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SECTION 01 11 00

SUMMARY OF WORK
08/11

PART 1   GENERAL

1.1   SUBMITTALS

Government approval is required for submittals; submittals having a "FIO" 
designation are for information only. The following shall be submitted in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Submit the following items to the Contracting Officer:

Submittal Register
Performance Bond:
Submitted after the contractor is signed and prior to the    
notice to proceed in a sum equal to 30% of the value of the 
contract and valid for the duration of the contract and a further 
two months.
Payment Bond:
Submitted after the contract is signed and prior to the notice to 
proceed in a sum equal to 20% of the value of the contract, and 
valid for the duration of the contract and a further two years for 
the salaries and social benefits of the workers.
Liability Bond
submitted after the contract is signed and prior to the notice to 
proceed in a sum equal to 30% of the value of the contract, and 
valid for the duration of the contract and a further two months 
covering contractual and Third Party Civil Liability,
Stability Bond
Submitted when the acceptance of work is signed in a sum equal to 
30% of the value of the contract, and valid for three years from 
the date of the handover of the work/ substantial completion.
Elements Quality Bond
Submitted when the acceptance of work is signed in a sum equal to 
30% of the value of the contract, and valid for one year from the 
date of the handover of the work/ substantial completion.
Correct Equipment Functioning Bond
Submitted when the acceptance of work is signed in a sum equal to 
30% of the value of the contract, and valid for one year from the 
date of the handover of the work/ substantial completion
Project Schedule
Gant Chart detailing activities, durtation and dates in wich the 
projet will be performed a digital copy shall also be provided in 
microsoft project format.
Temporary Facilities
Drawing depecting the location of all temporary facilties 
including but not limited to camps, portable toilets, materials 
and tools storage location,access points, temporary contractor 
offices, temporary utilities connections and distribution, site 
enclosures and work phasing. 
Personnel List
List of all the personnel that wil work on site, this list shall 
also be sent to the final user for security clerance purposes. 
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Coordinate additional requirements of the list such as ID number 
with final User.
Field Personnel Qualifications
Provide Resumes of the contractors main personnel on site 
including Project Director, Electrical Engineer, Quality Control 
and any orher as requested by the Contracting Officer.
Health and Safety Plan
Quality Control (QC) Plan
List of Proposed Subcontractors
List of Proposed Products

1.2   WORK COVERED BY CONTRACT DOCUMENTS

1.2.1   Project Description

The work includes remodeling the existing facilities at the Picota 
penitentiary to fit out the existing areas to include two new virtual 
interview rooms fitted out with a teleconference system, the works include 
all the demolition of existing infrastructure, relocation of existing 
partitions, electrical and communications outlets as well as building and 
installing new cement board partitions, new security doors, additional 
power and communications outlets, new Lighting Fixtures and wiring devices, 
air conditioning system and all the necessary components for a fully 
working facility as well as any incidental related work.
The contractor(s) shall, at their own expense, obtain all necessary permits 
and licenses required by law in connection with the performance of this 
contract.

1.2.2   Location

The work shall be located at the PICOTA penitentiary facility in the South 
West of Bogota, Colombia. The exact location will be shown by the 
Contracting Officer.

1.3   OCCUPANCY OF PREMISES

Building(s) will be occupied during performance of work under this Contract.

Before work is started, the Contractor shall arrange with the Contracting 
Officer a sequence of procedure, means of access, space for storage of 
materials and equipment, and use of approaches, corridors, and stairways.

1.4   EXISTING WORK

In addition to "FAR 52.236-9, Protection of Existing Vegetation, 
Structures, Equipment, Utilities, and Improvements":

a.  Remove or alter existing work in such a manner as to prevent 
injury or damage to any portions of the existing work which remain.

b.  Repair or replace portions of existing work which have been 
altered during construction operations to match existing or 
adjoining work, as approved by the Contracting Officer.  At the 
completion of operations, existing work shall be in a condition 
equal to or better than that which existed before new work started.
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1.5   SALVAGE MATERIAL AND EQUIPMENT

Items designated by the Contracting Officer to be salvaged shall remain the 
property of the Government or Final user as applicable.

The salvaged property shall be segregated, itemized, delivered, and 
off-loaded at the designated storage area located within  kilometersthe 
facility of the construction site.

Contractor shall maintain property control records for material or 
equipment designated as salvage.  Contractor's system of property control 
may be used if approved by the Contracting Officer.  Contractor shall be 
responsible for storage and protection of salvaged materials and equipment 
until disposition by the Contracting Officer. Salvaged Items shall be 
inventoried and delivered to final user this handover shall be documented 
in writting and signed by the contractor and the final user.

    -- End of Section --
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SECTION 01 32 01.00 10

PROJECT SCHEDULE
08/08

PART 1   GENERAL

1.1   SUBMITTALS

Submit the following in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES:

SD-01 Preconstruction Submittals

Project Schedule

1.2   SCHEDULE PREPARER

Designate an authorized representative to be responsible for the 
preparation of the schedule and all required updating (activity status) and 
preparation of reports.  The authorized representative shall  be 
experienced in the use of the scheduling software that meets the 
requirements of this specification.

PART 2   PRODUCTS

Not Used

PART 3   EXECUTION

3.1   GENERAL REQUIREMENTS

Prepare for approval a Project Schedule, as specified herein, pursuant to 
the Contract Clause, SCHEDULE FOR CONSTRUCTION CONTRACTS.  Show in the 
schedule the sequence in which the Contractor proposes to perform the work 
and dates on which the Contractor contemplates starting and completing all 
schedule activities.  The scheduling of the entire project, including the 
design and construction sequences, is required.  The scheduling of 
constructiondesign and construction is the responsibility of the 
Contractor.  Contractor management personnel shall actively participate in 
its development.  Subcontractors and suppliersDesigners, Subcontractors and 
suppliers working on the project shall also contribute in developing and 
maintaining an accurate Project Schedule.  Provide a schedule that is a 
forward planning as well as a project monitoring tool.

3.1.1   Approved Project Schedule

Use the approved Project Schedule to measure the progress of the work and 
to aid in evaluating time extensions.  Make the schedule cost loaded and 
activity coded.  The schedule will provide the basis for all progress 
payments.  If the Contractor fails to submit any schedule within the time 
prescribed, the Contracting Officer may withhold approval of progress 
payments until the Contractor submits the required schedule.

3.1.2   Schedule Status Reports

Provide a Schedule Status Report on at least a biweekly basis.  If, in the 
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opinion of the Contracting Officer, the Contractor falls behind the 
approved schedule, take steps necessary to improve its progress including 
those that may be required by the Contracting Officer, without additional 
cost to the Government.  In this circumstance, the Contracting Officer may 
require the Contractor to increase the number of shifts, overtime 
operations, days of work, and/or the amount of construction plant, and to 
submit for approval any supplementary schedule or schedules as the 
Contracting Officer deems necessary to demonstrate how the approved rate of 
progress will be regained.

3.1.3   Default Terms

Failure of the Contractor to comply with the requirements of the 
Contracting Officer shall be grounds for a determination, by the 
Contracting Officer, that the Contractor is not prosecuting the work with 
sufficient diligence to ensure completion within the time specified in the 
contract.  Upon making this determination, the Contracting Officer may 
terminate the Contractor's right to proceed with the work, or any separable 
part of it, in accordance with the default terms of the contract.

3.2   BASIS FOR PAYMENT AND COST LOADING

Use the schedule as the basis for determining contract earnings during each 
update period and therefore the amount of each progress payment.  Lack of 
an approved schedule update, or qualified scheduling personnel, will result 
in the inability of the Contracting Officer to evaluate contract earned 
value for the purposes of payment.  Failure of the Contractor to provide 
all required information will result in the disapproval of the preliminary, 
initial and subsequent schedule updates.  In the event schedule revisions 
are directed by the Contracting Officer and those revisions have not been 
included in subsequent revisions or updates, the Contracting Officer may 
hold retainage up to the maximum allowed by contract, each payment period, 
until such revisions to the Project Schedule have been made.  Activity cost 
loading shall be reasonable, as determined by the Contracting Officer.  The 
aggregate value of all activities coded to a contract CLIN shall equal the 
value of the CLIN on the Schedule.

3.3   PROJECT SCHEDULE DETAILED REQUIREMENTS

The computer software system utilized to produce and update the Project 
Schedule shall be capable of meeting all requirements of this specification.

3.3.1   Critical Path Method

Use the Critical Path Method (CPM) of network calculation to generate the 
Project Schedule.  Prepare the Project Schedule using the Precedence 
Diagram Method (PDM).

3.3.2   Level of Detail Required

Develop the Project Schedule to an appropriate level of detail.  Failure to 
develop the Project Schedule to an appropriate level of detail, as 
determined by the Contracting Officer, will result in its disapproval.  The 
Contracting Officer will consider, but is not limited to, the following 
characteristics and requirements to determine appropriate level of detail:

3.3.2.1   Activity Durations

Reasonable activity durations are those that allow the progress of ongoing 
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activities to be accurately determined between update periods.  Less than 2 
percent of all non-procurement activities shall have Original Durations 
(OD) greater than 20 work days or 30 calendar days.  Procurement activities 
are defined herein.

3.3.2.2   Procurement Activities

The schedule must include activities associated with the submittal, 
approval, procurement, fabrication and delivery of long lead materials, 
equipment, fabricated assemblies and supplies.  Long lead procurement 
activities are those with an anticipated procurement sequence of over 90 
calendar days.  A typical procurement sequence includes the string of 
activities: submit, approve, procure, fabricate, and deliver.

3.3.2.3   Mandatory Tasks

The following tasks must be included and properly scheduled:

b. Submission of mechanical/electrical/information systems layout drawings.

c. Submission and approval of O & M manuals.

d. Submission and approval of as-built drawings.

e. Submission and approval of 1354 data and installed equipment lists.

k. HVAC commissioning.

n. Performance Verification testing.

o. Other systems testing, if required.

p. Contractor's pre-final inspection.

q. Correction of punchlist from Contractor's pre-final inspection.

r. Government's pre-final inspection.

s. Correction of punch list from Government's pre-final inspection.

t. Final inspection.

3.3.2.4   Contract Modifications Coding

Assign Activity code to any activity or sequence of activities added to the 
schedule as a result of a Contract Modification, when approved by the 
Contracting Officer.

3.3.3   Scheduled Project Completion and Activity Calendars

The schedule interval shall extend from NTP date to the required contract 
completion date.  The contract completion activity (End Project) shall 
finish based on the required contract duration in the accepted contract 
proposal, as adjusted for any approved contract time extensions.  The first 
scheduled work period shall be the day after NTP is received by the 
Contractor.  Schedule activities on a calendar to which the activity 
logically belongs.  Activities may be assigned to a 7 day calendar when the 
contract assigns calendar day durations for the activity such as a 
Government Acceptance activity.  If the Contractor intends to perform 
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physical work less than seven days per week, schedule the associated 
activities on a calendar with non-work periods identified including 
weekends and holidays.  Assign the Category of Work Code - Weather 
Sensitive Installation to those activities that are weather sensitive.  
Original durations must account for anticipated normal adverse weather.  
The Government will interpret all work periods not identified as non-work 
periods on each calendar as meaning the Contractor intends to perform work 
during those periods.

3.3.3.1   Project Start Date

The schedule shall start no earlier than the date on which the NTP was 
acknowledged.  Include as the first activity in the project schedule an 
activity called "Start Project"( or NTP).  The "Start Project" activity 
shall have an "ES" constraint date equal to the date that the NTP was 
acknowledged, and a zero day duration.

3.3.3.2   Schedule Constraints and Open Ended Logic

Constrain completion of the last activity in the schedule by the contract 
completion date.  Schedule calculations shall result in a negative float 
when the calculated early finish date of the last activity is later than 
the contract completion date.  Include as the last activity in the project 
schedule an activity called "End Project".  The "End Project" activity 
shall have an "LF" constraint date equal to the contract completion date 
for the project, and with a zero day duration or by using the "project must 
finish by" date in the scheduling software.  The schedule shall have no 
constrained dates other than those specified in the contract.  The use of 
artificial float constraints such as "zero fee float" or "zero total float" 
are typically prohibited.  There shall only be 2 open ended activities: 
Start Project (or NTP) with no predecessor logic and End Project with no 
successor logic.

3.3.4   Negative Lags and Start to Finish Relationships

Lag durations contained in the project schedule shall not have a negative 
value.  Do not use Start to Finish (SF) relationships.

3.3.5   Calculation Mode

Schedule calculations shall retain the logic between predecessors and 
successors even when the successor activity starts and the predecessor 
activity has not finished.  Software features that in effect sever the tie 
between predecessor and successor activities when the successor has started 
and the predecessor logic is not satisfied ("progress override") will not 
be allowed.

3.3.6   Milestones

The schedule must include milestone activities for each significant project 
event including but not limited to:  milestone activities for each fast 
track design package released for construction; design complete; 
foundation/substructure construction complete; superstructure construction 
complete; building dry-in or enclosure complete to allow the initiation of 
finish activities; permanent power complete; and building systems 
commissioning complete.

SECTION 01 32 01.00 10  Page 4



La Picota Virtual Interview Rooms
International Narcotics and Law Enforcement

3.4   SUBMISSION REQUIREMENTS

Submit the following items for the Preliminary Schedule, Initial Schedule, 
and every Periodic Schedule Update throughout the life of the project:

3.4.1   Project Schedule File

Provide a digital copy in microsoft project and pdf format containing the 
project schedule.  Each schedule shall have a unique file name as 
determined by the Contractor.

3.4.2   Schedule Reports

The format, filtering, organizing and sorting for each schedule report 
shall be as directed by the Contracting Officer.  Typically reports shall 
contain:  Activity Numbers, Activity Description, Original Duration, 
Remaining Duration, Early Start Date, Early Finish Date, Late Start Date, 
Late Finish Date, Total Float, Actual Start Date, Actual Finish Date, and 
Percent Complete.  The following lists typical reports that will be 
requested.  One or all of these reports may be requested for each schedule 
submission.

3.4.2.1   Activity Report

A list of all activities sorted according to activity number.

3.4.2.2   Logic Report

A list of detailed predecessor and successor activities for every activity 
in ascending order by activity number.

3.4.2.3   Total Float Report

A list of all incomplete activities sorted in ascending order of total 
float.  List activities which have the same amount of total float in 
ascending order of Early Start Dates.  Do not show completed activities on 
this report.

3.4.3   Network Diagram

The network diagram is required for the Preliminary, Initial and Periodic 
Updates.  The network diagram shall depict and display the order and 
interdependence of activities and the sequence in which the work is to be 
accomplished.  The Contracting Officer will use, but is not limited to, the 
following conditions to review compliance with this paragraph:

3.4.3.1   Continuous Flow

Diagrams shall show a continuous flow from left to right with no arrows 
from right to left.  Show the activity number, description, duration, and 
estimated earned value on the diagram.

3.4.3.2   Project Milestone Dates

Show dates on the diagram for start of project, any contract required 
interim completion dates, and contract completion dates.
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3.4.3.3   Critical Path

Clearly show the critical path.

3.4.3.4   Banding

Organize activities as directed to assist in the understanding of the 
activity sequence.  Typically, this flow will group activities by category 
of work, work area and/or responsibility.

        -- End of Section --
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SECTION 01 33 00

SUBMITTAL PROCEDURES
05/11

PART 1   GENERAL

1.1   SUMMARY

The Contracting Officer may request submittals in addition to those 
specified when deemed necessary to adequately describe the work covered in 
the respective sections.

Units of weights and measures used on all submittals are to be the same as 
those used in the contract drawings.

Each submittal is to be complete and in sufficient detail to allow ready 
determination of compliance with contract requirements.

Contractor's Quality Control (CQC) System Manager to check and approve all 
items prior to submittal and stamp, sign, and date indicating action 
taken.  Proposed deviations from the contract requirements are to be 
clearly identified.  Include within submittals items such as:  
Contractor's, manufacturer's, or fabricator's drawings; descriptive 
literature including (but not limited to) catalog cuts, diagrams, operating 
charts or curves; test reports; test cylinders; samples; O&M manuals 
(including parts list); certifications; warranties; and other such required 
submittals.

Submittals requiring Government approval are to be scheduled and made prior 
to the acquisition of the material or equipment covered thereby.  Pick up 
and dispose of samples not incorporated into the work in accordance with 
manufacturer's Material Safety Data Sheets (MSDS) and in compliance with 
existing laws and regulations.

1.2   DEFINITIONS

1.2.1   Submittal Descriptions (SD)

Submittals requirements are specified in the technical sections.  
Submittals are identified by Submittal Description (SD) numbers and titles 
as follows:

SD-01 Preconstruction Submittals

Submittals which are required prior to start of construction (work) 
issuance of contract notice to proceed.or commencing work on site.or 
the start of the next major phase of the construction on a multi-phase 
contract, includes schedules, tabular list of data, or tabular list 
including location, features, or other pertinent information regarding 
products, materials, equipment, or components to be used in the work.

SD-02 Shop Drawings

Drawings, diagrams and schedules specifically prepared to illustrate 
some portion of the work.

Diagrams and instructions from a manufacturer or fabricator for use in 
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producing the product and as aids to the Contractor for integrating the 
product or system into the project.

Drawings prepared by or for the Contractor to show how multiple systems 
and interdisciplinary work will be coordinated.

SD-03 Product Data

Catalog cuts, illustrations, schedules, diagrams, performance charts, 
instructions and brochures illustrating size, physical appearance and 
other characteristics of materials, systems or equipment for some 
portion of the work.

Samples of warranty language when the contract requires extended 
product warranties.

SD-04 Samples

Fabricated or unfabricated physical examples of materials, equipment or 
workmanship that illustrate functional and aesthetic characteristics of 
a material or product and establish standards by which the work can be 
judged.

Color samples from the manufacturer's standard line (or custom color 
samples if specified) to be used in selecting or approving colors for 
the project.

Field samples and mock-ups constructed on the project site establish 
standards by which the ensuring work can be judged.  Includes 
assemblies or portions of assemblies which are to be incorporated into 
the project and those which will be removed at conclusion of the work.

SD-06 Test Reports

Report signed by authorized official of testing laboratory that a 
material, product or system identical to the material, product or 
system to be provided has been tested in accord with specified 
requirements.  (Testing must have been within three years of date of 
contract award for the project.)

Report which includes findings of a test required to be performed by 
the Contractor on an actual portion of the work or prototype prepared 
for the project before shipment to job site.

Report which includes finding of a test made at the job site or on 
sample taken from the job site, on portion of work during or after 
installation.

Investigation reports.

Daily logs and checklists.

Final acceptance test and operational test procedure.

SD-07 Certificates

Statements printed on the manufacturer's letterhead and signed by 
responsible officials of manufacturer of product, system or material 
attesting that product, system or material meets specification 
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requirements.  Must be dated after award of project contract and 
clearly name the project.

Document required of Contractor, or of a manufacturer, supplier, 
installer or Subcontractor through Contractor, the purpose of which is 
to further quality of orderly progression of a portion of the work by 
documenting procedures, acceptability of methods or personnel 
qualifications.

Confined space entry permits.

Text of posted operating instructions.

SD-08 Manufacturer's Instructions

Preprinted material describing installation of a product, system or 
material, including special notices and (MSDS)concerning impedances, 
hazards and safety precautions.

SD-09 Manufacturer's Field Reports

Documentation of the testing and verification actions taken by 
manufacturer's representative at the job site, in the vicinity of the 
job site, or on a sample taken from the job site, on a portion of the 
work, during or after installation, to confirm compliance with 
manufacturer's standards or instructions.  The documentation must be 
signed by an authorized official of a testing laboratory or agency and 
must state the test results; and indicate whether the material, 
product, or system has passed or failed the test.

Factory test reports.

SD-10 Operation and Maintenance Data

Data that is furnished by the manufacturer, or the system provider, to 
the equipment operating and maintenance personnel, including 
manufacturer's help and product line documentation necessary to 
maintain and install equipment.  This data is needed by operating and 
maintenance personnel for the safe and efficient operation, maintenance 
and repair of the item.

This data is intended to be incorporated in an operations and 
maintenance manual or control system.

SD-11 Closeout Submittals

Documentation to record compliance with technical or administrative 
requirements or to establish an administrative mechanism.

Special requirements necessary to properly close out a construction 
contract.  For example, Record Drawings and as-built drawings.  Also, 
submittal requirements necessary to properly close out a major phase of 
construction on a multi-phase contract.

Interim "DD Form 1354" with cost breakout for all assets 30 days prior 
to facility turnover.
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1.2.2   Approving Authority

Office or designated person authorized to approve submittal.

1.2.3   Work

As used in this section, on- and off-site construction required by contract 
documents, including labor necessary to produce submittals, except those 
SD-01 Pre-Construction Submittals noted above, construction, materials, 
products, equipment, and systems incorporated or to be incorporated in such 
construction.

1.3   SUBMITTALS

Government approval is required for submittals; submittals having a "FIO" 
designation are for information only. Submit the following in accordance 
with this section.

SD-01 Preconstruction Submittals

Submittal Register

1.4   SUBMITTAL CLASSIFICATION

Submittals are classified as follows:

1.4.1   Government Approved [G]

Government approval is required for extensions of design, critical 
materials, deviations, equipment whose compatibility with the entire system 
must be checked, and other items as designated by the Contracting Officer.  
Government approval is required for any deviations from the Solicitation or 
Accepted Proposal and other items as designated by the Contracting 
Officer.  Within the terms of the Contract Clause entitled, "Specifications 
and Drawings for Construction," they are considered to be "shop drawings."

1.4.2   Information Only

Submittals not requiring Government approval will be for information only.
They are not considered to be "shop drawings" within the terms of the 
Contract Clause referred to above.

1.5   FORWARDING SUBMITTALS REQUIRING GOVERNMENT APPROVAL

1.5.1   Submittals Required from the Contractor

As soon as practicable after award of contract, and before procurement or 
fabrication, forward to the COR submittals required in the technical 
sections of this specification, including shop drawings, product data and 
samples.

The COR or GTM will review and approve for the Contracting Officer those 
submittals reserved for Contracting Officer approval to verify submittals 
comply with the contract requirements.

1.5.1.1   O&M Data

The COR or GTM will review and approve for the Contracting Officer O&M Data 
to verify the submittals comply with the contract requirements; submit data 
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specified for a given item within 30 calendar days after the item is 
delivered to the contract site.

In the event the Contractor fails to deliver O&M Data within the time 
limits specified, the Contracting Officer may withhold from progress 
payments 50 percent of the price of the item with which such O&M Data 
are applicable.

1.6   PREPARATION

1.6.1   Transmittal Form

Transmit each submittal, except sample installations and sample panels to 
office of COR.  Transmit submittals with transmittal form prescribed by 
Contracting Officer and standard for project.  On the transmittal form 
identify Contractor, indicate date of submittal, and include information 
prescribed by transmittal form and required in paragraph entitled, 
"Identifying Submittals," of this section.

Use the attached sample transmittal form (ENG Form 4025) for submitting 
both Government approved and information only submittals in accordance with 
the instructions on the reverse side of the form.

1.6.2   Identifying Submittals

When submittals are provided by a Subcontractor, the Prime Contractor is to 
prepare, review and stamp with Contractor's approval all specified 
submittals prior to submitting for Government approval.

Identify submittals, except sample installations and sample panels, with 
the following information permanently adhered to or noted on each separate 
component of each submittal and noted on transmittal form.  Mark each copy 
of each submittal identically, with the following:

a.  Project title and location.

b.  Construction contract number.

c.  Date of the drawings and revisions.

d.  Name, address, and telephone number of subcontractor, supplier, 
manufacturer and any other subcontractor associated with the submittal.

e.  Section number of the specification section by which submittal is 
required.

f.  Submittal description (SD) number of each component of submittal.

g.  When a resubmission, add alphabetic suffix on submittal description, 
for example, submittal 18 would become 18A, to indicate resubmission.

h.  Product identification and location in project.

1.6.3   Format for SD-02 Shop Drawings

Shop drawings are not to be less than 210 by 297 mm nor more than 1189 by 
841 mm, except for full size patterns or templates.  Prepare drawings to 
accurate size, with scale indicated, unless other form is required.  
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Drawings are to be suitable for reproduction and be of a quality to produce 
clear, distinct lines and letters with dark lines on a white background.

Present 210 by 297 mm sized shop drawings as part of the bound volume for 
submittals required by section.  Present larger drawings in sets.

Include on each drawing the drawing title, number, date, and revision 
numbers and dates, in addition to information required in paragraph 
entitled, "Identifying Submittals," of this section.

Number drawings in a logical sequence. Each drawing is to bear the number 
of the submittal in a uniform location adjacent to the title block.  Place 
the Government contract number in the margin, immediately below the title 
block, for each drawing.

Dimension drawings, except diagrams and schematic drawings; prepare 
drawings demonstrating interface with other trades to scale.  Use the same 
unit of measure for shop drawings as indicated on the contract drawings.  
Identify materials and products for work shown.

Include the nameplate data, size and capacity on drawings.  Also include 
applicable federal, military, industry and technical society publication 
references.

1.6.4   Format of SD-03 Product Data and SD-08 Manufacturer's Instructions

Present product data submittals for each section as a complete, bound 
volume.  Include table of contents, listing page and catalog item numbers 
for product data.

Indicate, by prominent notation, each product which is being submitted; 
indicate specification section number and paragraph number to which it 
pertains.

Supplement product data with material prepared for project to satisfy 
submittal requirements for which product data does not exist.  Identify 
this material as developed specifically for project, with information and 
format as required for submission of SD-07 Certificates.

Provide product data in metric dimensions.  Where product data are included 
in preprinted catalogs with English units only, submit metric dimensions on 
separate sheet.

Include the manufacturer's name, trade name, place of manufacture, and 
catalog model or number on product data.  Also include applicable federal, 
military, industry and technical society publication references.  Should 
manufacturer's data require supplemental information for clarification, 
submit as specified for SD-07 Certificates.

Where equipment or materials are specified to conform to industry and 
technical society reference standards of the organizations such as American 
National Standards Institute (ANSI), ASTM International (ASTM), National 
Electrical Manufacturer's Association (NEMA), Underwriters Laboratories 
(UL), and Association of Edison Illuminating Companies (AEIC), submit proof 
of such compliance.  The label or listing by the specified organization 
will be acceptable evidence of compliance.  In lieu of the label or 
listing, submit a certificate from an independent testing organization, 
competent to perform testing, and approved by the Contracting Officer.  
State on the certificate that the item has been tested in accordance with 
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the specified organization's test methods and that the item complies with 
the specified organization's reference standard.

Collect required data submittals for each specific material, product, unit 
of work, or system into a single submittal and marked for choices, options, 
and portions applicable to the submittal.  Mark each copy of the product 
data identically.  Partial submittals will [not] be accepted for expedition 
of construction effort.

Submit manufacturer's instructions prior to installation.

1.6.5   Format of SD-04 Samples

Furnish samples in sizes below, unless otherwise specified or unless the 
manufacturer has prepackaged samples of approximately same size as 
specified:

a.  Sample of Equipment or Device:  Full size.

b.  Sample of Materials Less Than 50 by 75 mm:  Built up to 210 by 297 mm.

c.  Sample of Materials Exceeding 210 by 297 mm:  Cut down to 210 by 297 mm 
and adequate to indicate color, texture, and material variations.

d.  Sample of Linear Devices or Materials:  250 mm length or length to be 
supplied, if less than 250 mm.  Examples of linear devices or materials 
are conduit and handrails.

e.  Sample of Non-Solid Materials:  750 ml.  Examples of non-solid 
materials are sand and paint.

f.  Color Selection Samples:  50 by 100 mm.  Where samples are specified 
for selection of color, finish, pattern, or texture, submit the full 
set of available choices for the material or product specified.  Sizes 
and quantities of samples are to represent their respective standard 
unit.

g.  Sample Panel:  1200 by 1200 mm.

h.  Sample Installation:  10 square meters.

Samples Showing Range of Variation:  Where variations in color, finish, 
pattern, or texture are unavoidable due to nature of the materials, submit 
sets of samples of not less than three units showing extremes and middle of 
range.  Mark each unit to describe its relation to the range of the 
variation.

Reusable Samples:  Incorporate returned samples into work only if so 
specified or indicated.  Incorporated samples are to be in undamaged 
condition at time of use.

Recording of Sample Installation:  Note and preserve the notation of area 
constituting sample installation but remove notation at final clean up of 
project.

When color, texture or pattern is specified by naming a particular 
manufacturer and style, include one sample of that manufacturer and style, 
for comparison.
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1.6.6   Format of SD-05 Design Data and SD-07 Certificates

Provide design data and certificates on 210 by 297 mm paper.  Provide a 
bound volume for submittals containing numerous pages.

1.6.7   Format of SD-06 Test Reports and SD-09 Manufacturer's Field Reports

Provide reports on 210 by 297 mm paper in a complete bound volume.

Indicate by prominent notation, each report in the submittal.  Indicate 
specification number and paragraph number to which it pertains.

1.6.8   Format of SD-10 Operation and Maintenance Data (O&M)

Comply with the requirements specified in Section 01 78 23 OPERATION AND 
MAINTENANCE DATA for O&M Data format.

1.6.9   Format of SD-01 Preconstruction Submittals and SD-11 Closeout 
Submittals

When submittal includes a document which is to be used in project or become 
part of project record, other than as a submittal, do not apply 
Contractor's approval stamp to document, but to a separate sheet 
accompanying document.

Provide all dimensions in administrative submittals in metric.  Where data 
are included in preprinted material with English units only, submit metric 
dimensions on separate sheet.

1.7   INFORMATION ONLY SUBMITTALS

Normally submittals for information only will not be returned.  Approval of 
the Contracting Officer is not required on information only submittals.  
The Government reserves the right to require the Contractor to resubmit any 
item found not to comply with the contract.  This does not relieve the 
Contractor from the obligation to furnish material conforming to the plans 
and specifications; will not prevent the Contracting Officer from requiring 
removal and replacement of nonconforming material incorporated in the work; 
and does not relieve the Contractor of the requirement to furnish samples 
for testing by the Government laboratory or for check testing by the 
Government in those instances where the technical specifications so 
prescribe.

1.8   VARIATIONS

Variations from contract requirements require Government approval pursuant 
to contract Clause FAR 52.236-21 and will be considered where advantageous 
to Government.

1.8.1   Considering Variations 

Discussion with Contracting Officer prior to submission, after consulting 
with the DOR, will help ensure functional and quality requirements are met 
and minimize rejections and re-submittals.  When contemplating a variation 
which results in lower cost, consider submission of the variation as a 
Value Engineering Change Proposal (VECP).

Specifically point out variations from contract requirements in transmittal 
letters.  Failure to point out deviations may result in the Government 
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requiring rejection and removal of such work at no additional cost to the 
Government.

1.8.2   Proposing Variations

When proposing variation, deliver written request to the Contracting 
Officer, with documentation of the nature and features of the variation and 
why the variation is desirable and beneficial to Government, including the 
DOR's written analysis and approval.  If lower cost is a benefit, also 
include an estimate of the cost savings.  In addition to documentation 
required for variation, include the submittals required for the item.  
Clearly mark the proposed variation in all documentation.

1.8.3   Warranting That Variations Are Compatible

When delivering a variation for approval, Contractor, including its 
Designer(s) of Record, warrants that this contract has been reviewed to 
establish that the variation, if incorporated, will be compatible with 
other elements of work.

1.9   SUBMITTAL REGISTER
Prepare and maintain submittal register, as the work progresses. A 
submittal register showing items of equipment and materials for which 
submittals are required by the specifications is provided as an 
attachment.  This list may not be all inclusive and additional submittals 
may be required. 
Tthe Contractor is to track all submittals by maintaining a complete list, 
including completion of all data columns, including dates on which 
submittals are received and returned by the Government.

1.9.1   Use of Submittal Register

Submit submittal register as an electronic database, using submittals 
management program furnished to Contractor.  Submit with QC plan and 
project schedule.  Verify that all submittals required for project are 
listed and add missing submittals.  Coordinate and complete the following 
fields on the register database submitted with the QC plan and the project 
schedule:

[ Column (a) Activity Number:  Activity number from the project 
schedule.

][ Column (g) Contractor Submit Date:  Scheduled date for approving 
authority to receive submittals.

][ Column (h) Contractor Approval Date:  Date Contractor needs 
approval of submittal.

][ Column (i) Contractor Material:  Date that Contractor needs 
material delivered to Contractor control.

]1.9.2   Contractor Use of Submittal Register

Update the following fields[ in the Government-furnished submittal register 
program or equivalent fields in program utilized by Contractor] with each 
submittal throughout contract.

Column (b) Transmittal Number:  Contractor assigned list of 
consecutive numbers.
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Column (j) Action Code (k):  Date of action used to record 
Contractor's review when forwarding submittals to QC.

Column (l) List date of submittal transmission.

Column (q) List date approval received.

1.9.3   Approving Authority Use of Submittal Register

Update the following fields in the submittal register: 

Transmittal Number:  Contractor assigned list of consecutive 
numbers.

List date of submittal receipt.

List Date related to review actions.

List date returned to Contractor.

1.9.4   Action Codes

Entries for columns (j) and (o), are to be used are as follows (others may 
be prescribed by Transmittal Form):

1.9.4.1   Government Review Action Codes

"A" - "Approved as submitted"; "Completed"

"B" - "Approved, except as noted on drawings"; "Completed"

"C" - "Approved, resubmission required"; "Resubmit"

"D" - "Returned by correspondence"; "Completed"

"E" - "Disapproved (See attached)"; "Resubmit"

"F" - "Receipt acknowledged"; "Completed"

"G" - "Other (Specify)"; "Resubmit"

"X" - "Receipt acknowledged, does not comply"; "Resubmit"

1.9.4.2   Contractor Action Codes

NR - Not Received

AN - Approved as noted

A - Approved

RR - Disapproved, Revise, and Resubmit

1.9.5   Copies Delivered to the Government

Deliver one copy of submittal register updated by Contractor to Government 
with each invoice request.  Deliver in electronic format, unless a paper 
copy is requested by Contracting Officer.
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1.10   SCHEDULING

Schedule and submit concurrently submittals covering component items 
forming a system or items that are interrelated.  Include certifications to 
be submitted with the pertinent drawings at the same time.  No delay 
damages or time extensions will be allowed for time lost in late submittals.

a.  Coordinate scheduling, sequencing, preparing and processing of 
submittals with performance of work so that work will not be delayed by 
submittal processing.  Allow for potential resubmittal of requirements.

b.  Submittals called for by the contract documents will be listed on the 
register.  If a submittal is called for but does not pertain to the 
contract work, the Contractor is to include the submittal in the 
register and annotate it "N/A" with a brief explanation.  Approval by 
the Contracting Officer does not relieve the Contractor of supplying 
submittals required by the contract documents but which have been 
omitted from the register or marked "N/A."

c.  Re-submit register and annotate monthly by the Contractor with actual 
submission and approval dates.  When all items on the register have 
been fully approved, no further re-submittal is required.

d.  Carefully control procurement operations to ensure that each individual 
submittal is made on or before the Contractor scheduled submittal date 
shown on the approved "Submittal Register."

1.11   DISAPPROVED[ OR REJECTED] SUBMITTALS

Contractor shall make corrections required by the Contracting Officer.  If 
the Contractor considers any correction or notation on the returned 
submittals to constitute a change to the contract drawings or 
specifications; notice as required under the clause entitled, "Changes," is 
to be given to the Contracting Officer.  Contractor is responsible for the 
dimensions and design of connection details and construction of work.  
Failure to point out deviations may result in the Government requiring 
rejection and removal of such work at the Contractor's expense.

If changes are necessary to submittals, the Contractor shall make such 
revisions and submission of the submittals in accordance with the 
procedures above.  No item of work requiring a submittal change is to be 
accomplished until the changed submittals are approved.

1.12   APPROVED[/ACCEPTED] SUBMITTALS

The Contracting Officer's approval or acceptance of submittals is not to be 
construed as a complete check, and indicates only that the general method 
of construction, materials, detailing and other information are 
satisfactory. design, general method of construction, materials, detailing 
and other information appear to meet the Solicitation and Accepted Proposal.

Approval or acceptance will not relieve the Contractor of the 
responsibility for any error which may exist, as the Contractor under the 
Contractor Quality Control (CQC) requirements of this contract is 
responsible for dimensions, the design of adequate connections and details, 
and the satisfactory construction of all work design, dimensions, all 
design extensions, such as the design of adequate connections and details, 
etc., and the satisfactory construction of all work.
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After submittals have been approved or accepted by the Contracting Officer, 
no resubmittal for the purpose of substituting materials or equipment will 
be considered unless accompanied by an explanation of why a substitution is 
necessary.

1.13   APPROVED SAMPLES

Approval of a sample is only for the characteristics or use named in such 
approval and is not be construed to change or modify any contract 
requirements.  Before submitting samples, the Contractor to assure that the 
materials or equipment will be available in quantities required in the 
project.  No change or substitution will be permitted after a sample has 
been approved.

Match the approved samples for materials and equipment incorporated in the 
work.  If requested, approved samples, including those which may be damaged 
in testing, will be returned to the Contractor, at his expense, upon 
completion of the contract.  Samples not approved will also be returned to 
the Contractor at its expense, if so requested.

Failure of any materials to pass the specified tests will be sufficient 
cause for refusal to consider, under this contract, any further samples of 
the same brand or make of that material.  Government reserves the right to 
disapprove any material or equipment which previously has proved 
unsatisfactory in service.

Samples of various materials or equipment delivered on the site or in place 
may be taken by the Contracting Officer for testing.  Samples failing to 
meet contract requirements will automatically void previous approvals.  
Contractor to replace such materials or equipment to meet contract 
requirements.

Approval of the Contractor's samples by the Contracting Officer does not 
relieve the Contractor of his responsibilities under the contract.

PART 2   PRODUCTS

Not Used

PART 3   EXECUTION

Not Used

        -- End of Section --
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SECTION 01 35 26

SAFETY REQUIREMENTS
02/12

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70E (2012; Errata 2012) Standard for 
Electrical Safety in the Workplace

1.2   DEFINITIONS

a.  Competent Person for Fall Protection.  A person who is capable of 
identifying hazardous or dangerous conditions in the personal fall 
arrest system or any component thereof, as well as their application 
and use with related equipment, and has the authority to take prompt 
corrective measures to eliminate the hazards of falling.

b.  High Visibility Accident.  Any mishap which may generate publicity or 
high visibility.

c.  Medical Treatment. Treatment administered by a physician or by 
registered professional personnel under the standing orders of a 
physician.  Medical treatment does not include first aid treatment even 
through provided by a physician or registered personnel.

d.  Operating Envelope.  The area surrounding any crane. Inside this 
"envelope" is the crane, the operator, riggers and crane walkers, 
rigging gear between the hook and the load, the load and the crane's 
supporting structure (ground, rail, etc.).

e.  Recordable Injuries or Illnesses.  Any work-related injury or illness 
that results in: 

(1) Death, regardless of the time between the injury and death, or the 
length of the illness;

(2) Days away from work (any time lost after day of injury/illness 
onset);

(3) Restricted work;

(4) Transfer to another job;

(5) Medical treatment beyond first aid;

(6) Loss of consciousness; or

(7) A significant injury or illness diagnosed by a physician or other 
licensed health care professional, even if it did not result in 
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(1) through (6) above.

1.3   SUBMITTALS

Submit the following in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES:

SD-01 Preconstruction Submittals

Accident Prevention Plan (APP)

Activity Hazard Analysis (AHA)

SD-06 Test Reports

Accident Reports

SD-07 Certificates

Site Safety and Health Officer Resume and Certificates

1.4   SITE QUALIFICATIONS, DUTIES AND MEETINGS

1.4.1   Personnel Qualifications

1.4.1.1   Site Safety and Health Officer (SSHO)

A Competent Person shall be provided for all of the hazards identified in 
the Contractor's Safety and Health Program in accordance with the accepted 
Accident Prevention Plan, and shall be on-site at all times when the work 
that presents the hazards associated with their professional expertise is 
being performed.  Provide the credentials of the Competent Persons(s) to 
the the Contracting Officer for acceptance in consultation with the Safety 
Office.

1.4.1.1.1   Contractor Quality Control (QC) Person:

The Contractor Quality Control Person [cannot be the SSHO on this project, 
even though the QC has safety inspection responsibilities as part of the QC 
duties.][can be the SSHO on this project.]

1.4.2   Personnel Duties

1.4.2.1   Site Safety and Health Officer (SSHO)

The SSHO shall: 

a.  Conduct daily safety and health inspections and maintain a written log 
which includes area/operation inspected, date of inspection, identified 
hazards, recommended corrective actions, estimated and actual dates of 
corrections. Attach safety inspection logs to the Contractors' daily 
[production][quality control] report. 

b.  Conduct mishap investigations and complete required reports.  Maintain 
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the OSHA Form 300 and Daily Production reports for prime and 
sub-contractors.

c.  Maintain applicable safety reference material on the job site.

d.  Attend the pre-construction conference, pre-work meetings including 
preparatory inspection meeting, and periodic in-progress meetings. 

e.  Implement and enforce accepted APPS and AHAs.

f.  Maintain a safety and health deficiency tracking system that monitors 
outstanding deficiencies until resolution.  Post a list of unresolved 
safety and health deficiencies on the safety bulletin board.

g.  Ensure sub-contractor compliance with safety and health requirements.

h.  Maintain a list of hazardous chemicals on site and their material 
safety data sheets.

Failure to perform the above duties will result in dismissal of the 
superintendent, QC Manager, and/or SSHO, and a project work stoppage.  
The project work stoppage will remain in effect pending approval of a 
suitable replacement.

1.4.3   Meetings

1.4.3.1   Preconstruction Conference

a.  Contractor representatives who have a responsibility or significant 
role in accident prevention on the project shall attend the 
preconstruction conference.  This includes the project superintendent, 
site safety and health officer, quality control supervisor, or any 
other assigned safety and health professionals who participated in the 
development of the APP (including the Activity Hazard Analyses (AHAs) 
and special plans, program and procedures associated with it).

b.  Discuss the details of the submitted APP to include incorporated plans, 
programs, procedures and a listing of anticipated AHAs that will be 
developed and implemented during the performance of the contract.  This 
list of proposed AHAs will be reviewed at the conference and an 
agreement will be reached between the Contractor and the Contracting 
Officer's representative as to which phases will require an analysis.  
In addition, establish a schedule for the preparation, submittal, 
review, and acceptance of AHAs to preclude project delays. 

c.  Deficiencies in the submitted APP will be brought to the attention of 
the Contractor at the preconstruction conference, and the Contractor 
shall revise the plan to correct deficiencies and re-submit it for 
acceptance.  Do not begin work until there is an accepted APP.

1.5   FACILITY OCCUPANCY CLOSURE

Streets, walks, and other facilities occupied and used by the Government 
shall not be closed or obstructed without written permission from the 
Contracting Officer.

PART 3   EXECUTION

2.1   PRE-OUTAGE COORDINATION MEETING
Apply for utility outages at least 10 days in advance.  As a minimum, the 
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request should include the location of the outage, utilities being 
affected, duration of outage and any necessary sketches.  Special 
requirements for electrical outage requests are contained elsewhere in this 
specification section.  Once approved, and prior to beginning work on the 
utility system requiring shut down, attend a pre-outage coordination 
meeting with the Contracting Officer to review the scope of work and the 
lock-out/tag-out procedures for worker protection.  No work will be 
performed on energized electrical circuits unless proof is provided that no 
other means exist.

2.2   CONTROL OF HAZARDOUS ENERGY (LOCKOUT/TAGOUT)

Ensure that each employee is familiar with and complies with these 
procedures and USACE EM 385-1-1, Section 12, Control of Hazardous Energy.

2.3   FALL HAZARD PROTECTION AND PREVENTION PROGRAM

Establish a fall protection and prevention program, for the protection of 
all employees exposed to fall hazards.  Within the program include company 
policy, identify responsibilities, education and training requirements, 
fall hazard identification, prevention and control measures, inspection, 
storage, care and maintenance of fall protection equipment and rescue and 
evacuation procedures.

2.4   ELECTRICAL 

3.9.1   Portable Extension Cords 

Size portable extension cords in accordance with manufacturer ratings for 
the tool to be powered and protected from damage.  Immediately removed from 
service all damaged extension cords.  Portable extension cords shall meet 
the requirements of EM 385-1-1, NFPA 70E, and OSHA electrical standards.

        -- End of Section --
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SECTION 01 45 00.10 20

QUALITY CONTROL FOR MINOR CONSTRUCTION
02/10

PART 1   GENERAL

1.1   SUBMITTALS

The following shall be submitted in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

QC Plan

  Submit a QC plan within 15 calendar days after receipt of Notice 
of Award.

1.2   QC PROGRAM REQUIREMENTS

Establish and maintain a QC program as described in this section.  The QC 
program consists of a QC Manager, a QC plan, a Coordination and Mutual 
Understanding Meeting, QC meetings, three phases of control, submittal 
review and approval, testing, and QC certifications and documentation 
necessary to provide materials, equipment, workmanship, fabrication, 
construction and operations which comply with the requirements of this 
contract.  The QC program shall cover on-site and off-site work and shall 
be keyed to the work sequence.  No work or testing may be performed unless 
the QC Manager is on the work site.

1.2.1   Preliminary Work Authorized Prior to Acceptance

The only work that is authorized to proceed prior to the acceptance of the 
QC plan is mobilization of storage and office trailers, temporary 
utilities, and surveying.

1.2.2   Acceptance

Acceptance of the QC plan is required prior to the start of construction.  
The KO reserves the right to require changes in the QC plan and operations 
as necessary, including removal of personnel, to ensure the specified 
quality of work.  The KO reserves the right to interview any member of the 
QC organization at any time in order to verify the submitted qualifications.

1.3   QC ORGANIZATION

1.3.1   QC Manager

1.3.1.1   Duties

Provide a QC Manager at the work site to implement and manage the QC 
program.  In addition to implementing and managing the QC program, the QC 
Manager may perform the duties of project superintendent.  The QC Manager 
is required to attend the Coordination and Mutual Understanding Meeting, 
conduct the QC meetings, perform the three phases of control, perform 
submittal review and approval, ensure testing is performed and provide QC 
certifications and documentation required in this contract.  The QC Manager 
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is responsible for managing and coordinating the three phases of control 
and documentation performed by others.

1.3.1.2   Qualifications

An individual with a minimum of 3 years combined experience as a 
superintendent, inspector, QC Manager, project manager, or construction 
manager on similar size and type construction contracts which included the 
major trades that are part of this contract.  The individual must have 
experience in the areas of hazard identification and safety compliance.

1.4   QC PLAN

1.4.1   Requirements

Provide, for acceptance by the KO, a QC plan submitted in a three-ring 
binder that covers both on-site and off-site work and includes the 
following with a table of contents listing the major sections identified 
with tabs.

I.   QC ORGANIZATION:  A chart showing the QC organizational structure 
and its relationship to the production side of the organization.

II.   NAMES AND QUALIFICATIONS:  In resume format, for each person in 
the QC organization.

III.   DUTIES, RESPONSIBILITY AND AUTHORITY OF QC PERSONAL:  Of each 
person in the QC organization.

IV.   OUTSIDE ORGANIZATIONS:  A listing of outside organizations such 
as architectural and consulting engineering firms that will be 
employed by the Contractor and a description of the services these 
firms will provide.

V.   APPOINTMENT LETTERS:  Not Applicable.

VI.   SUBMITTAL PROCEDURES AND INITIAL SUBMITTAL REGISTER:  Procedures 
for reviewing, approving and managing submittals.  Provide the 
name(s) of the person(s) in the QC organization authorized to 
review and certify submittals prior to approval.

VII.   TESTING LABORATORY INFORMATION:  Testing laboratory information 
required by the paragraphs "Accredited Laboratories" or "Testing 
Laboratory Requirements", as applicable.

VIII.   TESTING PLAN AND LOG:  A Testing Plan and Log that includes 
the tests required, referenced by the specification paragraph 
number requiring the test, the frequency, and the person 
responsible for each test.

IX.   PROCEDURES TO COMPLETE REWORK ITEMS:  Procedures to identify, 
record, track and complete rework items.

X.   DOCUMENTATION PROCEDURES:  Use Government formats.

XI.   LIST OF DEFINABLE FEATURES:  A Definable Feature of Work (DFOW) 
is a task, which is separate and distinct from other tasks, has 
the same control requirements and work crews.  The list shall be 
cross-referenced to the Contractor's Construction Schedule and the 
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specification sections.  For projects requiring a Progress Chart, 
the list of definable features of work shall include but not be 
limited to all items of work on the schedule.  For projects 
requiring a Network Analysis Schedule, the list of definable 
features of work shall include but not be limited to all critical 
path activities.

1.5   SUBMITTAL REVIEW AND APPROVAL

Procedures for submission, review, and approval of submittals are described 
in the submittal section of the specification.

1.6   TESTING

Except as stated otherwise in the specification sections, perform sampling 
and testing required under this contract.

1.6.1   Accreditation Requirements

Construction materials testing laboratories must be accredited by a 
laboratory accreditation authority and will be required to submit a copy of 
the Certificate of Accreditation and Scope of Accreditation.

1.6.2   Capability Check

The KO retains the right to check laboratory equipment in the proposed 
laboratory and the laboratory technician's testing procedures, techniques, 
and other items pertinent to testing, for compliance with the standards set 
forth in this contract.

1.6.3   Test Results

Cite applicable Contract requirements, tests or analytical procedures 
used.  Provide actual results and include a statement that the item tested 
or analyzed conforms or fails to conform to specified requirements.  If the 
item fails to conform, notify the KO immediately.  Conspicuously stamp the 
cover sheet for each report in large red letters "CONFORMS" or "DOES NOT 
CONFORM" to the specification requirements, whichever is applicable.  Test 
results shall be signed by a testing laboratory representative authorized 
to sign certified test reports.  Furnish the signed reports, 
certifications, and other documentation to the KO.

1.7   QC CERTIFICATIONS

1.7.1   Contractor Quality Control Report Certification

Each CQC Report shall contain the following statement:  "On behalf of the 
Contractor, I certify that this report is complete and correct and 
equipment and material used and work performed during this reporting period 
is in compliance with the contract drawings and specifications to the best 
of my knowledge except as noted in this report."

1.7.2   Invoice Certification

Furnish a certificate to the KO with each payment request, signed by the QC 
Manager, attesting that as-built drawings are current and attesting that 
the work for which payment is requested, including stored material, is in 
compliance with contract requirements.

SECTION 01 45 00.10 20  Page 3



La Picota Virtual Interview Rooms
International Narcotics and Law Enforcement

1.7.3   Completion Certification

Upon completion of work under this contract, the QC Manager shall furnish a 
certificate to the KO attesting that "the work has been completed, 
inspected, tested and is in compliance with the contract."

1.8   COMPLETION INSPECTIONS

1.8.1   Punch-Out Inspection

Near the completion of all work or any increment thereof established by a 
completion time stated in the Contract clause "Commencement, Prosecution, 
and Completion of Work," or stated elsewhere in the specifications, the QC 
Manager shall conduct an inspection of the work and develop a punch list of 
items which do not conform to the approved drawings and specifications.  
Include in the punch list any remaining items of the "Rework Items List", 
which were not corrected prior to the Punch-Out inspection.  The punch list 
shall include the estimated date by which the deficiencies will be 
corrected.  A copy of the punch list shall be provided to the KO.  The QC 
Manager or staff shall make follow-on inspections to ascertain that all 
deficiencies have been corrected.  Once this is accomplished, the 
Contractor shall notify the Government that the facility is ready for the 
Government "Pre-Final Inspection".

1.8.2   Pre-Final Inspection

The Government and QC manager will perform this inspection to verify that 
the facility is complete and ready to be occupied.  A Government pre-final 
punch list may be developed as a result of this inspection.  The QC Manager 
shall ensure that all items on this list are corrected prior to notifying 
the Government that a "Final" inspection with the customer can be 
scheduled.  Any items noted on the "Pre-Final" inspection shall be 
corrected in a timely manner and shall be accomplished before the contract 
completion date for the work or any particular increment thereof if the 
project is divided into increments by separate completion dates.

1.8.3   Final Acceptance Inspection

The QC Manager, the superintendent, or other Contractor management 
personnel and the KO will be in attendance at this inspection.  Additional 
Government personnel may be in attendance.  The final acceptance inspection 
will be formally scheduled by the KO based upon results of the "Pre-Final 
Inspection".  Notice shall be given to the KO at least 14 days prior to the 
final inspection.  The notice shall state that all specific items 
previously identified to the Contractor as being unacceptable will be 
complete by the date scheduled for the final acceptance inspection.  
Failure of the Contractor to have all contract work acceptably complete for 
this inspection will be cause for the KO to bill the Contractor for the 
Government's additional inspection cost in accordance with the contract 
clause "Inspection of Construction".

1.9   DOCUMENTATION

Maintain current and complete records of on-site and off-site QC program 
operations and activities.  The forms identified under the paragraph 
"INFORMATION FOR THE CONTRACTING OFFICER (KO)" shall be used.  Reports are 
required for each day work is performed.  Account for each calendar day 
throughout the life of the contract.  Every space on the forms must be 
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filled in.  Use N/A if nothing can be reported in one of the spaces.  The 
superintendent and the QC Manager must prepare and sign the Contractor 
Production and CQC Reports, respectively.  The reporting of work shall be 
identified by terminology consistent with the construction schedule.  In 
the "remarks" section in this report which will contain pertinent 
information including directions received, problems encountered during 
construction, work progress and delays, conflicts or errors in the drawings 
or specifications, field changes, safety hazards encountered, instructions 
given and corrective actions taken, delays encountered and a record of 
visitors to the work site.  For each remark given, identify the Schedule 
Activity No. that is associated with the remark.

1.9.1   Quality Control Validation

Establish and maintain the following in a series of three ring binders.  
Binders shall be divided and tabbed as shown below.  These binders shall be 
readily available to the Government's Quality Assurance Team during all 
business hours.

a.  All completed Preparatory and Initial Phase Checklists, arranged 
by specification section.

b.  All milestone inspections, arranged by Activity/Event Number.

c.  A current up-to-date copy of the Testing and Plan Log with 
supporting field test reports, arranged by specification section.

d.  Copies of all contract modifications, arranged in numerical 
order.  Also include documentation that modified work was 
accomplished.

e.  A current up-to-date copy of the Rework Items List.

f.  Maintain up-to-date copies of all punch lists issued by the QC 
Staff on the Contractor and Sub-Contractors and all punch lists 
issued by the Government.

1.9.2   As-Built Drawings

The QC Manager is required to review the as-built drawings, required by 
Section 01 78 00 CLOSEOUT SUBMITTALS, are kept current on a daily basis and 
marked to show deviations, which have been made from the Contract 
drawings.  Ensure each deviation has been identified with the appropriate 
modifying documentation, e.g. PC number, modification number, RFI number, 
etc.  The QC Manager shall initial each deviation or revision.  Upon 
completion of work, the QC Manager shall submit a certificate attesting to 
the accuracy of the as-built drawings prior to submission to the KO.

1.10   NOTIFICATION ON NON-COMPLIANCE

The KO will notify the Contractor of any detected non-compliance with the 
foregoing requirements.  The Contractor shall take immediate corrective 
action.  If the contractor fails or refuses to correct the non-compliant 
work, the KO will issue a non compliance notice.  Such notice, when 
delivered to the Contractor at the work site, shall be deemed sufficient 
for the purpose of notification.  If the Contractor fails or refuses to 
comply promptly, the KO may issue an order stopping all or part of the work 
until satisfactory corrective action has been taken.  The Contractor shall 
make no part of the time lost due to such stop orders the subject of claim 
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for extension of time, for excess costs, or damages.

PART 2   PRODUCTS

Not Used

PART 3   EXECUTION

Not Used

        -- End of Section --
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SECTION 01 78 00

CLOSEOUT SUBMITTALS
08/11

PART 1   GENERAL

1.1   SUBMITTALS

Submit the following in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES:

SD-03 Product Data

As-Built Record of Equipment and Materials
Spare Parts Data

SD-08 Manufacturer's Instructions

Preventative Maintenance
Condition Monitoring (Predictive Testing)
Inspection
Posted Instructions

SD-10 Operation and Maintenance Data

Operation and Maintenance Manuals

SD-11 Closeout Submittals

Record Drawings
Final Report
Final User Release

1.2   PROJECT RECORD DOCUMENTS

1.2.1   Record Drawings

Drawings showing final as-built conditions of the project.  This paragraph 
covers record drawings complete, as a requirement of the contract.  The 
terms "drawings," "contract drawings," "drawing files," "working record 
drawings" and "final record drawings" refer to contract drawings which are 
revised to be used for final record drawings showing as-built conditions.  
The final CAD record drawings must consist of one set of electronic CAD 
drawing files in the specified format,  2 sets of prints, and one set of 
the approved working Record drawings.

1.2.1.1   Working Record and Final Record Drawings

Prepare final record (as-built) drawings after the completion of work. The 
working as-built marked prints and final record (as-built) drawings will be 
jointly reviewed for accuracy and completeness by the Contracting Officer 
and the Contractor prior to submission of Final Payment Invoice.  If the 
Contractor fails to maintain the working and final record drawings as 
specified herein, the Contracting Officer will deduct from the monthly 
progress payment an amount representing the estimated cost of maintaining 
the record drawings.  This monthly deduction will continue until an 
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agreement can be reached between the Contracting Officer and the Contractor 
regarding the accuracy and completeness of updated drawings.  Show on the 
working and final record drawings , but not limited to, the following 
information:

     a.  The actual location, kinds and sizes of all sub-surface utility lines.  
In order that the location of these lines and appurtenances may be 
determined in the event the surface openings or indicators become 
covered over or obscured, show by offset dimensions to two permanently 
fixed surface features the end of each run including each change in 
direction on the record drawings.  Locate valves, splice boxes and 
similar appurtenances by dimensioning along the utility run from a 
reference point.  Also record the average depth below the surface of 
each run.

     b.  The location and dimensions of any changes within the building 
structure.

     c.  Correct grade, elevations, cross section, or alignment of roads, 
earthwork, structures or utilities if any changes were made from 
contract plans.

     d.  Changes in details of design or additional information obtained from 
working drawings specified to be prepared and/or furnished by the 
Contractor; including but not limited to fabrication, erection, 
installation plans and placing details, pipe sizes, insulation 
material, dimensions of equipment foundations, etc.

     e.  The topography, invert elevations and grades of drainage installed or 
affected as part of the project construction.

     f.  Changes or modifications which result from the final inspection.

     g.  Where contract drawings or specifications present options, show only 
the option selected for construction on the final as-built prints.

     h.  If borrow material for this project is from sources on Government 
property, or if Government property is used as a spoil area, furnish a 
contour map of the final borrow pit/spoil area elevations.

     i.  Systems designed or enhanced by the Contractor, such as HVAC controls, 
fire alarm, fire sprinkler, and irrigation systems.

     j.  Modifications (include within change order price the cost to change 
working and final record drawings to reflect modifications) and 
compliance with the following procedures.

(1)  Follow directions in the modification for posting descriptive 
changes.

(2)  Place a Modification Circle at the location of each deletion.

(3)  For new details or sections which are added to a drawing, place a 
Modification Circle by the detail or section title.

(4)  For minor changes, place a Modification Circle by the area 
changed on the drawing (each location).

(5)  For major changes to a drawing, place a Modification Circle by 
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the title of the affected plan, section, or detail at each 
location.

(6)  For changes to schedules or drawings, place a Modification Circle 
either by the schedule heading or by the change in the schedule.

(7)  The Modification Circle size shall be 13 mm diameter unless the 
area where the circle is to be placed is crowded.  Smaller size 
circle shall be used for crowded areas.

1.2.1.2   Drawing Preparation

Modify the record drawings as may be necessary to correctly show the 
features of the project as it has been constructed by bringing the contract 
set into agreement with approved working as-built prints, and adding such 
additional drawings as may be necessary.  These working as-built marked 
prints must be neat, legible and accurate.  These drawings are part of the 
permanent records of this project and must be returned to the Contracting 
Officer after approval by the Government.  Any drawings damaged or lost by 
the Contractor must be satisfactorily replaced by the Contractor at no 
expense to the Government.

1.2.1.3   Computer Aided Design and Drafting (CADD) Drawings

Only employ personnel proficient in the preparation of CADD drawings to 
modify the contract drawings or prepare additional new drawings.  Additions 
and corrections to the contract drawings must be equal in quality and 
detail to that of the originals.  Line colors, line weights, lettering, 
layering conventions, and symbols must be the same as the original line 
colors, line weights, lettering, layering conventions, and symbols.  If 
additional drawings are required, prepare them using the specified 
electronic file format applying the same graphic standards specified for 
original drawing. The title block and drawing border to be used for any new 
final record drawings must be identical to that used on the contract 
drawings.  Accomplish additions and corrections to the contract drawings 
using CADD files.

1.2.2   As-Built Record of Equipment and Materials

 Submit 1 set of final record of equipment and materials 10 days before 
final inspection.  Key the designations to the related area depicted on the 
contract drawings.  List the following data:

RECORD OF DESIGNATED EQUIPMENT AND MATERIALS DATA

Description Specification 
Section

Manufacturer 
and Catalog, 
Model, and 
Serial Number

Composition 
and Size

Where Used

1.2.3   Final Approved Shop Drawings

Furnish final approved project shop drawings 15 days after transfer of the 
completed facility.
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1.2.4   Construction Contract Specifications

Furnish final record (as-built) construction contract specifications, 
including modifications thereto, 15 days after transfer of the completed 
facility.

1.2.5   Real Property Equipment

Furnish a list of installed equipment furnished under this contract.  
Include all information usually listed on manufacturer's name plate.  In 
the "EQUIPMENT-IN-PLACE LIST" include, as applicable, the following for 
each piece of equipment installed:  description of item, location (by room 
number), model number, serial number, capacity, name and address of 
manufacturer, name and address of equipment supplier, condition, spare 
parts list, manufacturer's catalog, and warranty.  Furnish a draft list at 
time of transfer.  Furnish the final list 15 days after transfer of the 
completed facility.

1.3   SPARE PARTS DATA

  Submit copies of the Spare Parts Data list.

a.  Indicate manufacturer's name, part number, nomenclature, and stock 
level required for maintenance and repair. List those items that may be 
standard to the normal maintenance of the system.

1.4   COMMISSIONING

1.4.1   Building Commissioning

All contract requirements for building commissioning shall be completed 
prior to contract completion.

]1.5   OPERATION AND MAINTENANCE MANUALS

Submit 3 copies of the project operation and maintenance manuals 15 
calendar days prior to testing the system involved.  Update and resubmit 
data for final approval no later than 15 calendar days prior to contract 
completion.

1.5.1   Configuration

Operation and Maintenance Manuals must be consistent with the 
manufacturer's standard brochures, schematics, printed instructions, 
general operating procedures, and safety precautions.  Bind information in 
manual format and grouped by technical sections.  Test data must be legible 
and of good quality.  Light-sensitive reproduction techniques are 
acceptable provided finished pages are clear, legible, and not subject to 
fading.  Pages for vendor data and manuals must have 10 millimeter holes 
and be bound in 3-ring, loose-leaf binders.  Organize data by separate 
index and tabbed sheets, in a loose-leaf binder.  Binder must lie flat with 
printed sheets that are easy to read.  Caution and warning indications must 
be clearly labeled.

1.5.2   Training and Instruction

Submit classroom and field instructions in the operation and maintenance of 
systems equipment where required by the technical provisions.  These 
services must be directed by the Contractor, using the manufacturer's 
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factory-trained personnel or qualified representatives.  Contracting 
Officer will be given 7 calendar days written notice of scheduled 
instructional services.  Instructional materials belonging to the 
manufacturer or vendor, such as lists, static exhibits, and visual aids, 
must be made available to the Contracting Officer.

1.6   CLEANUP

Leave premises "broom clean.Clean interior and exterior glass surfaces 
exposed to view; remove temporary labels, stains and foreign substances; 
polish transparent and glossy surfaces; vacuum carpeted and soft surfaces.  
Clean equipment and fixtures to a sanitary condition. Clean debris from 
roofs, gutters, downspouts and drainage systems.  Sweep paved areas and 
rake clean landscaped areas.  Remove waste and surplus materials, rubbish 
and construction facilities from the site.

PART 2   PRODUCTS

Not Used

PART 3   EXECUTION

Not Used

        -- End of Section --
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SECTION 02 41 00

DEMOLITION
05/10

PART 1   GENERAL

1.1   PROJECT DESCRIPTION

1.1.1   Demolition/Deconstruction Plan

Prepare a Demolition Plan and submit proposed salvage,demolition and 
removal procedures for approval before work is started.  Include in the 
plan procedures for careful removal and disposition of materials specified 
to be salvaged, coordination with other work in progress a detailed 
description of methods and equipment to be used for each operation and of 
the sequence of operations. Provide procedures for safe conduct of the work 
and include an Existing Conditions Report ("ACTA DE VECINDAD") that needs 
to be approved and signed by the final user this document shall be included 
in the Demolition Plan. Plan shall be approved by Contracting Officer 
Representative prior to work beginning.

1.1.2   General Requirements

Do not begin demolition or deconstruction until authorization is received 
from the Contracting Officer. Remove rubbish and debris from the project 
site; do not allow accumulations inside or outside the building. The work 
includes demolition, deconstruction, salvage of identified items and 
materials, and removal of resulting rubbish and debris.  Remove rubbish and 
debris from Government property daily, unless otherwise directed.

1.2   ITEMS TO REMAIN IN PLACE

Take necessary precautions to avoid damage to existing items to remain in 
place, to be reused, or to remain the property of the final user.  Repair 
or replace damaged items as approved by the Contracting Officer.  
Coordinate the work of this section with all other work indicated.  
Construct and maintain shoring, bracing, and supports as required.  Ensure 
that structural elements are not overloaded.  Increase structural supports 
or add new supports as may be required as a result of any cutting, removal, 
deconstruction, or demolition work performed under this contract.  Do not 
overload structural elements.  Provide new supports and reinforcement for 
existing construction weakened by demolition, deconstruction, or removal 
work.  Repairs, reinforcement, or structural replacement require approval 
by the Contracting Officer prior to performing such work.

1.2.1   Existing Construction Limits and Protection

Do not disturb existing construction beyond the extent indicated or 
necessary for installation of new construction.  Provide temporary shoring 
and bracing for support of building components.  Provide protective 
measures to control accumulation and migration of dust and dirt in all work 
areas.  Remove dust, dirt, and debris from work areas daily.

1.2.2   Utility Service

Maintain existing utilities indicated to stay in service and protect 
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against damage during demolition and deconstruction operations.  Prior to 
start of work.

1.2.3   Facilities

Protect electrical and mechanical services and utilities.  Where removal of 
existing utilities is specified or indicated, provide approved barricades, 
temporary covering of exposed areas, and temporary services or connections 
for electrical and mechanical utilities.  Floors, roofs, walls, columns, 
pilasters, and other structural components that are designed and 
constructed to stand without lateral support or shoring, and are determined 
to be in stable condition, must remain standing without additional bracing, 
shoring, or lateral support until demolished or deconstructed, unless 
directed otherwise by the Contracting Officer.  Ensure that no elements 
determined to be unstable are left unsupported and place and secure 
bracing, shoring, or lateral supports as may be required as a result of any 
cutting, removal, deconstruction, or demolition work performed under this 
contract.

1.3   SUBMITTALS

Submit the following in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES:

SD-01 Preconstruction Submittals

Existing Conditions

SD-07 Certificates

Demolition Plan

SD-11 Closeout Submittals

Receipts

1.4   QUALITY ASSURANCE

Submit timely notification of demolition, deconstruction and renovation 
projects to local authorities as required.

1.4.1   Dust and Debris Control

Prevent the spread of dust and debris to occupied portions of the building 
and avoid the creation of a nuisance or hazard in the surrounding area.  Do 
not use water if it results in hazardous or objectionable conditions.

1.5   PROTECTION

1.6   RELOCATIONS

Perform the removal and reinstallation of relocated items as indicated with 
workmen skilled in the trades involved.  Repair or replace items to be 
relocated which are damaged by the Contractor  with new undamaged items as 
approved by the Contracting Officer.

1.7   EXISTING CONDITIONS

Before beginning any demolition or deconstruction work, survey the site and 
examine the drawings and specifications to determine the extent of the 
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work.  Record existing conditions in the precense of Final User 
Represenative showing the condition of structures and other facilities 
adjacent to areas of alteration or removal.  Photographs shall be part of 
the record of existing conditions.  Include in the record the elevation of 
the top of foundation walls, finish floor elevations, possible conflicting 
electrical conduits, plumbing lines, alarms systems, the location and 
extent of existing cracks and other damage and description of surface 
conditions that exist prior to before starting work.  It is the 
Contractor's responsibility to verify and document all required outages 
which will be required during the course of work, and to note these outages 
on the record document.  Submit survey results. The existing conditions 
report must be signed by the final user representative and the contractor 
before it is submitted to the Contracting Officer

PART 2   PRODUCTS

PART 3   EXECUTION

3.1   EXISTING FACILITIES TO BE REMOVED

Inspect and evaluate existing structures onsite for reuse.  Existing 
construction scheduled to be removed for reuse shall be disassembled.  
Dismantled and removed materials are to be separated, set aside, and 
prepared as specified, and stored or delivered to a collection point for 
reuse, remanufacture, recycling, or other disposal, as specified.  
Materials shall be designated for reuse onsite whenever possible.

3.1.1   Structures

a.  Demolish structures in a systematic manner from the top of the 
structure to the ground. Demolish concrete and masonry walls in small 
sections.

3.1.2   Utilities and Related Equipment

3.1.2.1   General Requirements

Do not interrupt existing utilities serving occupied or used facilities, 
except when authorized in writing by the Contracting Officer.  Do not 
interrupt existing utilities serving facilities occupied and used by the 
Government except when approved in writing and then only after temporary 
utility services have been approved and provided.  Do not begin demolition 
or deconstruction work until all utility disconnections have been made.  
Shut off and cap utilities for future use, as indicated.

3.1.3   Masonry

Sawcut and remove masonry so as to prevent damage to surfaces to remain, to 
removed materials being salvaged and to facilitate the installation of new 
work.  Where new masonry adjoins existing, the new work shall abut or tie 
into the existing construction as indicated.  Provide square, straight 
edges and corners where existing masonry adjoins new work and other 
locations.

3.1.4   Miscellaneous Metal

Salvage shop-fabricated items such as access doors and frames, steel 
gratings, metal ladders, wire mesh partitions, metal railings, metal 
windows and similar items as whole units.  Salvage light-gage and 
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cold-formed metal framing, such as steel studs, steel trusses, metal 
gutters, roofing and siding, metal toilet partitions, toilet accessories 
and similar items.

3.1.5   Patching

Where removals leave holes and damaged surfaces exposed in the finished 
work, patch and repair these holes and damaged surfaces to match adjacent 
finished surfaces, using on-site materials when available.  Where new work 
is to be applied to existing surfaces, perform removals and patching in a 
manner to produce surfaces suitable for receiving new work.  Finished 
surfaces of patched area shall be flush with the adjacent existing surface 
and shall match the existing adjacent surface as closely as possible as to 
texture and finish.  Patching shall be as specified and indicated, and 
shall include:

a.  Concrete and Masonry: Completely fill holes and depressions, left as a 
result of removals in existing masonry walls to remain, with an 
approved masonry patching material, applied in accordance with the 
manufacturer's printed instructions.

b.  Where existing partitions have been removed leaving damaged or missing 
flooring, patch to match the existing floor.

c.  Patch acoustic lay-in ceiling where partitions have been removed. The 
transition between the different ceiling heights shall be effected by 
continuing the higher ceiling level over to the first runner on the 
lower ceiling and closing the vertical opening with a painted sheet 
metal strip.

3.1.6   Electrical Equipment and Fixtures

Salvage motors, motor controllers, and operating and control equipment that 
are attached to the driven equipment.  Salvage wiring systems and 
components.  Box loose items and tag for identification.  Disconnect 
primary, secondary, control, communication, and signal circuits at the 
point of attachment to their distribution system.

3.1.6.1   Fixtures

Remove and salvage electrical fixtures.  Salvage unprotected glassware from 
the fixture and salvage separately.  Salvage incandescent, mercury-vapor, 
and fluorescent lamps and fluorescent ballasts manufactured prior to 1978, 
boxed and tagged for identification, and protected from breakage.

3.1.6.2   Electrical Devices

Remove and salvage switches, switchgear, transformers, conductors including 
wire and nonmetallic sheathed and flexible armored cable, regulators, 
meters, instruments, plates, circuit breakers, panelboards, outlet boxes, 
and similar items.  Box and tag these items for identification according to 
type and size.

3.1.6.3   Wiring Ducts or Troughs

Remove and salvage wiring ducts or troughs.  Dismantle plug-in ducts and 
wiring troughs into unit lengths.  Remove plug-in or disconnecting devices 
from the busway and store separately.
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3.1.6.4   Conduit and Miscellaneous Items

Salvage conduit except where embedded in concrete or masonry.  Consider 
corroded, bent, or damaged conduit as scrap metal.  Sort straight and 
undamaged lengths of conduit according to size and type.  Classify 
supports, knobs, tubes, cleats, and straps as debris to be removed and 
disposed.

3.2   DISPOSITION OF MATERIAL

3.2.1   Title to Materials

Except for salvaged items specified in related Sections, and for materials 
or equipment scheduled for salvage, all materials removed and not reused or 
salvaged, shall become the property of the Contractor and shall be removed 
from the property.  Title to materials resulting from demolition and 
deconstruction, and materials and equipment to be removed, is vested in the 
Contractor upon approval by the Contracting Officer of the Contractor's 
demolition, deconstruction, and removal procedures, and authorization by 
the Contracting Officer to begin demolition and deconstruction.

3.2.2   Reuse of Materials and Equipment

Remove and store materials and equipment to be reused or relocated to 
prevent damage, and reinstall as the work progresses.

3.2.3   Transportation Guidance

Ship all ODS containers in accordance with MIL-STD-129, DLA 4145.25 (also 
referenced one of the following:  Army Regulation 700-68, Naval Supply 
Instruction 4440.128C, Marine Corps Order 10330.2C, and Air Force 
Regulation 67-12), 49 CFR 173.301, and DOD 4000.25-1-M.

3.3   CLEANUP

Remove debris and rubbish.  Remove and transport the debris in a manner 
that prevents spillage on streets or adjacent areas.  Apply local 
regulations regarding hauling and disposal.

3.4   REUSE OF SALVAGED ITEMS

Recondition salvaged materials and equipment designated for reuse before 
installation.  Replace items damaged during removal and salvage operations 
or restore them as necessary to usable condition.

       -- End of Section --
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SECTION 07 21 00

BUILDING INSULATION
10/13

PART 1   GENERAL

1.1   DESCRIPTION

This section describes the fiber glass insulation.

1.2   SUBMITTALS

Submit the following in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES:

SD-03 Product Data

Product Data
Manufacturers Storage and Installation Instrucctions

SD-11 Closeout Submittals

Warranty

PART 2   PRODUCTS

2.1   ACCEPTABLE   MATERIALS

Provide Fiber Insulation Blankets by the following manufacturer:
Frescasa S.A.B

2.1.1   Material Option

Provide Materials to comply with the following:
Noise Reduction Coefficient NRC= 0.85
Thermar Value R=8

PART 3   EXECUTION

3.1   STORAGE AND INSTALLALTION

Store and Install as per manufacturers Instructions, the Contractor shall 
provide the Manufacturers storage and Instalaltions Instructtions for 
Contracting Officer approval, Fiber glass insulation shall not be installed 
until the approval is given by the goverment.

       -- End of Section --
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SECTION 07 44 56

FIBER REINFORCED CEMENTITIOUS PANELS
05/11

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM C954 (2011) Steel Drill Screws for the 
Application of Gypsum Panel Products or 
Metal Plaster Bases to Steel Studs from 
0.033 in. (0.84 mm) to 0.112 in. (2.84 mm) 
in Thickness

1.2   SUBMITTALS

Submit the following in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES:

SD-03 Product Data

Cementitious Panels

Accessories

Submit for each type of gypsum board and for cementitious backer 
units.

SD-08 Manufacturer's Instructions

Manufacturers Instructions

SD-10 Operation and Maintenance Data

Manufacturer maintenance instructions

1.3   DELIVERY, STORAGE, AND HANDLING

1.3.1   Delivery

Deliver materials in the original packages, containers, or bundles with 
each bearing the brand name, applicable standard designation, and name of 
manufacturer, or supplier.

1.3.2   Storage

Keep materials dry by storing inside a sheltered building. Store per 
manufacturer's recommendations for allowable temperature and humidity 
range. Do not store panels near materials that may offgas or emit harmful 
fumes, such as kerosene heaters,  fresh paint, or adhesives.
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1.3.3   Handling

Neatly stack gypsum board and cementitious backer units flat to prevent 
sagging or damage to the edges, ends, and surfaces.

PART 2   PRODUCTS

2.1   MATERIALS

Conform to specifications, standards and requirements specified.  Provide 
CFiber Reinforced Cementitious Boards and joint treating materials 
manufactured from or equivalent:

SKINCO COLOMBIT SUPERBOARD
ETERNIT SUPERBOARD

2.1.1   Cement Board

Provide Cement Fiber Reinforced Panels, 1200mm x 2400mm, 10mm  or 15mm thick as 
indicated in the drawings, fiber reinforced, cement based product conforming to ASTM C 1186 and 
manufactured of cement sand, cellulose fibers and fillers.

2.1.2   Joint Treatment Materials

Use all purpose joint and texturing compound containing inert fillers and 
natural binders, including lime compound.  Pre-mixed compounds shall be 
free of antifreeze, vinyl adhesives, preservatives, biocides and other slow 
releasing compounds.

2.1.2.1   Embedding Compound

Specifically formulated and manufactured for use in embedding tape at 
gypsum board joints and compatible with tape, substrate and fasteners.

2.1.2.2   Finishing or Topping Compound

Specifically formulated and manufactured for use as a finishing compound.

2.1.2.3   All-Purpose Compound

Specifically formulated and manufactured to serve as both a taping and a 
finishing compound and compatible with tape, substrate and fasteners.

2.1.2.4   Setting or Hardening Type Compound

Specifically formulated and manufactured for use with fiber glass mesh tape.

2.1.2.5   Joint Tape

Use cross-laminated, tapered edge, reinforced paper, or fiber glass mesh 
tape recommended by the manufacturer.

2.1.3   Fasteners

2.1.3.1   Screws

SASTM C954 steel drill screws for fastening Cement board to steel framing 
members 0.84 to 2.84 mm thick. Provide cementitious backer unit screws with 
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a polymer coating.  

2.1.4   Adhesives

Do not use adhesives. 

PART 3   EXECUTION

3.1   EXAMINATION

3.1.1   Framing and Furring

Verify that framing and furring are securely attached and of sizes and 
spacing to provide a suitable substrate to receive gypsum board and 
cementitious backer units. Do not proceed with work until framing and 
furring are acceptable for application of gypsum board and cementitious 
backer units.

3.2   APPLICATION OF CEMENTITIUS BOARD PANNELS

Follow Manufacturer Instructions and application recomendations

3.3   PATCHING

Patch surface defects in gypsum board to a smooth, uniform appearance, 
ready to receive finishes.  [Remove predecorated gypsum board which cannot 
be restored to like-new condition.  Provide new predecorated gypsum board.]

        -- End of Section --
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SECTION 08 34 63

DETENTION HOLLOW METAL FRAMES, DOORS, AND DOOR FRAMES
05/11

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM A1008/A1008M (2012a) Standard Specification for Steel, 
Sheet, Cold-Rolled, Carbon, Structural, 
High-Strength Low-Alloy and High-Strength 
Low-Alloy with Improved Formability, 
Solution Hardened, and Bake Hardened

ASTM A1011/A1011M (2012b) Standard Specification for Steel, 
Sheet, and Strip, Hot-Rolled, Carbon, 
Structural, High-Strength Low-Alloy and 
High-Strength Low-Alloy with Improved 
Formability and Ultra-High Strength

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

ASTM G60 (2001; R 2007) Conducting Cyclic Humidity 
Exposures

1.2   SUBMITTALS

The following shall be submitted in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Detention hollow metal doors and frames

  Submit details for each frame type, and elevations of door 
design type, show conditions at openings, details of construction, 
location and installation requirements of finish hardware and 
reinforcements, and details of joints and connections.  Indicate 
fabrication, erection, anchorage, and accessory items.

  Submit a schedule listing the location of each door and frame 
using indicated reference numbers for details and openings shown.

SD-03 Product Data

Detention hollow metal doors and frames

  Submit manufacturer's material and fabrication specifications.

SECTION 08 34 63  Page 1



La Picota Virtual Interview Rooms
International Narcotics and Law Enforcement

SD-06 Test Reports

Door fabrication

  Prior to fabrication, submit test report for reinforced flush 
door of the type to be provided on this project.

1.3   DELIVERY, STORAGE, AND HANDLING

Deliver hollow metal work with packaging to provide protection during 
transit and job storage as recommended by the manufacturer.  Door frames 
shall be provided with steel spreader angles, temporarily attached to the 
bottom of both jambs, one on each side of the opening to serve as a brace 
during shipping and handling.  Inspect hollow metal work upon delivery for 
damage.  Store hollow metal units on raised platforms in vertical positions 
with blocking between units to allow air circulation.  Keep stored material 
covered and protected from damage and rust.  Do not cover with plastic or 
unvented canvas.

1.4   HARDWARE COORDINATION CONFERENCE

Conduct a conference for hardware and hollow metal work prior to submittals 
for the purpose of coordinating the interface of materials that are 
furnished by the participants listed.  Require that a representative of the 
entity responsible for each of the following functions attend the 
conference.  Notify the following participants a minimum of 5 working days 
before the conference:

a.  Contractor

b.  Hollow metal supplier and installer

c.  Detention hollow metal supplier and installer

d.  Hardware supplier

e.  Hardware installer

f.  Detention hardware supplier

g.  Detention hardware installer

h.  Remote control operator and locking device supplier and installer

i.  Electrical contractor.

PART 2   PRODUCTS

2.1   ACCEPTABLE MANUFACTURERS

Provide Detention Doors, Frames and Hardware using one of the following 
options: 

a. GRIJALBA CONSTRUCCIONES METALICAS  MODEL:PM-03
b. Manufacturer of Exiting Doors at the facility
c. Other Manufacturer with Equivalent Product
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2.2   MATERIALS

2.2.1   Hot-Rolled Carbon Steel

ASTM A1011/A1011M, commercial quality, 14 gage and thicker.

2.2.2   Cold-Rolled Carbon Steel

ASTM A1008/A1008M, commercial quality, stretcher level sheets, 12 gage.

2.2.3   Galvanized Steel

ASTM A653/A653M, CQ, mill phosphatized tested by ASTM G60.

2.3   DETENTION HOLLOW METAL DOORS AND FRAMES

2.3.1   Door Fabrication

a.  Provide doors fabricated of cold rolled, pickled and oiled stretcher 
leveled steel sheets with clean smooth surfaces.  Gages shall be as 
indicated for each type of door.  Form molded members straight with 
joints coped or mitered, and in true alignment. Welded joints on 
exposed surfaces shall be dressed smooth, to be invisible.  Doors shall 
be custom made full flush design, internally reinforced, sound deadened 
and insulated, 50 mm thick to receive detention locks, of the 
elevations, types and sizes shown on the approved shop drawings and 
schedules.

b.  Face sheets shall be mild steel fully welded on edges with continuous 
inner-reinforcements full height and width.  Provide internally 10 gage 
steel channel banding around complete door perimeter, spot welded to 
face sheet 75 mm on center.  Inner reinforcements shall be truss design 
with triangular form, or interlocking channels with "Z" bar stiffeners, 
the shape of which cannot be altered without changing the length of the 
sides.  Flat apexes shall be resistance spot welded on 70 mm centers 
horizontally and 75 mmcenters vertically.

c.  Bevel vertical door edges 3 mm in 50 mm and internally reinforced full 
length with 3 mm thick steel channels spot welded not over 75 mm on 
center inside both door faces.  Close top and bottom door edges with 
continuous recessed 10 gage channels extending the full width of the 
door and welded 75 mm on center maximum to both faces and continuously 
welded to the vertical door edge channels to form a single perimeter 
frame inside the door.  Top and bottom edges of doors shall be finished 
flush, except for provisions for weatherproofing.  Mortise, reinforce, 
drill and tap door edges to receive templated specified hardware in 
accordance with the approved hardware schedule and the hardware 
manufacturer's recommendations for the proper installation of hardware 
and detention equipment.

d.  Clearances shall be coordinated with frame.

e.  Doors shall be free from warpage, wind or buckle.  Bends shall be of 
minimum radius for the gage of metal used.

f.  The removable glass stop shall consist of 10 gage angle securely 
fastened to the frame using machine screws.  The finished glass stop 
shall be tight fitting and mitered at the corner joints.  There shall 
be a minimum 25 mm glass engagement.
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2.3.2   Door and View Window Frame Fabrication

a.  Custom-made, fully assembled, factory-welded units of the size and 
shapes shown on the approved shop drawings.  "Knock-down" frames will 
not be accepted.  Coordinate frame dimension to thickness of door or 
glass.

b.  Strong, rigid, neat in appearance, and free from defects.  Frame 
members shall be clean cut, straight, and of uniform profile.

c.  Form frames to provide mitered trim and butted stops.  Join head and 
jamb members by continuous welds occupying the full depth and width of 
the frame.  Grind exposed welds smooth and flush.

d.  Protect cutouts and reinforcements with pressed steel mortar guards on 
the inside of the frame.

e.  Floor anchors formed of not less than 12 gage steel shall be securely 
welded to the bottom of each jamb.

f.  Frames for installation in masonry walls shall be provided with 
non-removable adjustable jamb anchors constructed of not less than 14 
gage material.

g.  Welded frames that are to be installed in previously prepared masonry 
openings shall be 12 mm smaller in width and 6 mm smaller in height 
than the masonry opening to provide 6 mm clearance on all sides.

h.  Removable glass stop for view window frame shall consist of 10 gage 
angle securely fastened to the frame using machine screws of 6 by 32 mm 
spaced at 200 mm on center maximum.  Exposed screw heads shall be 
round, pan, or oval type, and shall be torx drive, tamperproof.  The 
finished glass stop shall be tight fitting and mitered at the corner 
joints.  There shall be a minimum of 25 mm glass engagement..

2.3.3   Door Reinforcement for Hardware

a. Doors to receive surface-mounted hardware shall have inner reinforcing 
plates for drilling and tapping to be performed in the field.

c.  Where detention locks are scheduled, provide reinforced pocket to 
receive locks.

2.3.4   Frame Reinforcement for Hardware

a. Where surface-mounted hardware is to be applied, frames shall have 
reinforcing plates completely drilled and tapped for installation in 
the field.

c.  Where electrical frame-mounted locks are used, provide a special 
housing with a 7 gage backup for attachment of the lock and a lock 
cover plate of the same thickness.  Provide a junction box or enclosure 
behind each item of electrical hardware on the frame.

2.3.5   Factory Finishing

a.  After fabrication, dress, fill, and sand tool marks and surface 
imperfections to make faces and vertical edges smooth, level, and free 
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of irregularities.

b.  Surfaces shall be chemically treated and cleansed of rust, oil, and 
impurities and given a phosphate treatment to ensure paint adhesion.

c.  Paint exposed surfaces of doors, and both inside and outside of frames 
with a minimum of one-mil thickness of rust inhibitive primer which 
shall be dried and completely cured to develop hardness before shipment.

2.4   OPENING PROVISION

View ports shall be manufactured to match existing doors.

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Door Schedule

Refer to door schedule on drawings for location of doors, door frames, and 
door hardware.

3.1.2   Frames

Set frames accurately in position, plumbed, aligned, and braced securely 
until permanent anchors are set.  After completing wall construction, 
remove temporary braces and spreaders.  Do not use any part of the frame as 
lintels or load-carrying members.  Anchor frame to masonry with flat head 
security type machine screws into expansion shields or attached to a 
pre-set rough buck anchored to the masonry in the same way.  Install five 
anchors on each jamb for doors.

3.1.3   Doors

Fit hollow metal doors accurately in frames.  Provide metal shims where 
necessary.

3.1.4   Access Panels

Prepare openings as required to receive frame.  Use fasteners as specified 
and required by type of surrounding construction.  Ensure that frames are 
properly seated into opening with steel shims and that doors are true, in 
alignment, and completely flush in appearance.  Maintain 3 mm maximum 
clearance between door and frame.

3.2   ADJUSTMENT AND CLEANING

Remove and replace defective work which is warped, bowed, or otherwise 
damaged.  Adjust hollow metal work for smooth operation.  Touch up 
scratches and bare edges in the field with a rust inhibiting primer prior 
to painting.

        -- End of Section --
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SECTION 08 71 63

DETENTION HARDWARE
04/06

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

BUILDERS HARDWARE MANUFACTURERS ASSOCIATION (BHMA)

ANSI/BHMA A156.4 (2008) Door Controls - Closers

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2011; Errata 2 2012) National Electrical 
Code

UNDERWRITERS LABORATORIES (UL)

UL 1034 (2011) Burglary-Resistant Electric Locking 
Mechanisms

UL 228 (2006; Reprint Nov 2008) Door 
Closers-Holders, With or Without Integral 
Smoke Detectors

1.2   SUBMITTALS

The following shall be submitted in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Detention hardware schedule

SD-02 Shop Drawings

Type 1 lock

Type 3 lock

Door position switches

Detention hinges

  Submit complete system wiring diagrams for locks and controls, 
following approval of the detention hardware schedule.  Indicate 
electrical requirements for locks and controls.

SD-03 Product Data

Keys and cylinders
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Detention hinges

Detention locks

Door trim

Door position switches

Security door accessories

  Submit details of construction and methods of installation, 
finishes, sizes, shape, alloy and thickness of materials.  Include 
wiring details and electrical specifications.

SD-10 Operation and Maintenance Data

Detention locks, Data Package

DOOR CLOSERS, Data Package

Door position switches, Data Package

  Submit in accordance with Section 01 78 23 OPERATION AND 
MAINTENANCE DATA.

1.3   QUALITY ASSURANCE

1.3.1   Regulatory Requirements

a.  Electrically controlled, monitored, and operated detention hardware and 
related components shall meet applicable requirements of NFPA 70.

d.  Electrically operated detention locks shall meet applicable 
requirements of UL 1034.

1.3.2   Schedule Requirements

Submit detention hardware schedule at the same time hardware samples are 
submitted.  Schedule shall include quantities, manufacturer's catalog 
numbers, descriptive information, location, sizes, finish, key control 
symbols including keying systems for each piece.

1.4   DELIVERY, STORAGE, AND HANDLING

1.4.1   Detention Hardware

Deliver in a timely manner and store in accordance with the manufacturer's 
recommendations.  Deliver in manufacturer's original container and protect 
from damage by weather.

1.5   HARDWARE COORDINATION CONFERENCE

Conduct a hardware coordination conference for hardware and hollow metal 
work prior to submittals for the purpose of coordinating the interface of 
materials that are furnished by the participants listed.  Require that a 
representative of the entity responsible for each of the following 
functions attend the conference.  Notify participants a minimum of 5 
working days before the conference.
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a.  Contractor

b.  Hollow metal supplier and installer

c.  Detention hollow metal supplier and installer

d.  Hardware supplier

e.  Hardware installer

f.  Detention hardware supplier

g.  Detention hardware installer

h.  Locking control system supplier and installer

i.  Electrical contractor

j.  Contracting Officer

PART 2   PRODUCTS

2.1   KEYS AND CYLINDERS

Provide Keys and Cylinders to match the ones in the existing facility in 
types and materials .

2.2   KEYING SYSTEM

Keying system shall consist of dissimilar combinations with external doors 
keyed alike; internal corridor doors keyed alike

2.3   DETENTION LOCKS

2.3.1   Type 1 Lock

Electro-mechanical solenoid operation lock; jamb mounted for use with 
security hollow metal doors with the following features:

a.  Solenoid operated 115 V ac continuous duty.

b.  Cylinder operated one or two sides using mogul or builders cylinders.

c.  Lock case 10 gage minimum galvanized cold-rolled steel.

d.  Latch Bolt 20 mm throw stainless steel.

e.  Bronze or stainless steel face plate.

f.  Signal switch for latch bolt and deadlocking bolt.

g.  Strike and mounting screws.

h.  Push button in frame if on a cell door.
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2.4   DOOR CLOSERS

2.4.1   Type 1 Door Closers

Surface mounted door closer shall conform to test requirements of 
ANSI/BHMA A156.4, PT 1, Grade 1.

a.  C02011:  Regular Arm Type

b.  C02021:  Parallel Arm Type

Closers installed on labeled fire doors shall meet UL 228.  Closers shall 
be non-handed and installed with hex nut and bolts assembly.  Exposed 
screws shall be security type.

2.4.2   Type 2 Door Closer

Concealed overhead closer.

C05032:  Concealed Arm and Track - Butt hinge hung

Closers shall be installed in a 100 mm head section.

2.5   STRIKES

Mortised strikes shall be compatible with the lock which it serves. Provide 
dust box and switch to monitor lock bolt where indicated in set numbers.

2.6   DOOR POSITION SWITCHES

2.6.1   Type 1 Door Position Switch

Mechanically mortised door position switch with the following features:

a.  Components concealed when door is in closed position.

b.  Switch mechanism housing mortises into door frame headers.

c.  Galvanized steel actuator arm.

d.  Actuator arm track mortises into the top rail of the door.

e.  Allows door opening 180 degrees.

f.  Switch monitors door position within 20 mm from the leading edge of the 
door to the door stop.

g.  Unit constructed of brass and plated steel.  The exposed face plate 
galvanized steel.

h.  Switch single pole, double throw type with a rating of 5 amps at 
125/250 V ac.

i.  Color coded wires with a pair of cable connectors.

2.7   SCREWS AND FASTENERS

Comply with detention manufacturer's standard fastening hardware and 
recommendations for size, type, and material.
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PART 3   EXECUTION

3.1   EXAMINATION

Examine doors, frames, and hardware for damage, defects, and suitability 
for intended use.  Inspect components and adjacent areas of construction 
for conditions that could be detrimental to the proper operation or 
performance of the detention hardware.

3.2   INSTALLATION

Sequence and procedures for installation shall be in accordance with 
detention hardware manufacturer's instructions.

3.3   ADJUSTMENT AND CLEANING

Examine hardware for complete and proper installation.  Lubricate bearing 
surfaces of moving parts.  Adjust hinges, locks, and keepers to function 
properly.  Test keys for smooth operation and for conformance to approved 
keying system.  Hardware shall operate freely without binding and be 
properly aligned.  Protect hardware from paint, stains, weather, and other 
damage until acceptance of the work.

3.4   FIELD QUALITY CONTROL

After hardware has been installed and placed in operating order, conduct 
performance tests which shall demonstrate to the Contracting Officer that 
the hardware operates as specified.  Remove items that fail to conform to 
the requirements specified and replace with new.

3.5   TRAINING

Upon completion of the work and at a time designated by the Contracting 
Officer, a manufacturer's technical service representative or 
manufacturer's authorized representative for the locking control system, 
shall instruct Final User personnel in the proper operation, 
troubleshooting, maintenance, safety, and emergency procedures of the 
system.  The period of instruction shall be One 4-hour session.  Conduct 
training at the job site.  The Government shall have the option to video 
tape training sessions.  Notify the Contracting Officer at least two weeks 
in advance.

        -- End of Section --
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SECTION 08 88 53

DETENTION AND SECURITY GLAZING
05/11

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN ARCHITECTURAL MANUFACTURERS ASSOCIATION (AAMA)

AAMA MCWM-1 (1989) Metal Curtain Wall Manual

ASTM INTERNATIONAL (ASTM)

ASTM C1036 (2010; E 2012) Standard Specification for 
Flat Glass

ASTM C158 (2002; R 2012) Strength of Glass by 
Flexure (Determination of Modulus of 
Rupture)

ASTM C864 (2005; R 2011) Dense Elastomeric 
Compression Seal Gaskets, Setting Blocks, 
and Spacers

ASTM C920 (2011) Standard Specification for 
Elastomeric Joint Sealants

GLASS ASSOCIATION OF NORTH AMERICA (GANA)

GANA Glazing Manual (2004) Glazing Manual

GANA Sealant Manual (2008) Sealant Manual

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 80 (2013) Standard for Fire Doors and Other 
Opening Protectives

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

CID A-A-59502 (Basic) Plastic Sheet, Polycarbonate

1.2   SUBMITTALS

The following shall be submitted in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-03 Product Data

Glazing materials

  Include glass manufacturer's printed literature for setting and 
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sealing materials and for cleaning of each type of glazing 
material specified.

SD-04 Samples

Glazing materials

  Submit samples, 250 mm square, factory labeled, for each type of 
glazing specified.

SD-08 Manufacturer's Instructions

Glass setting

1.3   DELIVERY, STORAGE, AND HANDLING

Deliver products to the site in their original unopened containers, plainly 
labeled with manufacturers' names and brands.  Store all glass and setting 
materials in safe, dry locations and do not unpack until needed for 
installation.  Handle and install materials in a manner that protects them 
from damage.

1.4   ENVIRONMENTAL CONDITIONS

Do not start glazing work until the outdoor temperature is above 4 degrees C
 and rising unless approved provisions are made to warm the glass and 
rabbet surfaces.  Provide sufficient ventilation to prevent condensation of 
moisture on glazing work during installation.  Do not perform glazing work 
during wet weather.

1.5   WARRANTY

Warranty glass units against development of material obstruction to vision 
as a result of delamination, other than through glass breakage for at least 
a 5 year period from the date of acceptance of the work.  Provide new units 
for units failing to comply with terms of this warranty no later than 45 
working days following receipt of notice from the Government.

PART 2   PRODUCTS

2.1   DETENTION GLAZING ASSEMBLIES

2.1.1   Glass-Clad Polycarbonate

Two glass outer layers (plies), bonded to a core of one or more plastic 
layers (plies).

2.1.2   Plastic Laminated (Bonded) Construction

Two or more layers (plies) of plastic sheet bonded together with 
polyurethane.

2.1.3   Glass Laminated (Bonded) Construction

Two or more layers (plies) of chemically-strengthened float glass bonded 
together with polyvinyl butyral (PVB).
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2.2   DETENTION GLAZING MATERIALS

2.2.1   Glass, Chemically Strengthened

ASTM C158, transparent prestressed.

2.2.2   Glass, Annealed, Wire

ASTM C1036, Type II, Class 1, form 1, Quality q8, 6 mm thick, with diamond 
or square mesh.

2.2.3   Polycarbonate, Transparent, Rigid Sheet Plastic

CID A-A-59502, [Type I Grade A] [Type III Grade A] [clear] [transparent], 
thickness as specified.

2.3   DETENTION GLAZING TYPES

a.  Type 1:  Tempered Glass;.

b.  Type 2:  11 mm nominal glass-clad polycarbonate:  3 mm clear 
chemically-strengthened glass, 1.3 mm polyurethane interlayer, 3 mm 
polycarbonate sheet, 1.3 mm polyurethane interlayer, 3 mm clear 
chemically-strengthened glass.

c.  Type 3:  10 mm nominal laminated plastic: 4.8 mm mar-resistant (hard 
coat) polycarbonate (threat side), 0.9 mm polyurethane interlayer, 4.8 
mm polycarbonate sheet.

d.  Type 4:  11 mm nominal laminated glass: 3 mm clear 
chemically-strengthened glass, 2.3 mm polyvinyl butyral interlayer, 3 mm
clear chemically-strengthened glass, 2.3 mmpolyvinyl butyral interlayer,
 3 mm clear chemically-strengthened glass.

e.  Type 4W:  Add a separate (not laminated) 6 mmannealed wire glass on 
staff side to Type 4.

f.  Type 5:  14.3 mm nominal glass-clad polycarbonate: 3 mm clear 
chemically-strengthened glass (threat side), 1.3 mm polyurethane 
interlayer, 6 mm polycarbonate sheet, 1.3 mm polyurethane interlayer, 3 
mm clear chemically-strengthened glass.

g.  Type 5W:  Add a separate (not laminated) 6 mmannealed wire glass on 
staff side to Type 5.

h.  Type 6:  8 mm nominal laminated glass:  3 mm clear 
chemically-strengthened glass, 2.3 mm polyvinyl butyral interlayer, 3 mm
clear chemically-strengthened glass.

2.4   SETTING MATERIALS

Provide types required for the applicable setting method specified in 
GANA Glazing Manual and GANA Sealant Manual, except as modified in this 
section.  Do not use metal sash putty, nonskinning compounds, nonresilient 
preformed sealers, or impregnated preformed gaskets.  Materials exposed to 
view shall be gray or neutral color.
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2.4.1   Glazing Compound

Use for face glazing metal sash.  Verify compatibility with materials in 
glazing assembly.

2.4.2   Elastomeric Sealant

ASTM C920, Type S, Grade NS, Class 12.5, use NT.  Use for channel or stop 
glazing metal sash.  Sealant shall be chemically compatible with setting 
blocks, edge blocks, and sealing tapes [, and with plastic sheet]. Color of 
sealant shall be white.

2.4.3   Preformed Channels

Neoprene, AAMA MCWM-1, as recommended by the glass manufacturer for the 
particular condition.  Channels shall be chemically compatible with plastic 
sheet.

2.4.4   Sealing Tapes

Preformed, semisolid, polymeric-based material of proper size and 
compressibility for the particular condition.  Use only where glazing 
rabbet is designed for tape and tape is recommended by the glass or sealant 
manufacturer.  Provide spacer shims for use with compressible tapes. [Tapes 
shall be chemically compatible with plastic sheet.]

2.4.5   Setting Blocks and Edge Blocks

ASTM C864 neoprene of 70 to 90 Shore "A" durometer hardness, chemically 
compatible with sealants used, and of sizes recommended by the glass 
manufacturer.

2.4.6   Accessories

As required to provide a complete installation, including glazing points, 
clips, shims, angles, beads, and spacer strips.  Provide noncorroding metal 
accessories.  Provide primer-sealers and cleaners as recommended by the 
glass and sealant manufacturers.

PART 3   EXECUTION

3.1   GLAZING TYPES

Locations and types of glass for use in glazed openings as indicated.

3.2   PREPARATION

Determine the sizes to provide the required edge clearances by measuring 
the actual opening to receive the glass.  Leave labels in place until the 
installation is approved.  Securely attach movable items or keep in a 
closed and locked position until glazing compound has thoroughly set.

3.3   GLASS SETTING

Items to be glazed shall be either shop or field glazed using glass of the 
quality and thickness specified.  Preparation and glazing shall conform to 
applicable recommendations in the GANA Glazing Manual and 
GANA Sealant Manual.  Handle and install glazing materials in accordance 
with manufacturer's instructions.  Use beads or stops furnished with items 
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to be glazed to secure glass in place.

3.3.1   Wire Glass

Install glass for fire doors in accordance with installation requirements 
of NFPA 80.

3.3.2   Plastic Sheet

Conform to manufacturer's recommendations for edge clearance, type of 
sealant and tape, and method of installation.

3.4   CLEANING

Clean glass surfaces and remove labels, paint spots, putty, and other 
defacement.  Glass shall be clean at the time the work is accepted. [Clean 
plastic sheet in accordance with manufacturer's instructions.]

3.5   SCHEDULE

Some metric measurements in this section are based on mathematical 
conversion of inch-pound measurements, and not on metric measurement 
commonly agreed to by the manufacturers or other parties.  The inch-pound 
and metric measurements are as follows:

PRODUCTS INCH-POUND METRIC

Glass thickness 1 inch 25.4 mm

        -- End of Section --
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SECTION 09 06 90

COLOR SCHEDULE
05/09

PART 1   GENERAL
 
1.1   SYSTEM DESCRIPTION

This section covers only the color of the exterior and interior materials 
and products that are exposed to view in the finished construction.  The 
word "color", as used herein, includes surface color and pattern.  
Requirements for quality and method of installation are covered in other 
appropriate sections of the specifications.  Specific locations where the 
various materials are required are shown on the drawings.  Items not 
designated for color in this section may be specified in other sections.  
When color is not designated for items, propose a color for approval.

1.2   SUBMITTALS

Submit the following in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES:

SD-04 Samples

Color Schedule

PART 2   PRODUCTS

2.1   REFERENCE TO MANUFACTURER'S COLOR

Where color is shown as being specific to one manufacturer, an equivalent 
color by another manufacturer may be submitted for approval.  Manufacturers 
and materials specified are not intended to limit the selection of equal 
colors from other manufacturers.

2.2   COLOR SCHEDULE

The color schedule lists the colors, patterns and textures required for 
exterior and interior finishes, including both factory applied and field 
applied colors.  Submit 2 sets of color boards, 10 days after the 
Contractor is given Notice to proceed, complying with the following 
requirements:

a.  Color boards shall reflect all actual finish textures, patterns, and 
colors required for this contract.

b.  Materials shall be labeled with the finish type, manufacturer's name, 
pattern, and color reference.

c.  Samples shall be on size 216 by 279 mm boards with a maximum spread of 
size 648 by 838 mm for foldouts.

d.  Samples for this color board are required in addition to samples 
requested in other specification sections.
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2.2.1   Interior Floor Finishes

Provide flooring materials to match the colors listed below.

2.2.1.1   Vinyl Composition Tile:

Vinisol Kuarzara Vizos Piedra Luna 50cmX50cm

2.2.2   Interior Wall Finishes

Interior wall color shall apply to the entire wall surface, including 
reveals, vertical furred spaces, grilles, diffusers, electrical and access 
panels, and piping and conduit adjacent to wall surfaces unless otherwise 
specified.  Items not specified in other paragraphs shall be painted to 
match adjacent wall surface.  Provide wall materials to match the colors 
listed below.

2.2.2.1   Paint:

Pintuco Koraza PRO 750 to Match Existing Wall Finish
Pintuco Koraza Marfil 2758

2.2.3   Interior Ceiling Finishes

Ceiling colors shall apply to ceiling surfaces including soffits, furred 
down areas, grilles, diffusers, registers, and access panels.  Ceiling 
color shall also apply to joist, underside of roof deck, and conduit and 
piping where joists and deck are exposed and required to be painted.  
Provide ceiling materials to match the colors listed below.

2.2.3.1   Paint:

Pintuco Koraza PRO 750 to Match Existing Finish

2.2.4   Interior Trim

Provide interior trim to match the colors listed below.

2.2.4.1   Steel Doors:

Match Existing

2.2.4.2   Steel Door Frames:

Match Existing

2.2.4.3   Steel Windows:

Match Existing

2.2.4.4   Aluminum Windows :

Match Existing

2.2.5   Interior Miscellaneous

Provide miscellaneous items to match the colors listed below.

SECTION 09 06 90  Page 2



La Picota Virtual Interview Rooms
International Narcotics and Law Enforcement

2.2.5.1   Wall Switch Handles and Standard Receptacle Bodies:

White and/or match existing

2.2.5.2   Electrical Device Cover Plates:

White and/or match existing

PART 3   EXECUTION (Not Applicable)

        -- End of Section --
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SECTION  09 22 00

SUPPORTS FOR PLASTER AND CEMENT BOARD
02/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM A463/A463M (2010) Standard Specification for Steel 
Sheet, Aluminum-Coated, by the Hot-Dip 
Process

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

ASTM C645 (2011a) Nonstructural Steel Framing Members

ASTM C754 (2011) Installation of Steel Framing 
Members to Receive Screw-Attached Gypsum 
Panel Products

ASTM C841 (2003; E 2008; R 2008) Installation of 
Interior Lathing and Furring

ASTM C847 (2012) Standard Specification for Metal 
Lath

NATIONAL ASSOCIATION OF ARCHITECTURAL METAL MANUFACTURERS (NAAMM)

NAAMM EMLA 920 (2009) Guide Specifications for Metal 
Lathing and Furring

UNDERWRITERS LABORATORIES (UL)

UL Fire Resistance (2012) Fire Resistance Directory

1.2   SUBMITTALS

Submit the following in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

Metal support systems

  Submit for the erection of metal framing, furring, and ceiling 
suspension systems.  Indicate materials, sizes, thicknesses, and 
fastenings.
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1.3   DELIVERY, STORAGE, AND HANDLING

Deliver materials to the job site and store in ventilated dry locations. 
Storage area shall permit easy access for inspection and handling. Remove 
damaged items and provide new items.

PART 2   PRODUCTS

2.1   MATERIALS

Provide steel materials for metal support systems with galvanized coating 
ASTM A653/A653M, Z180; aluminum coating ASTM A463/A463M, T1-75; or a 
55-percent aluminum-zinc coating.Provide support systems and attachments in 
seismic zones as per local codes.]

2.1.1   Materials for Attachment of Lath

2.1.1.1   Suspended and Furred Ceiling Systems and Wall Furring

ASTM C841, and ASTM C847.

2.1.1.2   Non-loadbearing Wall Framing

NAAMM EMLA 920.

2.1.2   Materials for Attachment of Cement Wallboard

2.1.2.1   Suspended and Furred Ceiling Systems

ASTM C645.

2.1.2.2   Nonload-Bearing Wall Framing and Furring

ASTM C645, but not thinner than 0.45 mm  thickness, with 0.85 mm minimum 
thickness supporting wall hung items such as cabinetwork, equipment and 
fixtures 0.85 mm  thickness.

2.1.2.3   Furring Structural Steel Columns

ASTM C645.  Steel (furring) clips and support angles listed in 
UL Fire Resistance may be provided in lieu of steel studs for erection of 
gypsum wallboard around structural steel columns.

2.1.2.4   Z-Furring Channels with Wall Insulation

Not lighter than 0.5 mm thick galvanized steel, Z-shaped, with 32 mm and 19 
mm flanges and depth as required by the insulation thickness provided.

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Systems for Attachment of Lath

3.1.1.1   Suspended and Furred Ceiling Systems and Wall Furring

ASTM C841, except as indicated otherwise.
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3.1.1.2   Non-loadbearing Wall Framing

NAAMM EMLA 920, except provide framing members 400 mm o.c. unless indicated 
otherwise.

3.1.2   Systems for Attachment of Gypsum Wallboard

3.1.2.1   Suspended and Furred Ceiling Systems

ASTM C754, except provide framing members 400 mm o.c. unless indicated 
otherwise.

3.1.2.2   Non-loadbearing Wall Framing and Furring

ASTM C754, except as indicated otherwise.

3.1.2.3   Z-Furring Channels with Wall Insulation

Install Z-furring channels vertically spaced not more than 600 mm o.c.  
Locate Z-furring channels at interior and exterior corners in accordance 
with manufacturer's printed erection instructions.  Fasten furring channels 
to masonry and concrete walls with powder-driven fasteners or hardened 
concrete steel nails through narrow flange of channel.  Space fasteners not 
more than 600 mm o.c.

3.2   ERECTION TOLERANCES

Provide framing members which will be covered by finish materials such as 
wallboard, plaster, or ceramic tile set in a mortar setting bed, within the 
following limits:

a.  Layout of walls and partitions: 6 mm from intended position;

b.  Plates and runners: 5 mm in 1.9 meters from a straight line;

c.  Studs: 5 mm in 1.9 meters out of plumb, not cumulative; and

d.  Face of framing members: 5 mm in 1.9 meters from a true plane.

        -- End of Section --
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SECTION 13 47 13

METAL REINFORCEMENT FOR PARTITIONS
03/14

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

NATIONAL INSTITUTE OF JUSTICE STANDARDS (NIJ)

NIJ 0108.01 (September ,1985)STANDARD FOR BALLISTIC 
RESISTANT PROTECTIVE MATERIALS

UNDERWRITERS LABORATORIES (UL)

UL 752 (January, 1995)STANDARD FOR BULLET 
RESISTING EQUIPMENT

1.2   SUBMITTALS

Government approval is required for submittals  ,Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Shop Drawings Provide Detailed Drawings depecting the support and 
anchors used to install the Steel Sheets to the wall partitions, 
details should include seismic calculations for the assemblies.

SD-03 Product Data

Product Data Provide Technical Data for the Steel sheets to be 
installed including NIJ 0108.01 or UL 752 Certificates, in lieu of 
these certificates the contractor may test a non certified 
material as per sections Design Data and Test reports

SD-04 Samples

Samples Provide Samples of the material to be used for COR 
approval, at least 2 samples with minimun dimensions 101mm by 
101mm represinting actual product

SD-05 Design Data

Design DataBefore Testing the contractor shal provide Calculations 
as per NIJ and UL standards showing that the proposed material 
will provide equivalent protection as the NIJ certified material
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SD-06 Test Reports

Test Reports When Providing a material that is not certified the 
contractor shall tests a mockup of the partitions to be used and 
test it as per UL and NIJ standards, a goverment representative 
will be present at the testing and the results will be submitted 
for goverment approval

SD-07 Certificates
Certificates Provide UL 752 or NIJ Certificates for the proposed 
Steel Sheet to be installed

1.3   DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's packaging until ready for installation. 
  
B. Deliver the materials to the project with the manufacturer's UL Listed 
Labels intact and legible.  
  
C. Handle the material with care to prevent damage. Store the materials 
inside under cover; stack flat and off the floor. 

1.4   WARRANTY

All materials and workmanship shall be warranted against defects for a 
period of 2 (two) years from the date of receipt at the project site.

PART 2   PRODUCTS

2.1   SYSTEM DESCRIPTION

The Contractor must propose a reinforcement method for the partitions as 
shown in the drawings  to provide force entry protection as well as NIJ 
level 1 ballistic protection, this shall be acomplished by providing 
certified metal sheets or by testing assemblies using non certified 
products, it is the contractors responsability to ensure that the complete 
partition assemblies that are securely fastened and comply with local and 
international seismic and structural codes and regulations.

2.1.1   Design Requirements

The drawing details are for reference only, the contractor must insure 
proper seismic and structural calculations for all new partitions and 
assemblies.

PART 3   EXECUTION

3.1   EXAMINATION

Prior to installing the bullet resistive material the contractor shall 
verify that all supports have been installed as required by the seismic and 
structural review, the structural review shal be performed by a qualified 
structural engineer with at least 5 years experience.

3.4   INSTALLATION
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Armor shall be installed in accordance with the manufacturer’s printed 
recommendations. Armor panels shall be adhered using an industrial 
adhesive, mastic, screws or bolts. Method of application shall maintain the 
bullet resistive rating at junctures with the concrete floor slab, the 
concrete roof slab, the bullet resistive doorframes, the bullet resistive 
window frames, and all required penetrations.

   -- End of Section --
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SECTION 23 03 00.00 20

BASIC MECHANICAL MATERIALS AND METHODS
08/10

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C2 (2012; Errata 2012; INT 1-4 2012; INT 5 
2013) National Electrical Safety Code

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA MG 1 (2011; Errata 2012) Motors and Generators

NEMA MG 10 (2001; R 2007) Energy Management Guide for 
Selection and Use of Fixed Frequency 
Medium AC Squirrel-Cage Polyphase 
Induction Motors

NEMA MG 11 (1977; R 2012) Energy Management Guide for 
Selection and Use of Single Phase Motors

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2011; Errata 2 2012) National Electrical 
Code

1.2   SUBMITTALS

The following shall be submitted in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-03 Product Data

Materials Product Data

1.3   RELATED REQUIREMENTS

This section applies to all sections of Divisions: 21, FIRE SUPPRESSION; 
22, PLUMBING; and 23, HEATING, VENTILATING, AND AIR CONDITIONING  of this 
project specification, unless specified otherwise in the individual section.

1.4   QUALITY ASSURANCE

1.4.1   Material and Equipment Qualifications

Provide materials and equipment that are standard products of manufacturers 
regularly engaged in the manufacture of such products, which are of a 
similar material, design and workmanship.  Standard products shall have 
been in satisfactory commercial or industrial use for 2 years prior to bid 

SECTION 23 03 00.00 20  Page 1



La Picota Virtual Interview Rooms
International Narcotics and Law Enforcement

opening.  The 2-year use shall include applications of equipment and 
materials under similar circumstances and of similar size.  The product 
shall have been for sale on the commercial market through advertisements, 
manufacturers' catalogs, or brochures during the 2 year period.

1.4.2   Service Support

The equipment items shall be supported by service organizations.  Submit a 
certified list of qualified permanent service organizations for support of 
the equipment which includes their addresses and qualifications.  These 
service organizations shall be reasonably convenient to the equipment 
installation and able to render satisfactory service to the equipment on a 
regular and emergency basis during the warranty period of the contract.

1.4.3   Manufacturer's Nameplate

Each item of equipment shall have a nameplate bearing the manufacturer's 
name, address, model number, and serial number securely affixed in a 
conspicuous place; the nameplate of the distributing agent will not be 
acceptable.

1.4.4   Modification of References

In each of the publications referred to herein, consider the advisory 
provisions to be mandatory, as though the word, "shall" had been 
substituted for "should" wherever it appears.  Interpret references in 
these publications to the "authority having jurisdiction", or words of 
similar meaning, to mean the Contracting Officer.

1.4.4.1   Definitions

For the International Code Council (ICC) Codes referenced in the contract 
documents, advisory provisions shall be considered mandatory, the word 
"should" shall be interpreted as "shall."  Reference to the "code official" 
shall be interpreted to mean the "Contracting Officer."  For Navy owned 
property, references to the "owner" shall be interpreted to mean the 
"Contracting Officer."  For leased facilities, references to the "owner" 
shall be interpreted to mean the "lessor."  References to the "permit 
holder" shall be interpreted to mean the "Contractor."

1.4.4.2   Administrative Interpretations

For ICC Codes referenced in the contract documents, the provisions of 
Chapter 1, "Administrator," do not apply.  These administrative 
requirements are covered by the applicable Federal Acquisition Regulations 
(FAR) included in this contract and by the authority granted to the Officer 
in Charge of Construction to administer the construction of this project.  
References in the ICC Codes to sections of Chapter 1, shall be applied 
appropriately by the Contracting Officer as authorized by his 
administrative cognizance and the FAR.

1.5   DELIVERY, STORAGE, AND HANDLING

Handle, store, and protect equipment and materials to prevent damage before 
and during installation in accordance with the manufacturer's 
recommendations, and as approved by the Contracting Officer.  Replace 
damaged or defective items.
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1.6   ELECTRICAL REQUIREMENTS

Furnish motors, controllers, disconnects and contactors with their 
respective pieces of equipment.  Motors, controllers, disconnects and 
contactors shall conform to and have electrical connections provided under 
Section 26 20 00 INTERIOR DISTRIBUTION SYSTEM.  Furnish internal wiring for 
components of packaged equipment as an integral part of the equipment. 
Extended voltage range motors will not be permitted.  Controllers and 
contactors shall have a maximum of 120 volt control circuits, and shall 
have auxiliary contacts for use with the controls furnished.  When motors 
and equipment furnished are larger than sizes indicated, the cost of 
additional electrical service and related work shall be included under the 
section that specified that motor or equipment.  Power wiring and conduit 
for field installed equipment shall be provided under and conform to the 
requirements of Section 26 20 00 INTERIOR DISTRIBUTION SYSTEM.]

1.7   ELECTRICAL INSTALLATION REQUIREMENTS

Electrical installations shall conform to IEEE C2, NFPA 70, and 
requirements specified herein.

1.7.1   New Work

Provide electrical components of mechanical equipment, such as motors, 
motor starters, control or push-button stations, float or pressure 
switches, solenoid valves, integral disconnects, and other devices 
functioning to control mechanical equipment, as well as control wiring and 
conduit for circuits rated 100 volts or less, to conform with the 
requirements of the section covering the mechanical equipment.  Extended 
voltage range motors shall not be permitted.  The interconnecting power 
wiring and conduit, control wiring rated 120 volts (nominal) and conduit, 
and the electrical power circuits shall be provided under Division 26, 
except internal wiring for components of package equipment shall be 
provided as an integral part of the equipment.  When motors and equipment 
furnished are larger than sizes indicated, provide any required changes to 
the electrical service as may be necessary and related work as a part of 
the work for the section specifying that motor or equipment.

1.7.2   Modifications to Existing Systems

Where existing mechanical systems and motor-operated equipment require 
modifications, provide electrical components under Division 26.

1.7.3   High Efficiency Motors

1.7.3.1   High Efficiency Single-Phase Motors

Unless otherwise specified, single-phase fractional-horsepower 
alternating-current motors shall be high efficiency types corresponding to 
the applications listed in NEMA MG 11.

1.7.3.2   High Efficiency Polyphase Motors

Unless otherwise specified, polyphase motors shall be selected based on 
high efficiency characteristics relative to the applications as listed in 
NEMA MG 10.  Additionally, polyphase squirrel-cage medium induction motors 
with continuous ratings shall meet or exceed energy efficient ratings in 
accordance with Table 12-6C of NEMA MG 1.
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1.8   INSTRUCTION TO GOVERNMENT PERSONNEL

When specified in other sections, furnish the services of competent 
instructors to give full instruction to the designated Government personnel 
in the adjustment, operation, and maintenance, including pertinent safety 
requirements, of the specified equipment or system.  Instructors shall be 
thoroughly familiar with all parts of the installation and shall be trained 
in operating theory as well as practical operation and maintenance work.

Instruction shall be given during the first regular work week after the 
equipment or system has been accepted and turned over to the Government for 
regular operation.  The number of man-days (8 hours per day) of instruction 
furnished shall be as specified in the individual section.  When more than 
4 man-days of instruction are specified, use approximately half of the time 
for classroom instruction.  Use other time for instruction with the 
equipment or system.

When significant changes or modifications in the equipment or system are 
made under the terms of the contract, provide additional instruction to 
acquaint the operating personnel with the changes or modifications.

1.9   ACCESSIBILITY

Install all work so that parts requiring periodic inspection, operation, 
maintenance, and repair are readily accessible.  Install concealed valves, 
expansion joints, controls, dampers, and equipment requiring access, in 
locations freely accessible through access doors.

PART 2   PRODUCTS

Not Used

PART 3   EXECUTION

3.1   PAINTING OF NEW EQUIPMENT

New equipment painting shall be factory applied or shop applied, and shall 
be as specified herein, and provided under each individual section.

3.1.1   Factory Painting Systems

Manufacturer's standard factory painting systems may be provided subject to 
certification that the factory painting system applied will withstand 125 
hours in a salt-spray fog test, except that equipment located outdoors 
shall withstand 500 hours in a salt-spray fog test.  Salt-spray fog test 
shall be in accordance with ASTM B117, and for that test the acceptance 
criteria shall be as follows:  immediately after completion of the test, 
the paint shall show no signs of blistering, wrinkling, or cracking, and no 
loss of adhesion; and the specimen shall show no signs of rust creepage 
beyond 3 mm on either side of the scratch mark.

The film thickness of the factory painting system applied on the equipment 
shall not be less than the film thickness used on the test specimen.  If 
manufacturer's standard factory painting system is being proposed for use 
on surfaces subject to temperatures above 50 degrees C, the factory 
painting system shall be designed for the temperature service.
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3.1.2   Shop Painting Systems for Metal Surfaces

Clean, pretreat, prime and paint metal surfaces; except aluminum surfaces 
need not be painted.  Apply coatings to clean dry surfaces.  Clean the 
surfaces to remove dust, dirt, rust, oil and grease by wire brushing and 
solvent degreasing prior to application of paint, except metal surfaces 
subject to temperatures in excess of 50 degrees C shall be cleaned to bare 
metal.

Where more than one coat of paint is specified, apply the second coat after 
the preceding coat is thoroughly dry.  Lightly sand damaged painting and 
retouch before applying the succeeding coat. Color of finish coat shall be 
aluminum or light gray.

a.  Temperatures Less Than 50 Degrees C: Immediately after cleaning, the 
metal surfaces subject to temperatures less than 50 degrees C shall 
receive one coat of pretreatment primer applied to a minimum dry film 
thickness of 0.0076 mm, one coat of primer applied to a minimum dry 
film thickness of 0.0255 mm; and two coats of enamel applied to a 
minimum dry film thickness of 0.0255 mm per coat.

b.  Temperatures Between 50 and 205 Degrees C:  Metal surfaces subject to 
temperatures between 50 and 205 degrees C shall receive two coats of 
205 degrees C heat-resisting enamel applied to a total minimum 
thickness of 0.05 mm.

c.  Temperatures Greater Than 205 Degrees C: Metal surfaces subject to 
temperatures greater than 205 degrees C shall receive two coats of 315 
degrees C heat-resisting paint applied to a total minimum dry film 
thickness of 0.05 mm.

        -- End of Section --
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SECTION 23 07 00

THERMAL INSULATION FOR MECHANICAL SYSTEMS
02/13

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.  At the discretion of the Government, the 
manufacturer of any material supplied will be required to furnish test 
reports pertaining to any of the tests necessary to assure compliance with 
the standard or standards referenced in this specification.

ASTM INTERNATIONAL (ASTM)

ASTM C534/C534M (2011) Standard Specification for 
Preformed Flexible Elastomeric Cellular 
Thermal Insulation in Sheet and Tubular 
Form

1.2   SYSTEM DESCRIPTION

1.2.1   General

Provide field-applied insulation and accessories on mechanical systems as 
specified herein; factory-applied insulation is specified under the piping, 
duct or equipment to be insulated.  Insulation of heat distribution systems 
and chilled water systems outside of buildings shall be as specified in 
Section 33 61 13 PRE-ENGINEERED UNDERGROUND HEAT DISTRIBUTION SYSTEM, 
Section 33 61 15 HEAT DISTRIBUTION SYSTEMS IN CONCRETE TRENCHES, Section 
33 60 02 ABOVEGROUND HEAT DISTRIBUTION SYSTEM, and Section 33 61 00 
PREFABRICATED UNDERGROUND HEATING/COOLING DISTRIBUTION SYSTEM.  Field 
applied insulation materials required for use on Government-furnished items 
as listed in the SPECIAL CONTRACT REQUIREMENTS shall be furnished and 
installed by the Contractor.

1.3   SUBMITTALS

Submit the following in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES:

SD-03 Product Data

Pipe Insulation Systems

SD-08 Manufacturer's Instructions

Pipe Insulation Systems
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1.4   QUALITY ASSURANCE

1.4.1   Installer Qualification

Qualified installers shall have successfully completed three or more 
similar type jobs within the last 5 years.

1.5   DELIVERY, STORAGE, AND HANDLING

Materials shall be delivered in the manufacturer's unopened containers.  
Materials delivered and placed in storage shall be provided with protection 
from weather, humidity, dirt, dust and other contaminants.  The Contracting 
Officer may reject insulation material and supplies that become dirty, 
dusty, wet, or contaminated by some other means.  Packages or standard 
containers of insulation, jacket material, cements, adhesives, and coatings 
delivered for use, and samples required for approval shall have 
manufacturer's stamp or label attached giving the name of the manufacturer 
and brand, and a description of the material, date codes, and approximate 
shelf life (if applicable).  Insulation packages and containers shall be 
asbestos free.

PART 2   PRODUCTS

2.1   STANDARD PRODUCTS

Provide materials which are the standard products of manufacturers 
regularly engaged in the manufacture of such products and that essentially 
duplicate items that have been in satisfactory use for at least 2 years 
prior to bid opening.  Submit a complete list of materials, including 
manufacturer's descriptive technical literature, performance data, catalog 
cuts, and installation instructions.  The product number, k-value, 
thickness and furnished accessories including adhesives, sealants and 
jackets for each mechanical system requiring insulation shall be included.  
The product data must be copyrighted, have an identifying or publication 
number, and shall have been published prior to the issuance date of this 
solicitation.  Materials furnished under this section shall be submitted 
together in a booklet.

2.1.1   Insulation System

Provide insulation systems in accordance with the approved MICA National 
Insulation Standards plates as supplemented by this specification.  Provide 
field-applied insulation for heating, ventilating, and cooling (HVAC) air 
distribution systems and piping systems that are located within, on, under, 
and adjacent to buildings; and for plumbing systems.  Insulation shall be 
CFC and HCFC free.

2.2   MATERIALS

Provide insulation that meets or exceed the requirements.  Insulation 
exterior shall be cleanable, grease resistant, non-flaking and 
non-peeling.  Materials shall be compatible and shall not contribute to 
corrosion, soften, or otherwise attack surfaces to which applied in either 
wet or dry state. Materials shall be asbestos free..

2.2.1   Closed Cell Foam Insulation

Provide a fiber-free flexible elastomeric insulation tubular type to 
protect copper pipping aginast condensation, mold and energy loss. 
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Insulation shall have built in vapor retardandt barrier. Flexible 
Elastomeric Cellular Insulation:  Closed-cell, foam- or expanded-rubber 
materials containing anti-microbial additive, complying with ASTM C534/C534M, 
Grade 1, Type I or II.  Type I, Grade 1 for tubular materials.  Type II, 
Grade 1, for sheet materials.  Type I and II shall have vapor 
retarder/vapor barrier skin on one or both sides of the insulation, and 
require an additional exterior vapor retarder covering for high relative 
humidity and below ambient temperature applications.

2.2.2   ACCEPATBLE MATERIAL

Provide the following or Equivalent Material:
ARMAFLEX TUBULAR INSULATION
ARMAFLEX 520 Adhesive
ARMAFLEX INSULATION TAPE

PART 3   EXECUTION

3.1   APPLICATION - GENERAL

Insulation shall only be applied to unheated and uncooled piping and 
equipment.  Flexible elastomeric cellular insulation shall not be 
compressed at joists, studs, columns, ducts, hangers, etc.  The insulation 
shall not pull apart after a one hour period; any insulation found to pull 
apart after one hour, shall be replaced.

3.1.1   Installation

Except as otherwise specified, material shall be installed in accordance 
with the manufacturer's written instructions. Material such as rust, scale, 
dirt and moisture shall be removed from surfaces to receive insulation.  
Insulation shall be kept clean and dry.  Insulation shall not be removed 
from its shipping containers until the day it is ready to use and shall be 
returned to like containers or equally protected from dirt and moisture at 
the end of each workday.  Insulation that becomes dirty shall be thoroughly 
cleaned prior to use.  If insulation becomes wet or if cleaning does not 
restore the surfaces to like new condition, the insulation will be 
rejected, and shall be immediately removed from the jobsite.  Joints shall 
be staggered on multi layer insulation.

3.1.2   Installation of Flexible Elastomeric Cellular Insulation

Install flexible elastomeric cellular insulation with seams and joints 
sealed with rubberized contact adhesive.  Flexible elastomeric cellular 
insulation shall not be used on surfaces greater than 105 degrees C.  
Stagger seams when applying multiple layers of insulation.  Protect 
insulation exposed to weather and not shown to have vapor barrier 
weatherproof jacketing with two coats of UV resistant finish or PVC or 
metal jacketing as recommended by the manufacturer after the adhesive is 
dry and cured.

3.1.2.1   Adhesive Application

Apply a brush coating of adhesive to both butt ends to be joined and to 
both slit surfaces to be sealed.  Allow the adhesive to set until dry to 
touch but tacky under slight pressure before joining the surfaces.  
Insulation seals at seams and joints shall not be capable of being pulled 
apart one hour after application.  Insulation that can be pulled apart one 
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hour after installation shall be replaced.

3.1.2.2   Adhesive Safety Precautions

Use natural cross-ventilation, local (mechanical) pickup, and/or general 
area (mechanical) ventilation to prevent an accumulation of solvent vapors, 
keeping in mind the ventilation pattern must remove any heavier-than-air 
solvent vapors from lower levels of the workspaces.  Gloves and 
spectacle-type safety glasses are recommended in accordance with safe 
installation practices.

        -- End of Section --
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SECTION 23 23 00

REFRIGERANT PIPING
10/07

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AIR-CONDITIONING, HEATING AND REFRIGERATION INSTITUTE (AHRI)

AHRI 720 (2002) Refrigerant Access Valves and Hose 
Connectors

ANSI/AHRI 750 (2007) Thermostatic Refrigerant Expansion 
Valves

ANSI/AHRI 760 (2007) Performance Rating of Solenoid 
Valves for Use With Volatile Refrigerants

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING 
ENGINEERS (ASHRAE)

ANSI/ASHRAE 15 & 34 (2010; Addenda A, B, C, D, E, F, G, H, I, 
J, K, L, N and O; Errata 2011; INT 1 2012; 
Errata 2012; Addenda AD, SD, AE and AF 
2013) ANSI/ASHRAE Standard 15-Safety 
Standard for Refrigeration Systems and 
ANSI/ASHRAE Standard 34-Designation and 
Safety Classification of Refrigerants

ASHRAE 17 (2008) Method of Testing Capacity of 
Thermostatic Refrigerant Expansion Valves

AMERICAN WELDING SOCIETY (AWS)

AWS A5.8/A5.8M (2011; Amendment 2012) Specification for 
Filler Metals for Brazing and Braze Welding

AWS BRH (2007; 5th Ed) Brazing Handbook

AWS D1.1/D1.1M (2012; Errata 2011) Structural Welding 
Code - Steel

ASME INTERNATIONAL (ASME)

ASME B16.11 (2011) Forged Fittings, Socket-Welding and 
Threaded

ASME B16.22 (2012) Standard for Wrought Copper and 
Copper Alloy Solder Joint Pressure Fittings

ASME B16.26 (2011) Standard for Cast Copper Alloy 
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Fittings for Flared Copper Tubes

ASME B16.9 (2012) Standard for Factory-Made Wrought 
Steel Buttwelding Fittings

ASME B31.1 (2012; INT 2-6, 8-10, 13, 15, 17-25, 27-31 
and 42-46) Power Piping

ASME B31.5 (2013) Refrigeration Piping and Heat 
Transfer Components

ASME B31.9 (2011) Building Services Piping

ASME B40.100 (2005; R 2010) Pressure Gauges and Gauge 
Attachments

ASTM INTERNATIONAL (ASTM)

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

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

ASTM B117 (2011) Standard Practice for Operating 
Salt Spray (Fog) Apparatus

ASTM B280 (2013) Standard Specification for Seamless 
Copper Tube for Air Conditioning and 
Refrigeration Field Service

ASTM B32 (2008) Standard Specification for Solder 
Metal

ASTM B62 (2009) Standard Specification for 
Composition Bronze or Ounce Metal Castings

ASTM B75/B75M (2011) Standard Specification for Seamless 
Copper Tube

ASTM B813 (2010) Standard Specification for Liquid 
and Paste Fluxes for Soldering of Copper 
and Copper Alloy Tube

ASTM D520 (2000; R 2011) Zinc Dust Pigment

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS 
INDUSTRY (MSS)

MSS SP-58 (2009) Pipe Hangers and Supports - 
Materials, Design and Manufacture, 
Selection, Application, and Installation

MSS SP-69 (2003; Notice 2012) Pipe Hangers and 
Supports - Selection and Application (ANSI 
Approved American National Standard)
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1.2   SUBMITTALS

Submit the following in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

Refrigerant Piping System

SD-03 Product Data

Refrigerant Piping System
Refrigerant Piping Tests
Demonstrations
Verification of Dimensions

SD-06 Test Reports

Refrigerant Piping Tests

SD-10 Operation and Maintenance Data

Maintenance
Operation and Maintenance Manuals

1.3   QUALITY ASSURANCE

1.3.1   Qualifications

Submit qualified procedures, and list of names and identification symbols 
of qualified welders and welding operators, prior to non-factory welding 
operations.Piping shall be welded in accordance with the qualified 
procedures using performance qualified welders and welding operators.  
Notify the Contracting Officer 24 hours in advance of tests to be performed 
at the work site, if practical.

1.3.2   Contract Drawings

It is not possible to indicate all offsets, fittings, and accessories that 
may be required.  Carefully investigate the plumbing, fire protection, 
electrical, structural and finish conditions that would affect the work to 
be performed and arrange such work accordingly, furnishing required 
offsets, fittings, and accessories to meet such conditions.

1.4   DELIVERY, STORAGE, AND HANDLING

Protect stored items from the weather, humidity and temperature variations, 
dirt and dust, or other contaminants.  Proper protection and care of all 
material both before and during installation is the Contractor's 
responsibility.  Replace any materials found to be damaged at the 
Contractor's expense.  During installation, cap piping and similar openings 
to keep out dirt and other foreign matter.

1.5   MAINTENANCE

1.5.1   General

Submit operation and maintenance data.
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PART 2   PRODUCTS

2.1   STANDARD COMMERCIAL PRODUCTS

a.  Provide materials and equipment which are standard products of a 
manufacturer regularly engaged in the manufacturing of such products, 
that are of a similar material, design and workmanship and that have 
been in satisfactory commercial or industrial use for 2 years prior to 
bid opening.

b.  The 2 year use shall include applications of equipment and 
materials under similar circumstances and of similar size.  The 2 years 
experience shall be satisfactorily completed by a product which has 
been sold or is offered for sale on the commercial market through 
advertisements, manufacturer's catalogs, or brochures.  Products having 
less than a 2 year field service record will be acceptable if a 
certified record of satisfactory field operation, for not less than 
6000 hours exclusive of the manufacturer's factory tests, can be shown.

c.  Products shall be supported by a Service Organization  System 
components shall be environmentally suitable for the indicated 
locations.  Submit a certified list of qualified permanent service 
organizations for support of the equipment which includes their 
addresses and qualifications.  The service organizations shall be 
reasonably convenient to the equipment installation and be able to 
render satisfactory service to the equipment on a regular and emergency 
basis during the warranty period of the contract.

d.  Exposed equipment moving parts, parts that produce high operating 
temperature, parts which may be electrically energized, and parts that 
may be a hazard to operating personnel shall be insulated, fully 
enclosed, guarded, or fitted with other types of safety devices.  
Install safety devices so that proper operation of equipment is not 
impaired.

e.  Manufacturer's standard catalog data, prior to the purchase or 
installation of a particular component, highlighted to show material, 
size, options, performance charts and curves, etc. in adequate detail 
to demonstrate compliance with contract requirements.  Include in the 
data manufacturer's recommended installation instructions and 
procedures.  Provide data for the following components as a minimum:

a.  Piping and Fittings
b.  Valves
c.  Piping Accessories
d.  Pipe Hangers, Inserts, and Supports

2.2   ELECTRICAL WORK

Electrical equipment and wiring shall be in accordance with Section 26 20 00
 INTERIOR DISTRIBUTION SYSTEM.  Field wiring shall be in accordance with 
manufacturer's instructions. Manual or automatic control and protective or 
signal devices required for the operation specified and any control wiring 
required for controls and devices specified, but not shown, shall be 
provided.
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2.3   REFRIGERANT PIPING SYSTEM

Refrigerant piping, valves, fittings, and accessories shall be in 
accordance with ANSI/ASHRAE 15 & 34 and ASME B31.5, except as specified 
herein.  Refrigerant piping, valves, fittings, and accessories shall be 
compatible with the fluids used and capable of withstanding the pressures 
and temperatures of the service.  Refrigerant piping, valves, and 
accessories used for refrigerant service shall be cleaned, dehydrated, and 
sealed (capped or plugged) prior to shipment from the manufacturer's 
plant.  Submit drawings,prior to beginning construction, provided in 
adequate detail to demonstrate compliance with contract requirements.  
Drawings shall consist of:

a.  Piping layouts which identify all valves and fittings.

b.  Plans and elevations which identify clearances required for 
maintenance and operation.

2.4   PIPE, FITTINGS AND END CONNECTIONS (JOINTS)

2.4.1   Welded Fittings and Connections

Butt-welded fittings shall conform to ASME B16.9.  Socket-welded fittings 
shall conform to ASME B16.11.  Welded fittings shall be identified with the 
appropriate grade and marking symbol.  Welded valves and pipe connections 
(both butt-welds and socket-welds types) shall conform to ASME B31.9.

2.4.2   Copper Tubing

Copper tubing shall conform to ASTM B280 annealed or hard drawn as 
required.  Copper tubing shall be soft annealed where bending is required 
and hard drawn where no bending is required.  Soft annealed copper tubing 
shall not be used in sizes larger than 35 mm.  Joints shall be brazed 
except that joints on lines 22 mmand smaller may be flared.  Cast copper 
alloy fittings for flared copper tube shall conform to ASME B16.26 and 
ASTM B62.  Wrought copper and bronze solder-joint pressure fittings shall 
conform to ASME B16.22 and ASTM B75/B75M.  Joints and fittings for brazed 
joint shall be wrought-copper or forged-brass sweat fittings.  Cast 
sweat-type joints and fittings shall not be allowed for brazed joints.  
Brass or bronze adapters for brazed tubing may be used for connecting 
tubing to flanges and to threaded ends of valves and equipment.

2.4.3   Solder

Solder shall conform to ASTM B32, grade Sb5, tin-antimony alloy for service 
pressures up to 1034 kPa.  Solder flux shall be liquid or paste form, 
non-corrosive and conform to ASTM B813.

2.4.4   Brazing Filler Metal

Filler metal shall conform to AWS A5.8/A5.8M, Type BAg-5 with AWS Type 3 
flux, except Type BCuP-5 or BCuP-6 may be used for brazing copper-to-copper 
joints.

2.5   VALVES

Valves shall be designed, manufactured, and tested specifically for 
refrigerant service.  Valve bodies shall be of brass, bronze, steel, or 
ductile iron construction.  Valves 25 mm and smaller shall have brazed or 
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socket welded connections.  Valves larger than 25 mm shall have 
[tongue-and-groove flanged] [butt welded] end connections.  Threaded end 
connections shall not be used, except in pilot pressure or gauge lines 
where maintenance disassembly is required and welded flanges cannot be 
used.  Internal parts shall be removable for inspection or replacement 
without applying heat or breaking pipe connections.  Valve stems exposed to 
the atmosphere shall be stainless steel or corrosion resistant metal plated 
carbon steel.  Direction of flow shall be legibly and permanently indicated 
on the valve body.  Control valve inlets shall be fitted with integral or 
adapted strainer or filter where recommended or required by the 
manufacturer.  Purge, charge and receiver valves shall be of manufacturer's 
standard configuration.

2.5.1   Refrigerant Stop Valves

Valve shall be the globe or full-port ball type with a back-seating stem 
especially packed for refrigerant service.  Valve packing shall be 
replaceable under line pressure.  Valve shall be provided with a 
[handwheel] [or] [wrench] operator and a seal cap.  Valve shall be the 
straight or angle pattern design as indicated.

2.5.2   Check Valves

Valve shall be the swing or lift type as required to provide positive 
shutoff at the differential pressure indicated.  Valve shall be provide 
with resilient seat.

2.5.3   Liquid Solenoid Valves

Valves shall comply with ANSI/AHRI 760 and be suitable for continuous duty 
with applied voltages 15 percent under and 5 percent over nominal rated 
voltage at maximum and minimum encountered pressure and temperature service 
conditions.  Valves shall be direct-acting or pilot-operating type, 
packless, except that packed stem, seal capped, manual lifting provisions 
shall be furnished.  Solenoid coils shall be moisture-proof, UL approved, 
totally encapsulated or encapsulated and metal jacketed as required.  
Valves shall have safe working pressure of 2760 kPa and a maximum operating 
pressure differential of at least 1375 kPa at 85 percent rated voltage.  
Valves shall have an operating pressure differential suitable for the 
refrigerant used.

2.5.4   Expansion Valves

Valve shall conform to ANSI/AHRI 750 and ASHRAE 17.  Valve shall be the 
diaphragm and spring-loaded type with internal or external equalizers, and 
bulb and capillary tubing.  Valve shall be provided with an external 
superheat adjustment along with a seal cap.  Internal equalizers may be 
utilized where flowing refrigerant pressure drop between outlet of the 
valve and inlet to the evaporator coil is negligible and pressure drop 
across the evaporator is less than the pressure difference corresponding to 
1 degree C of saturated suction temperature at evaporator conditions.  Bulb 
charge shall be determined by the manufacturer for the application and such 
that liquid will remain in the bulb at all operating conditions.  Gas 
limited liquid charged valves and other valve devices for limiting 
evaporator pressure shall not be used without a distributor or discharge 
tube or effective means to prevent loss of control when bulb becomes warmer 
than valve body.  Pilot-operated valves shall have a characterized plug to 
provide required modulating control.  A de-energized solenoid valve may be 
used in the pilot line to close the main valve in lieu of a solenoid valve 
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in the main liquid line.  An isolatable pressure gauge shall be provided in 
the pilot line, at the main valve.  Automatic pressure reducing or constant 
pressure regulating expansion valves may be used only where indicted or for 
constant evaporator loads.

2.5.5   Safety Relief Valves

Valve shall be the two-way type, unless indicated otherwise.  Valve shall 
bear the ASME code symbol.  Valve capacity shall be certified by the 
National Board of Boiler and Pressure Vessel Inspectors.  Valve shall be of 
an automatically reseating design after activation.

2.5.6   Evaporator Pressure Regulators, Direct-Acting

Valve shall include a diaphragm/spring assembly, external pressure 
adjustment with seal cap, and pressure gauge port.  Valve shall maintain a 
constant inlet pressure by balancing inlet pressure on diaphragm against an 
adjustable spring load.  Pressure drop at system design load shall not 
exceed the pressure difference corresponding to a 1 degree C change in 
saturated refrigerant temperature at evaporator operating suction 
temperature.  Spring shall be selected for indicated maximum allowable 
suction pressure range.

2.5.7   Refrigerant Access Valves

Refrigerant access valves and hose connections shall be in accordance with 
AHRI 720.

2.6   PIPING ACCESSORIES

2.6.1   Vibration Dampeners

Dampeners shall be of the all-metallic bellows and woven-wire type.

2.6.2   Strainers

Strainers used in refrigerant service shall have brass or cast iron body, 
Y-or angle-pattern, cleanable, not less than 60-mesh noncorroding screen of 
an area to provide net free area not less than ten times the pipe diameter 
with pressure rating compatible with the refrigerant service.  Screens 
shall be stainless steel or monel and reinforced spring-loaded where 
necessary for bypass-proof construction.

2.6.3   Pressure and Vacuum Gauges

Gauges shall conform to ASME B40.100 and shall be provided with throttling 
type needle valve or a pulsation dampener and shut-off valve.  Gauge shall 
be a minimum of 85 mm in diameter with a range from 0 kPa to approximately 
1.5 times the maximum system working pressure.  Each gauge range shall be 
selected so that at normal operating pressure, the needle is within the 
middle-third of the range.

2.6.4   Pipe Hangers, Inserts, and Supports

Pipe hangers, inserts, guides, and supports shall conform to MSS SP-58 and 
MSS SP-69.
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2.6.5   Escutcheons

Escutcheons shall be chromium-plated iron or chromium-plated brass, either 
one piece or split pattern, held in place by internal spring tension or set 
screws.

2.7   FABRICATION

2.7.1   Factory Coating

Unless otherwise specified, equipment and component items, when fabricated 
from ferrous metal, shall be factory finished with the manufacturer's 
standard finish, except that items located outside of buildings shall have 
weather resistant finishes that will withstand 125hours exposure to the 
salt spray test specified in ASTM B117 using a 5 percent sodium chloride 
solution.  Immediately after completion of the test, the specimen shall 
show no signs of blistering, wrinkling, cracking, or loss of adhesion and 
no sign of rust creepage beyond 3 mm on either side of the scratch mark.  
Cut edges of galvanized surfaces where hot-dip galvanized sheet steel is 
used shall be coated with a zinc-rich coating conforming to ASTM D520, Type 
I.

2.7.2   Factory Applied Insulation

Refrigerant suction lines between the cooler and each compressor and cold 
gas inlet connections to gas cooled motors shall be insulated with not less 
than 19 mm thick unicellular plastic foam.  Factory insulated items 
installed outdoors are not required to be fire-rated.

PART 3   EXECUTION

3.1   EXAMINATION

After becoming familiar with all details of the work, perform a 
verification of dimensions in the field.  Submit a letter, prior to 
beginning construction, including the date the site was visited, 
conformation of existing conditions, and any discrepancies found before 
performing any work.

3.2   INSTALLATION

Pipe and fitting installation shall conform to the requirements of 
ASME B31.1.  Pipe shall be cut accurately to measurements established at 
the jobsite, and worked into place without springing or forcing, completely 
clearing all windows, doors, and other openings.  Cutting or other 
weakening of the building structure to facilitate piping installation will 
not be permitted without written approval.  Pipe or tubing shall be cut 
square, shall have burrs removed by reaming, and shall permit free 
expansion and contraction without causing damage to the building structure, 
pipe, joints, or hangers.

3.2.1   Directional Changes

Changes in direction shall be made with fittings, except that bending of 
pipe 100 mm and smaller will be permitted, provided a pipe bender is used 
and wide weep bends are formed.  Mitering or notching pipe or other similar 
construction to form elbows or tees will not be permitted.  The centerline 
radius of bends shall not be less than 6 diameters of the pipe.  Bent pipe 
showing kinks, wrinkles, flattening, or other malformations will not be 
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accepted.

3.2.2   Functional Requirements

Piping shall be installed 4 mm/m of pipe in the direction of flow to ensure 
adequate oil drainage.  Open ends of refrigerant lines or equipment shall 
be properly capped or plugged during installation to keep moisture, dirt, 
or other foreign material out of the system.  Piping shall remain capped 
until installation.  Equipment piping shall be in accordance with the 
equipment manufacturer's recommendations and the contract drawings.  
Equipment and piping arrangements shall fit into space allotted and allow 
adequate acceptable clearances for installation, replacement, entry, 
servicing, and maintenance.

3.2.3   Fittings and End Connections

3.2.3.1   Brazed Connections

Brazing shall be performed in accordance with AWS BRH, except as modified 
herein.  During brazing, the pipe and fittings shall be filled with a 
pressure regulated inert gas, such as nitrogen, to prevent the formation of 
scale.  Before brazing copper joints, both the outside of the tube and the 
inside of the fitting shall be cleaned with a wire fitting brush until the 
entire joint surface is bright and clean.  Brazing flux shall not be used.  
Surplus brazing material shall be removed at all joints.  Steel tubing 
joints shall be made in accordance with the manufacturer's 
recommendations.  Joints in steel tubing shall be painted with the same 
material as the baked-on coating within 8 hours after joints are made.  
Tubing shall be protected against oxidation during brazing by continuous 
purging of the inside of the piping using nitrogen.  Piping shall be 
supported prior to brazing and not be sprung or forced.

3.2.3.2   Welded Connections

Welded joints in steel refrigerant piping shall be fusion-welded.  Branch 
connections shall be made with welding tees or forged welding branch 
outlets.  Pipe shall be thoroughly cleaned of all scale and foreign matter 
before the piping is assembled.  During welding the pipe and fittings shall 
be filled with an inert gas, such as nitrogen, to prevent the formation of 
scale.  Beveling, alignment, heat treatment, and inspection of weld shall 
conform to ASME B31.1.  Weld defects shall be removed and rewelded at no 
additional cost to the Government.  Electrodes shall be stored and dried in 
accordance with AWS D1.1/D1.1M or as recommended by the manufacturer.  
Electrodes that have been wetted or that have lost any of their coating 
shall not be used.

3.2.3.3   Flared Connections

When flared connections are used, a suitable lubricant shall be used 
between the back of the flare and the nut in order to avoid tearing the 
flare while tightening the nut.

3.2.4   Valves

3.2.4.1   General

Refrigerant stop valves shall be installed on each side of each piece of 
equipment such as compressors condensers, evaporators, receivers, and other 
similar items in multiple-unit installation, to provide partial system 
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isolation as required for maintenance or repair.  Stop valves shall be 
installed with stems horizontal unless otherwise indicated.  Ball valves 
shall be installed with stems positioned to facilitate operation and 
maintenance.  Isolating valves for pressure gauges and switches shall be 
external to thermal insulation.  Safety switches shall not be fitted with 
isolation valves.  Filter dryers having access ports may be considered a 
point of isolation.  Purge valves shall be provided at all points of 
systems where accumulated noncondensable gases would prevent proper system 
operation.  Valves shall be furnished to match line size, unless otherwise 
indicated or approved.

3.2.4.2   Expansion Valves

Expansion valves shall be installed with the thermostatic expansion valve 
bulb located on top of the suction line when the suction line is less than 
54 mm in diameter and at the 4 o'clock or 8 o'clock position on lines 
larger than 54 mm.  The bulb shall be securely fastened with two clamps.  
The bulb shall be insulated.  The bulb shall installed in a horizontal 
portion of the suction line, if possible, with the pigtail on the bottom.  
If the bulb must be installed in a vertical line, the bulb tubing shall be 
facing up.

3.2.4.3   Valve Identification

Each system valve, including those which are part of a factory assembly, 
shall be tagged.  Tags shall be in alphanumeric sequence, progressing in 
direction of fluid flow.  Tags shall be embossed, engraved, or stamped 
plastic or nonferrous metal of various shapes, sized approximately 34 mm 
diameter, or equivalent dimension, substantially attached to a component or 
immediately adjacent thereto.  Tags shall be attached with nonferrous, 
heavy duty, bead or link chain, 14 gauge annealed wire, nylon cable bands 
or as approved.  Tag numbers shall be referenced in Operation and 
Maintenance Manuals and system diagrams.

3.2.5   Vibration Dampers

Vibration damper shall be provided in the suction and discharge lines on 
spring mounted compressors.  Vibration dampers shall be installed parallel 
with the shaft of the compressor and shall be anchored firmly at the 
upstream end on the suction line and the downstream end in the discharge 
line.

3.2.6   Strainers

Strainers shall be provided immediately ahead of solenoid valves and 
expansion devices.  Strainers may be an integral part of an expansion valve.

3.2.7   Filter Dryer

A liquid line filter dryer shall be provided on each refrigerant circuit 
located such that all liquid refrigerant passes through a filter dryer.  
Dryers shall be sized in accordance with the manufacturer's recommendations 
for the system in which it is installed.  Dryers shall be installed such 
that it can be isolated from the system, the isolated portion of the system 
evacuated, and the filter dryer replaced.  Dryers shall be installed in the 
horizontal position except replaceable core filter dryers may be installed 
in the vertical position with the access flange on the bottom.
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3.2.8   Sight Glass

A moisture indicating sight glass shall be installed in all refrigerant 
circuits down stream of all filter dryers and where indicated.  Site 
glasses shall be full line size.

3.2.9   Discharge Line Oil Separator

Discharge line oil separator shall be provided in the discharge line from 
each compressor.  Oil return line shall be connected to the compressor as 
recommended by the compressor manufacturer.

3.2.10   Accumulator

Accumulators shall be provided in the suction line to each compressor.

3.2.11   Flexible Pipe Connectors

Connectors shall be installed perpendicular to line of motion being 
isolated.  Piping for equipment with bidirectional motion shall be fitted 
with two flexible connectors, in perpendicular planes.  Reinforced 
elastomer flexible connectors shall be installed in accordance with 
manufacturer's instructions.  Piping guides and restraints related to 
flexible connectors shall be provided as required.

3.2.12   Temperature Gauges

Temperature gauges shall be located specifically on, but not limited to the 
following:  [the sensing element of each automatic temperature control 
device where a thermometer is not an integral part thereof] [the liquid 
line leaving a receiver] [and] [the suction line at each evaporator or 
liquid cooler].  Thermal wells for insertion thermometers and thermostats 
shall extend beyond thermal insulation surface not less than 25 mm.

3.2.13   Pipe Hangers, Inserts, and Supports

Pipe hangers, inserts, and supports shall conform to MSS SP-58 and MSS SP-69, 
except as modified herein.  Pipe hanger types 5, 12, and 26 shall not be 
used.  Hangers used to support piping 50 mm and larger shall be fabricated 
to permit adequate adjustment after erection while still supporting the 
load.  Piping subjected to vertical movement, when operating temperatures 
exceed ambient temperatures, shall be supported by variable spring hangers 
and supports or by constant support hangers.

3.2.13.1   Hangers

Type 3 shall not be used on insulated piping.  Type 24 may be used only on 
trapeze hanger systems or on fabricated frames.

3.2.13.2   Inserts

Type 18 inserts shall be secured to concrete forms before concrete is 
placed.  Continuous inserts which allow more adjustments may be used if 
they otherwise meet the requirements for Type 18 inserts.

3.2.13.3   C-Clamps

Type 19 and 23 C-clamps shall be torqued in accordance with MSS SP-69 and 
have both locknuts and retaining devices, furnished by the manufacturer.  
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Field-fabricated C-clamp bodies or retaining devices are not acceptable.

3.2.13.4   Angle Attachments

Type 20 attachments used on angles and channels shall be furnished with an 
added malleable-iron heel plate or adapter.

3.2.13.5   Saddles and Shields

Where Type 39 saddle or Type 40 shield are permitted for a particular pipe 
attachment application, the Type 39 saddle, connected to the pipe, shall be 
used on all pipe 100 mm and larger when the temperature of the medium is 16 
degrees C or higher.  Type 40 shields shall be used on all piping less than 
100 mm and all piping 100 mm and larger carrying medium less than 16 
degrees C.  A high density insulation insert of cellular glass shall be 
used under the Type 40 shield for piping 50 mm and larger.

3.2.13.6   Horizontal Pipe Supports

Horizontal pipe supports shall be spaced as specified in MSS SP-69 and a 
support shall be installed not over 300 mm from the pipe fitting joint at 
each change in direction of the piping.  Pipe supports shall be spaced not 
over 1.5 m apart at valves.  [Pipe hanger loads suspended from steel joist 
with hanger loads between panel points in excess of 23 kg shall have the 
excess hanger loads suspended from panel points.]

3.2.13.7   Vertical Pipe Supports

Vertical pipe shall be supported at each floor, except at slab-on-grade, 
and at intervals of not more than 4.5 m not more than 2.4 m from end of 
risers, and at vent terminations.

3.2.13.8   Pipe Guides

Type 35 guides using, steel, reinforced polytetrafluoroethylene (PTFE) or 
graphite slides shall be provided where required to allow longitudinal pipe 
movement.  Lateral restraints shall be provided as required.  Slide 
materials shall be suitable for the system operating temperatures, 
atmospheric conditions, and bearing loads encountered.

3.2.13.9   Steel Slides

Where steel slides do not require provisions for restraint of lateral 
movement, an alternate guide method may be used.  On piping 100 mm and 
larger, a Type 39 saddle shall be used.  On piping under 100 mm, a Type 40 
protection shield may be attached to the pipe or insulation and freely rest 
on a steel slide plate.

3.2.13.10   High Temperature Guides with Cradles

Where there are high system temperatures and welding to piping is not 
desirable, then the Type 35 guide shall include a pipe cradle, welded to 
the guide structure and strapped securely to the pipe.  The pipe shall be 
separated from the slide material by at least 100 mm, or by an amount 
adequate for the insulation, whichever is greater.

3.2.13.11   Multiple Pipe Runs

In the support of multiple pipe runs on a common base member, a clip or 
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clamp shall be used where each pipe crosses the base support member.  
Spacing of the base support members shall not exceed the hanger and support 
spacing required for an individual pipe in the multiple pipe run.

3.2.13.12   Structural Attachments

Attachment to building structure concrete and masonry shall be by cast-in 
concrete inserts, built-in anchors, or masonry anchor devices.  Inserts and 
anchors shall be applied with a safety factor not less than 5.  Supports 
shall not be attached to metal decking.  Masonry anchors for overhead 
applications shall be constructed of ferrous materials only.  Structural 
steel brackets required to support piping, headers, and equipment, but not 
shown, shall be provided under this section.

3.2.14   Pipe Alignment Guides

Pipe alignment guides shall be provided where indicated for expansion 
loops, offsets, and bends and as recommended by the manufacturer for 
expansion joints, not to exceed 1.5 m on each side of each expansion joint, 
and in lines 100 mm or smaller not more than 600 mm on each side of the 
joint.

3.2.15   Pipe Anchors

Anchors shall be provided wherever necessary or indicated to localize 
expansion or to prevent undue strain on piping.  Anchors shall consist of 
heavy steel collars with lugs and bolts for clamping and attaching anchor 
braces, unless otherwise indicated.  Anchor braces shall be installed in 
the most effective manner to secure the desired results using turnbuckles 
where required.  Supports, anchors, or stays shall not be attached where 
they will injure the structure or adjacent construction during installation 
or by the weight of expansion of the pipeline.  Where pipe and conduit 
penetrations of vapor barrier sealed surfaces occur, these items shall be 
anchored immediately adjacent to each penetrated surface, to provide 
essentially zero movement within penetration seal.  Detailed drawings of 
pipe anchors shall be submitted for approval before installation.

3.2.16   Building Surface Penetrations

Sleeves shall not be installed in structural members except where indicated 
or approved.  Sleeves in nonload bearing surfaces shall be galvanized sheet 
metal, conforming to ASTM A653/A653M, Coating Class G-90,  1.0 mm (20 gauge).  
Sleeves in load bearing surfaces shall be uncoated carbon steel pipe, 
conforming to ASTM A53/A53M, [Schedule 30] [Schedule 20] [Standard 
weight].  Sealants shall be applied to moisture and oil-free surfaces and 
elastomers to not less than 13 mm depth.  Sleeves shall not be installed in 
structural members.

3.2.16.1   Refrigerated Space

Refrigerated space building surface penetrations shall be fitted with 
sleeves fabricated from hand-lay-up or helically wound, fibrous glass 
reinforced polyester or epoxy resin with a minimum thickness equal to 
equivalent size Schedule 40 steel pipe.  Sleeves shall be constructed with 
integral collar or cold side shall be fitted with a bonded slip-on flange 
or extended collar.  In the case of masonry penetrations where sleeve is 
not cast-in, voids shall be filled with latex mixed mortar cast to shape of 
sleeve and flange/external collar type sleeve shall be assembled with butyl 
elastomer vapor barrier sealant through penetration to cold side surface 
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vapor barrier overlap and fastened to surface with masonry anchors. 
Integral cast-in collar type sleeve shall be flashed [as indicated.] [with 
not less than 100 mm of cold side vapor barrier overlap of sleeve 
surface.]  Normally noninsulated penetrating round surfaces shall be sealed 
to sleeve bore with mechanically expandable seals in vapor tight manner and 
remaining warm and cold side sleeve depth shall be insulated with not less 
than [100] [_____] mm of foamed-in-place rigid polyurethane or 
foamed-in-place silicone elastomer.  Vapor barrier sealant shall be applied 
to finish warm side insulation surface.  Warm side of penetrating surface 
shall be insulated beyond vapor barrier sealed sleeve insulation for a 
distance which prevents condensation.  Wires in refrigerated space surface 
penetrating conduit shall be sealed with vapor barrier plugs or compound to 
prevent moisture migration through conduit and condensation therein.

3.2.16.2   General Service Areas

Each sleeve shall extend through its respective wall, floor, or roof, and 
shall be cut flush with each surface.  Pipes passing through concrete or 
masonry wall or concrete floors or roofs shall be provided with pipe 
sleeves fitted into place at the time of construction.  Sleeves shall be of 
such size as to provide a minimum of 6 mm all-around clearance between bare 
pipe and sleeves or between jacketed-insulation and sleeves.  Except in 
pipe chases or interior walls, the annular space between pipe and sleeve or 
between jacket over-insulation and sleeve shall be sealed.

3.2.16.3   Fire-Rated Penetrations

Penetration of fire-rated walls, partitions, and floors shall be sealed as 
specified in Section 07 84 00 FIRESTOPPING.

3.2.16.4   Escutcheons

Finished surfaces where exposed piping, bare or insulated, pass through 
floors, walls, or ceilings, except in boiler, utility, or equipment rooms, 
shall be provided with escutcheons.  Where sleeves project slightly from 
floors, special deep-type escutcheons shall be used.  Escutcheon shall be 
secured to pipe or pipe covering.

3.2.17   Access Panels

Access panels shall be provided for all concealed valves, vents, controls, 
and items requiring inspection or maintenance.  Access panels shall be of 
sufficient size and located so that the concealed items may be serviced and 
maintained or completely removed and replaced.

3.2.18   Field Applied Insulation

Field installed insulation shall be as specified in Section 23 07 00 
THERMAL INSULATION FOR MECHANICAL SYSTEMS, except as defined differently 
herein.

3.3   CLEANING AND ADJUSTING

Clean uncontaminated system(s) by evacuation and purging procedures 
currently recommended by refrigerant and refrigerant equipment 
manufacturers, and as specified herein, to remove small amounts of air and 
moisture.  Systems containing moderate amounts of air, moisture, 
contaminated refrigerant, or any foreign matter shall be considered 
contaminated systems.  Restoring contaminated systems to clean condition 
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including disassembly, component replacement, evacuation, flushing, 
purging, and re-charging, shall be performed using currently approved 
refrigerant and refrigeration manufacturer's procedures.  Restoring 
contaminated systems shall be at no additional cost to the Government as 
determined by the Contracting Officer.  Water shall not be used in any 
procedure or test.

3.4   TRAINING COURSE

a.   Conduct a training course for members of the operating staff as 
designated by the Contracting Officer.  The training period shall 
consist of a total 4 hours of normal working time and start after the 
system is functionally completed but prior to final acceptance tests.

b.  The field posted instructions shall cover all of the items 
contained in the approved operation and maintenance manuals as well as 
demonstrations of routine maintenance operations.

c.  Submit complete copies of an operation manual listing step-by-step 
procedures required for system startup, operation, abnormal shutdown, 
emergency shutdown, and normal shutdown prior to the first training 
course.  The booklets shall include the manufacturer's name, model 
number, and parts list.  The manuals shall include the manufacturer's 
name, model number, service manual, and a brief description of all 
equipment and their basic operating features.

d.  Submit complete copies of maintenance manual listing routine 
maintenance procedures, possible breakdowns and repairs, and a trouble 
shooting guide.  The manuals shall include piping layouts and 
simplified wiring and control diagrams of the system as installed.

3.5   REFRIGERANT PIPING TESTS

After all components of the refrigerant system have been installed and 
connected, subject the entire refrigeration system to pneumatic, 
evacuation, and startup tests as described herein.  Submit a schedule, at  
prior to the start of related testing, for each test.  Identify the 
proposed date, time, and location for each test.  Conduct tests in the 
presence of the Contracting Officer Representative. Provide all material, 
equipment, instruments, and personnel required for the test.  Provide the 
services of a qualified technician, as required, to perform all tests and 
procedures indicated herein. Submit copies of the tests report documenting 
all phases of the tests performed.  The report shall include initial test 
summaries, all repairs/adjustments made, and the final test results.

3.5.1   Preliminary Procedures

Prior to pneumatic testing, equipment which has been factory tested and 
refrigerant charged as well as equipment which could be damaged or cause 
personnel injury by imposed test pressure, positive or negative, shall be 
isolated from the test pressure or removed from the system.  Safety relief 
valves and rupture discs, where not part of factory sealed systems, shall 
be removed and openings capped or plugged.

3.5.2   Pneumatic Test

Pressure control and excess pressure protection shall be provided at the 
source of test pressure.  Valves shall be wide open, except those leading 
to the atmosphere.  Test gas shall be dry nitrogen, with minus 55 degrees C 
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dewpoint and less than 5 ppm oil.  Test pressure shall be applied in two 
stages before any refrigerant pipe is insulated or covered.  First stage 
test shall be at 69 kPa with every joint being tested with a thick soap or 
color indicating solution.  Second stage tests shall raise the system to 
the minimum refrigerant leakage test pressure specified in 
ANSI/ASHRAE 15 & 34 with a maximum test pressure 25 percent greater.  
Pressure above 690 KPa shall be raised in 10 percent increments with a 
pressure acclimatizing period between increments.  The initial test 
pressure shall be recorded along with the ambient temperature to which the 
system is exposed.  Final test pressures of the second stage shall be 
maintained on the system for a minimum of 24 hours.  At the end of the 24 
hour period, the system pressure will be recorded along with the ambient 
temperature to which the system is exposed.  A correction factor of 2 kPa 
will be allowed for each degree C change between test space initial and 
final ambient temperature, plus for increase and minus for a decrease.  If 
the corrected system pressure is not exactly equal to the initial system 
test pressure, then the system shall be investigated for leaking joints.  
To repair leaks, the joint shall be taken apart, thoroughly cleaned, and 
reconstructed as a new joint.  Joints repaired by caulking, remelting, or 
back-welding/brazing shall not be acceptable.  Following repair, the entire 
system shall be retested using the pneumatic tests described above.  The 
entire system shall be reassembled once the pneumatic tests are 
satisfactorily completed.

3.5.3   Evacuation Test

Following satisfactory completion of the pneumatic tests, the pressure 
shall be relieved and the entire system shall be evacuated to an absolute 
pressure of 300 micrometers.  During evacuation of the system, the ambient 
temperature shall be higher than 2 degrees C.  No more than one system 
shall be evacuated at one time by one vacuum pump.  Once the desired vacuum 
has been reached, the vacuum line shall be closed and the system shall 
stand for 1 hour.  If the pressure rises over 500 micrometers after the 1 
hour period, then the system shall be evacuated again down to 300 
micrometers and let set for another 1 hour period.  The system shall not be 
charged until a vacuum of at least 500 micrometers is maintained for a 
period of 1 hour without the assistance of a vacuum line.  If during the 
testing the pressure continues to rise, check the system for leaks, repair 
as required, and repeat the evacuation procedure.  During evacuation, 
pressures shall be recorded by a thermocouple-type, electronic-type, or a 
calibrated-micrometer type gauge.

3.5.4   System Charging and Startup Test

Following satisfactory completion of the evacuation tests, the system shall 
be charged with the required amount of refrigerant by raising pressure to 
normal operating pressure and in accordance with manufacturer's 
procedures.  Following charging, the system shall operate with high-side 
and low-side pressures and corresponding refrigerant temperatures, at 
design or improved values.  The entire system shall be tested for leaks.  
Fluorocarbon systems shall be tested with halide torch or electronic leak 
detectors.

3.5.5   Refrigerant Leakage

If a refrigerant leak is discovered after the system has been charged, the 
leaking portion of the system shall immediately be isolated from the 
remainder of the system and the refrigerant pumped into the system receiver 
or other suitable container.  Under no circumstances shall the refrigerant 
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be discharged into the atmosphere.

3.5.6   Contractor's Responsibility

At all times during the installation and testing of the refrigeration 
system, take steps to prevent the release of refrigerants into the 
atmosphere.  The steps shall include, but not be limited to, procedures 
which will minimize the release of refrigerants to the atmosphere and the 
use of refrigerant recovery devices to remove refrigerant from the system 
and store the refrigerant for reuse or reclaim.  At no time shall more than 
85 g of refrigerant be released to the atmosphere in any one occurrence.  
Any system leaks within the first year shall be repaired in accordance with 
the requirements herein at no cost to the Government including material, 
labor, and refrigerant if the leak is the result of defective equipment, 
material, or installation.

        -- End of Section --
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SECTION 23 82 02.00 10

UNITARY COOLING EQUIPMENT
04/08

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AIR-CONDITIONING, HEATING AND REFRIGERATION INSTITUTE (AHRI)

AHRI 490 I-P (2011) Performance Rating of Remote 
Mechanical-Draft Evaporatively-Cooled 
Refrigerant Condensers

AHRI 540 (2004) Performance Rating Of Positive 
Displacement Refrigerant Compressors And 
Compressor Units

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING 
ENGINEERS (ASHRAE)

ANSI/ASHRAE 15 & 34 (2010; Addenda A, B, C, D, E, F, G, H, I, 
J, K, L, N and O; Errata 2011; INT 1 2012; 
Errata 2012; Addenda AD, SD, AE and AF 
2013) ANSI/ASHRAE Standard 15-Safety 
Standard for Refrigeration Systems and 
ANSI/ASHRAE Standard 34-Designation and 
Safety Classification of Refrigerants

ASHRAE 64 (2011) Methods of Testing Remote 
Mechanical-Draft Evaporative Refrigerant 
Condensers

AMERICAN WELDING SOCIETY (AWS)

AWS Z49.1 (2012) Safety in Welding and Cutting and 
Allied Processes

ASME INTERNATIONAL (ASME)

ASME BPVC SEC IX (2010) BPVC Section IX-Welding and Brazing 
Qualifications

ASME BPVC SEC VIII D1 (2010) BPVC Section VIII-Rules for 
Construction of Pressure Vessels Division 1

ASTM INTERNATIONAL (ASTM)

ASTM A123/A123M (2012) Standard Specification for Zinc 
(Hot-Dip Galvanized) Coatings on Iron and 
Steel Products
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ASTM A153/A153M (2009) Standard Specification for Zinc 
Coating (Hot-Dip) on Iron and Steel 
Hardware

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA MG 1 (2011; Errata 2012) Motors and Generators

NEMA MG 2 (2001; Rev 1 2007) Safety Standard for 
Construction and Guide for Selection, 
Installation and Use of Electric Motors 
and Generators

1.2   SYSTEM DESCRIPTION

Provide a 18,000 BTU Mini Split type System that can service via 1 outdoor 
unit 2 Indoor Evaporaator units each rated at 9,000 BTU Provide electrical 
equipment, motors, motor efficiencies, and wiring which are in accordance 
with Section 26 20 00 INTERIOR DISTRIBUTION SYSTEM.  Electrical motor 
driven equipment specified shall be provided complete with motors, motor 
starters, and controls.  Electrical characteristics shall be as shown, and 
unless otherwise indicated, all motors of 746 W and above with open, 
dripproof, totally enclosed, or explosion proof fan cooled enclosures, 
shall be the premium efficiency type in accordance with NEMA MG 1.  Field 
wiring shall be in accordance with manufacturer's instructions.  Each motor 
shall conform to NEMA MG 1 and NEMA MG 2 and be of sufficient size to drive 
the equipment at the specified capacity without exceeding the nameplate 
rating of the motor.  Motors shall be continuous duty with the enclosure 
specified.  Motor starters shall be provided complete with thermal overload 
protection and other appurtenances necessary for the motor control 
indicated.  Motors shall be furnished with a magnetic across-the-line or 
reduced voltage type starter as required by the manufacturer.  Motor duty 
requirements shall allow for maximum frequency start-stop operation and 
minimum encountered interval between start and stop.  Motors shall be sized 
for the applicable loads.  Motor torque shall be capable of accelerating 
the connected load within 20 seconds with 80 percent of the rated voltage 
maintained at motor terminals during one starting period.  Motor bearings 
shall be fitted with grease supply fittings and grease relief to outside of 
enclosure.  Manual or automatic control and protective or signal devices 
required for the operation specified and any control wiring required for 
controls and devices specified, but not shown, shall be provided.

1.3   SUBMITTALS

Submit the following in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

Drawings

SD-03 Product Data

Materials and Equipment
Spare Parts
Verification of Dimensions

SD-07 Certificates
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Materials and Equipment

SD-10 Operation and Maintenance Data

Operation and Maintenance Manuals

1.4   QUALITY ASSURANCE

Submit drawings provided in adequate detail to demonstrate compliance with 
contract requirements.  Carefully investigate the plumbing, fire 
protection, electrical, structural and finish conditions that would affect 
the work to be performed and arrange such work accordingly, furnishing 
required offsets, fittings, and accessories to meet such conditions.  
Submit drawings consisting of:

a.  Equipment layouts which identify assembly and installation details.

b.  Plans and elevations which identify clearances required for 
maintenance and operation.

c.  Wiring diagrams which identify each component individually and 
interconnected or interlocked relationships between components.

d.  Foundation drawings, bolt-setting information, and foundation bolts 
prior to concrete foundation construction for equipment indicated or 
required to have concrete foundations.

e.  Details, of piping and equipment to be supported, which include 
loadings and type of frames, brackets, stanchions, or other supports.

f.  Automatic temperature control diagrams and control sequences.

g.  Installation details which includes the amount of factory set 
superheat and corresponding refrigerant pressure/temperature.

1.5   DELIVERY, STORAGE, AND HANDLING

Stored items shall be protected from the weather, humidity and temperature 
variations, dirt and dust, or other contaminants.  Proper protection and 
care of all material both before and during installation shall be the 
Contractor's responsibility.  Replace any materials found to be damaged at 
the Contractor's expense.  During installation, piping and similar openings 
shall be capped to keep out dirt and other foreign matter.

1.6   EXTRA MATERIALS

Submit spare parts data for each different item of equipment specified.  
Include in the data a complete list of parts and supplies, with current 
unit prices and source of supply, a recommended spare parts list for 1 year 
of operation, and a list of the parts recommended by the manufacturer to be 
replaced on a routine basis.

PART 2   PRODUCTS

2.1   MATERIALS AND EQUIPMENT

2.1.1   Standard Products

Provide Materials and equipment that are standard products of a 
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manufacturer regularly engaged in the manufacturing of such products, which 
are of a similar material, design and workmanship.  Submit manufacturer's 
standard catalog data, at least 10 dyas prior to the purchase or 
installation of a particular component, highlighted to show material, size, 
options, performance charts and curves, etc. in adequate detail to 
demonstrate compliance with contract requirements.

a.  Data shall include manufacturer's recommended installation 
instructions and procedures.  If vibration isolation is specified for a 
unit, vibration isolator literature shall be included containing 
catalog cuts and certification that the isolation characteristics of 
the isolators provided meet the manufacturer's recommendations.  Data 
shall be submitted for each specified component.

b.  The standard products shall have been in satisfactory commercial or 
industrial use for 2 years prior to bid opening.  The 2 year use shall 
include applications of equipment and materials under similar 
circumstances and of similar size.  The 2 years experience shall be 
satisfactorily completed by a product which has been sold or is offered 
for sale on the commercial market through advertisements, 
manufacturer's catalogs, or brochures.  Products having less than a 2 
year field service record will be acceptable if a certified record of 
satisfactory field operation, for not less than 6000 hours exclusive of 
the manufacturer's factory tests, can be shown.

c.  Where the system, components, or equipment are specified to comply 
with requirements of AHRI, ASHRAE, ASME, or UL, proof of such 
compliance shall be provided.  The label or listing of the specified 
agency shall be acceptable evidence.  In lieu of the label or listing, 
a written certificate from an approved, nationally recognized testing 
organization equipped to perform such services, stating that the items 
have been tested and conform to the requirements and testing methods of 
the specified agency may be submitted.

d.  When performance requirements of this project's drawings and 
specifications vary from standard AHRI rating conditions, computer 
printouts, catalog, or other application data certified by AHRI or a 
nationally recognized laboratory as described above shall be included.  
If AHRI does not have a current certification program that encompasses 
such application data, the manufacturer may self certify that his 
application data complies with project performance requirements in 
accordance with the specified test standards.

2.1.1.1   Acceptable Material

Provide the folowing or equivalent equipment:
BRAND:LG
18,000 BTU Dual Zone Wall Mounted Heat Pump Mini Split System 
Model: L2H18W09090000-A

2.1.2   Nameplates

Major equipment including compressors, condensers, receivers, heat 
exchanges, fans, and motors shall have the manufacturer's name, address, 
type or style, model or serial number, and catalog number on a plate 
secured to the item of equipment.  Plates shall be durable and legible 
throughout equipment life.  Plates shall be fixed in prominent locations 
with nonferrous screws or bolts.
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2.1.3   Safety Devices

Exposed moving parts, parts that produce high operating temperature, parts 
which may be electrically energized, and parts that may be a hazard to 
operating personnel shall be insulated, fully enclosed, guarded, or fitted 
with other types of safety devices.  Safety devices shall be installed so 
that proper operation of equipment is not impaired.  Welding and cutting 
safety requirements shall be in accordance with AWS Z49.1.

UNITARY EQUIPMENT, SPLIT SYSTEM

Unit shall be an evaporatively-cooled, split system which employs a remote 
condensing unit, separate indoor units, and interconnecting refrigerant 
piping.  Unit shall be the air-conditioning.  Unit shall be provided with 
necessary fans, air filters,liquid receiver, internal dampers, mixing 
boxes, supplemental heat, and cabinet construction. Evaporator or supply 
fans shall be double-width, double inlet, forward curved, backward 
inclined, or airfoil blade, centrifugal scroll type.  Condenser or outdoor 
fans shall be the manufacturer's standard for the unit specified and may be 
either propeller or centrifugal scroll type.  Fan and condenser motors 
shall have totally enclosed enclosures.

2.2   Air-to-Refrigerant Coil

Coils shall have copper or aluminum tubes of 10 mm minimum diameter with 
copper or aluminum fins that are mechanically bonded or soldered to the 
tubes.[  Coil shall be protected in accordance with paragraph COIL 
CORROSION PROTECTION.]  Casing shall be galvanized steel or aluminum.  
Contact of dissimilar metals shall be avoided.  Coils shall be tested in 
accordance with ANSI/ASHRAE 15 & 34 at the factory and be suitable for the 
working pressure of the installed system.  Each coil shall be dehydrated 
and sealed after testing and prior to evaluation and charging.  Each unit 
shall be provided with a factory operating charge of refrigerant and oil or 
a holding charge.  Unit shipped with a holding charge shall be field 
charged.  Separate expansion devices shall be provided for each compressor 
circuit.

2.3   Compressor

Compressor shall be direct drive, semi-hermetic or hermetic reciprocating, 
or scroll type capable of operating at partial load conditions.  Compressor 
shall be capable of continuous operation down to the lowest step of 
unloading as specified. Each compressor shall be provided with vibration 
isolators, crankcase heater, thermal overloads,lubrication pump, high and 
low pressure safety cutoffs and protection against short cycling.

2.4   REMOTE CONDENSER OR CONDENSING UNIT

2.4.1   Evaporative Condenser

Each unit shall be the counter-flow blow-through design, with single-side 
air entry.  The unit shall have fan assemblies built into the unit base, 
with all moving parts factory mounted and aligned.  Primary construction of 
the pan section, the cabinet, etc. shall be not lighter than 1.6 mm steel, 
protected against corrosion by a zinc coating.  The zinc coating shall 
conform to ASTM A153/A153M and ASTM A123/A123M, as applicable and have an 
extra heavy coating of not less than 0.76 kg/square meter of surface.  Cut 
edges shall be given a protective coating of zinc-rich compound.  After 
assembly, the manufacturer's standard zinc chromatized aluminum or epoxy 

SECTION 23 82 02.00 10  Page 5



La Picota Virtual Interview Rooms
International Narcotics and Law Enforcement

paint finish shall be applied to the exterior of the unit.  Unit shall be 
rated in accordance with AHRI 490 I-P and tested in accordance with the 
requirements of ASHRAE 64.

2.4.1.1   Pan Section

The pan shall be watertight and be provided with drain, overflow, and 
make-up water connections.  Standard pan accessories shall include circular 
access doors, a lift-out strainer of anti-vortexing design and a brass 
make-up valve with float ball.

2.4.1.2   Fan Section

Fan shall be the [centrifugal][propeller] type in accordance with paragraph 
"Fans".  Fan and fan motor shall not be located in the discharge airstream 
of the unit.  Motors shall have [open][splashproof][totally enclosed] 
enclosure and be suitable for the indicated service.  The condensing unit 
design shall prevent water from entering into the fan section.

2.4.1.3   Condensing Coil

Coils shall have copper or aluminum tubes of 10 mm minimum diameter without 
fins.Casing shall be galvanized steel or aluminum.  Contact of dissimilar 
metals shall be avoided.  Coils shall be tested in accordance with 
ANSI/ASHRAE 15 & 34 at the factory and be suitable for the working pressure 
of the installed system.  Each coil shall be dehydrated and sealed after 
testing and prior to evaluation and charging.  Each unit shall be provided 
with a factory operating charge of refrigerant and oil or a holding 
charge.  Unit shipped with a holding charge shall be field charged.

2.4.2   Compressor

Unit shall be rated in accordance with AHRI 540.  Compressor shall be 
direct drive, semi-hermetic or hermetic reciprocating, or scroll type 
capable of operating at partial load conditions.  Compressor shall be 
capable of continuous operation down to the lowest step of unloading as 
specified. If standard with the manufacturer, two or more compressors may 
be used in lieu of a single compressor with unloading capabilities, in 
which case the compressors will operate in sequence, and each compressor 
shall have an independent refrigeration circuit through the condenser and 
evaporator.  Each compressor shall start in the unloaded position.  Each 
compressor shall be provided with vibration isolators, crankcase 
heater,thermal overloads, and high and low pressure safety cutoffs and 
protection against short cycling.

2.5   SUPPLEMENTAL COMPONENTS/SERVICES

2.5.1   Condenser Water Piping and Accessories

Condenser water piping and accessories shall be provided .

2.5.2   Refrigerant Piping

Refrigerant piping for split-system unitary equipment shall be provided and 
installed in accordance with Section 23 23 00 REFRIGERANT PIPING.
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PART 3   EXECUTION

3.1   EXAMINATION

After becoming familiar with all details of the work, perform Verification 
of Dimensions in the field, and advise the Contracting Officer of any 
discrepancy before performing any work.  Submit a letter, at least 2 [weeks 
prior to beginning construction, including the date the site was visited, 
confirmation of existing conditions, and any discrepancies found.

3.2   INSTALLATION

Work shall be performed in accordance with the manufacturer's published 
diagrams, recommendations, and equipment warranty requirements.  Where 
equipment is specified to conform to the requirements of 
ASME BPVC SEC VIII D1and ASME BPVC SEC IX, the design, fabrication, and 
installation of the system shall conform to ASME BPVC SEC VIII D1 and 
ASME BPVC SEC IX.

3.2.1   Equipment

Refrigeration equipment and the installation thereof shall conform to 
ANSI/ASHRAE 15 & 34.  Necessary supports shall be provided for all 
equipment, appurtenances, and pipe as required, including frames or 
supports for compressors, pumps, cooling towers, condensers, and similar 
items.  Compressors shall be isolated from the building structure.  If 
mechanical vibration isolators are not provided, vibration absorbing 
foundations shall be provided.  Each foundation shall include isolation 
units consisting of machine and floor or foundation fastenings, together 
with intermediate isolation material.  Other floor-mounted equipment shall 
be set on not less than a 150 mm concrete pad doweled in place.  Concrete 
foundations for floor mounted pumps shall have a mass equivalent to three 
times the weight of the components, pump, base plate, and motor to be 
supported.  In lieu of concrete pad foundation, concrete pedestal block 
with isolators placed between the pedestal block and the floor may be 
provided.  Concrete pedestal block shall be of mass not less than three 
times the combined pump, motor, and base weights.  Isolators shall be 
selected and sized based on load-bearing requirements and the lowest 
frequency of vibration to be isolated.  Isolators shall limit vibration to 
10 percent at lowest equipment rpm.  Lines connected to pumps mounted on 
pedestal blocks shall be provided with flexible connectors.  Foundation 
drawings, bolt-setting information, and foundation bolts shall be furnished 
prior to concrete foundation construction for all equipment indicated or 
required to have concrete foundations.  Concrete for foundations shall be 
as specified in Section 03 30 00.00 10 CAST-IN-PLACE CONCRETE.  Equipment 
shall be properly leveled, aligned, and secured in place in accordance with 
manufacturer's instructions.

3.2.2   Field Applied Insulation

Field applied insulation shall be as specified in Section 23 07 00 THERMAL 
INSULATION FOR MECHANICAL SYSTEMS, except as defined differently herein.

3.3   CLEANING AND ADJUSTING

Equipment shall be wiped clean, with all traces of oil, dust, dirt, or 
paint spots removed.  Temporary filters shall be provided for all fans that 
are operated during construction, and new filters shall be installed after 
all construction dirt has been removed from the building.  System shall be 
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maintained in this clean condition until final acceptance.  Bearings shall 
be properly lubricated with oil or grease as recommended by the 
manufacturer.  Belts shall be tightened to proper tension.  Control valves 
and other miscellaneous equipment requiring adjustment shall be adjusted to 
setting indicated or directed.  Fans shall be adjusted to the speed 
indicated by the manufacturer to meet specified conditions.  Testing, 
adjusting, and balancing shall be as specified in Section 23 05 93 TESTING, 
ADJUSTING, AND BALANCING OF HVAC SYSTEMS.

3.4   DEMONSTRATIONS

Conduct a training course for the operating staff as designated by the 
Contracting Officer.  The training period shall consist of a total 4 hours 
of normal working time and start after the system is functionally completed 
but prior to final acceptance tests.

a.  Submit a schedule, at least 2 weeks prior to the date of the 
proposed training course, which identifies the date, time, and location 
for the training.

b.  Submit the field posted instructions, prior to construction 
completion, including equipment layout, wiring and control diagrams, 
piping, valves and control sequences, and typed condensed operation 
instructions.  The condensed operation instructions shall include 
preventative maintenance procedures, methods of checking the system for 
normal and safe operation, and procedures for safely starting and 
stopping the system.  The posted instructions shall be framed under 
glass or laminated plastic and be posted where indicated by the 
Contracting Officer.

c.  The posted instructions shall cover all of the items contained in 
the approved operation and maintenance manuals as well as 
demonstrations of routine maintenance operations.  The booklets shall 
include the manufacturer's name, model number, and parts list.  The 
manuals shall include the manufacturer's name, model number, service 
manual, and a brief description of all equipment and their basic 
operating features.

d.  Submit copies of maintenance manual in bound 216 by 279 mm booklets 
listing routine maintenance procedures, possible breakdowns and 
repairs, and a trouble shooting guide.  The manuals shall include 
piping and equipment layouts and simplified wiring and control diagrams 
of the system as installed.

3.5   REFRIGERANT TESTS, CHARGING, AND START-UP

Split-system refrigerant piping systems shall be tested and charged as 
specified in Section 23 23 00 REFRIGERANT PIPING.  Packaged refrigerant 
systems which are factory charged shall be checked for refrigerant and oil 
capacity to verify proper refrigerant levels in accordance with 
manufacturer's recommendations.  Following charging, packaged systems shall 
be tested for leaks with a halide torch or an electronic leak detector.  
Submit copies of each test containing the information described below in 
bound 216 by 279 mm booklets.  Individual reports shall be submitted for 
the refrigerant system tests.

a.  The date the tests were performed.
b.  A list of equipment used, with calibration certifications.
c.  Initial test summaries.
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d.  Repairs/adjustments performed.
e.  Final test results.

3.5.1   Refrigerant Leakage

If a refrigerant leak is discovered after the system has been charged, the 
leaking portion of the system shall immediately be isolated from the 
remainder of the system and the refrigerant pumped into the system receiver 
or other suitable container.  Under no circumstances shall the refrigerant 
be discharged into the atmosphere.

3.5.2   Contractor's Responsibility

Take steps, at all times during the installation and testing of the 
refrigeration system, to prevent the release of refrigerants into the 
atmosphere.  The steps shall include, but not be limited to, procedures 
which will minimize the release of refrigerants to the atmosphere and the 
use of refrigerant recovery devices to remove refrigerant from the system 
and store the refrigerant for reuse or reclaim.  At no time shall more than 
85 g of refrigerant be released to the atmosphere in any one occurrence.  
Any system leaks within the first year shall be repaired in accordance with 
the requirements herein at no cost to the Government including material, 
labor, and refrigerant if the leak is the result of defective equipment, 
material, or installation.

3.6   SYSTEM PERFORMANCE TESTS

Before each refrigeration system is accepted, conduct tests to demonstrate 
the general operating characteristics of all equipment by a registered 
professional engineer or an approved manufacturer's start-up representative 
experienced in system start-up and testing, at such times as directed.  
Copies of the report provided in bound 216 by 279 mm booklets.  The report 
shall document compliance with the specified performance criteria upon 
completion and testing of the system.  The report shall indicate the number 
of days covered by the tests and any conclusions as to the adequacy of the 
system.

a.  Submit a schedule, at least 1 week prior to the start of related 
testing, for the system performance tests.  The schedules shall 
identify the proposed date, time, and location for each test.  Tests 
shall cover a period of not less than 48 hours for each system and 
shall demonstrate that the entire system is functioning in accordance 
with the drawings and specifications.

b.  Make corrections and adjustments, as necessary, tests shall be 
re-conducted to demonstrate that the entire system is functioning as 
specified.  Prior to acceptance, service valve seal caps and blanks 
over gauge points shall be installed and tightened.  Any refrigerant 
lost during the system startup shall be replaced.

c.  If tests do not demonstrate satisfactory system performance, 
deficiencies shall be corrected and the system shall be retested.  
Tests shall be conducted in the presence of the Contracting Officer.  
Water and electricity required for the tests will be furnished by the 
Government.  Provide all material, equipment, instruments, and 
personnel required for the test.

d.  Field tests shall be coordinated. Submit copies of the report 
provided in bound 216 by 279 mm booklets.  The report shall document 
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compliance with the specified performance criteria upon completion and 
testing of the system.  The report shall indicate the number of days 
covered by the tests and any conclusions as to the adequacy of the 
system.  Submit the report including the following information (where 
values are taken at least three different times at outside dry-bulb 
temperatures that are at least 3 degrees C apart):

aa.  Date and outside weather conditions.

bb.  The load on the system based on the following:

(1)  The refrigerant used in the system.
(2)  Condensing temperature and pressure.
(3)  Suction temperature and pressure.
(4)  Ambient, condensing and coolant temperatures.
(5)  Running current, voltage and proper phase sequence for each 
phase of all motors.

cc.  The actual on-site setting of operating and safety controls.

dd.  Thermostatic expansion valve superheat - value as determined by 
field test.

ee.  Subcooling.

ff.  High and low refrigerant temperature switch set-points

gg.  Low oil pressure switch set-point.

hh.  Defrost system timer and thermostat set-points.

ii.  Moisture content.

jj.  Capacity control set-points.

kk.  Field data and adjustments which affect unit performance and 
energy consumption.

ll.  Field adjustments and settings which were not permanently marked 
as an integral part of a device.

        -- End of Section --
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SECTION 26 00 00.00 20

BASIC ELECTRICAL MATERIALS AND METHODS
07/06

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE 100 (2000; Archived) The Authoritative 
Dictionary of IEEE Standards Terms

IEEE C2 (2012; Errata 2012; INT 1-4 2012; INT 5 
2013) National Electrical Safety Code

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA 250 (2008) Enclosures for Electrical Equipment 
(1000 Volts Maximum)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2011; Errata 2 2012) National Electrical 
Code

1.2   RELATED REQUIREMENTS

This section applies to certain sections of Divisions 22 and 23, PLUMBING 
and HEATING VENTILATING AND AIR CONDITIONING.  This section applies to all 
sections of Division 26 and 33, ELECTRICAL and UTILITIES, of this project 
specification unless specified otherwise in the individual sections.  This 
section has been incorporated into, and thus, does not apply to, and is not 
referenced in the following sections.

Section 26 12 19.10 THREE-PHASE PAD MOUNTED TRANSFORMERS
Section 26 12 19.20 SINGLE-PHASE PAD MOUNTED TRANSFORMERS
Section 26 11 16 SECONDARY UNIT SUBSTATIONS
Section 26 20 00 INTERIOR DISTRIBUTION SYSTEM
Section 26 23 00 SWITCHBOARDS AND SWITCHGEAR 
Section 26 51 00 INTERIOR LIGHTING 
Section 26 56 00 EXTERIOR LIGHTING 
Section 27 10 00 BUILDING TELECOMMUNICATIONS CABLING SYSTEM
Section 33 71 02.00 20 UNDERGROUND ELECTRICAL DISTRIBUTION
Section 33 82 00 TELECOMMUNICATIONS OUTSIDE PLANT (OSP)

1.3   DEFINITIONS

a.  Unless otherwise specified or indicated, electrical and electronics 
terms used in these specifications, and on the drawings, shall be as 
defined in IEEE 100.

b.  The technical sections referred to herein are those specification 
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sections that describe products, installation procedures, and equipment 
operations and that refer to this section for detailed description of 
submittal types.

c.  The technical paragraphs referred to herein are those paragraphs in 
PART 2 - PRODUCTS and PART 3 - EXECUTION of the technical sections that 
describe products, systems, installation procedures, equipment, and 
test methods.

1.4   ELECTRICAL CHARACTERISTICS

Electrical characteristics for this project shall be 120/208V, three 
phase,  five wire, 60 Hz.

1.5   ADDITIONAL SUBMITTALS INFORMATION

Submittals required in other sections that refer to this section must 
conform to the following additional requirements as applicable.
RETIE Certificate
Provide as part of the closeout documentation a RETIE certificate signed by 
an authorized party.

1.5.1   Shop Drawings (SD-02)

Include wiring diagrams and installation details of equipment indicating 
proposed location, layout and arrangement, control panels, accessories, 
piping, ductwork, and other items that must be shown to ensure a 
coordinated installation.  Wiring diagrams shall identify circuit terminals 
and indicate the internal wiring for each item of equipment and the 
interconnection between each item of equipment.  Drawings shall indicate 
adequate clearance for operation, maintenance, and replacement of operating 
equipment devices.

1.5.2   Product Data (SD-03)

Submittal shall include performance and characteristic curves.

1.6   QUALITY ASSURANCE

1.6.1   Regulatory Requirements

In each of the publications referred to herein, consider the advisory 
provisions to be mandatory, as though the word, "shall" had been 
substituted for "should" wherever it appears.  Interpret references in 
these publications to the "authority having jurisdiction," or words of 
similar meaning, to mean the Contracting Officer.  Equipment, materials, 
installation, and workmanship shall be in accordance with the mandatory and 
advisory provisions of NFPA 70 unless more stringent requirements are 
specified or indicated.

1.6.2   Standard Products

Provide materials and equipment that are products of manufacturers 
regularly engaged in the production of such products which are of equal 
material, design and workmanship.  Products shall have been in satisfactory 
commercial or industrial use for 2 years prior to bid opening.  The 2-year 
period shall include applications of equipment and materials under similar 
circumstances and of similar size.  The product shall have been on sale on 
the commercial market through advertisements, manufacturers' catalogs, or 
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brochures during the 2-year period.  Where two or more items of the same 
class of equipment are required, these items shall be products of a single 
manufacturer; however, the component parts of the item need not be the 
products of the same manufacturer unless stated in the technical section.

1.6.2.1   Material and Equipment Manufacturing Date

Products manufactured more than 3 years prior to date of delivery to site 
shall not be used, unless specified otherwise.

1.7   WARRANTY

The equipment items shall be supported by service organizations which are 
reasonably convenient to the equipment installation in order to render 
satisfactory service to the equipment on a regular and emergency basis 
during the warranty period of the contract.

1.8   POSTED OPERATING INSTRUCTIONS

Provide for each system and principal item of equipment as specified in the 
technical sections for use by operation and maintenance personnel.  The 
operating instructions shall include the following:

a.  Wiring diagrams, control diagrams, and control sequence for each 
principal system and item of equipment.

b.  Start up, proper adjustment, operating, lubrication, and shutdown 
procedures.

c.  Safety precautions.

d.  The procedure in the event of equipment failure.

e.  Other items of instruction as recommended by the manufacturer of each 
system or item of equipment.

Print or engrave operating instructions and frame under glass or in 
approved laminated plastic.  Post instructions where directed.  For 
operating instructions exposed to the weather, provide weather-resistant 
materials or weatherproof enclosures.  Operating instructions shall not 
fade when exposed to sunlight and shall be secured to prevent easy removal 
or peeling.

1.9   MANUFACTURER'S NAMEPLATE

Each item of equipment shall have a nameplate bearing the manufacturer's 
name, address, model number, and serial number securely affixed in a 
conspicuous place; the nameplate of the distributing agent will not be 
acceptable.

1.10   FIELD FABRICATED NAMEPLATES

Provide laminated plastic nameplates for each equipment enclosure, relay, 
switch, and device;.  Each nameplate inscription shall identify the 
function and, when applicable, the position.  Nameplates shall be melamine 
plastic, 3 mm thick, white with black center core.  Surface shall be matte 
finish.  Corners shall be square.  Accurately align lettering and engrave 
into the core.  Minimum size of nameplates shall be 25 by 65 mm.  Lettering 
shall be a minimum of 6.35 mm high normal block style.
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1.11   WARNING SIGNS

Provide warning signs for the enclosures of electrical equipment.

1.12   ELECTRICAL REQUIREMENTS

Electrical installations shall conform to IEEE C2, NFPA 70, local codes and 
requirements specified herein.

1.13   INSTRUCTION TO PERSONNEL

Where specified in the technical sections, furnish the services of 
competent instructors to give full instruction to designated Final User 
personnel in the adjustment, operation, and maintenance of the specified 
systems and equipment, including pertinent safety requirements as required. 
Instructors shall be thoroughly familiar with all parts of the installation 
and shall be trained in operating theory as well as practical operation and 
maintenance work.  Instruction shall be given during the first regular work 
week after the equipment or system has been accepted and turned over to the 
Government for regular operation.  The number of man-days (8 hours per day) 
of instruction furnished shall be as specified in the individual section. 

PART 2   PRODUCTS

2.1   FACTORY APPLIED FINISH

Electrical equipment shall have factory-applied painting systems which 
shall, as a minimum, meet the requirements of NEMA 250 corrosion-resistance 
test.

PART 3   EXECUTION

3.1   FIELD APPLIED PAINTING

Paint electrical equipment as required to match finish of adjacent surfaces 
or to meet the indicated or specified safety criteria.  Painting shall be 
as specified in [Section 09 90 00 PAINTS AND COATINGS] [the section 
specifying the associated electrical equipment].

3.2   FIELD FABRICATED NAMEPLATE MOUNTING

Provide number, location, and letter designation of nameplates as 
indicated.  Fasten nameplates to the device with a minimum of two 
sheet-metal screws or two rivets.

3.3   WARNING SIGN MOUNTING

Provide the number of signs required to be readable from each accessible 
side, but space the signs a maximum of 9 meters apart.

        -- End of Section --
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SECTION 26 05 00.00 40

COMMON WORK RESULTS FOR ELECTRICAL
08/13

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM D709 (2001; R 2007) Laminated Thermosetting 
Materials

ELECTRONIC INDUSTRIES ALLIANCE (EIA)

EIA 480 (1981) Toggle Switches

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C57.12.28 (2005; INT 3 2011) Standard for 
Pad-Mounted Equipment - Enclosure Integrity

IEEE C57.12.29 (2005) Standard for Pad-Mounted Equipment 
- Enclosure Integrity for Coastal 
Environments

IEEE Stds Dictionary (2009) IEEE Standards Dictionary: Glossary 
of Terms & Definitions

INTERNATIONAL CODE COUNCIL (ICC)

ICC/ANSI A117.1 (2009) Accessible and Usable Buildings and 
Facilities

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

ANSI Z535.1 (2006; R 2011) American National Standard 
for Safety--Color Code

ANSI/NEMA OS 1 (2008; Amd 2010) Sheet-Steel Outlet Boxes, 
Device Boxes, Covers, and Box Supports

ANSI/NEMA OS 2 (2008; AMD 2010) Nonmetallic Outlet Boxes, 
Device Boxes, Covers, and Box Supports

NEMA 250 (2008) Enclosures for Electrical Equipment 
(1000 Volts Maximum)

NEMA FB 1 (2012) Standard for Fittings, Cast Metal 
Boxes, and Conduit Bodies for Conduit, 
Electrical Metallic Tubing, and Cable

NEMA KS 1 (2001; R 2006) Enclosed and Miscellaneous 
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Distribution Equipment Switches (600 V 
Maximum)

NEMA PB 1 (2011) Panelboards

NEMA RN 1 (2005) Polyvinyl-Chloride (PVC) Externally 
Coated Galvanized Rigid Steel Conduit and 
Intermediate Metal Conduit

NEMA TC 2 (2003) Standard for Electrical Polyvinyl 
Chloride (PVC) Conduit

NEMA TC 3 (2004) Standard for Polyvinyl Chloride 
(PVC) Fittings for Use With Rigid PVC 
Conduit and Tubing

NEMA VE 1 (2009) Standard for Metal Cable Tray 
Systems

NEMA WD 1 (1999; R 2005; R 2010) Standard for 
General Color Requirements for Wiring 
Devices

NEMA WD 6 (2002; R 2008) Wiring Devices Dimensions 
Specifications

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2011; Errata 2 2012) National Electrical 
Code

UNDERWRITERS LABORATORIES (UL)

UL 1 (2005; Reprint Jul 2012) Standard for 
Flexible Metal Conduit

UL 1242 (2006; Reprint Jul 2012) Standard for 
Electrical Intermediate Metal Conduit -- 
Steel

UL 489 (2013) Molded-Case Circuit Breakers, 
Molded-Case Switches, and Circuit-Breaker 
Enclosures

UL 506 (2008; Reprint Oct 2012) Specialty 
Transformers

UL 6 (2007; reprint Nov 2010) Electrical Rigid 
Metal Conduit-Steel

UL 797 (2007; Reprint Dec 2012) Electrical 
Metallic Tubing -- Steel

UL 870 (2008; Reprint Feb 2013) Standard for 
Wireways, Auxiliary Gutters, and 
Associated Fittings
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1.2   DEFINITIONS

a.  Unless otherwise specified or indicated, electrical and electronics 
terms used in these specifications, and on the drawings, are as defined 
in IEEE Stds Dictionary.

b.  The technical sections referred to herein are those specification 
sections that describe products, installation procedures, and equipment 
operations and that refer to this section for detailed description of 
submittal types.

1.3   SUBMITTALS

Submit the following in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES:

SD-01 Preconstruction Submittals

Material, Equipment, and Fixture Lists

SD-03 Product Data

Conduits and Raceways

Wire and Cable

Splices and Connectors

Switches

Receptacles

Outlets, Outlet Boxes, and Pull Boxes

Circuit Breakers

Panelboards

Lamps and Lighting Fixtures

Dry-Type Distribution Transformers

SD-06 Test Reports

Continuity Test

Phase-Rotation Tests

Insulation Resistance Test

SD-07 Certificates

Certification

SD-08 Manufacturer's Instructions

Manufacturer's Instructions

SECTION 26 05 00.00 40  Page 3



La Picota Virtual Interview Rooms
International Narcotics and Law Enforcement

1.4   QUALITY ASSURANCE

Submit certification required to install equipment components and system 
packages.

PART 2   PRODUCTS

Submit manufacturer's instructions including special provisions required to 
install equipment components and system packages.  Special provisions 
detail impedances, hazards and safety precautions.

2.1   EQUIPMENT

Provide the standard cataloged materials and equipment of manufacturers 
regularly engaged in the manufacture of the products.  For material, 
equipment, and fixture lists submittals, show manufacturer's style or 
catalog numbers, specification and drawing reference numbers, warranty 
information, and fabrication site.

2.1.1   Conduits And Raceways

2.1.1.1   Rigid Steel Conduit

Ensure rigid steel conduit complies with UL 6 and is galvanized by the 
hot-dip process. Use polyvinylchloride (PVC) coated rigid steel conduit in 
accordance with NEMA RN 1, where underground and in corrosive areas, or 
painted with bitumastic.

Use threaded fittings for rigid steel conduit.

Use solid gaskets.  Ensure conduit fittings with blank covers have gaskets, 
except in clean, dry areas or at the lowest point of a conduit run where 
drainage is required.

Ensure covers have captive screws and are accessible after the work has 
been completed.

2.1.1.2   Electrical Metallic Tubing (EMT)

Ensure EMT is in accordance with UL 797 and is zinc coated steel.  Provide 
zinc-coated couplings and connectors that are raintight, gland compression 
or set screw with insulation throat.  Crimp or spring type fittings are not 
acceptable.

2.1.1.3   Flexible Metallic Conduit

Ensure flexible metallic conduit is galvanized steel and complies with UL 1.

Ensure fittings for flexible metallic conduit are specifically designed for 
such conduit.

Provide liquidtight flexible metallic conduit with a protective jacket of 
PVC extruded over a flexible interlocked galvanized steel core to protect 
wiring against moisture, oil, chemicals, and corrosive fumes.

Specifically design fittings for liquidtight flexible metallic conduit for 
such conduit.
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2.1.1.4   Intermediate Metal Conduit

Ensure intermediate metal conduit is galvanized steel and complies with 
UL 1242.

2.1.1.5   Rigid Nonmetallic Conduit

Ensure rigid nonmetallic conduit complies with NEMA TC 2 and NEMA TC 3 with 
wall thickness not less than Schedule 40.

2.1.1.6   Wireways and Auxiliary Gutters

Ensure wireways and auxiliary gutters are a minimum 100 by 100 millimeter 
trade size conforming to UL 870.

2.1.1.7   Surface Raceways and Assemblies

Ensure surface metal raceways and multi-outlet assemblies conform to NFPA 70.  
Receptacles conform to NEMA WD 1, Type [5-15R] [5-20R].

2.1.2   Cable Trays

Provide ladder type cable trays conforming to NEMA VE 1.

2.1.3   Wire and Cable

Use copper 600-volt type THHN/THWN for conductors installed in conduit.  
Ensure all conductors 3.15 millimeter diameter and larger, are stranded.  
All conductors smaller than 3.15 millimeter diameter are solid.

Ensure flexible cable is Type SO and contain a grounding conductor with 
green insulation.

Ensure conductors installed in plenums are marked plenum rated.

2.1.4   Switches

2.1.4.1   Safety Switches

Ensure safety switches comply with NEMA KS 1, and are the heavy-duty type 
with enclosure, voltage, current rating, number of poles, and fusing as 
indicated.  Switch construction is such that, when the switch handle in the 
"ON" position, the cover or door cannot be opened.  Cover release device is 
coinproof and so constructed that an external tool is used to open the 
cover.  Make provisions to lock the handle in the "OFF" position.  Ensure 
the switch is not capable of being locked in the "ON" position.

Provide switches of the quick-make, quick-break type.  Approve terminal 
lugs for use with copper conductors.

Ensure safety color coding for identification of safety switches conforms 
to ANSI Z535.1.

2.1.4.2   Toggle Switches

Ensure toggle switches comply with EIA 480, control incandescent, mercury, 
and fluorescent lighting fixtures and are the heavy duty, general purpose, 
noninterchangeable flush-type.
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Provide commercial grade toggle switches, double-pole, three-way 
two-position devices rated 20 amperes at 277 volts, 60 hertz alternating 
current (ac) only.

Ensure all toggle switches are products of the same manufacturer.

2.1.5   Receptacles

Provide commercial grade receptacles, 20A, 125 VAC, 2-pole, 3-wire duplex 
conforming to NEMA WD 6, NEMA 5-20R for single face receptacles.
  Provide NEMA conforming Receptacles for other applications.

2.1.6   Outlets, Outlet Boxes, and Pull Boxes

Ensure outlet boxes for use with conduit systems are in accordance with 
NEMA FB 1 and ANSI/NEMA OS 1 ANSI/NEMA OS 2 and are not less than 40 
millimeter deep.  Furnish all pull and junction boxes with screw-fastened 
covers.

2.1.7   Panelboards

Provide circuit breaker type lighting and appliance branch circuit 
panelboards in accordance with NEMA PB 1.  Bolt circuit breakers to the 
bus.  Plug-in circuit breakers are not acceptable.  Provide copper buses of 
the rating indicated, with main lugs or main circuit breaker as indicated.  
Provide all panelboards for use on grounded ac systems with a full-capacity 
isolated neutral bus and a separate grounding bus bonded to the panelboard 
enclosure.  Ensure panelboard enclosures are NEMA 250, Type 1, in 
accordance with NEMA PB 1.  Provide enclosure fronts with latchable hinged 
doors.

2.1.8   Circuit Breakers

Ensure circuit-breaker interrupting rating is not less than those indicated 
and in no event less than 10,000 amperes root-mean-square (rms) symmetrical 
at 208 volts, respectively.  Multipole circuit breakers are the common-trip 
type with a single handle.  Molded case circuit breakers are bolt-on type 
conforming to UL 489.

2.1.9   Lamps and Lighting Fixtures

Manufacturers and catalog numbers shown are indicative of the general type 
desired and are not intended to restrict the selection to fixtures of any 
particular manufacturer.  Fixtures with the same salient features and 
equivalent light distribution and brightness characteristics, of equal 
finish and quality, are acceptable.  Provide lamps of the proper type and 
wattage for each fixture.

Ensure ballasts have a high power factor and be energy efficient.  Provide 
ballasts with a Class P terminal protective device for 120 or 277-volt 
operation as indicated and are rapid-start fluorescent.  Ballasts are "A" 
sound rated.  Provide standard reduced wattage type fluorescent lamps.

Provide high intensity discharge (HID) lighting fixtures that have prewired 
integral ballasts and cast aluminum housings complete with tempered glass 
lenses suitable for installation in damp or wet locations.  Provide 
fixtures and lamps.
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2.1.10   Manufacturer's Nameplate

Ensure each item of equipment has a nameplate bearing the manufacturer's 
name, address, model number, and serial number securely affixed in a 
conspicuous place; the nameplate of the distributing agent is not 
acceptable.

2.1.11   Warning Signs

Provide warning signs for the enclosures of electrical equipment including 
substations, pad-mounted transformers, pad-mounted switches, generators, 
and switchgear having a nominal rating exceeding 600 volts.

a.  When the enclosure integrity of such equipment is specified to conform 
with IEEE C57.12.28 or IEEE C57.12.29, such as for pad-mounted 
transformers[ and pad-mounted SF6 switches], provide self-adhesive 
warning signs on the outside of the high voltage compartment door(s).  
Provide decal signs with nominal dimensions of 178 by 255 mm.  Print 
the legend "DANGER HIGH VOLTAGE" in two lines of nominal 50 mm high 
letters.  Show the word "DANGER" in white letters on a red background 
and the words "HIGH VOLTAGE" in black letters on a white background.  
Use Panduit decal No. PPSO710D72 or approved equal.

2.1.12   Dry-Type Distribution Transformers

General purpose dry-type transformers with windings 600 volts or less are 
two-winding, 60 hertz, self-cooled in accordance with UL 506.  Ensure 
windings have a minimum of two 2-1/2-percent taps above and below nominal 
voltage.

PART 3   EXECUTION

3.1   PREPARATION

Clean and paint conduit, supports, fittings, cabinets, pull boxes, and 
racks as specified in Section 09 90 00 PAINTS AND COATINGS or Section 
09 96 00 HIGH-PERFORMANCE COATINGS.

Protect metallic materials against corrosion.  Provide equipment enclosures 
with the standard finish by the manufacturer when used for most indoor 
installations.  For harsh indoor environments (any area subjected to 
chemical and/or abrasive action), and all outdoor installations, refer to 
Section 09 96 00 HIGH-PERFORMANCE COATINGS.  Do not use aluminum when in 
contact with earth or concrete and, where connected to dissimilar metal, 
protect by approved fittings and treatment.  Provide hot-dip galvanized 
ferrous metals such as, but not limited to, anchors, bolts, braces, boxes, 
bodies, clamps, fittings, guards, nuts, pins, rods, shims, thimbles, 
washers, and miscellaneous not of corrosion-resistant steel except where 
other equivalent protective treatment is specifically approved in writing.

3.2   INSTALLATION

3.2.1   Conduits, Raceways And Fittings

Conduit runs between outlet and outlet, between fitting and fitting, or 
between outlet and fitting cannot contain more than the equivalent of three 
90-degree bends, including those bends located immediately at the outlet or 
fitting.
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Do not install crushed or deformed conduit.  Avoid trapped conduit runs 
where possible.  Take care to prevent the lodgment of foreign material in 
the conduit, boxes, fittings, and equipment during the course of 
construction.  Clear any clogged conduit of obstructions or be replaced.

Conduit and raceway runs concealed in or behind walls, above ceilings, or 
exposed on walls and ceilings 1470 millimeter or more above finished floors 
and not subject to mechanical damage may be electrical metallic tubing 
(EMT).

3.2.1.1   Rigid Steel Conduit

Make field-made bends and offsets with approved hickey or conduit bending 
machine.  Use long radius conduit for elbows larger than 65 millimeter.

Provide all conduit stubbed-up through concrete floors for connections to 
free-standing equipment with the exception of motor-control centers, 
cubicles, and other such items of equipment, with a flush coupling when the 
floor slab is of sufficient thickness.  Otherwise, provide a floor box set 
flush with the finished floor.  For conduits installed for future use, 
terminate with a coupling and plug set flush with the floor.

3.2.1.2   Electrical Metallic Tubing (EMT)

Ground EMT in accordance with NFPA 70, using pressure grounding connectors 
especially designed for EMT.

3.2.1.3   Flexible Metallic Conduit

Use flexible metallic conduit to connect recessed fixtures from outlet 
boxes in ceilings, transformers, and other approved assemblies.

Use bonding wires in flexible conduit as specified in NFPA 70, for all 
circuits.  Flexible conduit is not considered a ground conductor.

Make electrical connections to vibration-isolated equipment with flexible 
metallic conduit.

Use liquidtight flexible metallic conduit in wet and oily locations and to 
complete the connection to motor-driven equipment.

3.2.1.4   Intermediate Conduit

Make all field-made bends and offsets with approved hickey or conduit 
bending machine.  Use intermediate metal conduit only for indoor 
installations.

3.2.1.5   Rigid Nonmetallic Conduit

Ensure rigid PVC conduit is direct buried.

Install a green insulated copper grounding conductor in conduit with 
conductors and solidly connect to ground at each end.  Size grounding wires 
in accordance with NFPA 70.

3.2.1.6   Wireway and Auxiliary Gutter

Bolt together straight sections and fittings to provide a rigid, mechanical 
connection and electrical continuity.  Close dead ends of wireways and 
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auxiliary gutters.  Plug all unused conduit openings.

Support wireways for overhead distribution and control circuits at maximum [
 [1500] millimeter intervals.

Ensure auxiliary gutters used to supplement wiring spaces for equipment not 
contained in a single enclosure contains no switches, overcurrent devices, 
appliances, or apparatus and is not more than  [9000] millimeter long.

3.2.1.7   Surface Raceways and Assemblies

Mount surface raceways plumb and level, with the base and cover secured.  
Minimum circuit run is three-wire, with one wire designated as ground.

3.2.1.8   Cable Trays

Support cable trays from ceiling hangers, equipment bays, or floor or wall 
supports.  Cable trays may be mounted on equipment racks. Provide support 
when the free end extends beyond  [900] millimeter.  Maximum support 
spacing is [1800] millimeter.  Support trays 250 millimeter wide or less by 
one hanger.  Support trays greater than 250 millimeter wide by two 
hangers.  Bond cable trays at splices.

3.2.1.9   Splices and Connectors

Make all splices in 3.15 millimeter diameter and smaller with approved 
insulated electrical type or indentor crimp-type connectors and compression 
tools.

Make all splices in 4.1 millimeter diameter and larger with indentor 
crimp-type connectors and compression tools or bolted clamp-type 
connectors. Wrap joints with an insulating tape that has an insulation and 
temperature rating equivalent to that of the conductor.

3.2.2   Wiring

Color code feeder and branch circuit conductors as follows:

CONDUCTOR COLOR AC

Phase A Yellow

Phase B Blue

Phase C Red

Neutral White

Equipment Grounds Green

For other color coding conform to Tables 6.5 and 6.6 of the RETIE
Use conductors up to and including 6.5 millimeter diameter that are 
manufactured with colored insulating materials.  For conductors larger than 
6.5 millimeter diameter, have ends identified with color plastic tape in 
outlet, pull, or junction boxes.

Splice in accordance with the NFPA 70.  Provide conductor identification 
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within each enclosure where a tap, splice, or termination is made and at 
the equipment terminal of each conductor.  Match terminal and conductor 
identification as indicated.

Where several feeders pass through a common pullbox, tag the feeders to 
clearly indicate the electrical characteristics, circuit number, and panel 
designation.

3.2.3   Safety Switches

Securely fasten switches to the supporting structure or wall, utilizing a 
minimum of four 6 millimeter  bolts.  Do not use sheet metal screws and 
small machine screws for mounting.  Do not mount switches in an 
inaccessible location or where the passageway to the switch may become 
obstructed.  Mounting height [1500] millimeter  above floor level, when 
possible.

3.2.4   Wiring Devices

3.2.4.1   Wall Switches and Receptacles

Install wall switches and receptacles so that when device plates are 
applied, the plates are aligned vertically to within  [2] millimeter.

Bond ground terminal of each flush-mounted receptacle to the outlet box 
with an approved green bonding jumper when used with dry wall type 
construction.

3.2.4.2   Device Plates

Ensure device plates for switches that are not within sight of the loads 
controlled suitably engraved with a description of the loads.

Mark device plates and receptacle cover plates for receptacles other than 
125-volt, single-phase, duplex, convenience outlets, showing the circuit 
number, voltage, frequency, phasing, and amperage available at the 
receptacle.  Required marking consists of a self-adhesive label having [6] 
millimeter  embossed letters.

Similarly mark device plates for convenience outlets indicating the supply 
panel and circuit number.

3.2.5   Boxes and Fittings

Furnish and install pullboxes where necessary in the conduit system to 
facilitate conductor installation.  For conduit runs longer than  or with 
more than three right-angle bends, install a pullbox at a convenient 
intermediate location.

Securely mount boxes and enclosures to the building structure with 
supporting facilities independent of the conduit entering or leaving the 
boxes.

Select the mounting height of wall-mounted outlet and switch boxes, as 
measured between the bottom of the box and the finished floor, in 
accordance with ICC/ANSI A117.1 and as follows:
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LOCATION MOUNTING HEIGHT

Receptacles in offices 450 millimeter

Receptacles in corridors 450 millimeter

Receptacles in shops and laboratories 1200 millimeter

Receptacles in rest rooms 1200 millimeter

Switches for light control 1200 millimeter

3.2.6   Lamps and Lighting Fixtures

Install new lamps of the proper type and wattage in each fixture.  Securely 
fasten fixtures and supports to structural members and install parallel and 
perpendicular to major axes of structures.

3.2.7   Panelboards

Securely mount panelboards so that the top operating handle does not exceed 
 above the finished floor.  Do not mount equipment within 914 millimeter of 
the front of the panel.  Ensure directory card information is complete and 
legible. Include a Single Line Diagram and attached to the interior of the 
PanelBoard Door. For Existing Panel 

3.2.8   Dry-Type Distribution Transformers

Connect dry-type transformers with flexible metallic conduit.

Mount all dry-type transformers on vibration isolators.

3.2.9   Field Fabricated Nameplates

Ensure nameplates conform to ASTM D709.  Provide laminated plastic 
nameplates for each equipment enclosure, relay, switch, and device, as 
specified in the technical sections or as indicated on the drawings.  Each 
nameplate inscription identifies the function and, when applicable, the 
position.  Provide nameplates that are melamine plastic, 3 mm thick, white 
with black center core and a matte finish surface with square corners.  
Accurately align lettering and engrave into the core.  Minimum size of 
nameplates is 25 by 65 mm.  Lettering is a minimum of 6.35 mm high normal 
block style.

3.2.10   Identification Plates And Warnings

Furnish and install identification plates for lighting and power 
panelboards, motor control centers, all line voltage heating and 
ventilating control panels, fire detector and sprinkler alarms, door bells, 
pilot lights, disconnect switches, manual starting switches, and magnetic 
starters.  Attach identification plates to process control devices and 
pilot lights.

Furnish identification plates for all line voltage enclosed circuit 
breakers, identifying the equipment served, voltage, phase(s) and power 
source.  For circuits 480 volts and above, install conspicuously located 
warning signs in accordance with OSHA requirements.
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3.2.11   Posted Operating Instructions

Print or engrave operating instructions and frame under glass or in 
approved laminated plastic.  Post instructions where directed.  For 
operating instructions exposed to the weather, provide weather-resistant 
materials or weatherproof enclosures.  Ensure operating instructions do not 
fade when exposed to sunlight.  Secure instructions to prevent easy removal 
or peeling.

Ensure each system and principal item of equipment is as specified in the 
technical sections for use by operation and maintenance personnel.  Include 
the following information with the operating instructions:

a.  Wiring diagrams, control diagrams, and control sequence for each 
principal system and item of equipment.

b.  Start up, proper adjustment, operating, lubrication, and shutdown 
procedures.

c.  Safety precautions.

d.  The procedure in the event of equipment failure.

e.  Other items of instruction as recommended by the manufacturer.

3.3   FIELD QUALITY CONTROL

Submit Test Reports in accordance with referenced standards in this section.

After completion of the installation and splicing, and prior to energizing 
the conductors, perform  wire and cable continuity and insulation tests as 
herein specified before the conductors are energized.

Provide all necessary test equipment, labor, and personnel to perform the 
tests, as herein specified.

Isolate completely all wire and cable from all extraneous electrical 
connections at cable terminations and joints.  Use substation and 
switchboard feeder breakers, disconnects in combination motor starters, 
circuit breakers in panel boards, and other disconnecting devices to 
isolate the circuits under test.

Perform insulation-resistance test on each field-installed conductor with 
respect to ground and adjacent conductors.  Applied potential is 500 volts 
dc for 300 volt rated cable and 1000 volts dc for 600 volt rated cable.  
Take readings after 1 minute and until the reading is constant for 15 
seconds.  Minimum insulation-resistance values is not less than 25 Megohms 
for 300 volt rated cable and 100 Megohms for 600 volt rated cable.  For 
circuits with conductor sizes 8AWG and smaller insulation resistance 
testing is not required.

Perform continuity test to insure correct cable connection (i.e correct 
phase conductor, grounded conductor, and grounding conductor wiring) end-to 
end.  Repair and re-verify any damages to existing or new electrical 
equipment resulting from mis-wiring.  Receive approval for all repairs from 
the Contracting Officer prior to commencement of the repair.

Conduct phase-rotation tests on all three-phase circuits using a 
phase-rotation indicating instrument.  Perform phase rotation of electrical 
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connections to connected equipment clockwise, facing the source.

Final acceptance requires the successful performance of wire and cable 
under test.  Do not energize any conductor until the final test reports are 
reviewed and approved by the Contracting Officer.

        -- End of Section --
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SECTION 26 05 19.00 10

INSULATED WIRE AND CABLE
11/08

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASSOCIATION OF EDISON ILLUMINATING COMPANIES (AEIC)

AEIC CS8 (2007) specification for Extruded 
Dielectric Shielded Power Cables Rated 5 
Through 46 kV

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE 383 (2003; R 2008) Standard for Qualifying 
Class 1E Electric Cables and, Field 
Splices for Nuclear Power Generating 
Stations 2004

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA WC 70 (2009) Power Cable Rated 2000 V or Less 
for the Distribution of Electrical 
Energy--S95-658

1.2   SUBMITTALS

Submit the following in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES:

SD-03 Product Data

Product Data andInstallation Instructions

SD-06 Test Reports

Tests, Inspections, and Verifications

1.3   DELIVERY, STORAGE, AND HANDLING

Furnish cables on reels or coils.  Each cable and the outside of each reel 
or coil, shall be plainly marked or tagged to indicate the cable length, 
voltage rating, conductor size, and manufacturer's lot number and reel 
number.  Each coil or reel of cable shall contain only one continuous cable 
without splices.   Shielded cables rated 2,001 volts and above shall be 
reeled and marked in accordance with Section I of AEIC CS8 or AEIC CS8, as 
applicable.  Reels shall remain the property of the Government.
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PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Wire Table

Furnish wire and cable in accordance with the  detailed requirements 
specified herein.

2.1.2   Rated Circuit Voltages

All wire and cable shall have minimum rated circuit voltages in accordance 
with NEMA WC 70.

2.1.3   Conductors

2.1.3.1   Material for Conductors

Conductors shall conform to all the applicable requirements of NEMA WC 70, 
as applicable, and shall be annealed copper.  Copper conductors may be 
bare, or tin- or lead-alloy-coated, if required by the type of insulation 
used.

2.1.3.2   Size

Minimum wire size shall be No. 12 AWG for power and lighting circuits; No. 
10 AWG for current transformer secondary circuits; No. 14 AWG for potential 
transformer, relaying, and control circuits; No. 16 AWG for annunciator 
circuits; and No. 19 AWG for alarm circuits.  Minimum wire sizes for rated 
circuit voltages of 2,001 volts and above shall not be less than those 
listed for the applicable voltage in NEMA WC 70, as applicable.

2.1.3.3   Stranding

Conductor stranding classes cited herein shall be as defined in NEMA WC 70, 
as applicable.  Lighting conductors No. 10 AWG and smaller shall be solid 
or have Class B stranding.  Any conductors used between stationary and 
moving devices, such as hinged doors or panels, shall have Class H or K 
stranding.  All other conductors shall have Class B or C stranding, except 
that conductors shown on the drawings, or in the schedule, as No. 12 AWG 
may be 19 strands of No. 25 AWG, and conductors shown as No. 10 AWG may be 
19 strands of No. 22 AWG.

2.1.3.4   Conductor Shielding

Use conductor shielding conforming to NEMA WC 70, as applicable, on power 
cables having a rated circuit voltage above 2,000 volts.  In addition, 
conductor shielding for shielded cables shall also comply with Section C of 
AEIC CS8 or AEIC CS8.  Strict precautions shall be taken after application 
of the conductor shielding to prevent the inclusion of voids or 
contamination between the conductor shielding and the subsequently applied 
insulation.

2.1.3.5   Separator Tape

Where conductor shielding, strand filling, or other special conductor 
treatment is not required, a separator tape between conductor and 
insulation is permitted.
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2.1.4   Insulation

2.1.4.1   Insulation Material

Provide insulation which is a cross-linked thermosetting polyethylene 
(XLPE) type, meeting the requirements of NEMA WC 70, as applicable, or an 
ethylene-propylene rubber (EPR) type meeting the requirements of NEMA WC 70.  
For shielded cables of rated circuit voltages above 2,000 volts, the 
following provisions shall also apply:

a.  XLPE, if used, shall be tree-retardant.

b.  Insulation shall be chemically bonded to conductor shielding.

c.  The insulation material and its manufacturing, handling, extrusion 
and vulcanizing processes, shall all be subject to strict procedures to 
prevent the inclusion of voids, contamination, or other irregularities 
on or in the insulation. Insulation material shall be inspected for 
voids and contaminants.  Inspection methods, and maximum allowable void 
and contaminant content shall be in accordance with Section B of 
AEIC CS8 or AEIC CS8, as applicable.

d.  Cables with repaired insulation defects discovered during factory 
testing, or with splices or insulation joints, are not acceptable .

2.1.4.2   Insulation Thickness

The insulation thickness for each conductor shall be based on its rated 
circuit voltage.

a.  Power Cables/Single-Conductor Control Cables, 2,000 Volts and Below 
- The insulation thickness for single-conductor cables rated 2,000 
volts and below shall be as required by NEMA WC 70, as applicable.  
Some thicknesses of NEMA WC 70 will be permitted only for 
single-conductor cross-linked thermosetting polyethylene insulated 
cables without a jacket.  NEMA WC 70 ethylene-propylene 
rubber-insulated conductors shall have a jacket.

b.  Power Cables, Rated 2,001 Volts and Above - Thickness of insulation 
for power cables rated 2,001 volts and above shall be in accordance 
with the following:

(1)  Non-shielded cables, 2,001 to 5,000 volts, shall comply with 
NEMA WC 70, as applicable.

(2)  Shielded cables rated 2,001 volts and above shall comply with 
Column B of Table B1, of AEIC CS8 or AEIC CS8, as applicable.

c.  Multiple-Conductor Control Cables - The insulation thickness of 
multiple-conductor cables used for control and related purposes shall 
be as required by NEMA WC 70, as applicable.

2.1.4.3   Insulation Shielding

Unless otherwise specified, provide insulation shielding for conductors 
having rated circuit voltages of 2,001 volts and above.  The voltage limits 
above which insulation shielding is required, and the material 
requirements, are given in NEMA WC 70, as applicable.  The material, if 
thermosetting, shall meet the wafer boil test requirements as described in 
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Section D of AEIC CS8 or AEIC CS8, as applicable.  The method of shielding 
shall be in accordance with the current practice of the industry; however, 
the application process shall include strict precautions to prevent voids 
or contamination between the insulation and the nonmetallic component.  
Voids, protrusions, and indentations of the shield shall not exceed the 
maximum allowances specified in Section C of AEIC CS8 or AEIC CS8, as 
applicable.  The cable shall be capable of operating without damage or 
excessive temperature when the shield is grounded at both ends of each 
conductor.  All components of the shielding system shall remain tightly 
applied to the components they enclose after handling and installation in 
accordance with the manufacturer's recommendations.  Shielding systems 
which require heat to remove will not be permitted unless specifically 
approved.

2.1.5   Jackets

All cables shall have jackets meeting the requirements of NEMA WC 70, as 
applicable, and as specified herein.  Individual conductors of 
multiple-conductor cables shall be required to have jackets only if they 
are necessary for the conductor to meet other specifications herein.  
Jackets of single-conductor cables and of individual conductors of 
multiple-conductor cables, except for shielded cables, shall be in direct 
contact and adhere or be vulcanized to the conductor insulation.  
Multiple-conductor cables and shielded single-conductor cables shall be 
provided with a common overall jacket, which shall be tightly and 
concentrically formed around the core.  Repaired jacket defects found and 
corrected during manufacturing are permitted if the cable, including 
jacket, afterward fully meets these specifications and the requirements of 
the applicable standards.

2.1.5.1   Jacket Material

The jacket shall be one of the materials listed below.  Variations from the 
materials required below will be permitted only if approved for each 
specific use, upon submittal of sufficient data to prove that they exceed 
all specified requirements for the particular application.

a.  General Use

(1)  Heavy-duty black neoprene (NEMA WC 70).

(2)  Heavy-duty chlorosulfonated polyethylene (NEMA WC 70).

(3)  Heavy-duty cross-linked (thermoset) chlorinated polyethylene (
NEMA WC 70).

b.  Accessible Use Only, 2,000 Volts or Less - Cables installed where 
they are entirely accessible, such as cable trays and raceways with 
removable covers, or where they pass through less than 3 meters of 
exposed conduit only, shall have jackets of one of the materials 
specified in above paragraph GENERAL USE, or the jackets may be of one 
of the following:

(1)  General-purpose neoprene (NEMA WC 70).

(2)  Black polyethylene (NEMA WC 70).

(3)  Thermoplastic chlorinated polyethylene (NEMA WC 70).
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2.1.5.2   Jacket Thickness

The minimum thickness of the jackets at any point shall be not less than 80 
percent of the respective nominal thicknesses specified below.

a.  Multiple-Conductor Cables - Thickness of the jackets of the 
individual conductors of multiple-conductor cables shall be as required 
by NEMA WC 70, and shall be in addition to the conductor insulation 
thickness required by Column B of Table 3-1 of the applicable NEMA 
publication for the insulation used.  Thickness of the outer jackets or 
sheaths of the assembled multiple-conductor cables shall be as required 
by NEMA WC 70.

b.  Single-Conductor Cables - Single-conductor cables, if nonshielded, 
shall have a jacket thickness as specified in NEMA WC 70.  If shielded, 
the jacket thickness shall be in accordance with the requirements of 
NEMA WC 70.

2.1.6   Metal-Clad Cable

2.1.6.1   General

The metallic covering shall be interlocked steel tape or corrugated metal, 
conforming to the applicable requirements of NEMA WC 70.  If the covering 
is of ferrous metal, it shall be galvanized.  Copper grounding conductor(s) 
conforming to NEMA WC 70 shall be furnished for each multiple-conductor 
metal-clad cable.  Assembly and cabling shall be as specified in paragraph 
CABLING.  The metallic covering shall be applied over an inner jacket or 
filler tape.  The cable shall be assembled so that the metallic covering 
will be tightly bound over a firm core.

2.1.6.2   Jackets

Metal-clad cables may have a jacket under the armor, and shall have a 
jacket over the armor.  Jackets shall comply with the requirements of 
NEMA WC 70.  The outer jacket for the metal-clad cable may be of polyvinyl 
chloride only if specifically approved.

2.2   CABLE IDENTIFICATION

2.2.1   Color-Coding

Insulation of individual conductors of multiple-conductor cables shall be 
color-coded in accordance with RETIE, except that colored braids will not 
be permitted.  Only one color-code method shall be used for each cable 
construction type.  Control cable color-coding shall be [in accordance with 
NEMA WC 70 .  Power cable color-coding shall be Yellow for Phase A, Blue 
for Phase B, Red for Phase C, white for grounded neutral, and green for an 
insulated grounding conductor, if included.

2.2.2   Cabling

Individual conductors of multiple-conductor cables shall be assembled with 
flame-and moisture-resistant fillers, binders, and a lay conforming to 
NEMA WC 70, except that flat twin cables will not be permitted.  Fillers 
shall be used in the interstices of multiple-conductor round cables with a 
common covering where necessary to give the completed cable a substantially 
circular cross section.  Fillers shall be non-hygroscopic material, 
compatible with the cable insulation, jacket, and other components of the 
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cable.  The rubber-filled or other approved type of binding tape shall 
consist of a material that is compatible with the other components of the 
cable and shall be lapped at least 10 percent of its width.

2.2.3   Dimensional Tolerance

The outside diameters of single-conductor cables and of multiple-conductor 
cables shall not vary more than 5 percent and 10 percent, respectively, 
from the manufacturer's published catalog data.

PART 3   EXECUTION

3.1   INSTALLATION INSTRUCTIONS

Submit cable manufacturing data as requested.  The following information 
shall be provided by the cable manufacturer for each size, conductor 
quantity, and type of cable furnished:

a.  Minimum bending radius, in inches - For multiple-conductor cables, 
this information shall be provided for both the individual conductors 
and the multiple-conductor cable.

b.  Pulling tension and sidewall pressure limits, in newtons.

c.  Instructions for stripping semiconducting insulation shields, if 
furnished, with minimum effort without damaging the insulation.

d.  Upon request, compatibility of cable materials and construction 
with specific materials and hardware manufactured by others shall be 
stated.  Also, if requested, recommendations shall be provided for 
various cable operations, including installing, splicing, terminating, 
etc.

3.2   TESTS, INSPECTIONS, AND VERIFICATIONS

3.2.1   Cable Data

Manufacture of the wire and cable shall not be started until all materials 
to be used in the fabrication of the finished wire or cable have been 
approved by the Contracting Officer.  Cable data shall be submitted for 
approval including dimensioned sketches showing cable construction, and 
sufficient additional data to show that these specifications will be 
satisfied.

3.2.2   Inspection and Tests

Inspection and tests of wire and cable furnished under these specifications 
shall be made by and at the plant of the manufacturer, and shall be 
witnessed by the Contracting Officer or his authorized representative, 
unless waived in writing.  The Government may perform further tests before 
or after installation.  Testing in general shall comply with NEMA WC 70.  
Specific tests required for particular materials, components, and completed 
cables shall be as specified in the sections of the above standards 
applicable to those materials, components, and cable types.  Tests shall 
also be performed in accordance with the additional requirements specified 
below.  Submit certified copies of test reports.
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3.2.2.1   Flame Tests

All multiple-conductor and single-conductor cable assemblies shall pass 
IEEE 383 flame tests, paragraph 2.5, using the ribbon gas burner.  
Single-conductor cables and individual conductors of multiple-conductor 
cables shall pass the flame test of NEMA WC 70.  If such tests, however, 
have previously been made on identical cables, these tests need not be 
repeated. Instead, certified reports of the original qualifying tests shall 
be submitted.  In this case the reports furnished under paragraph REPORTS, 
shall verify that all of each cable's materials, construction, and 
dimensions are the same as those in the qualifying tests.

3.2.2.2   Independent Tests

The Government may at any time make visual inspections, continuity or 
resistance checks, insulation resistance readings, power factor tests, or 
dc high-potential tests at field test values.  A cable's failure to pass 
these tests and inspections, or failure to produce readings consistent with 
acceptable values for the application, will be grounds for rejection of the 
cable.

3.2.2.3   Reports

Furnish results of tests made.  No wire or cable shall be shipped until 
authorized.  Lot number and reel or coil number of wire and cable tested 
shall be indicated on the test reports.

       -- End of Section --
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SECTION 26 05 71.00 40

LOW VOLTAGE OVERCURRENT PROTECTIVE DEVICES
05/11

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI C39.1 (1981; R 1992) Requirements for Electrical 
Analog Indicating Instruments

ASTM INTERNATIONAL (ASTM)

ASTM A167 (1999; R 2009) Standard Specification for 
Stainless and Heat-Resisting 
Chromium-Nickel Steel Plate, Sheet, and 
Strip

ASTM A48/A48M (2003; R 2012) Standard Specification for 
Gray Iron Castings

ASTM D877 (2002; R 2007) Standard Test Method for 
Dielectric Breakdown Voltage of Insulating 
Liquids Using Disk Electrodes

ELECTRONIC INDUSTRIES ALLIANCE (EIA)

EIA 443 (1979) NARM Standard for Solid State 
Relays Service

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C37.17 (2012) Standard for Trip Devices for AC 
and General-Purpose DC Low-Voltage Power 
Circuit Breakers

IEEE C37.90 (2005) Standard for Relays and Relay 
Systems Associated With Electric Power 
Apparatus

IEEE C57.13 (2008; INT 2009) Standard Requirements for 
Instrument Transformers

IEEE C63.2 (2009) Standard for Electromagnetic Noise 
and Field Strength Instrumentation, 10 Hz 
to 40 GHz - Specifications

IEEE C63.4 (2009) American National Standard for 
Methods of Measurement of Radio-Noise 
Emissions from Low-Voltage Electrical and 
Electronic Equipment in the Range of 9 kHz 
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to 40 GHz

IPC - ASSOCIATION CONNECTING ELECTRONICS INDUSTRIES (IPC)

IPC D330 (1992) Design Guide Manual

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

ANSI C12.1 (2008) Electric Meters Code for 
Electricity Metering

ANSI C78.23 (1995; R 2003) American National Standard 
for Incandescent Lamps - Miscellaneous 
Types

NEMA 107 (1987; R 1993) Methods of Measurement of 
Radio Influence Voltage (RIV) of 
High-Voltage Apparatus (inactive)

NEMA 250 (2008) Enclosures for Electrical Equipment 
(1000 Volts Maximum)

NEMA AB 3 (2013) Molded Case Circuit Breakers and 
Their Application

NEMA FU 1 (2002; R 2007) Low Voltage Cartridge Fuses

NEMA ICS 1 (2000; R 2008; E 2010) Standard for 
Industrial Control and Systems: General 
Requirements

NEMA ICS 2 (2000; R 2005; Errata 2008) Standard for 
Controllers, Contactors, and Overload 
Relays Rated 600 V

NEMA ICS 6 (1993; R 2011) Enclosures

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2011; Errata 2 2012) National Electrical 
Code

UNDERWRITERS LABORATORIES (UL)

UL 20 (2010; Reprint Feb 2012) General-Use Snap 
Switches

UL 489 (2013) Molded-Case Circuit Breakers, 
Molded-Case Switches, and Circuit-Breaker 
Enclosures

UL 50 (2007; Reprint Apr 2012) Enclosures for 
Electrical Equipment, Non-environmental 
Considerations

UL 508 (1999; Reprint May 2013) Industrial 
Control Equipment

SECTION 26 05 71.00 40  Page 2



La Picota Virtual Interview Rooms
International Narcotics and Law Enforcement

1.2   SUBMITTALS

Submit the following in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES:

SD-01 Preconstruction Submittals

Prior to the beginning of construction, submit manufactures 
equipment and performance data for the following items including 
use life, system functional flows, safety features, and mechanical 
automated details..

Fuses

SD-02 Shop Drawings

Submit Connection Diagrams and Fabrication Drawings for the 
following items in accordance with paragraph entitled, "General 
Requirements," of this section.

Submit Installation drawings for the following items in accordance 
with the paragraph entitled, "Installation," of this section.

Control Devices
Protective Devices

SD-03 Product Data

Submit manufacturer's equipment and performance data for the 
following items including use life, system functional flows, 
safety features, and mechanical automated details.

Motor Control
Instrument Transformers
Enclosures
Circuit Breakers
Control Devices
Time Switches
Protective Relays
Indicating Instruments
Indicating Lights

SD-07 Certificates

Submit certificates for Circuit Tests on similar motor-control or 
submit motor-circuit protector (MCP) units under actual conditions 
in lieu of factory tests on the actual units provided.  Also 
include dielectric tests.

SD-08 Manufacturer's Instructions

Submit manufacturer's instructions for the following items, 
including special provisions required to install equipment 
components and system packages.  Provide detail on resistance 
impedances, hazards and safety precautions within the special 
notices.
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Control Devices
Protective Devices

SD-10 Operation and Maintenance Data

Submit Operation and Maintenance Manuals for the following 
equipment:

Manual Motor Controllers
Magnetic Motor Controllers
Combination Motor Controllers
Circuit Breakers
Time Switches
Protective Relays
Indicating Instruments

1.3   GENERAL REQUIREMENTS

Section 26 00 00.00 20 BASIC ELECTRICAL MATERIALS AND METHODS applies to 
work specified in this section.

Submit Connection Diagrams showing the relations and connections of control 
devices and protective devices by showing the general physical layout of 
all controls, the interconnection of one system (or portion of system) with 
another, and internal tubing, wiring, and other devices.

Submit Fabrication Drawings for control devices and protective devices 
consisting of fabrication and assembly details to be performed in the 
factory.

PART 2   PRODUCTS

2.1   MOTOR CONTROL

Conform to NEMA ICS 1, NEMA ICS 2, and UL 508 for motor controllers.  
Provide controllers that have thermal overload protection in each phase.

2.1.1   Manual Motor Controllers

Provide  full-voltage, manually operated manual motor controllers for the 
control and protection of single-phase 60-hertz ac small wattage rating 
squirrel-cage induction motors.

Provide single-throw, single- or double-pole, three-position controllers 
rated at not more than 750 watt rated at 115- and 230-volts single phase.  
Include a supporting base or body of electrical insulating material with 
enclosed switching mechanism, yoke, thermal overload relay, and terminal 
connectors.  Provide controllers that clearly indicate operating 
condition:  on, off, or tripped.

Provide toggle- or key-operated type manual motor controllers as indicated 
and arrange so that they are lockable with a padlock in the "OFF" position.

Provide recessed manual motor controllers for single-speed, small wattage 
rating squirrel-cage induction motors, that include a single controller and 
indicating light in a 100 millimeter square wall outlet box, for 
flush-wiring devices with matching corrosion-resistant steel flush cover 
plate. Provide surface-mounted manual motor controllers for single-speed, 
small wattage rating squirrel cage induction motors that include a single 
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controller and indicating light in a NEMA 250, Type 1 general-purpose 
enclosure.

Provide recessed and surface-mounted manual motor controllers for two-speed,
small wattage rating squirrel-cage induction motors, that include two 
controllers, two indicating lights, and a selector switch in a 
multiple-gang wall outlet box for flush-wiring devices, with matching 
corrosion-resistant steel flush-cover plate.  Provide surface-mounted 
manual motor controllers for two-speed small wattage rating squirrel-cage 
induction motors, that include two controllers, two indicating lights, and 
a selector switch in a NEMA 250, Type 1general-purpose enclosure.

2.1.2   Magnetic Motor Controllers

2.1.2.1   Full-Voltage Controllers

Provide full-voltage, full magnetic devices in accordance with NEMA ICS 1, 
NEMA ICS 2, and UL 508for magnetic motor controllers for the control and 
protection of single- and three-phase, 60-hertz, squirrel-cage induction 
motors.

Provide operating coil assembly that operates satisfactorily between 85 and 
110 percent of rated coil voltage.  Provide 120 volts, 60 hertz motor 
control circuits.

Provide controller with two normally open and two normally closed auxiliary 
contacts rated per NEMA ICS 1 and NEMA ICS 2 in addition to the sealing-in 
contact for control circuits.

Provide solderless pressure wire terminal connectors for line-and 
load-connections to controllers.

Include three manual reset thermal overload devices for overcurrent 
protection, one in each pole of the controller.  Provide thermal overload 
relays of melting-alloy or bimetallic nonadjustable type with continuous 
current ratings and service-limit current ratings, and with a plus or minus 
15 percent adjustment to compensate for ambient operating conditions.

Provide an externally operable manual-reset button to re-establish control 
power to the holding coil of the electromagnet.  After the controller has 
tripped from overload, ensure that resetting the motor-overload device does 
not restart the motor.

Provide enclosure in accordance with NEMA 250, Type NEMA 4X.

2.1.2.2   Reduced-Voltage Starters

Conform to the requirements for full-voltage controllers for 
reduced-voltage starters, except for voltage, and to the following 
additional requirements.

Fully protect the motor during all phases of motor starting with an 
overload device in each motor leg.  Rate starter contacts to withstand the 
switching surges during selector to full voltage.  Provide starter that 
contains the necessary sensing and timing devices to monitor motor 
operation and select the correct time for selector to full voltage.

Adequately ventilate resistors and autotransformers used for starting.  
Ventilate solid-state starters for starting cycles as well as any follow-on 
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restart-run cycles.  Operate external control circuits or solid-state 
starters at a maximum of 120 volts ac.

For solid-state starters, provide adjustable starting torque from 0 to 50 
percent of applied voltage, minimum.  Provide autotransformer starters with 
a minimum of three taps above 50 percent reduced voltage.

2.1.3   Combination Motor Controllers

Following requirements are in addition to the requirements specified for 
magnetic motor controller:

Provide combination motor controllers for the control and protection of 
single-and three-phase 60-hertz alternating-current squirrel-cage 
induction motors with branch-circuit disconnecting and protective 
devices  in accordance with NEMA ICS 1, NEMA ICS 2, and NEMA ICS 6.

For combination motor controllers include magnetic motor controllers 
and molded-case circuit breakers or MCP in metal enclosures in 
accordance with NEMA 250 or motor-control center draw-out assemblies 
with control-power transformers, selector switches, pushbuttons, and 
indicating lights as follows:

Provide full-voltage, full-magnetic devices as specified in this 
section under paragraph entitled, "Remote-Control Station 
Enclosures." for magnetic motor controllers and enclosures.

Provide thermal-magnetic breakers as specified in paragraph 
entitled, "Manual Motor Controllers."for molded-case circuit 
breakers. Manufacturer's standard MCP may be used in lieu of 
molded-case circuit breakers.

Provide control-power transformers 120-volt ac maximum, selector 
switches, pushbuttons, and pilot lights as required.

Identify combination motor controllers with identification plates 
affixed to front cover of the controller.

2.1.3.1   Nonreversing Combination Motor Controllers

Following requirements are in addition to the requirements for magnetic 
motor controllers:

For nonreversing combination motor controllers for the control and 
protection of single-speed squirrel-cage induction motors, include a 
magnetic controller with molded-case circuit breaker or MCP with 
selector switch or start/stop pushbutton and indicating light in the 
cover of the enclosure.

Provide rating of [single] [and] [three]-phase single-speed 
full-voltage magnetic controllers for nonplugging and nonjogging duty 
in accordance with NEMA ICS 1 and NEMA ICS 2.

Provide wiring and connections for full-voltage single-speed magnetic 
controllers in accordance with NEMA ICS 1 and NEMA ICS 2.

2.1.3.2   Reversing Combination Motor Controllers

Following requirements are in addition to the requirements for magnetic 
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motor controllers:

For reversing combination motor controllers for the control and protection 
of single-speed squirrel-cage induction motors, include two interlocked 
magnetic controllers with molded-case circuit breaker or MCP, with selector 
switch or forward/reverse/stop pushbutton and two indicating lights in the 
cover of the enclosure.  Indicate with indicating lights the forward and 
reverse running connection of the motor controller.

Provide rating of single and three-phase single-speed full-voltage magnetic 
controllers for plug-stop, plug-reverse, or jogging duty in accordance with 
NEMA ICS 1 and NEMA ICS 2.

Provide wiring and connections for full-voltage single-speed magnetic 
controllers in accordance with NEMA ICS 1 and NEMA ICS 2.

2.1.3.3   Two-Speed Combination Motor Controllers

Following requirements are in addition to the requirements for magnetic 
motor controllers:

For two-speed combination motor controllers for the control and 
protection of single- and two-winding, two-speed, three-phase, 
squirrel-cage induction motors, include two magnetic controllers with 
molded-case circuit breaker or MCP, with selector switch or 
fast/slow/stop pushbutton and two indicating lights in the cover of the 
enclosure.  Indicate with indicating lights the high- and low-speed 
running connection of the motor controller.

Provide rating of three-phase, two-speed, full-voltage, magnetic 
controllers for nonplugging and nonjogging duty for constant- and 
variable-torque motors in accordance with NEMA ICS 1 and NEMA ICS 2.

Provide rating of three-phase, two-speed, full-voltage, magnetic 
controllers for nonplugging and nonjogging duty for constant-motors 
motors in accordance with NEMA ICS 1 and NEMA ICS 2.

Provide rating of three-phase, two-speed, full-voltage, magnetic 
controllers for plug-stop, plug-reverse, or jogging duty for 
constant-torque, variable-torque, and constant wattage motors in 
accordance with NEMA ICS 1 and NEMA ICS 2.

2.2   INSTRUMENT TRANSFORMERS

Comply with the interference requirements listed below, measured in 
accordance with IEEE C63.2, IEEE C63.4, and NEMA 107 for Instrument 
transformers.

                        Preferred                             Radio Influence
               Basic    Nominal   Test Voltage   Test Voltage  Voltage Level,
  Insulation Insulation  System   for Potential  for Current    Microvolts
    Class,     Level,   Voltage,  Transformers,  Transformers,  Dry    Oil
      kV        kV        kV          kV             kV         Type  Filled
  __________________________________________________________________________
    0.6         10      .......       .....            0.76        250    250

    1.2         30       0.208        0.132            0.76        250    250
                         0.416        0.264
                         0.832        0.528
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                        Preferred                             Radio Influence
               Basic    Nominal   Test Voltage   Test Voltage  Voltage Level,
  Insulation Insulation  System   for Potential  for Current    Microvolts
    Class,     Level,   Voltage,  Transformers,  Transformers,  Dry    Oil
      kV        kV        kV          kV             kV         Type  Filled
  __________________________________________________________________________
                         1.04         0.66

    2.5         45       2.40         1.52             1.67        250    250

    5.0         60       4.16         2.64             3.34        250    250
                         4.80         3.04

    8.7         75       7.20         4.57             5.77        250    250
                         8.32         5.28

  15L or 15H    95-110  12.00         7.62             9.41       1000    250
                        12.47         7.92
                        14.40         9.14

    25          150     23.00        14.60            15.70      2500    650

    34.5        200     34.50        21.90            23.0       ....    650

    46          250     46.00        29.20            29.30      ....   1250

    69          350     69.00        43.80            44.00      ....   1250

    92          450     92.00        58.40            58.40      ....   2500

   115          550    115.00        73.40            73.40      ....   2500

   138          650    138.00        88.00            88.00      ....   2500

2.2.1   Current Transformers

Provide current transformers that conform to IEEE C57.13 for installation 
in metal-clad switchgear.  Use standard 3-A secondary transformer.

Provide wound bushing bar window type transformers.

Provide transformers that have double secondary winding.

Provide transformers that are complete with secondary short-circuiting 
device.

For window-type current transformers, provide indoor dry type construction 
with secondary current ratings as indicated with specified burden, 
frequency, and accuracy.

2.2.2   Potential Transformers

For potential transformers, conform to IEEE C57.13 for installation in 
metal-clad switchgear.  Use standard 120-volt secondary transformers.

Provide transformers that have single tapped double secondary.

Provide burden, frequency, and accuracy as required.
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For disconnecting potential transformers with integral fuse mountings and 
current-limiting fuses, provide indoor dry type two-winding construction 
with primary and secondary voltage ratings as required.

2.3   ENCLOSURES

2.3.1   Equipment Enclosures

Provide enclosures for equipment in accordance with NEMA 250.

Contain equipment installed inside, clean, dry locations in a NEMA Type 1, 
general-purpose sheet-steel enclosure.

Contain equipment installed in wet locations in a NEMA Type 4 watertight, 
corrosion-resistant sheet-steel enclosure, constructed to prevent entrance 
of water when tested in accordance with NEMA ICS 6 for Type 4 enclosures.

Contain equipment installed in industrial locations in a NEMA Type 12 
industrial use, sheet-steel enclosure, constructed to prevent the entrance 
of dust, lint, fibers, flyings, oil, and coolant seepage.

Contain equipment installed in Class I, Division I, Group A, B, C, and D, 
hazardous locations, in NEMA Type 7 enclosures approved for the specific 
flammable gas or vapor that is possibly present under normal operating 
conditions.

Contain equipment installed in Class II, Division I, Group E, F and G, 
hazardous locations, in NEMA Type 9 enclosures approved for use where 
combustible dust is possibly present under normal operating conditions.

Fabricate sheet-steel enclosures from uncoated carbon-steel sheets of 
commercial quality, with box dimensions and thickness of sheet steel in 
accordance with UL 50.

Fabricate steel enclosures from corrosion-resistant, chromium-nickel steel 
sheet conforming to ASTM A167 Type 300 series with ASM No. 4 
general-purpose polished finish, with box dimensions and thickness of sheet 
steel in accordance with UL 50.

Provide cast-iron enclosures from gray-iron castings conforming to 
ASTM A48/A48M with tensile-strength classification recognized as suitable 
for the application.  Provide cast metal enclosures that are not less than 
3 millimeter thick at every point, of greater thickness at reinforcing ribs 
and door edges, and not less than 6 millimeter thick at tapped holes for 
conduits.

2.3.2   Remote-Control Station Enclosures

Provide remote-control station enclosures for pushbuttons, selector 
switches, and indicating lights in accordance with the appropriate articles 
of NEMA ICS 6 and NEMA 250.

Contain remote-control stations installed in indoor, clean, dry locations 
in NEMA Type 1 general-purpose, sheet-steel enclosures.  Contain recessed 
remote-control stations in standard wall outlet boxes with matching 
corrosion-resistant steel flush cover plate.

Contain remote-control stations installed in wet locations in NEMA Type 4 
watertight, corrosion-resistant sheet-steel enclosures constructed to 
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prevent entrance of water when tested in accordance with NEMA ICS 6 and 
NEMA 250 for Type 4 enclosures.

Contain remote-control stations installed in wet locations in NEMA Type 4 
watertight, cast-iron enclosures, constructed to prevent entrance of water 
when tested in accordance with NEMA ICS 6 and NEMA 250 for Type 4 
enclosures.

Contain remote-control stations installed in dry noncombustible dust-laden 
atmospheres in NEMA Type 12 dusttight, cast-iron enclosures with gaskets or 
their equivalent to prevent the entrance of dust.

Contain remote-control stations installed in industrial locations in NEMA 
Type 12 industrial-use, sheet-steel enclosures, constructed to prevent the 
entrance of dust, lint, fibers, flyings, oil, and coolant seepage.

Contain remote-control stations installed in industrial locations in NEMA 
Type 12 industrial-use, cast-iron enclosures, constructed to prevent the 
entrance of dust, lint, fibers, flyings, oil, and coolant seepage.

Contain remote-control stations installed in Class I, Division I, Group A, 
B, C, and D, hazardous locations in NEMA Type 7 enclosures, approved for 
the specific flammable gas or vapor which is possibly present under normal 
operating conditions.

Contain remote-control stations installed in Class II, Division I, Group E, 
F and G, hazardous locations in NEMA Type 9 enclosures, approved for use 
where combustible dust is possibly present under normal operating 
conditions.

Fabricate sheet-steel enclosures from uncoated carbon-steel sheets of 
commercial quality, with box dimensions and thickness of sheet steel in 
accordance with UL 50.

Fabricate steel enclosures from corrosion-resistant, chromium-nickel steel 
sheet, conforming to ASTM A167, Type 300 series with ASM No. 4 
general-purpose polished finish, with box dimensions and thickness of sheet 
steel in accordance with UL 50.

Provide cast-iron enclosures of gray-iron castings, conforming to 
ASTM A48/A48M, with tensile-strength classification recognized as suitable 
for this application.  Provide cast metal enclosures that are not less than 
3 millimeter thick at every point, of greater thickness at reinforcing ribs 
and door edges not less than 6 millimeter thick at tapped holes for conduit.

Install remote-control stations with the centerline 1700 millimeter above 
the finished floor.

2.4   CIRCUIT BREAKERS

Provide circuit breakers that conform to UL 489, and NEMA AB 3.

2.4.1   Molded-Case Circuit Breakers

Provide molded case, manually operated, trip-free, circuit breakers, with 
inverse-time thermal-overload protection and instantaneous magnetic 
short-circuit protection as required.  Completely enclose circuit breakers 
in a molded case, with the calibrated sensing element factory-sealed to 
prevent tampering.
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Locate thermal-magnetic tripping elements in each pole of the circuit 
breaker, and provide inverse-time-delay thermal overload protection and 
instantaneous magnetic short-circuit protection.  Provide instantaneous 
magnetic tripping element, that is adjustable and accessible from the front 
of the breaker on frame sizes larger than 100 amperes.

Size breaker  as required for the continuous current rating of the 
circuit.  Provide breaker class as required.

Provide sufficient interrupting capacity of the panel and lighting branch 
circuit breakers, to successfully interrupt the maximum short-circuit 
current imposed on the circuit at the breaker terminals.  Provide circuit 
breaker interrupting capacities with a minimum of 10,000 amperes and that 
conform to NEMA AB 3.

Provide the common-trip type multipole circuit breakers having a single 
operating handle and a two-position on/off indication.  Provide circuit 
breakers with temperature compensation for operation in an ambient 
temperature of 40 degrees C.  Provide circuit breakers that have root mean 
square (rms) symmetrical interrupting ratings sufficient to protect the 
circuit being supplied.  Interrupting ratings may have selective type 
tripping (time delay, magnetic, thermal, or ground fault).

Provide phenolic composition breaker body capable of having such 
accessories as handle-extension, handle-locking, and padlocking devices 
attached where required.

Provide circuit breakers used for meter circuit disconnects that meet the 
applicable requirements of NFPA 70 and that are of the motor-circuit 
protector type.

For circuit breakers used for service disconnection, provide an enclosed 
circuit-breaker type with external handle for manual operation.  Provide 
sheet metal enclosures with a hinged cover suitable for surface mounting.

2.4.2   Enclosed Molded-Case Circuit Breakers

For enclosed circuit breakers, provide thermal-magnetic molded-case circuit 
breakers in surface-mounted, nonventilated enclosures conforming to the 
appropriate articles of NEMA 250 and UL 489.

Provide enclosed circuit breakers in nonhazardous locations as follows:

Contain circuit breakers installed inside clean, dry locations in NEMA 
Type 1, general purpose sheet steel enclosures.

Contain circuit breakers installed in unprotected outdoor locations, in 
NEMA Type 3R, weather-resistant sheet steel enclosures that are 
splashproof, weatherproof, sleetproof, and moisture resistant.

Contain circuit breakers installed in wet locations, in NEMA Type 4, 
watertight corrosion-resistant sheet steel enclosures constructed to 
prevent entrance of water.

Contain circuit breakers installed in wet locations in NEMA Type 4, 
watertight cast-iron enclosures, constructed to prevent entrance of 
water when tested in accordance with NEMA ICS 1 for Type 4 enclosures.
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Contain circuit breakers installed in dry, noncombustible dust-laden 
atmospheres in NEMA Type 5, dusttight corrosion-resistant sheet steel 
enclosures, with gaskets or their equivalent to prevent the entrance of 
dust.

Contain circuit breakers installed in dry, noncombustible, dust-laden 
atmospheres in NEMA Type 5, dusttight cast-iron enclosures, with 
gaskets or their equivalent to prevent the entrance of dust.

Contain circuit breakers installed in industrial locations in NEMA Type 
12, industrial-use sheet steel enclosures, constructed to prevent the 
entrance of dust, lint, fibers and flyings, and oil and coolant seepage.

Fabricate steel enclosures from corrosion-resistant steel sheet, 
conforming to ASTM A167, 300 series corrosion-resistant steel, with box 
dimensions and thickness of sheet steel in accordance with UL 50.]

Provide cast-iron enclosures of gray-iron castings conforming to 
ASTM A48/A48M with tensile strength classification suitable for this 
application.  Provide cast metal enclosures that are not less than 
1/8-inch thick at every point, of greater thickness at reinforcing ribs 
and door edges, and not less than 6 millimeter thick at tapped holes 
for conduits.

2.5   FUSES

Provide a complete set of fuses for all switches and switchgear. Rate fuses 
that have a voltage rating of not less than the circuit voltage.

Make no change in continuous-current rating, interrupting rating, and 
clearing or melting time of fuses unless written permission has first been 
secured.

Provide nonrenewable cartridge type fuses for ratings 30 amperes, 125 volts 
or less.  Provide renewable cartridge type fuses for ratings above 30 
amperes 600 volts or less with time-delay dual elements, except where 
otherwise indicated.  Conform to NEMA FU 1 for fuses.

Install special fuses such as extra-high interrupting-capacity fuses, fuses 
for welding machines, and capacitor fuses where required. Plug fuses are 
not permitted.

Label fuses showing UL class, interrupting rating, and time-delay 
characteristics, when applicable.  Additionally, clearly list fuse 
information on equipment drawings.

Provide porcelain fuse holders when field-mounted in a cabinet or box.  Do 
not use fuse holders made of such materials as ebony asbestos, Bakelite, or 
pressed fiber for field installation.

2.6   CONTROL DEVICES

2.6.1   Magnetic Contactors

Provide magnetic contactors in accordance with NEMA ICS 1 and NEMA ICS 2 as 
required for the control of low-voltage, 60-hertz, tungsten-lamp loads, 
fluorescent-lamp loads, resistance-heating loads, and the primary windings 
of low-voltage transformers.
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Provide core-and-coil assembly that operates satisfactorily with coil 
voltage between 85 and 110 percent of its voltage rating.

Provide contactor that is designed with a normally open holding circuit 
auxiliary contact for control circuits, with a rating in accordance with 
NEMA ICS 1 and NEMA ICS 2.

Furnish solderless pressure wire terminal connectors, or make available for 
line-and-load connections to contactors in accordance with NEMA ICS 1 and 
NEMA ICS 2.

Provide magnetic contactors with a rating in accordance with NEMA ICS 1and 
NEMA ICS 2.

2.6.2   Control-Circuit Transformers

Provide control-circuit transformers within the enclosure of magnetic 
contactors and motor controllers when the line voltage is in excess of 120 
volts.  Provide encapsulated dry type, single-phase, 60-hertz transformer, 
with a 120-volt (or 24-volt) isolated secondary winding.

Do not provide a transformer with a rated primary voltage less than the 
rated voltage of the controller, or a rated secondary current less than the 
continuous-duty current of the control circuit.

Provide voltage regulation of the transformer such that, with rated primary 
voltage and frequency, the secondary voltage is not less than 95 percent 
nor more than 105 percent of rated secondary voltage.

Provide source of supply for control-circuit transformers at the load side 
of the main disconnecting device.  Protect secondary winding of the 
transformer and control-circuit wiring against overloads and short 
circuits, with fuses selected in accordance with NEMA ICS 6.  Ground 
secondary winding of the control-circuit transformer in accordance with 
NEMA ICS 6.

2.6.3   Magnetic Control Relays

Provide magnetic control relays for energizing and de-energizing the coils 
of magnetic contactors or other magnetically operated devices, in response 
to variations in the conditions of electric control devices in accordance 
with NEMA ICS 1, and NEMA ICS 2.

Provide core-and-coil assembly that operates satisfactorily with coil 
voltages between 85 and 110 percent of their voltage rating.

Provide relays that are designed to accommodate normally open and normally 
closed contacts.

Provide 120 -volt, 60-hertz, Class AIB magnetic control relays with a 
continuous contact rating of 10 amperes, and with current-making and 
-breaking ability in accordance with NEMA ICS 1 and NEMA ICS 2, two 
normally open and two normally closed.

2.6.4   Pushbuttons and Switches

2.6.4.1   Pushbuttons

For pushbuttons for low-voltage ac full-voltage magnetic controllers, 
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provide heavy-duty oiltight NEMA 250, Type 12, momentary-contact devices 
rated 600 volts, with pilot light, and with the number of buttons and the 
marking of identification plates as shown.  Furnish pushbutton color code 
in accordance with NEMA ICS 6.

Provide pushbuttons that are designed with normally open, circuit-closing 
contacts; normally closed circuit-opening contacts; and two-circuit 
normally open and normally closed circuit-closing and -opening contacts.  
Provide pushbutton-contact ratings in accordance with NEMA ICS 1 and 
NEMA ICS 2 with contact designation A600.

Identify pushbuttons in remote control stations with identification plates 
affixed to front cover in a prominent location.  Carry the identification 
of the system being controlled on the identification plate.

2.6.4.2   Selector Switches

Provide heavy-duty oiltight maintained-contact selector switches for 
low-voltage control circuits, with the number of positions and the marking 
of identification plates in accordance with NEMA ICS 1 and NEMA ICS 2.

Identify selector switches in remote control stations with engraved 
identification plates affixed to front cover in a prominent location.  
Carry the identification of the system being controlled on the 
identification plate.

2.6.4.3   Ammeter Selector Switches

Provide rotary multistage snap-action type ammeter selector switches for 
switchgear in accordance with UL 20 with silver-plated contacts rated for 
600 volts ac or dc.  Provide a manually operated, four-position selector 
switch rated for 600 volts, 20 amperes, minimum, and designed to permit 
current readings on each bus of the main bus from a single indicating 
instrument.  Mount ammeter switch on the hinged front panel of the 
switchgear compartment and completely isolate it from high-voltage 
circuits, with engraved escutcheon plate.

Provide a pistol-grip or oval type selector switch handle.

2.6.4.4   Voltmeter Selector Switches

Provide rotary snap-action type voltmeter selector switches for switchgear 
in accordance with UL 20 with silver-plated contacts rated for 600 volts ac 
or dc.  Provide manually operated, four-position switch designed to permit 
voltage readings on each phase of the main bus from a single indicating 
instrument.  Mount voltmeter switch on the hinged front panel of the 
switchgear compartment and completely isolate from high-voltage circuits, 
and with engraved escutcheon plate.

Provide a pistol-grip or oval type selector switch handle.

2.6.4.5   Miscellaneous Switches

Provide float, limit, door, pressure, proximity, and other types of 
switches in accordance with IPC D330 and of the types and classes indicated.

2.7   TIME SWITCHES

Provide time switches for the control of tungsten-lamp loads, 
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fluorescent-lamp loads, resistive-heating loads, motors, and magnetically 
operated devices, consisting of a motor-driven time dial and switch 
assembly in a NEMA 250, Type 1 general-purpose enclosure.

Provide motor drives consisting of 120-volt, single-phase, 60-hertz, 
heavy-duty, self-starting synchronous motors, directly connected to the 
time dial through a geartrain operating mechanism.  Provide a spring-wound 
stored-energy source of reserve power that will automatically operate the 
mechanism for a period of not less than 12 hours in case of electric power 
failure.  Provide spring that automatically rewinds electrically in not 
more than 3 hours of time after electric power is restored.

Include a heavy-duty general-purpose precision snap-action switch in 
accordance with UL 20 for switch mechanism, with provision for a manual 
"OFF" and "ON" operation of the switch.

Provide time switches for the control of 120/240-volt, 2- and 3-wire, 
single-phase, 60-hertz circuits and 120/208-volt, three-phase, 4-wire, 
60-hertz circuits, with a continuous-current tungsten-lamp load rating of 
35 amperes.

2.8   PROTECTIVE RELAYS

2.8.1   Overcurrent Relays

Conform to IEEE C37.90 for overcurrent relays.

For protection against phase and ground faults, provide single-phase 
nondirectional removable induction type overcurrent relays with built-in 
testing facilities designed for operation on the dc or ac control circuit 
indicated.

Provide ground-fault overcurrent relays with short-time inverse time 
characteristics with adjustable current tap range as required.

Provide phase-fault overcurrent relays with varied inverse-time 
characteristics with adjustable current tap range as required, and 
indicating instantaneous-trip attachments with adjustable current range as 
required.

Semiflush-mount case with matching cover to the hinged instrument panel.

Provide solid-state static-type trips for low-voltage power circuit 
breakers in accordance with EIA 443 and IEEE C37.17.

Provide a trip unit that employs a combination of discreet components and 
integrated circuits to provide the time-current protection functions 
required in a modern selectively coordinated distribution system.

Provide complete system selective coordination by utilizing a combination 
of the following time-current curve-shaping adjustments: ampere setting; 
long-time delay; short-time pickup; short-time delay; instantaneous pickup; 
and ground fault.

Provide switchable or easily defeatable instantaneous and ground fault 
trips.

Make all adjustments using non-removable, discrete step, highly reliable 
switching plugs for precise settings.  Provide a sealable, transparent 
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cover over the adjustments to prevent tampering.

Furnish trip devices with three visual indicators to denote the automatic 
tripping mode of the breaker including:  overload; short circuit; and 
ground fault.

Wire trip unit to appropriate terminals whereby an optional remote 
automatic trip accessory can be utilized to provide the same indication.

Make available for use a series of optional automatic trip relays for use 
with the trip unit to provide remote alarm and lockout circuits.

Provide all trip units with test jacks for in-service functional testing of 
the long-time instantaneous and ground fault circuits using a small 
hand-held test kit.

2.8.2   Directional Overcurrent Relays

Provide directional overcurrent relays in accordance with IEEE C37.90.

For directional overcurrent relays for protection against reverse-power 
faults, provide single-phase induction type with adjustable time-delay and 
instantaneous trip attachments.  Provide removable type relays with 
inverse-time directional and overcurrent units with built-in testing 
facilities.

Semi-flush mount case with matching cover to the hinged instrument panel.

2.8.3   Reclosing Relays

For reclosing relays, conform to IEEE C37.90.

Design reclosing relays to reclose circuit breakers that have tripped from 
overcurrent.  Provide device that automatically recloses the breaker at 
adjustable time intervals between reclosures and then locks out the breaker 
in the open position if the fault persists.  If the fault disappears after 
any reclosure, the circuit breaker remains closed and the reclosing relay 
resets automatically and is ready to start a new sequence of operation.

Provide removable reclosing relays with built-in testing facilities and 
consisting of a timing unit rated at 120/240 volts, single-phase, ac and 
solenoid and contactor units with dc rating as indicated.  Arrange contacts 
for one instantaneous reclosure and two subsequent reclosures at 15 and 45 
seconds, respectively.  Set time dial for 60-second drum speed.

Semi-flush mount case with matching cover to the hinged instrument panel.

2.8.4   Undervoltage Relays

For undervoltage relays conform to IEEE C37.90.

Provide three-phase induction type undervoltage relays, including inverse 
timing with adjustable high- and low-voltage contacts and calibrated scale 
for protection against loss of voltage, undervoltage, and overvoltage.  
Equip relays with indicating contactor and voltage switches to provide 
electrically separate contact circuits.  Provide relays that are removable 
with built-in testing facilities and that are suitable for operation on 
120-volt ac circuits, with contacts that are suitable for operation on dc 
or ac control circuits.
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Semi-flush mount case with matching cover to the hinged instrument panel.

2.9   INDICATING INSTRUMENTS

2.9.1   Ammeters

For ammeters, conform to ANSI C39.1.

Provide switchboard indicating ammeters of approximately 115 millimeter 
square with 250-degree scale and recessed cases suitable for flush 
mounting.  Furnish white dials with black figures and black pointers.  
Mount instruments on the hinged front panel of the switchgear compartment 
completely isolated from high-voltage circuits.  Provide standard 5-ampere 
type meter for a zero to full-scale normal movement, 60 hertz.

2.9.2   Voltmeters

For voltmeters, conform to ANSI C39.1.

Provide a switchboard indicating voltmeters that is approximately 115 
millimeter square with 250-degree scale and recessed cases suitable for 
flush mounting.  Furnish white dials with black figures and black 
pointers.  Mount instruments on the hinged front panel of the switchgear 
compartment completely isolated from high-voltage circuits.  Provide 
standard 120-volt type voltmeter for a zero to full-scale normal movement, 
60 hertz.

2.9.3   Watt-Hour Meters/Wattmeters

For watt-hour meters, wattmeters, and pulse initiation meters, conform to 
ANSI C12.1.

Provide  three-phase induction type switchboard wattmeters for use with 
instrument transformers with two stators, each equipped with a current and 
potential coil.  Provide meter that is rated for 5 amperes at 120 volts and 
is suitable for connection to three-phase, 3- and 4-wire circuits.  Provide 
instrument complete with potential indicating lamps, light-load and 
full-load adjustments, phase balance, power-factor adjustments, four-dial 
clock register, ratchets to prevent reverse rotation, and built-in testing 
facilities.

Provide pulse initiating meters for use with demand meters or pulse 
recorders, that are suitable for use with mechanical or electrical pulse 
initiators.  Provide mechanical load imposed on the meter by the pulse 
initiator that is within the limits of the pulse meter.  Provide load as 
constant as practical throughout the entire cycle of operation to ensure 
accurate meter readings.  Provide pulse initiating meter that is capable of 
measuring the maximum number of pulses at which the pulse device is 
nominally rated.  Consider pulse initiating meter to be operating properly 
when a kilowatt hour check indicates that the demand meter kilowatthours 
are within limits of the watthour meter kilowatthours.

Locate pulse initiating meters such that components sensitive to moisture 
and temperature conditions are minimized.  Take precautions to protect 
sensitive electronic metering circuitry from electromagnetic and 
electrostatic induction.

Furnish removable meters with draw out test plug and furnish contact 
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devices to operate remote impulse-totalizing graphic demand meters.

Semi-flush mount case with matching cover to the hinged instrument panel.

2.9.4   Graphic Demand Meters

For impulse-totalizing graphic demand meters, conform to ANSI C12.1.

Provide impulse-totalizing graphic demand meters that are suitable for use 
with switchboard watt-hour meters and that include a two-circuit totalizing 
relay, cyclometer for cumulative record of impulses, four-dial totalizing 
kilowatt-hour register, synchronous motor for timing mechanism, torque 
motor, and chart drive.  Provide a positive chart-drive mechanism 
consisting of chart spindles and drive sprockets that maintains the correct 
chart speed for roll strip charts.  Provide instrument that records as well 
as indicates on clearly legible graph paper, the 15-minute integrated 
kilowatt demand of the totalized system.

Furnish the motive power for advancing the register and pen-movement 
mechanism with a torque motor.  Provide capillary pen containing a 1-month 
ink supply.  Provide a 31-day continuous record of operation roll charts.

Semi-flush mount case with matching cover to the hinged instrument panel.

2.9.5   Specialty-Type Meters

For specialty meters, conform to ANSI C39.1.  Specialty-type meters are 
panel meters applicable to specific situations, such as pyrometers and dc 
parameter meters that conform to the panel layout specified.  Provide meter 
scales that are not less than 180 degrees.  Do not use edgewise meters for 
circuit current and voltage measurements.

2.10   FACTORY TESTING

Perform factory tests on control and low voltage protective devices in 
accordance with the manufacturer's recommendations.

Conduct short-circuit tests in accordance with Section 2 of NEMA ICS 1.

2.11   INDICATING LIGHTS

2.11.1   General-Purpose Type

For indicating lights, provide oiltight instrument devices with threaded 
base and collar for flush-mounting, translucent convex lens, candelabra 
screw-base lampholder, and 120-volt, 6-watt, Type S-6 incandescent lamp in 
accordance with ANSI C78.23.  Provide indicating lights color coded in 
accordance with NEMA ICS 6.

Provide indicating lights in remote-control stations when pushbuttons and 
selector switches are out of sight of the controller.

2.11.2   Switchboard Indicating Lights

For switchboard indicating lights, provide the manufacturer's standard 
transformer type units 120-volt input utilizing low-voltage lamps and 
convex lenses of the colors indicated.  Provide indicating lights that are 
capable of being relamped from the switchboard front.  Indicating lights 
utilizing resistors in series with the lamps are not permitted except in 
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direct-current control circuits.  Provide lights that have a press-to-test 
feature.

2.12   FINISH

Protect metallic materials against corrosion.  Provide equipment with the 
standard finish by the manufacturer when used for most indoor 
installations.  For harsh indoor environments (any area subjected to 
chemical and/or abrasive action), and all outdoor installations, refer to 
Section 09 96 00 HIGH-PERFORMANCE COATINGS.

PART 3   EXECUTION

3.1   INSTALLATION

Install Control devices and protective devices that are not factory 
installed in equipment, in accordance with the manufacturer's 
recommendations and field adjusted and operation tested.  Conform to NFPA 70, 
NEMA ICS 1 and NEMA ICS 2 requirements for installation of control and 
protective devices.

3.2   FIELD TESTING

Demonstrate to operate as indicated control and protective devices not 
factory installed in equipment.

Ratio and verify tap settings of instrumentation, potential, and current 
transformers.

Perform dielectric tests on insulating oil in oil circuit breakers before 
the breakers are energized.  Test oil in accordance with ASTM D877, and 
provide breakdown voltage that is not less than 25,000 volts.  Provide 
manufacturer certification that the oil contains no PCB's, and affix a 
label to that effect on each breaker tank and on each oil drum containing 
the insulating oil.

Field adjust reduced-voltage starting devices to obtain optimum operating 
conditions.  Provide test meters and instrument transformers that conform 
to ANSI C12.1 and IEEE C57.13.

Do not energize control and protective devices until recorded test data has 
been approved.  Provide final test reports  with a cover letter/sheet 
clearly marked with the System name, Date, and the words "Final Test 
Reports - Forward to the Systems Engineer/Condition Monitoring 
Office/Predictive Testing Group for inclusion in the Maintenance Database."

        -- End of Section --
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SECTION 26 09 23.00 40

LIGHTING CONTROL DEVICES
08/13

PART 1   GENERAL

Section 26 00 00.00 20 BASIC ELECTRICAL MATERIALS AND METHODS applies to 
work specified in this section.

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

GREEN SEAL (GS)

GS-12 (1997) Occupancy Sensors

ILLUMINATING ENGINEERING SOCIETY OF NORTH AMERICA (IES)

IES LM-48 (2001) Guide for Testing the Calibration 
of Locking-Type Photoelectric Control 
Devices Used in Outdoor Applications

U.S. FEDERAL COMMUNICATIONS COMMISSION (FCC)

FCC Part 15 Radio Frequency Devices (47 CFR 15)

UNDERWRITERS LABORATORIES (UL)

UL 773 (1995; Reprint Mar 2002) Standard for 
Plug-In, Locking Type Photocontrols for 
Use with Area Lighting

UL 98 (2004; Reprint May 2012) Enclosed and 
Dead-Front Switches

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are [for Contractor Quality Control 
approval.][for information only.  When used, a designation following the 
"G" designation identifies the office that will review the submittal for 
the Government.]  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-03 Product Data

Photoconductive Control Devices

Installation Drawings

Light-Sensitive Control Devices

Dimming Ballast Controls
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Light Level Sensor

Dimmer Switch

Lighting Contactor

Time Switch

Photocell Switch

Occupancy Sensors

Motion Sensors

SD-06 Test Reports

System Operation Tests

SD-10 Operation and Maintenance Data

Lighting Control System, Data Package 5

1.3   MAINTENANCE MATERIAL SUBMITTALS

Submit operation and maintenance data, lighting control system, data 
package 5, in accordance with Section 01 78 23 OPERATION AND MAINTENANCE 
DATA and as specified herein.  Show information for all lighting fixtures, 
control modules, control zones, occupancy sensors, motion sensors, light 
level sensors, power packs, dimming ballasts, schematic diagrams and all 
interconnecting control wire, conduit, and associated hardware.

PART 2   PRODUCTS

2.1   SYSTEM DESCRIPTION

2.1.1   PHOTOCONDUCTIVE CONTROL DEVICES

Provide photoconductive control devices in accordance with UL 773.  Control 
lighting luminaires [in banks by a single photo-control element mounted 
within each bank.] [individually by photo-control elements mounted [on] 
[or] [adjacent to] the heads of the luminaires.][  Mold housing for 
light-sensitive control devices from translucent butyrate or acrylic 
plastic materials and fasten to the base with screws.]  Provide physically 
and electrically interchangeable light sensitive control devices with 
three-pole, 3-wire locking plug and receptacle connections to the line, 
load, and neutral conductors of the lighting circuit.

Provide photoconductive control devices for natural daylight and darkness 
control of incandescent, fluorescent luminaires including a photoconductive 
cell, thermal actuator

2.1.1.1   Photoconductive Limit Settings

Provide device which turns on within the limits of plus 100 to minus 50 
percent of its setting, over a range of input voltage from 105 to 130 volts 
at rated frequency and ambient temperature, and at rated voltage and 
frequency over a range of temperature from minus 29 to 50 degrees C, with 
relative humidities up to 96-percent throughout the temperature range.
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Adjust the device to operate within the limits of 9 to 13 lux, but also 
capable of calibration of the turn-on light level over a minimum range from 
5 to 32 lux, and adaptable for calibration up to 108 lux.  Ratio of 
turn-off light level to turn-on light level is not to exceed 5.

2.1.1.2   Device Rating and Accuracy

Rate the devices at 120 or 277 volts, 60 hertz, with rated ambient 
temperature of 25 plus or minus 5 degrees C

Maintain instrument accuracy by proper calibration in accordance with 
IES LM-48.

2.2   COMPONENTS

2.2.1   Time Control Switches

Install switches with not less than four 6.4 mm bolts.  The use of sheet 
metal screws is not allowed.

2.2.2   Manual and Safety Switches

Provide a switch mechanism consisting of a heavy-duty general-purpose 
precision snap-acting switch, single-pole, single-throw, with a minimum 
rating of 1,000-watts incandescent-lamp load and 1,200-volt-amperes 
reactive for vapor-lamp load at rated voltage and frequency][ suitable for 
operation on a 208Y/120 volt, 60 Hz, three-phase system.  Provide with a 
selector switch having a minimum of three positions:  ON, OFF, and 
AUTOMATIC.  Use the automatic position when photoelectric or timer control 
is desired.  Interface the selector switch with the lighting system 
magnetic contactor to control system activity.

Ensure switches conform to UL 98.  Provide a quick-make, quick-break type 
switch such that a screwdriver is required to open the switch door when the 
switch is on, with blades visible when the door is open.  Coordinate 
terminal lugs with the wire size.

[2.2.3   Dimming Ballast Controls

Provide a single slide dimming ballast control dimmer with on/off control, 
compatible with the ballast.  Control the ballast light output over the 
full dimming range.  Provide a dimmer ballast control which is approved by 
the ballast manufacturer.

]2.2.4   Light Level Sensor

Provide UL listed light level sensor capable of detecting changes in 
ambient lighting levels, with a dimming range of 20 percent to 100 percent, 
minimum.  Ensure sensor is designed for use with dimming ballast and 
voltage system to which they are connected.  Provide with sensor capable of 
controlling 40 electronic dimming ballasts, minimum, with a sensor light 
level adjustable with a set level range from 100 to 1000 lux, minimum.  
Provide a sensor with a bypass function to electrically override the sensor 
control.

2.2.5   Occupancy Sensors

Provide UL listed occupancy sensor complying with FCC Part 15 and GS-12.  
Design occupancy sensors and power packs to operate on the voltage 
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indicated.  Provide sensors and power packs with circuitry that only allows 
load switching at or near zero current crossing of supply voltage, with 
mounting as indicated.  Provide sensor with an LED occupant detection 
indicator, adjustable sensitivity, and adjustable delayed-off time range of 
5 minutes to 15 minutes.  Provide color matching the adjacent wall plates 
wall mounted sensors, and white ceiling mounted sensors.  Provide ceiling 
mounted sensors with 6.28 rad coverage unless otherwise indicated.

Provide sensors with:

a.  crystal controlled ultrasonic sensor which does not cause detection 
interference between adjacent sensors.

b.  infrared sensors with a daylight filter, and a fresnel lens that is 
applicable to the controlled space.

c.  Ultrasonic/Infrared Combination Sensor
(1)  Occupancy detection to turn lights on requires both ultrasonic 

and infrared sensor detection, such that the lights remain on if 
either the ultrasonic or infrared sensor detects movement.  
Provide infrared sensor with a lens selected for indicated usage 
and daylight filter to prevent short wavelength infrared 
interference.  Provide crystal controlled ultrasonic sensor 
frequency.

d.  Microwave and audiophonic sensors.

2.2.6   Equipment Identification

2.2.6.1   Manufacturer's Nameplate

Provide each item of equipment with a nameplate bearing the manufacturer's 
name, address, model number, and serial number securely affixed in an 
inconspicuous place; the nameplate of the distributing agent is not 
acceptable.

2.2.6.2   Labels

Provide labeled control devices, clearly marked for operation of specific 
lighting functions according to type.  Note the following devices 
characteristics in the format "Use Only ":

Ensure markings related to control device type are clear.  Locate markings 
where readily visible to service personnel, but unseen from normal viewing 
angles when devices are in place.

PART 3   EXECUTION

3.1   INSTALLATION

Submit installation drawings for [light-sensitive] [occupancy sensitive] 
[motion sensitive] control devices in accordance with the manufacturer's 
recommended instructions for installation.

3.1.1   Manual and Safety Switches

Coordinate terminal lugs with the wire size.  Securely fasten switches to 
the supporting structure or wall using not less than four 6.4 mm bolts.  
The use of sheet metal screws is not allowed.
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3.2   FIELD QUALITY CONTROL

Perform system operation tests in accordance with referenced standards in 
this section.

Demonstrate that photoconductive control devices operate satisfactorily in 
the presence of the Contracting Officer.

        -- End of Section --
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SECTION 26 20 00

INTERIOR DISTRIBUTION SYSTEM
08/08

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM B1 (2012) Standard Specification for 
Hard-Drawn Copper Wire

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

ASTM D709 (2001; R 2007) Laminated Thermosetting 
Materials

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE 100 (2000; Archived) The Authoritative 
Dictionary of IEEE Standards Terms

IEEE C2 (2012; Errata 2012; INT 1-4 2012; INT 5 
2013) National Electrical Safety Code

INTERNATIONAL ELECTRICAL TESTING ASSOCIATION (NETA)

NETA ATS (2013) Standard for Acceptance Testing 
Specifications for Electrical Power 
Equipment and Systems

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

ANSI C80.1 (2005) American National Standard for 
Electrical Rigid Steel Conduit (ERSC)

ANSI C80.3 (2005) American National Standard for 
Electrical Metallic Tubing (EMT)

ANSI C80.5 (2005) American National Standard for 
Electrical Rigid Aluminum Conduit

NEMA 250 (2008) Enclosures for Electrical Equipment 
(1000 Volts Maximum)

NEMA FU 1 (2002; R 2007) Low Voltage Cartridge Fuses

NEMA ICS 1 (2000; R 2008; E 2010) Standard for 
Industrial Control and Systems: General 
Requirements

SECTION 26 20 00  Page 1



La Picota Virtual Interview Rooms
International Narcotics and Law Enforcement

NEMA ICS 2 (2000; R 2005; Errata 2008) Standard for 
Controllers, Contactors, and Overload 
Relays Rated 600 V

NEMA ICS 4 (2010) Terminal Blocks

NEMA ICS 6 (1993; R 2011) Enclosures

NEMA KS 1 (2001; R 2006) Enclosed and Miscellaneous 
Distribution Equipment Switches (600 V 
Maximum)

NEMA MG 1 (2011; Errata 2012) Motors and Generators

NEMA MG 10 (2001; R 2007) Energy Management Guide for 
Selection and Use of Fixed Frequency 
Medium AC Squirrel-Cage Polyphase 
Induction Motors

NEMA MG 11 (1977; R 2012) Energy Management Guide for 
Selection and Use of Single Phase Motors

NEMA RN 1 (2005) Polyvinyl-Chloride (PVC) Externally 
Coated Galvanized Rigid Steel Conduit and 
Intermediate Metal Conduit

NEMA TC 14 (2002) Standard for Reinforced 
Thermosetting Resin Conduit (RTRC) and 
Fittings

NEMA TC 2 (2003) Standard for Electrical Polyvinyl 
Chloride (PVC) Conduit

NEMA TC 3 (2004) Standard for Polyvinyl Chloride 
(PVC) Fittings for Use With Rigid PVC 
Conduit and Tubing

NEMA VE 1 (2009) Standard for Metal Cable Tray 
Systems

NEMA WD 1 (1999; R 2005; R 2010) Standard for 
General Color Requirements for Wiring 
Devices

NEMA WD 6 (2002; R 2008) Wiring Devices Dimensions 
Specifications

NEMA Z535.4 (2011) American National Standard for 
Product Safety Signs and Labels

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2011; Errata 2 2012) National Electrical 
Code

NFPA 70E (2012; Errata 2012) Standard for 
Electrical Safety in the Workplace
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NFPA 780 (2011) Standard for the Installation of 
Lightning Protection Systems

TELECOMMUNICATIONS INDUSTRY ASSOCIATION (TIA)

TIA-568-C.1 (2009; Add 2 2011; Add 1 2012) Commercial 
Building Telecommunications Cabling 
Standard

TIA-569 (2012c; Addendum 1 2013; Errata 2013) 
Commercial Building Standard for 
Telecommunications Pathways and Spaces

TIA-607 (2011b) Generic Telecommunications Bonding 
and Grounding (Earthing) for Customer 
Premises

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1910.147 Control of Hazardous Energy (Lock Out/Tag 
Out)

UNDERWRITERS LABORATORIES (UL)

UL 1 (2005; Reprint Jul 2012) Standard for 
Flexible Metal Conduit

UL 1063 (2006; Reprint Jul 2012) Machine-Tool 
Wires and Cables

UL 1242 (2006; Reprint Jul 2012) Standard for 
Electrical Intermediate Metal Conduit -- 
Steel

UL 1569 (1999; Reprint Jan 2012) Standard for 
Metal-Clad Cables

UL 1660 (2004; Reprint Apr 2013) Liquid-Tight 
Flexible Nonmetallic Conduit

UL 198M (2003; Reprint Feb 2013) Standard for 
Mine-Duty Fuses

UL 20 (2010; Reprint Feb 2012) General-Use Snap 
Switches

UL 2043 (2008) Fire Test for Heat and Visible 
Smoke Release for Discrete Products and 
Their Accessories Installed in 
Air-Handling Spaces

UL 360 (2013; Reprint May 2013) Liquid-Tight 
Flexible Steel Conduit

UL 4 (2004; Reprint Oct 2008) Standard for 
Armored Cable

UL 4248 (2007) UL Standard for Safety Fuseholders
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UL 44 (2010) Thermoset-Insulated Wires and Cables

UL 467 (2007) Grounding and Bonding Equipment

UL 486A-486B (2013) Wire Connectors

UL 486C (2013) Splicing Wire Connectors

UL 489 (2013) Molded-Case Circuit Breakers, 
Molded-Case Switches, and Circuit-Breaker 
Enclosures

UL 498 (2012; Reprint Nov 2012) Attachment Plugs 
and Receptacles

UL 5 (2011) Surface Metal Raceways and Fittings

UL 50 (2007; Reprint Apr 2012) Enclosures for 
Electrical Equipment, Non-environmental 
Considerations

UL 508 (1999; Reprint May 2013) Industrial 
Control Equipment

UL 510 (2005; Reprint Apr 2008) Polyvinyl 
Chloride, Polyethylene and Rubber 
Insulating Tape

UL 514A (2013) Metallic Outlet Boxes

UL 514B (2012) Conduit, Tubing and Cable Fittings

UL 514C (1996; Reprint Nov 2011) Nonmetallic 
Outlet Boxes, Flush-Device Boxes, and 
Covers

UL 5A (2003; Reprint Aug 2008) Nonmetallic 
Surface Raceways and Fittings

UL 6 (2007; reprint Nov 2010) Electrical Rigid 
Metal Conduit-Steel

UL 651 (2011; Reprint Mar 2012) Standard for 
Schedule 40 and 80 Rigid PVC Conduit and 
Fittings

UL 67 (2009; Reprint Jan 2013) Standard for 
Panelboards

UL 6A (2008; Reprint May 2013) Electrical Rigid 
Metal Conduit - Aluminum, Red Brass, and 
Stainless Steel

UL 797 (2007; Reprint Dec 2012) Electrical 
Metallic Tubing -- Steel

UL 817 (2001; Reprint Jun 2013) Standard for Cord 
Sets and Power-Supply Cords
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UL 83 (2008) Thermoplastic-Insulated Wires and 
Cables

UL 869A (2006) Reference Standard for Service 
Equipment

UL 870 (2008; Reprint Feb 2013) Standard for 
Wireways, Auxiliary Gutters, and 
Associated Fittings

UL 943 (2006; Reprint Jun 2012) Ground-Fault 
Circuit-Interrupters

1.2   DEFINITIONS

Unless otherwise specified or indicated, electrical and electronics terms 
used in these specifications, and on the drawings, shall be as defined in 
IEEE 100.

1.3   SUBMITTALS

The following shall be submitted in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Panelboards

Transformers

Busway

Cable trays

Motor control centers

Include wiring diagrams and installation details of equipment 
indicating proposed location, layout and arrangement, control 
panels, accessories, piping, ductwork, and other items that must 
be shown to ensure a coordinated installation.  Wiring diagrams 
shall identify circuit terminals and indicate the internal wiring 
for each item of equipment and the interconnection between each 
item of equipment.  Drawings shall indicate adequate clearance for 
operation, maintenance, and replacement of operating equipment 
devices.

Wireways

Load centers for housing units

Marking strips drawings

SD-03 Product Data

Receptacles

Circuit breakers

Switches
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Transformers

Enclosed circuit breakers

Motor controllers

Combination motor controllers

Load centers for housing units

Manual motor starters

Residential load centers

Metering

Meter base only

CATV outlets

Telecommunications Grounding Busbar

Surge protective devices

Submittals shall include performance and characteristic curves.

SD-06 Test Reports

600-volt wiring test

Grounding system test

Transformer tests

Ground-fault receptacle test

SD-07 Certificates

Fuses

SD-09 Manufacturer's Field Reports

Transformer factory tests

SD-10 Operation and Maintenance Data

Electrical Systems, Data Package 5

Metering, Data Package 5

1.4   QUALITY ASSURANCE

1.4.1   Fuses

Submit coordination data as specified in paragraph, FUSES of this section.
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1.4.2   Regulatory Requirements

In each of the publications referred to herein, consider the advisory 
provisions to be mandatory, as though the word, "shall" had been 
substituted for "should" wherever it appears.  Interpret references in 
these publications to the "authority having jurisdiction," or words of 
similar meaning, to mean the Contracting Officer.  Equipment, materials, 
installation, and workmanship shall be in accordance with the mandatory and 
advisory provisions of NFPA 70  and RETIEunless more stringent requirements 
are specified or indicated.

1.4.3   Standard Products

Provide materials and equipment that are products of manufacturers 
regularly engaged in the production of such products which are of equal 
material, design and workmanship.  Products shall have been in satisfactory 
commercial or industrial use for 2 years prior to bid opening.  The 2-year 
period shall include applications of equipment and materials under similar 
circumstances and of similar size.  The product shall have been on sale on 
the commercial market through advertisements, manufacturers' catalogs, or 
brochures during the 2-year period.  Where two or more items of the same 
class of equipment are required, these items shall be products of a single 
manufacturer; however, the component parts of the item need not be the 
products of the same manufacturer unless stated in this section.

1.4.3.1   Material and Equipment Manufacturing Date

Products manufactured more than 3 years prior to date of delivery to site 
shall not be used, unless specified otherwise.

1.5   MAINTENANCE

1.5.1   Electrical Systems

Submit operation and maintenance manuals for electrical systems that 
provide basic data relating to the design, operation, and maintenance of 
the electrical distribution system for the building.  This shall include:

a.  Single line diagram of the "as-built" building electrical system.

b.  Schematic diagram of electrical control system (other than HVAC, 
covered elsewhere).

c.  Manufacturers' operating and maintenance manuals on active electrical 
equipment.

1.6   WARRANTY

The equipment items shall be supported by service organizations which are 
reasonably convenient to the equipment installation in order to render 
satisfactory service to the equipment on a regular and emergency basis 
during the warranty period of the contract.

PART 2   PRODUCTS

2.1   MATERIALS AND EQUIPMENT

Materials, equipment, and devices shall, as a minimum, meet requirements of 
UL, where UL standards are established for those items, and requirements of 
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NFPA 70.

2.2   CONDUIT AND FITTINGS

Shall conform to the following:

2.2.1   Rigid Metallic Conduit

2.2.1.1   Rigid, Threaded Zinc-Coated Steel Conduit

ANSI C80.1, UL 6.

2.2.1.2   Rigid Aluminum Conduit

ANSI C80.5, UL 6A.

2.2.2   Rigid Nonmetallic Conduit

PVC Type EPC-40, and EPC-80 in accordance with NEMA TC 2,UL 651, or 
fiberglass conduit, in accordance with NEMA TC 14.

2.2.3   Intermediate Metal Conduit (IMC)

UL 1242, zinc-coated steel only.

2.2.4   Electrical, Zinc-Coated Steel Metallic Tubing (EMT)

UL 797, ANSI C80.3.

2.2.5   Plastic-Coated Rigid Steel and IMC Conduit

NEMA RN 1, Type 40( 1 mm thick).

2.2.6   Flexible Metal Conduit

UL 1.

2.2.6.1   Liquid-Tight Flexible Metal Conduit, Steel

UL 360.

2.2.7   Fittings for Metal Conduit, EMT, and Flexible Metal Conduit

UL 514B.  Ferrous fittings shall be cadmium- or zinc-coated in accordance 
with UL 514B.

2.2.7.1   Fittings for Rigid Metal Conduit and IMC

Threaded-type.  Split couplings unacceptable.

2.2.7.2   Fittings for EMT

Steel orDie cast compression type.

2.2.8   Fittings for Rigid Nonmetallic Conduit

NEMA TC 3 for PVC and NEMA TC 14 for fiberglass, and UL 514B.
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2.2.9   Liquid-Tight Flexible Nonmetallic Conduit

UL 1660.

2.3   SURFACE RACEWAY

2.3.1   Surface Metal Raceway

UL 5, two-piece painted steel, totally enclosed, snap-cover type. Provide 
multiple outlet-type raceway with grounding-type receptacle where 
indicated.  Receptacles shall be as specified herein and shall be spaced 
minimum of one every [455] [_____] mm.  Alternate receptacles shall be 
wired on different circuits.]

2.3.2   Surface Nonmetallic Raceway

UL 5A, nonmetallic totally enclosed, snap-cover type.[  Provide multiple 
outlet-type raceway with grounding-type receptacle where indicated.  
Receptacles shall be as specified herein and shall be spaced minimum of one 
every [455] [_____] mm.][  Alternate receptacles shall be wired on 
different circuits.]

2.4   CABLE TRAYS

NEMA VE 1.  Cable trays shall form a wireway system, and shall be of nominal
 [75] [100] [150] mm depth.  Cable trays shall be constructed of aluminum, 
copper-free or steel that has been zinc-coated after fabrication.  Trays 
shall include splice and end plates, dropouts, and miscellaneous hardware.  
Edges, fittings, and hardware shall be finished free from burrs and sharp 
edges.  Fittings shall have not less than load-carrying ability of straight 
tray sections and shall have manufacturer's minimum standard radius. Radius 
of bends shall be [305] [610] [915] mm. Radius of bends shall be as 
indicated.]

2.4.1   Basket-Type Cable Trays

Provide sized as per existing  with maximum wire mesh spacing of 50 by 100 
mm.

2.4.2   Trough-Type Cable Trays

Provide sized as Per existing Cable Tray [150] [305] [455] [610] [760] 
[915] mm.

2.4.3   Ladder-Type Cable Trays

Provide sized as per exisitng size with maximum rung spacing of [150] [225] 
[305] [455] mm.

2.4.4   Channel-Type Cable Trays

Provide sized as per existing.  Trays shall be one-piece construction 
having slots spaced not more than 115 mm on centers.

2.4.5   Solid Bottom-Type Cable Trays

Provide sized as per exisitng.  Solid covers shall be provided.
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2.4.6   [Cantilever

Cantilever-type, center-hung cable trays may be provided at the 
Contractor's option in lieu of other cable tray types specified.

]2.5   OPEN TELECOMMUNICATIONS CABLE SUPPORT

2.5.1   Open Top Cable Supports

Provide open top cable supports in accordance with UL 2043.  Open top cable 
supports shall be galvanized or zinc-coated steel.

2.5.2   Closed Ring Cable Supports

Provide closed ring cable supports in accordance with UL 2043.  Closed ring 
cable supports shall be galvanized or zinc-coated steel.

]2.6   OUTLET BOXES AND COVERS

UL 514A, cadmium- or zinc-coated, if ferrous metal.  UL 514C, if 
nonmetallic.

2.6.1   Outlet Boxes for Telecommunications System

Provide standard type[ 100 mm square by 54 mm deep][ 120 mm square by 54 mm 
deep].Outlet boxes for wall-mounted telecommunications outlets shall be 100 
by 54 by 54 mm deep.  Depth of boxes shall be large enough to allow 
manufacturers' recommended conductor bend radii.

2.7   CABINETS, JUNCTION BOXES, AND PULL BOXES

Volume greater than 1640 mL, UL 50, hot-dip, zinc-coated, if sheet steel.

2.8   WIRES AND CABLES

Wires and cables shall meet applicable requirements of NFPA 70 and UL for 
type of insulation, jacket, and conductor specified or indicated.  Wires 
and cables manufactured more than 12 months prior to date of delivery to 
site shall not be used.

2.8.1   Conductors

Conductors No. 8 AWG and larger diameter shall be stranded.  Conductors No. 
10 AWG and smaller diameter shall be solid, except that conductors for 
remote control, alarm, and signal circuits, classes 1, 2, and 3, shall be 
stranded unless specifically indicated otherwise.  Conductor sizes and 
capacities shown are based on copper, unless indicated otherwise. All 
conductors shall be copper.

2.8.1.1   [Equipment Manufacturer Requirements
 
When manufacturer's equipment requires copper conductors at the 
terminations or requires copper conductors to be provided between 
components of equipment, provide copper conductors or splices, splice 
boxes, and other work required to satisfy manufacturer's requirements.

]2.8.1.2   Minimum Conductor Sizes

Minimum size for branch circuits shall be No. 12 AWG; for Class 1 
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remote-control and signal circuits, No. 14 AWG; for Class 2 low-energy, 
remote-control and signal circuits, No. 16 AWG; and for Class 3 low-energy, 
remote-control, alarm and signal circuits, No. 22 AWG.

2.8.2   Color Coding

Provide for service, feeder, branch, control, and signaling circuit 
conductors.  Color shall be green for grounding conductors and white for 
neutrals; except where neutrals of more than one system are installed in 
same raceway or box, other neutrals shall be white with a different colored 
(not green) stripe for each.  Color of ungrounded conductors in different 
voltage systems shall be as follows:

a.  208/120 volt, three-phase

(1)  Phase A - Yellow

(2)  Phase B - Blue

(3)  Phase C - Red

b.  480/277 volt, three-phase

(1)  Phase A - brown

(2)  Phase B - orange

(3)  Phase C - yellow

2.8.3   Insulation

Unless specified or indicated otherwise or required by NFPA 70, power and 
lighting wires shall be 600-volt,Type THWN/THHN or THHN-2 conforming to 
UL 83.  Where lighting fixtures require 90-degree Centigrade (C) 
conductors, provide only conductors with 90-degree C insulation or better.

2.8.4   Bonding Conductors

ASTM B1, solid bare copper wire for sizes No. 8 AWG and smaller diameter; 
ASTM B8, Class B, stranded bare copper wire for sizes No. 6 AWG and larger 
diameter.

2.8.4.1   Telecommunications Bonding Backbone (TBB)

Provide a copper conductor TBB in accordance with TIA-607.  The TBB shall 
be a minimum No. 6 AWG and be sized at 2 kcmil per linear foot of conductor 
length up to a maximum size of 3/0 AWG. Provide insulated TBB with 
insulation as specified in the paragraph INSULATION and meeting the fire 
ratings of its pathway.

2.8.4.2   Bonding Conductor for Telecommunications

Provide a copper conductor Bonding Conductor for Telecommunications between 
the telecommunications main grounding busbar (TMGB) and the electrical 
service ground in accordance with TIA-607.  The bonding conductor for 
telecommunications shall be sized the same as the TBB.
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2.8.5   Metal-Clad Cable

UL 1569; NFPA 70, Type MC cable.

2.8.6   Armored Cable

UL 4; NFPA 70, Type AC cable.

Mineral-Insulated, Metal-Sheathed Cable

UL listed; NFPA 70, Type MI cable.  Sheathing containing asbestos fibers 
shall not be used.

Flat Conductor Cable

UL listed; NFPA 70, Type FCC.

2.8.7   Cable Tray Cable or Power Limited Tray Cable

UL listed; type TC or PLTC.

2.8.8   Cord Sets and Power-Supply Cords

UL 817.

2.9   SPLICES AND TERMINATION COMPONENTS

UL 486A-486B for wire connectors and UL 510 for insulating tapes.  
Connectors for No. 10 AWG and smaller diameter wires shall be insulated, 
pressure-type in accordance with UL 486A-486B or UL 486C (twist-on splicing 
connector).  Provide solderless terminal lugs on stranded conductors.

2.10   DEVICE PLATES

Provide UL listed, one-piece device plates for outlets to suit the devices 
installed.  For metal outlet boxes, plates on unfinished walls shall be of 
zinc-coated sheet steel or cast metal having round or beveled edges.  For 
nonmetallic boxes and fittings, other suitable plates may be provided.  
Plates on finished walls shall be nylon or lexan, minimum 0.792 mm wall 
thickness.  Plates shall be same color as receptacle or toggle switch with 
which they are mounted. Screws shall be machine-type with countersunk heads 
in color to match finish of plate.  Sectional type device plates will not 
be permitted.  Plates installed in wet locations shall be gasketed and UL 
listed for "wet locations.".

2.11   SWITCHES

2.11.1   Toggle Switches

NEMA WD 1, UL 20,single pole, double pole, three-way, totally enclosed with 
bodies of thermoplastic or thermoset plastic and mounting strap with 
grounding screw.  Handles shall be white thermoplastic.  Wiring terminals 
shall be screw-type, side-wired or of the solderless pressure type having 
suitable conductor-release arrangement.  Contacts shall be silver-cadmium 
and contact arm shall be one-piece copper alloy.  Switches shall be rated 
quiet-type ac only, 120/277 volts, with current rating and number of poles 
indicated.
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2.11.2   Breakers Used as Switches

For 120- and 277-Volt fluorescent fixtures, mark breakers "SWD" in 
accordance with UL 489.

2.11.3   Disconnect Switches

NEMA KS 1.  Provide heavy duty-type switches where indicated, where 
switches are rated higher than 240 volts, and for double-throw switches. 
Fused switches shall utilize Class R fuseholders and fuses, unless 
indicated otherwise.  Switches serving as motor-disconnect means shall be 
horsepower rated.  Provide switches in NEMA, enclosure per NEMA ICS 6.

2.12   FUSES

NEMA FU 1.  Provide complete set of fuses for each fusible switch.  
Time-current characteristics curves of fuses serving motors or connected in 
series with circuit breakers or other circuit protective devices shall be 
coordinated for proper operation. Submit coordination data for approval.  
Fuses shall have voltage rating not less than circuit voltage.

2.12.1   Fuseholders

Provide in accordance with UL 4248.

2.12.2   Cartridge Fuses, Current Limiting Type (Class R)

UL 198M, Class RK-1 or RK-5 time-delay type.  Associated fuseholders shall 
be Class R only.

2.12.3   Cartridge Fuses, High-Interrupting Capacity, Current Limiting Type 
(Classes J, L, and CC)

UL 198M, Class J for zero to 600 amperes, Class L for 601 to 6,000 amperes, 
and Class CC for zero to 30 amperes.

2.12.4   Cartridge Fuses, Current Limiting Type (Class T)

UL 198M, Class T for zero to 1,200 amperes, 300 volts; and zero to 800 
amperes, 600 volts.

2.13   RECEPTACLES

UL 498, hard use, heavy-duty, grounding-type.  Ratings and configurations 
shall be as indicated.  Bodies shall be of  white as per NEMA WD 1.  Face 
and body shall be thermoplastic supported on a metal mounting strap.  
Dimensional requirements shall be per NEMA WD 6.  Provide screw-type, 
side-wired wiring terminals or of the solderless pressure type having 
suitable conductor-release arrangement.  Connect grounding pole to mounting 
strap.  The receptacle shall contain triple-wipe power contacts and double 
or triple-wipe ground contacts.

2.13.1   Weatherproof Receptacles

Provide in cast metal box with gasketed, weatherproof, cast-metal cover 
plate and gasketed cap over each receptacle opening.  Provide caps with a 
spring-hinged flap.  Receptacle shall be UL listed for use in "wet 
locations with plug in use."
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2.13.2   Ground-Fault Circuit Interrupter Receptacles

UL 943, duplex type for mounting in standard outlet box.  Device shall be 
capable of detecting current leak of 6 milliamperes or greater and tripping 
per requirements of UL 943 for Class A GFCI devices.   Provide screw-type, 
side-wired wiring terminals or pre-wired (pigtail) leads.

2.13.3   Special Purpose Receptacles

Receptacles serving reculated circuits are special purpose. Provide in 
ratings indicated. NEMA 5-20R configuration, rated 20 amperes, 120 volts.

2.13.4   Range Receptacles

NEMA 14-50 configuration, rated 50 amperes, 125/250 volts.

2.14   PANELBOARDS

UL 67 and UL 50 having a short-circuit current rating of 10,000 amperes 
symmetrical minimum.  Panelboards for use as service disconnecting means 
shall additionally conform to UL 869A.  Panelboards shall be circuit 
breaker-equipped[ unless indicated otherwise].  Design shall be such that 
individual breakers can be removed without disturbing adjacent units or 
without loosening or removing supplemental insulation supplied as means of 
obtaining clearances as required by UL.  "Specific breaker placement" is 
required in panelboards to match the breaker placement indicated in the 
panelboard schedule on the drawings.  Use of "Subfeed Breakers" is not 
acceptable unless specifically indicated otherwise.  Main breaker shall be 
"separately" mounted"above" or "below" branch breakers.  Where "space only" 
is indicated, make provisions for future installation of breakers.  
Directories shall indicate load served by each circuit in panelboard.  
Directories shall also indicate source of service to panelboard (e.g., 
Panel PA served from Panel MDP).Provide new directories for existing panels 
modified by this project as indicated. Type directories and mount in holder 
behind transparent protective covering. Panelboards shall be listed and 
labeled for their intended use.  Panelboard shall have nameplates in 
accordance with paragraph FIELD FABRICATED NAMEPLATES. Pannel Boards Shall 
have single line diagrammas attached to the back of the door protected in 
trasnparent coverings

UL 67 and UL 50.  Panelboards for use as service disconnecting means shall 
additionally conform to UL 869A.  Panelboards shall be circuit 
breaker-equipped.  Design shall be such that individual breakers can be 
removed without disturbing adjacent units or without loosening or removing 
supplemental insulation supplied as means of obtaining clearances as 
required by UL.  Where "space only" is indicated, make provisions for 
future installation of breaker sized as indicated.  Directories shall 
indicate load served by each circuit of panelboard.  Directories shall also 
indicate source of service (upstream panel, switchboard, motor control 
center, etc.) to panelboard.  Type directories and mount in holder behind 
transparent protective covering.  Panelboard shall have nameplates in 
accordance with paragraph FIELD FABRICATED NAMEPLATES.

2.14.1   Enclosure

Enclosures shall meet the requirements of UL 50.  All cabinets shall be 
fabricated from sheet steel of not less than 3.5 mm if flush-mounted or 
mounted outdoors, and not less than 2.7 mm if surface-mounted indoors, with 
full seam-welded box ends.  Cabinets mounted outdoors or flush-mounted 
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shall be hot-dipped galvanized after fabrication.  Cabinets shall be 
painted in accordance with paragraph PAINTING.  Outdoor cabinets shall be 
of NEMA 3R raintight with a removable steel plate 7 mm thick in the bottom 
for field drilling for conduit connections.  Front edges of cabinets shall 
be form-flanged or fitted with structural shapes welded or riveted to the 
sheet steel, for supporting the panelboard front.  All cabinets shall be so 
fabricated that no part of any surface on the finished cabinet shall 
deviate from a true plane by more than 3 mm.  Holes shall be provided in 
the back of indoor surface-mounted cabinets, with outside spacers and 
inside stiffeners, for mounting the cabinets with a 15 mm clear space 
between the back of the cabinet and the wall surface.  Flush doors shall be 
mounted on hinges that expose only the hinge roll to view when the door is 
closed.  Each door shall be fitted with a combined catch and lock, except 
that doors over 600 mm long shall be provided with a three-point latch 
having a knob with a T-handle, and a cylinder lock.  Two keys shall be 
provided with each lock, and all locks shall be keyed alike.  Finished-head 
cap screws shall be provided for mounting the panelboard fronts on the 
cabinets.

2.14.2   Panelboard Buses

Support bus bars on bases independent of circuit breakers.  Main buses and 
back pans shall be designed so that breakers may be changed without 
machining, drilling, or tapping.  Provide isolated neutral bus in each 
panel for connection of circuit neutral conductors.  Provide separate 
ground bus identified as equipment grounding bus per UL 67 for connecting 
grounding conductors; bond to steel cabinet. In addition to equipment 
grounding bus, provide second "isolated" ground bus, where indicated.

2.14.2.1   Panelboard Neutrals for Non-Linear Loads

UL listed, and panelboard type shall have been specifically UL heat rise 
tested for use on non-linear loads.  Panelboard shall be heat rise tested 
in accordance with UL 67, except with the neutral assembly installed and 
carrying 200 percent of the phase bus current during testing.  Verification 
of the testing procedure shall be provided upon request.  Two neutral 
assemblies paralleled together with cable is not acceptable.  Nameplates 
for panelboard rated for use on non-linear loads shall be marked "SUITABLE 
FOR NON-LINEAR LOADS"and shall be in accordance with paragraph FIELD 
FABRICATED NAMEPLATES.  Provide a neutral label with instructions for 
wiring the neutral of panelboards rated for use on non-linear loads.

2.14.3   Circuit Breakers

UL 489, thermal magnetic-type or solid state-type having a minimum 
short-circuit current rating equal to the short-circuit current rating of 
the panelboard in which the circuit breaker shall be mounted.  Breaker 
terminals shall be UL listed as suitable for type of conductor provided.  
Where indicated on the drawings, provide circuit breakers with shunt trip 
devices. Series rated circuit breakers and plug-in circuit breakers without 
a self-contained bracket and not secured by a positive locking device 
requiring mechanical release for removal are unacceptable. Series rated 
circuit breakers are unacceptable.

2.14.3.1   Multipole Breakers

Provide common trip-type with single operating handle.  Breaker design 
shall be such that overload in one pole automatically causes all poles to 
open.  Maintain phase sequence throughout each panel so that any three 
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adjacent breaker poles are connected to Phases A, B, and C, respectively.

2.14.3.2   Circuit Breakers for HVAC Equipment

Circuit breakers for HVAC equipment having motors (group or individual) 
shall be marked for use with HACR type and UL listed as HACR type.

2.15   ENCLOSED CIRCUIT BREAKERS

UL 489.  Individual molded case circuit breakers with voltage and 
continuous current ratings, number of poles, overload trip setting, and 
short circuit current interrupting rating as indicated.  Enclosure type as 
indicated.

2.16   MOTOR SHORT-CIRCUIT PROTECTOR (MSCP)

Motor short-circuit protectors, also called motor circuit protectors 
(MCPs); shall conform to UL 508 and UL 489 and shall be provided as shown.  
MSCPs shall consist of an adjustable instantaneous trip circuit breaker 
used only in conjunction with a combination motor controller which provides 
coordinated motor branch-circuit overload and short-circuit protection.  
MSCPs shall be rated in accordance with the requirements of NFPA 70.

]2.17   MOTORS

Provide the size in terms of kW, or kVA, or full-load current, or a 
combination of these characteristics, and other characteristics, of each 
motor as indicated or specified.  Determine specific motor characteristics 
to ensure provision of correctly sized starters and overload heaters.  
Motors for operation on 208-volt, 3-phase circuits shall have terminal 
voltage rating of 200 volts, and those for operation on 480-volt, 3-phase 
circuits shall have terminal voltage rating of 460 volts.  Motors shall be 
designed to operate at full capacity with voltage variation of plus or 
minus 10 percent of motor voltage rating.  Unless otherwise indicated, 
motors rated 745 Watts and above shall be continuous duty type.

Where fuse protection is specifically recommended by the equipment 
manufacturer, provide fused switches in lieu of non-fused switches 
indicated.

2.17.1   High Efficiency Single-Phase Motors

Single-phase fractional-horsepower alternating-current motors shall be high 
efficiency types corresponding to the applications listed in NEMA MG 11.  
In exception, for motor-driven equipment with a minimum seasonal or overall 
efficiency rating, such as a SEER rating, provide equipment with motor to 
meet the overall system rating indicated.

2.17.2   Premium Efficiency Polyphase Motors

Polyphase motors shall be selected based on high efficiency characteristics 
relative to typical characteristics and applications as listed in NEMA MG 10.  
In addition, continuous rated, polyphase squirrel-cage medium induction 
motors shall meet the requirements for premium efficiency electric motors 
in accordance with NEMA MG 1, including the NEMA full load efficiency 
ratings.  In exception, for motor-driven equipment with a minimum seasonal 
or overall efficiency rating, such as a SEER rating, provide equipment with 
motor to meet the overall system rating indicated.
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2.17.3   Motor Sizes

Provide size for duty to be performed, not exceeding the full-load 
nameplate current rating when driven equipment is operated at specified 
capacity under most severe conditions likely to be encountered.  When motor 
size provided differs from size indicated or specified, make adjustments to 
wiring, disconnect devices, and branch circuit protection to accommodate 
equipment actually provided.  Provide controllers for motors rated 1-hp and 
above with electronic phase-voltage monitors designed to protect motors 
from phase-loss, undervoltage, and overvoltage.  Provide protection for 
motors from immediate restart by a time adjustable restart relay.

2.17.4   Wiring and Conduit

Provide internal wiring for components of packaged equipment as an integral 
part of the equipment.  Provide power wiring and conduit for 
field-installed equipment[, and motor control equipment forming part of 
motor control centers or switchgear assemblies, the conduit and wiring 
connecting such centers, assemblies, or other power sources to equipment] 
as specified herein.  Power wiring and conduit shall conform to the 
requirements specified herein.  Control wiring shall be provided under, and 
conform to the requirements of the section specifying the associated 
equipment.

2.18   MOTOR CONTROLLERS

UL 508, NEMA ICS 1, and NEMA ICS 2,[ except fire pump controllers shall be 
as specified in Section 21 30 00 FIRE PUMPS].  Controllers shall have 
thermal overload protection in each phase and shall have one spare normally 
open and one spare normally closed auxiliary contact.  Provide controllers 
for motors rated 1-hp and above with electronic phase-voltage monitors 
designed to protect motors from phase-loss, undervoltage, and overvoltage.  
Provide protection for motors from immediate restart by a time adjustable 
restart relay.  Magnetic-type motor controllers shall have undervoltage 
protection when used with momentary-contact pushbutton stations or switches 
and shall have undervoltage release when used with maintained-contact 
pushbutton stations or switches.  When used with pressure, float, or 
similar automatic-type or maintained-contact switch, controller shall have 
hand/off/automatic selector switch.  Connections to selector switch shall 
be such that only normal automatic regulatory control devices are bypassed 
when switch is in "hand" position.  Safety control devices, such as low and 
high pressure cutouts, high temperature cutouts, and motor overload 
protective devices, shall be connected in motor control circuit in "hand" 
and "automatic" positions.  Control circuit connections to 
hand/off/automatic selector switch or to more than one automatic regulatory 
control device shall be made in accordance with indicated or manufacturer's 
approved wiring diagram.[  Selector switch shall have means for locking in 
any position.]  For each motor not in sight of controller or where 
controller disconnecting means is not in sight of motor location and driven 
machinery location, controller disconnecting means shall be capable of 
being locked in open position.  As an alternative, provide a manually 
operated, lockable, nonfused switch which disconnects motor from supply 
source within sight of motor.  Overload protective devices shall provide 
adequate protection to motor windings; be thermal inverse-time-limit type; 
and include manual reset-type pushbutton on outside of motor controller 
case.  Cover of combination motor controller and manual switch or circuit 
breaker shall be interlocked with operating handle of switch or circuit 
breaker so that cover cannot be opened unless handle of switch or circuit 
breaker is in "off" position..

SECTION 26 20 00  Page 17



La Picota Virtual Interview Rooms
International Narcotics and Law Enforcement

2.18.1   Control Wiring

All control wire shall be stranded tinned copper switchboard wire with 
600-volt flame-retardant insulation Type SIS meeting UL 44, or Type MTW 
meeting UL 1063, and shall pass the VW-1 flame tests included in those 
standards.  Hinge wire shall have Class K stranding.  Current transformer 
secondary leads shall be not smaller than No. 10 AWG.  The minimum size of 
control wire shall be No. 14 AWG.  Power wiring for 480-volt circuits and 
below shall be of the same type as control wiring and the minimum size 
shall be No. 12 AWG.  Special attention shall be given to wiring and 
terminal arrangement on the terminal blocks to permit the individual 
conductors of each external cable to be terminated on adjacent terminal 
points.

2.18.2   Control Circuit Terminal Blocks

NEMA ICS 4.  Control circuit terminal blocks for control wiring shall be 
molded or fabricated type with barriers, rated not less than 600 volts.  
The terminals shall be removable binding, fillister or washer head screw 
type, or of the stud type with contact and locking nuts.  The terminals 
shall be not less than No. 10 in size and shall have sufficient length and 
space for connecting at least two indented terminals for 10 AWG conductors 
to each terminal.  The terminal arrangement shall be subject to the 
approval of the Contracting Officer and not less than four (4) spare 
terminals or 10 percent, whichever is greater, shall be provided on each 
block or group of blocks.  Modular, pull apart, terminal blocks will be 
acceptable provided they are of the channel or rail-mounted type.  The 
Contractor shall submit data showing that the proposed alternate will 
accommodate the specified number of wires, are of adequate current-carrying 
capacity, and are constructed to assure positive contact between 
current-carrying parts.

2.18.2.1   Types of Terminal Blocks

a.  Short-Circuiting Type:  Short-circuiting type terminal blocks shall be 
furnished for all current transformer secondary leads and shall have 
provision for shorting together all leads from each current transformer 
without first opening any circuit.  Terminal blocks shall meet the 
requirements of paragraph CONTROL CIRCUIT TERMINAL BLOCKS above.

b.  Load Type:  Load terminal blocks rated not less than 600 volts and of 
adequate capacity shall be provided for the conductors for NEMA Size 3 
and smaller motor controllers and for other power circuits, except 
those for feeder tap units.  The terminals shall be of either the stud 
type with contact nuts and locking nuts or of the removable screw type, 
having length and space for at least two indented terminals of the size 
required on the conductors to be terminated.  For conductors rated more 
than 50 amperes, screws shall have hexagonal heads.  Conducting parts 
between connected terminals shall have adequate contact surface and 
cross-section to operate without overheating.  Each connected terminal 
shall have the circuit designation or wire number placed on or near the 
terminal in permanent contrasting color.

2.18.3   Enclosures for Motor Controllers

NEMA ICS 6.
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2.19   LOCKOUT REQUIREMENTS

Provide disconnecting means capable of being locked out for machines and 
other equipment to prevent unexpected startup or release of stored energy 
in accordance with 29 CFR 1910.147.  Mechanical isolation of machines and 
other equipment shall be in accordance with requirements of Division 23, 
"Mechanical."

2.20   TELECOMMUNICATIONS SYSTEM

Provide system of telecommunications wire-supporting structures (pathway), 
including: outlet boxes, conduits with pull wires, wireways,cable trays, 
and other accessories for telecommunications outlets and pathway in 
accordance with TIA-569 and as specified herein. Additional 
telecommunications requirements are specified in Section 27 10 00, BUILDING 
TELECOMMUNICATIONS CABLING SYSTEM.

2.21   GROUNDING AND BONDING EQUIPMENT

2.21.1   Ground Rods

UL 467.  Ground rods shall be[ sectional type,] copper-clad steel, with 
minimum diameter of 19 mm and minimum length[ of 3050 mm][ of 6100 mm].

2.21.2   [Ground Bus

A copper ground bus shall be provided in the electrical equipment rooms as 
indicated.

]2.22   MANUFACTURER'S NAMEPLATE

Each item of equipment shall have a nameplate bearing the manufacturer's 
name, address, model number, and serial number securely affixed in a 
conspicuous place; the nameplate of the distributing agent will not be 
acceptable.

2.23   FIELD FABRICATED NAMEPLATES

ASTM D709.  Provide laminated plastic nameplates for each equipment 
enclosure, relay, switch, and device; as specified or as indicated on the 
drawings.  Each nameplate inscription shall identify the function and, when 
applicable, the position.  Nameplates shall be melamine plastic, 3 mm 
thick, white with black center core. Provide red laminated plastic label 
with white center core where indicated. Surface shall be matte finish.  
Corners shall be square.  Accurately align lettering and engrave into the 
core.  Minimum size of nameplates shall be 25 by 65 mm.  Lettering shall be 
a minimum of 6.35 mm high normal block style.

2.24   WARNING SIGNS

Provide warning signs for flash protection in accordance with NFPA 70E and 
NEMA Z535.4 for switchboards, panelboards, industrial control panels, and 
motor control centers that are in other than dwelling occupancies and are 
likely to require examination, adjustment, servicing, or maintenance while 
energized.  Provide field installed signs to warn qualified persons of 
potential electric arc flash hazards when warning signs are not provided by 
the manufacturer.  The marking shall be clearly visible to qualified 
persons before examination, adjustment, servicing, or maintenance of the 
equipment.
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2.25   FIRESTOPPING MATERIALS

Provide firestopping around electrical penetrations as required by code.

2.26   WIREWAYS

UL 870.  Material shall be steel epoxy painted or galvanized 16 gauge for 
heights and depths up to 150 by 150 mm, and 14 gauge for heights and depths 
up to 305 by 305 mm.  Provide in length required for the application with 
screw cover NEMA 1 enclosure per NEMA ICS 6.

2.27   FACTORY APPLIED FINISH

Electrical equipment shall have factory-applied painting systems which 
shall, as a minimum, meet the requirements of NEMA 250 corrosion-resistance 
test and the additional requirements as specified herein.  Interior and 
exterior steel surfaces of equipment enclosures shall be thoroughly cleaned 
and then receive a rust-inhibitive phosphatizing or equivalent treatment 
prior to painting.  Exterior surfaces shall be free from holes, seams, 
dents, weld marks, loose scale or other imperfections.  Interior surfaces 
shall receive not less than one coat of corrosion-resisting paint in 
accordance with the manufacturer's standard practice.  Exterior surfaces 
shall be primed, filled where necessary, and given not less than two coats 
baked enamel with semigloss finish.  Equipment located indoors shall be 
ANSI Light Gray,[ and equipment located outdoors shall be ANSI[ Light 
Gray][ Dark Gray]].  Provide manufacturer's coatings for touch-up work and 
as specified in paragraph FIELD APPLIED PAINTING.

PART 3   EXECUTION

3.1   INSTALLATION

Electrical installations, including weatherproof and hazardous locations 
and ducts, plenums and other air-handling spaces, shall conform to 
requirements of NFPA 70 and IEEE C2 and to requirements specified herein.

3.1.1   Wiring Methods

Provide insulated conductors installed in rigid steel conduit, IMC, rigid 
nonmetallic conduit, or EMT, except where specifically indicated or 
specified otherwise or required by NFPA 70 to be installed otherwise.  
Grounding conductor shall be separate from electrical system neutral 
conductor.  Provide insulated green equipment grounding conductor for 
circuit(s) installed in conduit and raceways.[  Shared neutral, or 
multi-wire branch circuits, are not permitted with arc-fault circuit 
interrupters.]  Minimum conduit size shall be 16 mm in diameter for low 
voltage lighting and power circuits.  Vertical distribution in multiple 
story buildings shall be made with metal conduit in fire-rated shafts.  
Metal conduit shall extend through shafts for minimum distance of 150 mm.  
Conduit which penetrates fire-rated walls, fire-rated partitions, or 
fire-rated floors shall be firestopped in accordance with Section 07 84 00, 
FIRESTOPPING.

3.1.1.1   Pull Wire

Install pull wires in empty conduits.  Pull wire shall be plastic having 
minimum 890-N force tensile strength.  Leave minimum 915 mm of slack at 
each end of pull wire.
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3.1.1.2   [Metal Clad Cable

Install in accordance with NFPA 70, Type MC cable.

]3.1.1.3   [Armored Cable

Install in accordance with NFPA 70, Type AC cable.

3.1.2   Conduit Installation

Unless indicated otherwise, conceal conduit under floor slabs and within 
finished walls, ceilings, and floors.  Keep conduit minimum 150 mm  away 
from parallel runs of flues and steam or hot water pipes.  Install conduit 
parallel with or at right angles to ceilings, walls, and structural members 
where located above accessible ceilings.

3.1.2.1   Restrictions Applicable to Aluminum Conduit

a.  Do not install underground or encase in concrete or masonry.

b.  Do not use brass or bronze fittings.

c.  Do not use when the enclosed conductors must be shielded from the 
effects of High-altitude Electromagnetic Pulse (HEMP).

3.1.2.2   Restrictions Applicable to EMT

a.  Do not install underground.

b.  Do not encase in concrete, mortar, grout, or other cementitious 
materials.

c.  Do not use in areas subject to severe physical damage including but not 
limited to equipment rooms where moving or replacing equipment could 
physically damage the EMT.

d.  Do not use in hazardous areas.

e.  Do not use outdoors.

f.  Do not use in fire pump rooms.

g.  Do not use when the enclosed conductors must be shielded from the 
effects of High-altitude Electromagnetic Pulse (HEMP).

3.1.2.3   Restrictions Applicable to Nonmetallic Conduit

a.  PVC Schedule 40 and PVC Schedule 80

(1)  Do not use in areas where subject to severe physical damage, 
including but not limited to, mechanical equipment rooms, 
electrical equipment rooms, hospitals, power plants, missile 
magazines, and other such areas.

(2)  Do not use in hazardous (classified) areas.

(3)  Do not use in fire pump rooms.
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(4)  Do not use in penetrating fire-rated walls or partitions, or 
fire-rated floors.

(5)  Do not use above grade, except where allowed in this section for 
rising through floor slab or indicated otherwise.

(6)  Do not use when the enclosed conductors must be shielded from the 
effects of High-altitude Electromagnetic Pulse (HEMP).

b.  Electrical Nonmetallic Tubing

(1)  Do not install underground.

(2)  Do not encase in concrete except when provided with fittings 
identified for this purpose are used for connections.

(3)  Do not use in areas where subject to severe physical damage, 
including but not limited to, mechanical equipment rooms, 
electrical equipment rooms, hospitals, power plants, missile 
magazines, and other such areas.

(4)  Do not use in hazardous areas.

(5)  Do not use outdoors.

(6)  Do not use in sizes larger than 53 mm.

(7)  Do not run exposed in buildings exceeding three floors above 
grade, where "first floor" is as defined in NFPA 70.]

(8)  Do not use when the enclosed conductors must be shielded from the 
effects of High-altitude Electromagnetic Pulse (HEMP).

3.1.2.4   Restrictions Applicable to Flexible Conduit

Use only as specified in paragraph FLEXIBLE CONNECTIONS.  Do not use when 
the enclosed conductors must be shielded from the effects of High-altitude 
Electromagnetic Pulse (HEMP).

3.1.2.5   Service Entrance Conduit, Overhead

Rigid steel or IMC from service entrance to service entrance fitting or 
weatherhead outside building.

3.1.2.6   Service Entrance Conduit, Underground

PVC, Type-EPC 40, galvanized rigid steel or steel IMC.  Underground portion 
shall be encased in minimum of 75 mm of concrete and shall be installed 
minimum 460 mm below slab or grade.

3.1.2.7   Underground Conduit Other Than Service Entrance

Plastic-coated rigid steel; plastic-coated steel IMC; PVC, Type EPC-40[; or 
fiberglass.  Convert nonmetallic conduit, other than PVC Schedule 40 or 80, 
to plastic-coated rigid, or IMC, steel conduit before rising through floor 
slab.]  Plastic coating shall extend minimum 150 mm above floor.
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3.1.2.8   Conduit Installed Under Floor Slabs

Conduit run under floor slab shall be located a minimum of [305] [_____] mm 
below the vapor barrier.  Seal around conduits at penetrations thru vapor 
barrier.

3.1.2.9   Conduit Through Floor Slabs

Where conduits rise through floor slabs, curved portion of bends shall not 
be visible above finished slab.

3.1.2.10   Conduit Installed in Concrete Floor Slabs

Rigid steel; steel IMC; fiberglass, or PVC, Type EPC-40.PVC, Type EPC-40, 
unless indicated otherwise. Locate so as not to adversely affect structural 
strength of slabs.  Install conduit within middle one-third of concrete 
slab. Do not stack conduits. Do not stack conduits more than two diameters 
high with minimum vertical separation of  mm4 .  Space conduits 
horizontally not closer than three diameters, except at cabinet locations.  
Curved portions of bends shall not be visible above finish slab.  Increase 
slab thickness as necessary to provide minimum 25 mm cover over conduit.  
Where embedded conduits cross building and/or expansion joints, provide 
suitable watertight expansion/deflection fittings and bonding jumpers.  
Expansion/deflection fittings shall allow horizontal and vertical movement 
of raceway.  Conduit larger than 27 mm trade size shall be parallel with or 
at right angles to main reinforcement; when at right angles to 
reinforcement, conduit shall be close to one of supports of slab.Where 
nonmetallic conduit is used, raceway shall be converted to plastic coated 
rigid steel or plastic coated  steel IMC before rising above floor, unless 
specifically indicated.

3.1.2.11   Stub-Ups

Provide conduits stubbed up through concrete floor for connection to 
free-standing equipment with adjustable top or coupling threaded inside for 
plugs, set flush with finished floor.  Extend conductors to equipment in 
rigid steel conduit, except that flexible metal conduit may be used 150 mm 
above floor.  Where no equipment connections are made, install 
screwdriver-operated threaded flush plugs in conduit end.

3.1.2.12   Conduit Support

Support conduit by pipe straps, wall brackets, hangers, or ceiling trapeze. 
Fasten by wood screws to wood; by toggle bolts on hollow masonry units; by 
concrete inserts or expansion bolts on concrete or brick; and by machine 
screws, welded threaded studs, or spring-tension clamps on steel work. 
Threaded C-clamps may be used on rigid steel conduit only.  Do not weld 
conduits or pipe straps to steel structures.  Load applied to fasteners 
shall not exceed one-fourth proof test load.  Fasteners attached to 
concrete ceiling shall be vibration resistant and shock-resistant.  Holes 
cut to depth of more than 40 mm in reinforced concrete beams or to depth of 
more than 20 mm in concrete joints shall not cut main reinforcing bars.  
Fill unused holes.  In partitions of light steel construction, use sheet 
metal screws.  In suspended-ceiling construction, run conduit above 
ceiling.  Do not support conduit by ceiling support system.  Conduit and 
box systems shall be supported independently of both (a) tie wires 
supporting ceiling grid system, and (b) ceiling grid system into which 
ceiling panels are placed.  Supporting means shall not be shared between 
electrical raceways and mechanical piping or ducts.  Installation shall be 
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coordinated with above-ceiling mechanical systems to assure maximum 
accessibility to all systems.  Spring-steel fasteners may be used for 
lighting branch circuit conduit supports in suspended ceilings in dry 
locations. Support exposed risers in wire shafts of multistory buildings by 
U-clamp hangers at each floor level and at 3050 mm maximum intervals. Where 
conduit crosses building expansion joints, provide suitable[ watertight] 
expansion fitting that maintains conduit electrical continuity by bonding 
jumpers or other means.  For conduits greater than 63 mm inside diameter, 
provide supports to resist forces of 0.5 times the equipment weight in any 
direction and 1.5 times the equipment weight in the downward direction.

3.1.2.13   Directional Changes in Conduit Runs

Make changes in direction of runs with symmetrical bends or cast-metal 
fittings.  Make field-made bends and offsets with hickey or conduit-bending 
machine.  Do not install crushed or deformed conduits.  Avoid trapped 
conduits.  Prevent plaster, dirt, or trash from lodging in conduits, boxes, 
fittings, and equipment during construction.  Free clogged conduits of 
obstructions.

3.1.2.14   Locknuts and Bushings

Fasten conduits to sheet metal boxes and cabinets with two locknuts where 
required by NFPA 70, where insulated bushings are used, and where bushings 
cannot be brought into firm contact with the box; otherwise, use at least 
minimum single locknut and bushing.  Locknuts shall have sharp edges for 
digging into wall of metal enclosures.  Install bushings on ends of 
conduits, and provide insulating type where required by NFPA 70.

3.1.2.15   Flexible Connections

Provide flexible steel conduit between 915 and 1830 mm in length for 
recessed and semirecessed lighting fixtures[; for equipment subject to 
vibration, noise transmission, or movement; and for motors].  Install 
flexible conduit to allow 20 percent slack.  Minimum flexible steel conduit 
size shall be 16 mm diameter.  Provide liquidtight flexible nonmetallic 
conduit in wet and damp locations for equipment subject to vibration, noise 
transmission, movement or motors.  Provide separate ground conductor across 
flexible connections.

3.1.2.16   Telecommunications and Signal System Pathway

Install telecommunications pathway in accordance with TIA-569.

a.  Horizontal Pathway:  Telecommunications pathways from the work area to 
the telecommunications room shall be installed and cabling length 
requirements in accordance with TIA-568-C.1.  Size conduits, wireways, 
and cable trays in accordance with TIA-569.

3.1.3   Busway Installation

Installation shall comply at minimum with NFPA 70.  Install busways 
parallel with or at right angles to ceilings, walls, and structural 
members.  Support busways at 1525 mm maximum intervals, and brace to 
prevent lateral movement.  Hinges provided on risers shall be fixed type; 
spring-type are unacceptable.  Provide flanges where busway makes 
penetrations through walls and floors, and seal to maintain smoke and fire 
ratings.  Provide waterproof curb where busway riser passes through floor.  
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Seal gaps with fire-rated foam and caulk.  Provide expansion joints, but 
only where bus duct crosses building expansion joints.  Provide supports to 
resist forces of 0.5 times the equipment weight in any direction and 1.5 
times the equipment weight in the downward direction.

3.1.4   Cable Tray Installation

Install and ground in accordance with NFPA 70.In addition, install and 
ground telecommunications cable tray in accordance with TIA-569, and TIA-607.  
Install cable trays parallel with or at right angles to ceilings, walls, 
and structural members.  Support in accordance with manufacturer 
recommendations but at not more than [1830] [_____] mm intervals. Adjacent 
cable tray sections shall be bonded together by connector plates of an 
identical type as the cable tray sections.  For grounding of cable tray 
system provide No. 2 AWG bare copper wire throughout cable tray system, and 
bond to each section, except use No. 1/0 aluminum wire if cable tray is 
aluminum.  Terminate cable trays 255 mm from both sides of smoke and fire 
partitions.  Conductors run through smoke and fire partitions shall be 
installed in 103 mm rigid steel conduits with grounding bushings, extending 
305 mm beyond each side of partitions.  Seal conduit on both ends to 
maintain smoke and fire ratings of partitions.  Penetrations shall be 
firestopped.  Provide supports to resist forces of 0.5 times the equipment 
weight in any direction and 1.5 times the equipment weight in the downward 
direction. ]

Install cable trays parallel with or at right angles to ceilings, walls, 
and structural members.  Support at maximum [1830] [_____] mm] intervals. 
In addition, install and ground telecommunications cable tray in accordance 
with TIA-569, and TIA-607. Edges, fittings, and hardware shall be finished 
free from burrs and sharp edges.  Provide No. 2 AWG bare copper wire 
throughout cable tray system, and bond to each section.  Use No. 1/0 
aluminum wire if cable tray is aluminum.  Conductors that run though smoke 
and fire partitions shall be installed in 103 mm rigid steel conduits with 
grounding bushing, extending 305 mm beyond each side of partitions.  Seal 
conduit on both ends to maintain smoke and fire ratings of partitions.  
Provide supports to resist forces of 0.5 times the equipment weight in any 
direction and 1.5 times the equipment weight in the downward direction.

3.1.5   Telecommunications Cable Support Installation

Install open top and closed ring cable supports on 1.2 m to 1.5 m centers 
to adequately support and distribute the cable’s weight.  These types of 
supports shall be used to support a maximum of 50 6.4 mm diameter cables.  
Install suspended cables with at least 75 mm of clear vertical space above 
the ceiling tiles and support channels (T-bars).  Open top and closed ring 
cable supports shall be suspended from or attached to the structural 
ceiling or walls with hardware or other installation aids specifically 
designed to support their weight.

3.1.6   Boxes, Outlets, and Supports

Provide boxes in wiring and raceway systems wherever required for pulling 
of wires, making connections, and mounting of devices or fixtures.  Boxes 
for metallic raceways shall be cast-metal, hub-type when located in wet 
locations, when surface mounted on outside of exterior surfaces, when 
surface mounted on interior walls exposed up to 2135 mm above floors and 
walkways, and when specifically indicated.  Boxes in other locations shall 
be sheet steel, except that aluminum boxes may be used with aluminum 
conduit, and nonmetallic boxes may be used with nonmetallic conduit 
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system.  Each box shall have volume required by NFPA 70 for number of 
conductors enclosed in box.  Boxes for mounting lighting fixtures shall be 
minimum 100 mm square, or octagonal, except that smaller boxes may be 
installed as required by fixture configurations, as approved.  Boxes for 
use in masonry-block or tile walls shall be square-cornered, tile-type, or 
standard boxes having square-cornered, tile-type covers.  Provide gaskets 
for cast-metal boxes installed in wet locations and boxes installed flush 
with outside of exterior surfaces.  Provide separate boxes for flush or 
recessed fixtures when required by fixture terminal operating temperature; 
fixtures shall be readily removable for access to boxes unless ceiling 
access panels are provided.  Support boxes and pendants for surface-mounted 
fixtures on suspended ceilings independently of ceiling supports.  Fasten 
boxes and supports with wood screws on wood, with bolts and expansion 
shields on concrete or brick, with toggle bolts on hollow masonry units, 
and with machine screws or welded studs on steel. Threaded studs driven in 
by powder charge and provided with lockwashers and nuts or nail-type nylon 
anchors may be used in lieu of wood screws, expansion shields, or machine 
screws.  In open overhead spaces, cast boxes threaded to raceways need not 
be separately supported except where used for fixture support; support 
sheet metal boxes directly from building structure or by bar hangers.  
Where bar hangers are used, attach bar to raceways on opposite sides of 
box, and support raceway with approved-type fastener maximum 610 mm from 
box.  When penetrating reinforced concrete members, avoid cutting 
reinforcing steel.

3.1.6.1   Boxes

Boxes for use with raceway systems shall be minimum 40 mm deep, except 
where shallower boxes required by structural conditions are approved.  
Boxes for other than lighting fixture outlets shall be minimum 100 mm 
square, except that 100 by 50 mm boxes may be used where only one raceway 
enters outlet.  Telecommunications outlets shall be a minimum of[ 100 mm 
square by 54 mm deep][ 120 mm square by 54 mm deep][, except for [wall 
mounted telephones] [and] [outlet boxes for handicap telephone stations]].  
Mount outlet boxes flush in finished walls.

3.1.6.2   Pull Boxes

Construct of at least minimum size required by NFPA 70 and compatible with 
nonmetallic raceway systems, except where cast-metal boxes are required in 
locations specified herein.  Provide boxes with screw-fastened covers.  
Where several feeders pass through common pull box, tag feeders to indicate 
clearly electrical characteristics, circuit number, and panel designation.

3.1.6.3   Extension Rings

Extension rings are not permitted for new construction.  Use only on 
existing boxes in concealed conduit systems where wall is furred out for 
new finish.

3.1.7   Mounting Heights

Mount panelboards,enclosed circuit breakers, motor controller and 
disconnecting switches so height of operating handle at its highest 
position is maximum 1980 mm above floor.  Mount lighting switches [ 1220 mm 
above finished floor.  Mount receptacles and telecommunications outlets 460 
mm above finished floor, unless otherwise indicated.  Wall-mounted 
telecommunications outlets shall be mounted at height 1525 mm above 
finished floor. Mount other devices as indicated. Measure mounting heights 
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of wiring devices and outlets in non-hazardous areas to center of device or 
outlet. Measure mounting heights of receptacle outlet boxes to the bottom 
of the outlet box.

3.1.8   Conductor Identification

Provide conductor identification within each enclosure where tap, splice, 
or termination is made.  For conductors No. 6 AWG and smaller diameter, 
color coding shall be by factory-applied, color-impregnated insulation.  
For conductors No. 4 AWG and larger diameter, color coding shall be by 
plastic-coated, self-sticking markers; colored nylon cable ties and plates; 
or heat shrink-type sleeves.  Identify control circuit terminations in 
accordance with telecommunications system conductor identification as 
specified in Section 27 10 00 BUILDING TELECOMMUNICATIONS CABLING SYSTEMS.

3.1.8.1   Marking Strips

White or other light-colored plastic marking strips, fastened by screws to 
each terminal block, shall be provided for wire designations.  The wire 
numbers shall be made with permanent ink.  The marking strips shall be 
reversible to permit marking both sides, or two marking strips shall be 
furnished with each block.  Marking strips shall accommodate the two sets 
of wire numbers.  Each device to which a connection is made shall be 
assigned a device designation in accordance with NEMA ICS 1 and each device 
terminal to which a connection is made shall be marked with a distinct 
terminal marking corresponding to the wire designation used on the 
Contractor's schematic and connection diagrams.  The wire (terminal point) 
designations used on the Contractor's wiring diagrams and printed on 
terminal block marking strips may be according to the Contractor's standard 
practice; however, additional wire and cable designations for 
identification of remote (external) circuits shall be provided for the 
Government's wire designations.  Prints of the marking strips drawings 
submitted for approval will be so marked and returned to the Contractor for 
addition of the designations to the terminal strips and tracings, along 
with any rearrangement of points required.

3.1.9   Splices

Make splices in accessible locations.  Make splices in conductors No. 10 
AWG and smaller diameter with insulated, pressure-type connector.  Make 
splices in conductors No. 8 AWG and larger diameter with solderless 
connector, and cover with insulation material equivalent to conductor 
insulation.

3.1.10   Covers and Device Plates

Install with edges in continuous contact with finished wall surfaces 
without use of mats or similar devices.  Plaster fillings are not 
permitted.  Install plates with alignment tolerance of 0.58 mm.  Use of 
sectional-type device plates are not permitted.  Provide gasket for plates 
installed in wet locations.

3.1.11   Electrical Penetrations

Seal openings around electrical penetrations through fire resistance-rated 
walls, partitions, floors, or ceilings.
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3.1.12   Grounding and Bonding

Provide In accordance with NFPA 70 and NFPA 780.  Ground exposed, 
non-current-carrying metallic parts of electrical equipment, access 
flooring support system, metallic raceway systems, grounding conductor in 
metallic and nonmetallic raceways, telecommunications system grounds, 
grounding conductor of nonmetallic sheathed cables, ]and neutral conductor 
of wiring systems.  Make ground connection at main service equipment, and 
extend grounding conductor to point of entrance of metallic water service.  
Make connection to water pipe by suitable ground clamp or lug connection to 
plugged tee. If flanged pipes are encountered, make connection with lug 
bolted to street side of flanged connection.  Supplement metallic water 
service grounding system with additional made electrode in compliance with 
NFPA 70. Make ground connection to driven ground rods on exterior of 
building. Interconnect all grounding media in or on the structure to 
provide a common ground potential.  This shall include lightning 
protection, electrical service, telecommunications system grounds, as well 
as underground metallic piping systems.  Interconnection to the gas line 
shall be made on the customer's side of the meter.  Use main size lightning 
conductors for interconnecting these grounding systems to the lightning 
protection system. In addition to the requirements specified herein, 
provide telecommunications grounding in accordance with TIA-607.  Where 
ground fault protection is employed, ensure that connection of ground and 
neutral does not interfere with correct operation of fault protection.

3.1.12.1   Grounding Connections

Make grounding connections which are buried or otherwise normally 
inaccessible,[ excepting specifically those connections for which access 
for periodic testing is required,] by exothermic weld or compression 
connector.

a.  Make exothermic welds strictly in accordance with the weld 
manufacturer's written recommendations.  Welds which are "puffed up" or 
which show convex surfaces indicating improper cleaning are not 
acceptable.  Mechanical connectors are not required at exothermic welds.

b.  Make compression connections using a hydraulic compression tool to 
provide the correct circumferential pressure.  Tools and dies shall be 
as recommended by the manufacturer.  An embossing die code or other 
standard method shall provide visible indication that a connector has 
been adequately compressed on the ground wire.

3.1.12.2   Telecommunications System

Provide telecommunications grounding in accordance with the following:

b.  Telecommunications Bonding Conductors:  Provide main telecommunications 
service equipment ground consisting of separate bonding conductor for 
telecommunications, between the TMGB and readily accessible grounding 
connection of the electrical service.  Grounding and bonding conductors 
should not be placed in ferrous metallic conduit.  If it is necessary 
to place grounding and bonding conductors in ferrous metallic conduit 
that exceeds 1 m in length, the conductors shall be bonded to each end 
of the conduit using a grounding bushing or a No. 6 AWG conductor, 
minimum.

c.  Telecommunications Grounding Connections:  Telecommunications grounding 
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connections to the TMGB[ or TGB] shall utilize listed compression 
two-hole lugs, exothermic welding, suitable and equivalent one hole 
non-twisting lugs, or other irreversible compression type connections.  
All metallic pathways, cabinets, and racks for telecommunications 
cabling and interconnecting hardware located within the same room or 
space as the TMGB[ or TGB] shall be bonded to the TMGB[ or TGB 
respectively].  In a metal frame (structural steel) building, where the 
steel framework is readily accessible within the room; each TMGB[ and 
TGB] shall be bonded to the vertical steel metal frame using a minimum 
No. 6 AWG conductor.  Where the metal frame is external to the room and 
readily accessible, the metal frame shall be bonded to the TGB or TMGB 
with a minimum No. 6 AWG conductor.  When practicable because of 
shorter distances and, where horizontal steel members are permanently 
electrically bonded to vertical column members, the TGB may be bonded 
to these horizontal members in lieu of the vertical column members.  
All connectors used for bonding to the metal frame of a building shall 
be listed for the intended purpose.

3.1.13   Equipment Connections

Provide power wiring for the connection of motors and control equipment 
under this section of the specification.  Except as otherwise specifically 
noted or specified, automatic control wiring, control devices, and 
protective devices within the control circuitry are not included in this 
section of the specifications but shall be provided under the section 
specifying the associated equipment.

3.1.14   Repair of Existing Work

Repair of existing work, demolition, and modification of existing 
electrical distribution systems shall be performed as follows:

3.1.14.1   Workmanship

Lay out work in advance.  Exercise care where cutting, channeling, chasing, 
or drilling of floors, walls, partitions, ceilings, or other surfaces is 
necessary for proper installation, support, or anchorage of conduit, 
raceways, or other electrical work.  Repair damage to buildings, piping, 
and equipment using skilled craftsmen of trades involved.

3.1.14.2   Existing Concealed Wiring to be Removed

Existing concealed wiring to be removed shall be disconnected from its 
source.  Remove conductors; cut conduit flush with floor, underside of 
floor, and through walls; and seal openings.

3.1.14.3   Removal of Existing Electrical Distribution System

Removal of existing electrical distribution system equipment shall include 
equipment's associated wiring, including conductors, cables, exposed 
conduit, surface metal raceways, boxes, and fittings,[ back to equipment's 
power source] as indicated.

3.1.14.4   Continuation of Service

Maintain continuity of existing circuits of equipment to remain.  Existing 
circuits of equipment shall remain energized.  Circuits which are to remain 
but were disturbed during demolition shall have circuits wiring and power 
restored back to original condition.
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3.2   FIELD FABRICATED NAMEPLATE MOUNTING

Provide number, location, and letter designation of nameplates as 
indicated.  Fasten nameplates to the device with a minimum of two 
sheet-metal screws or two rivets.

3.3   WARNING SIGN MOUNTING

Provide the number of signs required to be readable from each accessible 
side.  Space the signs in accordance with NFPA 70E.

3.4   FIELD APPLIED PAINTING

Paint electrical equipment as required to match finish of adjacent surfaces 
or to meet the indicated or specified safety criteria. Where field painting 
of enclosures for panelboards, load centers or the like is specified to 
match adjacent surfaces, to correct damage to the manufacturer's factory 
applied coatings, or to meet the indicated or specified safety criteria, 
provide manufacturer's recommended coatings and apply in accordance to 
manufacturer's instructions.

3.5   FIELD QUALITY CONTROL

Furnish test equipment and personnel and submit written copies of test 
results.  Give Contracting Officer 5 working days notice prior to each 
test[s].

3.5.1   Devices Subject to Manual Operation

Each device subject to manual operation shall be operated at least five 
times, demonstrating satisfactory operation each time.

3.5.2   Transformer Tests

Perform the standard, not optional, tests in accordance with the Inspection 
and Test Procedures for transformers, dry type, air-cooled, 600 volt and 
below; as specified in NETA ATS.  Measure primary and secondary voltages 
for proper tap settings.  Tests need not be performed by a recognized 
independent testing firm or independent electrical consulting firm.

3.5.3   Ground-Fault Receptacle Test

Test ground-fault receptacles with a "load" (such as a plug in light) to 
verify that the "line" and "load" leads are not reversed.

3.5.4   Grounding System Test

Test grounding system to ensure continuity, and that resistance to ground 
is not excessive.  Test each ground rod for resistance to ground before 
making connections to rod; tie grounding system together and test for 
resistance to ground.  Make resistance measurements in dry weather, not 
earlier than 48 hours after rainfall.  Submit written results of each test 
to Contracting Officer, and indicate location of rods as well as resistance 
and soil conditions at time measurements were made.

        -- End of Section --
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SECTION 26 51 00.00 40

INTERIOR LIGHTING
02/13

PART 1   GENERAL

Lighting fixtures and accessories mounted on exterior surfaces of buildings 
are specified in this section.

Materials not considered to be lighting equipment or lighting fixture 
accessories are specified in Section 26 20 00 INTERIOR DISTRIBUTION SYSTEM.

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM A641/A641M (2009a) Standard Specification for 
Zinc-Coated (Galvanized) Carbon Steel Wire

CALIFORNIA ENERGY COMMISSION (CEC)

CEC Title 24 (2008; Effective Jan 2010) California's 
Energy Efficiency Standards for 
Residential and Nonresidential Buildings

ILLUMINATING ENGINEERING SOCIETY OF NORTH AMERICA (IES)

IES HB-10 (2011) IES Lighting Handbook

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C2 (2012; Errata 2012; INT 1-4 2012; INT 5 
2013) National Electrical Safety Code

IEEE C62.41.1 (2002; R 2008) Guide on the Surges 
Environment in Low-Voltage (1000 V and 
Less) AC Power Circuits

IEEE C62.41.2 (2002) Recommended Practice on 
Characterization of Surges in Low-Voltage 
(1000 V and Less) AC Power Circuits

IEEE Stds Dictionary (2009) IEEE Standards Dictionary: Glossary 
of Terms & Definitions

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

ANSI C82.1 (2004) American National Standard for 
Electric Lamp Ballasts - Line Frequency 
Fluorescent Lamp Ballasts

ANSI C82.2 (2002) American National Standard for Lamp 
Ballasts--Methods of Measurement of 
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Fluorescent Lamp Ballasts

ANSI/IEC C78.81 (2010) American National Standard for 
Electric Lamps--Double-Capped Fluorescent 
Lamps--Dimensional and Electrical 
Characteristics

ANSI/IEC C78.901 (2005) American National Standard for 
Electric Lamps - Single Base Fluorescent 
Lamps--Dimensional and Electrical 
Characteristics

ANSI/NEMA C78.LL 1256 (2003) Procedures for Fluorescent Lamp 
Sample Preparation and the Toxicity 
Characteristic Leaching Procedure (TCLP)

NEMA 250 (2008) Enclosures for Electrical Equipment 
(1000 Volts Maximum)

NEMA ANSLG C82.11 (2011) Lamp Ballasts -  High-Frequency 
Fluorescent Lamp Ballasts

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2011; Errata 2 2012) National Electrical 
Code

NFPA 90A (2012) Standard for the Installation of 
Air Conditioning and Ventilating Systems

UNDERWRITERS LABORATORIES (UL)

UL 1598 (2008; Reprint Oct 2012) Luminaires

UL 935 (2001; Reprint Nov 2011) Standard for 
Fluorescent-Lamp Ballasts

1.2   DEFINITIONS

a.  Unless otherwise specified or indicated, electrical and electronics 
terms used in these specifications, and on the drawings, are as defined 
in IEEE Stds Dictionary.

b.  Average life is the time after which 50 percent has failed and 50 
percent has survived under normal conditions.

c.  Total harmonic distortion (THD) is the root mean square (RMS) of all 
the harmonic components divided by the total fundamental current.

1.3   ADMINISTRATIVE REQUIREMENTS

1.3.1   Pre-Installation Meetings

Within 15days of Contract Award, the Contracting Officer may schedule a 
Pre-Installation meeting.  Submit the following for review and approval:

Submit documentation that includes contact information, summary of 
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procedures, and the limitations and conditions applicable to the project.  .

1.4   SUBMITTALS

Submit the following in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES:

Employ the terminology, classifications, and methods prescribed by the 
IES HB-10, as applicable, for the lighting system specified in data, 
drawings, and reports.

SD-03 Product Data

Fluorescent Lighting Fixtures

Fluorescent Electronic Ballasts

Fluorescent Electromagnetic Ballasts

Fluorescent Lamps

SD-07 Certificates

Lighting Fixtures Certificates
Warranties

SD-10 Operation and Maintenance Data

Operation and Maintenance Manual

1.5   QUALITY ASSURANCE

[1.5.1   Standard Products

Provide materials and equipment that are products of manufacturers 
regularly engaged in the production of such products which are of equal 
material, design and workmanship, which have been in satisfactory 
commercial or industrial use for 2-years prior to bid opening.  The 2-year 
period includes applications of equipment and materials under similar 
circumstances and of similar size, on sale on the commercial market through 
advertisements, manufacturers' catalogs, or brochures during the 2-year 
period.  Where two or more items of the same class of equipment are 
required, provide products of a single manufacturer; however, the component 
parts of the item need not be the products of the same manufacturer unless 
stated in this section.

1.5.1.1   Material and Equipment Manufacturing Date

Do not use products manufactured more than 3-years prior to date of 
delivery to site, unless specified otherwise.

1.6   WARRANTY

Support the equipment items with service organizations which are reasonably 
convenient to the equipment installation in order to render satisfactory 
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service to the equipment on a regular and emergency basis during the 
warranty period of the contract.

1.6.1   Electronic Ballast Warranty

Furnish the electronic ballast manufacturer's warranty, for not less than 
5-years from the date of manufacture of the electronic ballast.  Ballast 
assembly in the lighting fixture, transportation, and on-site storage is 
not to exceed 12-months, thereby permitting 4-years of the ballast 5-year 
warranty to be in service and energized.  State in the warranty that the 
manufacturer agrees to exchange a malfunctioning ballast and promptly ship 
the replacement to the using Government facility, said replacement ballast 
being identical to, or an improvement upon, the original design of the 
malfunctioning ballast.

PART 2   PRODUCTS

2.1   DESIGN REQUIREMENTS

Furnish lighting fixtures completely assembled with wiring and mounting 
devices and ready for installation at the locations noted.  Design and 
equip recessed fixtures in suspended ceilings for installation in the type 
of ceiling in which the fixture is installed.  Design fixtures to be 
supported independent of the ceiling.  Equip fixtures with the lamps 
required.

Ensure lighting fixtures conform to UL 1598. 

2.2   COMPONENTS

2.2.1   Fluorescent Lighting Fixtures

2.2.1.1   Fluorescent Lamp Electronic Ballasts

Submit fluorescent electronic ballasts catalog data.  As an option, submit 
the fluorescent fixture manufacturer's electronic ballast specification 
information in lieu of the actual ballast manufacturer's catalog data.  
Include published specifications and sketches.  This information may be 
supplemented by catalog data if required, containing a list of vendors with 
vendor part numbers.

Provide electronic ballasts, meeting as a minimum, the following 
characteristics:

a.  Provide ballasts complying  with UL 935, NEMA ANSLG C82.11, NFPA 70, 
and CEC Title 24 unless specified otherwise.  Ensure transient immunity 
as recommended by IEEE C62.41.1 and IEEE C62.41.2 by providing 100 
percent electronic high frequency type ballasts with no magnetic core 
and coil components.  Design ballast for the wattage of the lamps used 
in the indicated application.  Design ballasts to operate on the 
voltage system to which they are connected.

b.  A power factor of 0.95 (minimum).

c.  Operates at a frequency of 20,000 Hertz (minimum), and is compatible 
with and not cause interference with the operation of occupancy sensors 
or other infrared control systems.  Provide ballasts operating at or 
above 40,000 Hertz where available.
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d.  Light regulation of plus or minus 10 percent lumen output with a plus 
or minus 10 percent input voltage regulation.  Ensure ballasts have 10 
percent flicker (maximum) using any compatible lamp.

e.  A ballast factor between 0.77 (minimum) and 1.00 (maximum).  Current 
crest factor - 1.7 (maximum).

f.  UL listed Class P with a sound rating of "A."

g.  Include circuit diagrams and lamp connections displayed on the ballast.

[ h.  Provide instant start ballasts unless otherwise indicated, with 
programmed start where indicated.  Provide instant  start ballasts 
which operate lamps in a parallel circuit configuration that permits 
the operation of remaining lamps if one or more lamps fail or are 
removed.][  Provide programmed start ballast unless otherwise 
indicated.][  Programmed start ballasts may operate lamps in a series 
circuit configuration.  Provide series/parallel wiring for programmed 
start ballasts where available.

] i.  Provide programmed start ballasts for compact fluorescent fixtures.

j.  Provide ballasts for T-5 and smaller lamps with end-of-life protection 
circuits as required by ANSI/IEC C78.81 and ANSI/IEC C78.901 as 
applicable.

k.  Provide ballasts capable of starting and maintaining operation at a 
minimum of -17 degrees C unless otherwise indicated.

l.  Provide electronic ballasts with a full replacement warranty of 5 years 
from date of manufacture as specified in paragraph entitled, 
"Electronic Ballast Warranty," of this section.

Provide T-8 Lamp Ballast with the following characteristics:

a.  Provide T-8 electronic ballasts compatible with the specific amp 
wattages being driven.

b.  For T-8 lamps with 30 watts or lower, provide ballasts with 
anti-striation technology.

c.  Total harmonic distortion (THD):  20 percent (maximum).

d.  Input wattage.

(1) 32 watts (maximum) when operating one F32T8 lamp

(2) 62 watts (maximum) when operating two F32T8 lamps

(3) 92 watts (maximum) when operating three F32T8 lamps

(4) 114 watts (maximum) when operating four F32T8 lamps

e.  Ballast efficacy factor.
(1) 2.54 (minimum) when operating one F32T8 lamp

(2) 1.44 (minimum) when operating two F32T8 lamps
(3) 0.93 (minimum) when operating three F32T8 lamps
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(4) 0.73 (minimum) when operating four F32T8 lamps

f.  Provide threeand four lamp fixtures with two ballasts per fixture where 
multilevel switching is indicated.

g.  A single ballast may be used to serve multiple fixtures if they are 
continuously mounted and factory manufactured for that installation 
with an integral wireway.

Provide F17T8 Lamp Ballast with a total harmonic distortion (THD) of 25 
percent (maximum).

Provide T-5 and T-5 HO Ballast compatible with the specific amp wattages 
being driven.  Ensure total harmonic distortion (THD) is 15 percent 
(maximum).

a.  Input wattage:

(1)  45 watts (maximum) when operating one F40 T-5 lamps

(2)  74 watts (maximum) when operating two F40 T-5 lamps

(3)  105 watts (maximum) when operating three F40 T-5 lamps

2.2.1.2   Fluorescent Lamp Electronic Dimming Ballast

Provide electronic ballasts meeting the following minimum characteristics:

a.  Ensure compliance with NEMA ANSLG C82.11, UL 935, and NFPA 70, unless 
specified otherwise.  Provide transient immunity as recommended by 
IEEE C62.41.1 and IEEE C62.41.2.  Ballast dimming capability range - 
from 100 to 5 percent (minimum range) of light output, flicker free, 
and starts lamp at any preset light output setting without first having 
to go to full light output.  Design ballast for the wattage of the 
lamps used in the indicated application.  Design ballasts to operate on 
the voltage system to which they are connected.

b.  Power factor of 0.95 (minimum) at full light output, and 0.90 (minimum) 
over the entire dimming range.

c.  Ballast operates at a frequency of 20,000 Hertz (minimum).  Ballast is 
compatible with and not cause interference with the operation of 
occupancy sensors or other infrared control systems.  Provide ballasts 
operating at or above 40,000 Hertz where available.

d.  Ballast factor at full light output is between 0.85 (minimum) and 1.00 
(maximum).  Current crest factor is 1.7 (maximum).

e.  UL listed Class P with a sound rating of "A".

f.  Display circuit diagrams and lamp connections on the ballast.

g.  Provide dimming ballast compatible with specified lighting control 
system.

h.  Ballast is capable of starting and maintaining operation at a minimum 
of 17 degrees C unless otherwise indicated.

i.  Total harmonic distortion (THD):  20 percent (maximum) over the entire 
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dimming range.

j.  Provide ballasts for T-5 and smaller lamps with end-of-life protection 
circuits as required by ANSI/IEC C78.81 and ANSI/IEC C78.901 as 
applicable.

 For T-8 Lamp Ballast, the input wattage for the indicated lamp quantity is:

a.  35 watts (maximum) when operating one F32T8 lamp.

b.  70 watts (maximum) when operating two F32T8 lamps.

c.  104 watts (maximum) when operating three F32T8 lamps.

2.2.1.3   Fluorescent Electromagnetic Ballasts

Ensure ballasts conform to UL 935.  Provide high power factor type ballasts 
(0.9 minimum), unless indicated otherwise,] designed to operate on the 
voltage system to which they are connected.  Ensure ballasts are Class P 
and have sound rating "A"[ unless otherwise noted].  Design and construct 
fixtures and ballasts to limit the ballast case temperature to 90 degrees C 
when installed in an ambient temperature of [40][_____] degrees C.  Provide 
energy saving electromagnetic ballasts for T-8 and T-12 lamps.  Provide 
three lamp fixtures with two ballasts per fixture.

a.  Electromagnetic Energy-Saving Ballasts

Ensure ballasts conform to ANSI C82.1.  Provide energy-saving fluorescent 
ballasts of the CBM certified full light output typeexcept where fixtures 
are provided with low temperature ballasts, with an average input wattage of
 40 or less when operating one 32-watt F32T8 lamp 45 or less when operating 
two 17 watt F17T8 lamps72 or less when operating two 32 watt F32T8 lamps109 
or less when operating two 59-watt F96T8 lamps]  tested in accordance with 
ANSI C82.2 methods.[  Provide ballasts which are compatible with 
energy-saving lamps.]

b.  Provide electromagnetic ballasts for compact fluorescent lamps.

c.  Electromagnetic Low Temperature Ballasts

Provide fluorescent ballasts having a minimum starting temperature of[ 
minus 17 degrees C][ minus 28 degrees C] for 800 milliampere, high output 
(HO) lamps in fixtures mounted[ in cold rooms,][ outdoors,][ in unheated 
buildings,][ and as indicated].

]2.2.1.4   Fluorescent Lamps

a.  Provide T-8 rapid start[ low mercury] lamps rated 32 watts (maximum), 
2800 initial lumens (minimum), CRI of 82 (minimum), correlated color 
temperature of 5000 K]an average rated life of 20,000 hours.[  Provide 
low mercury lamps which have passed the EPA Toxicity Characteristic 
Leachate Procedure (TCLP) for mercury by using the lamp sample 
preparation procedure described in ANSI/NEMA C78.LL 1256.

b.  Provide T-8 rapid start lamp, 17 watt (maximum), nominal length of 610 
mm, 1300 initial lumens, CRI of 82 (minimum), correlated color 
temperature of5000 K, and an average rated life of 20,000 hours.

c.  Provide T-8 instant start lamp, 59 watts (maximum), nominal length of 
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2438 mm, minimum CRI of 82, 5700 initial lumens, correlated color 
temperature of5000 K, and average rated life of 15,000 hours.

d.  Provide T-12 slim line lamps rated 60 watts (maximum), 5750 initial 
lumens (minimum), 12,000 hours average rated life.

e.  Provide T-8, U shaped fluorescent lamp, 31 watts maximum, 2600 initial 
lumens (minimum), 5000 K], 82 CRI (minimum), 20,000 hours average rated 
life, leg spacing.

f.  Provide compact fluorescent lamps:  CRI 82, minimum, 5000 K, 10,000 
hours average rated life, and as follows:

(1) T-4, twin tube, rated7 watts, 400 initial lumens (minimum), and 13 
watts, 825 initial lumens (minimum).

(2) T-4, double twin tube, rated 13 watts, 900 initial lumens 
(minimum),18 watts, 1200 initial lumens (minimum) and 26 watts, 
1800 initial lumens (minimum),][ as indicated].

Average rated life is based on 3 hours operating per start.

2.2.1.5   Compact Fluorescent Fixtures

Provide compact fluorescent fixtures manufactured specifically for compact 
fluorescent lamps with ballasts integral to the fixture.  Providing 
assemblies designed to retrofit incandescent fixtures is prohibited except 
when specifically indicated for renovation of existing fixtures.  Provide 
fixtures using lamps as indicated, with a minimum CRI of 80.

2.2.1.6   Open-Tube Fluorescent Fixtures

Provide with self-locking sockets, or lamp retainers (two per lamp).[  
Provide lamps with shatter resistant coating, non-yellowing, nominal 
thickness of 0.38 mm, and with 97 percent (minimum) light transmission.][  
Provide a clear polycarbonate protective sleeve with end caps, over lamp, 
with 95 percent (minimum) light transmission.  Rate the sleeve to withstand 
the thermal profile of the lamp and ballast.]

2.2.1.7   Air Handling Fixtures

Provide fixtures used as air handling registers conforming to the 
requirements of NFPA 90A.  Ensure that T8 lamps used in air handling 
fixtures are a minimum of 32 watts.

2.2.2   Recess- And Flush-Mounted Fixtures

Provide type that can be relamped from the bottom, with access to ballast 
from the bottom, with trim for the exposed surface of flush-mounted 
fixtures as indicated.

2.2.3   Suspended Fixtures

Install hangers capable of supporting twice the combined weight of fixtures 
supported by hangers.  Provide with swivel hangers to ensure a plumb 
installation.  Use cadmium-plated steel hangers with a swivel-ball tapped 
for the conduit size indicated. Provide hangers which allow fixtures to 
swing within an angle of 0.79 rad.  Brace pendants 1219 mm to limit 
swinging.  Provide single-unit suspended fluorescent fixtures with 
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twin-stem hangers.  Provide multiple-unit or continuous row fluorescent 
fixtures with tubing or stem for wiring at one point and a tubing or rod 
suspension provided for each unit length of chassis, including one at each 
end.  Provide rods with a minimum 4.57 mm diameter.

2.3   EQUIPMENT

2.3.1   Equipment Identification

2.3.1.1   Manufacturer's Nameplate

Provide each item of equipment with a nameplate bearing the manufacturer's 
name, address, model number, and serial number securely affixed in a 
conspicuous place.  The nameplate of the distributing agent is not 
acceptable.

2.3.1.2   Labels

Provide labeled luminaires in accordance with UL 1598 requirements.  
Clearly mark all luminaires for operation of specific lamps and ballasts 
according to proper lamp type.  Note the following lamp characteristics in 
the format "Use Only [_____]":

a.  Lamp diameter code (T-4, T-5, T-8, T-12), tube configuration (twin, 
quad, triple), base type, and nominal wattage for fluorescent and 
compact fluorescent luminaires.

c.  Start type (preheat, rapid start, instant start) for fluorescent and 
compact fluorescent luminaires.

e.  Correlated color temperature (CCT) and color rendering index (CRI) for 
all luminaires.

Ensure all markings related to lamp type are clear and located where they 
are readily visible to service personnel, but unseen from normal viewing 
angles when lamps are in place.  Clearly mark ballasts indicating 
multi-level outputs and indicate proper terminals for the various outputs.

2.3.2   Power Hook Fixture Hangers

Provide UL listed assembly including through-wired power hook housing, 
interlocking plug and receptacle, power cord, and fixture support loop.  
Provide power hook housing of cast aluminum having two 19 mm threaded hubs, 
including support hook with safety screw.  Provide fixture support loop of 
cast aluminum with provisions for accepting 19 mm threaded fixture stems.  
Include with a power cord  410 mm of 3 conductor No. 16 Type SO cord.  
Provide complete assembly rated120 volts or 277 volts, 15 amperes.

2.3.3   Support Hangers for Lighting Fixtures in Suspended Ceilings

2.3.3.1   Wires

Use wires that are:  galvanized regular coating, soft temper, [2.68 mm 
][[_____] mm ([______] inches)] in diameter 12gage.  Ensure wires conform 
to ASTM A641/A641M.

2.3.3.2   Rods

Provide zinc or cadmium coated, threaded, steel rods, 4.76 mm diameter.
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2.3.4   Factory Applied Finish

Provide electrical equipment with factory-applied painting systems which, 
as a minimum, meet the requirements of the NEMA 250 corrosion-resistance 
test.

PART 3   EXECUTION

3.1   PREPARATION

3.1.1   Field Applied Painting

Paint electrical equipment as required to match finish of adjacent surfaces 
or to meet the indicated or specified safety criteria.  Specify painting in 
Section 09 90 00 PAINTS AND COATINGS.

3.2   INSTALLATION

Ensure all electrical installations conform to IEEE C2, NFPA 70, and to the 
requirements specified herein.

3.2.1   Lamps

Deliver lamps to the project in the original cartons.  Install just prior 
to project completion.  Replace lamps installed and used for working light 
during construction prior to turnover to the Government if more than 15 
percent of their rated life has been used.  Test the lamps for proper 
operation prior to turn-over and replace if necessary with new lamps from 
the original manufacturer.  Provide 10 percent spare lamps of each type 
from the original manufacturer.

3.2.2   Lighting Fixtures

Set lighting fixtures plumb, square, and level with ceiling and walls, in 
alignment with adjacent lighting fixtures. Secure fixtures in accordance 
with manufacturers' directions and approved drawings, in conformance with 
the requirements of NFPA 70.  Mounting heights specified or indicated are 
to the bottom of fixture for ceiling-mounted fixtures and to center of 
fixture for wall-mounted fixtures.  Obtain approval of the exact mounting 
for lighting fixtures on the job before commencing installation and, where 
applicable, after coordinating with the type, style, and pattern of the 
ceiling being installed.  Independently support recessed and semi-recessed 
fixtures from the building structure by a minimum of four wires[ or 
straps][ or rods] per fixture and locate near each corner of each fixture.  
Ceiling grid clips are not allowed as an alternative to independently 
supported light fixtures.  Independently support round fixtures smaller in 
size than the ceiling grid from the building structure by a minimum of four 
wires[ or straps][ or rods] per fixture spaced approximately equidistant 
around the fixture.  Do not support fixtures by ceiling acoustical panels.  
Where fixtures of sizes less than the ceiling grid are indicated to be 
centered in the acoustical panel, support such fixtures independently and 
provide at least two 19 mm metal channels spanning, and secured to, the 
ceiling tees for centering and aligning the fixture.  Provide wiresand rods 
for lighting fixture support in this section.  Lighting fixtures installed 
in suspended ceilings are to comply with the requirements of Section 
09 51 00 ACOUSTICAL CEILINGS.
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3.2.3   Suspended Fixtures

Provide suspended fixtures with 0.79 rad swivel hangers so that they hang 
plumb and locate with no obstructions within the 0.79 rad range in all 
directions.  Provide the stem, canopy and fixture capable of a 0.79 rad 
swing.  Brace pendants, rods, or chains 1.2 meters or longer excluding 
fixture, to prevent swaying, using three cables at 2.09 rad separation.  
Provide suspended fixtures in continuous rows with internal wireway systems 
for end to end wiring and properly aligned to provide a straight and 
continuous row without bends, gaps, light leaks or filler pieces.  Use 
aligning splines on extruded aluminum fixtures to assure hairline joints.  
Support steel fixtures to prevent "oil-canning" effects.  Ensure fixture 
finishes are free of scratches, nicks, dents, and warps, and matching the 
color and gloss specified.  Finish pendants to match furniture.  Select 
aircraft cable made from stainless steel.  Install canopies finished to 
match the ceiling and are low profile unless otherwise shown.  Ensure 
maximum distance between suspension points is 3.1 meters or as recommended 
by the manufacturer, whichever is less.

3.2.4   Ballasts

3.2.4.1   Remote Ballasts

Mount remote type ballasts or transformers, where indicated, in a well 
ventilated, easily accessible location, within the maximum operating 
distance from the lamp, as designated by the manufacturer.

]3.3   FIELD QUALITY CONTROL

Upon completion of installation, verify that equipment is properly 
installed, connected, and adjusted.  Conduct an operating test to show that 
equipment operates in accordance with requirements of this section.

3.4   MAINTENANCE

Submit operation and maintenance data in accordance with Section 01 78 23 
OPERATION AND MAINTENANCE DATA and as specified herein, showing all light 
fixtures, control modules, control zones, occupancy sensors, light level 
sensors, power packs, dimming ballasts, schematic diagrams  and all 
interconnecting control wire, conduit, and associated hardware.

Submit documentation that includes contact information, summary of 
procedures, and the limitations and conditions applicable to the project.  

        -- End of Section --
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SECTION 27 05 28.36 40

CABLE TRAYS FOR COMMUNICATIONS SYSTEMS
08/11

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA VE 2 (2006) Cable Tray Installation Guidelines

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2011; Errata 2 2012) National Electrical 
Code

1.2   ADMINISTRATIVE  REQUIREMENTS

Section 26 00 00.00 20 BASIC ELECTRICAL MATERIALS AND METHODS applies to 
work specified in this section.

1.2.1   Pre-Installation Meetings

The Contracting Officer will schedule a pre-installation meeting within 30 
days of Contract Award.  Submit the following for review and approval:

a.  Fabrication Drawings

b.  Installation Drawings

Submit manufacturer's product data for the following items:

a.  Cable Trays

b.  Supports

1.3   SUBMITTALS

Submit the following in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

Fabrication Drawings[; G][; G, [_____]]

Installation Drawings[; G][; G, [_____]]

SD-03 Product Data

Cable Trays[; G][; G, [_____]]

Supports[; G][; G, [_____]]
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SD-08 Manufacturer's Instructions

Manufacturer's Instructions[; G][; G, [_____]]

1.4   QUALITY ASSURANCE

Comply with NEMA Standards Publication Number VE1, "Cable Tray Systems."

Comply with NEC, as applicable to construction and installation of cable 
tray and cable channel systems (Article 392 NEC).

Provide products that are UL-classified and labeled.

PART 2   PRODUCTS

2.1   SYSTEM DESCRIPTION

Provide cable trays as needed to match existing infrastructure. .

]2.2   COMPONENTS

2.2.1   Supports

Permit both vertical and horizontal adjustment, where possible on supports 
and hangers.  Provide an adequate bearing surface for the tray on the 
horizontal and vertical tray supports and have provisions for holddown 
clamps or fasteners.  Provide a secure means other than friction for 
fastening cable trays to supports.

Support cable trays at not more than [1800] [_____] millimeter intervals.  
Place supports for horizontal-elbow tray fittings within [600] [_____] 
millimeter of each fitting extremity and as recommended by the cable-tray 
manufacturer.

When supported at [1800] [_____] millimeter intervals, the cable trays 
shall be capable of carrying not less than [225] [_____] kilogram per meter.  
Tray fittings shall have not less than the load-carrying ability of 
straight tray sections and have the manufacturer's minimum standard radius.

PART 3   EXECUTION

Comply with NEMA VE 2 for cable tray installation.

3.1   INSTALLATION

3.1.1   Manufacturer's Instructions

Submit manufacturer's instructions for cable trays including special 
provisions required to install equipment components and system packages.  
Detail impedances, hazards and safety precautions.

3.1.2   Grounding

Properly grounded cable trays by means of a low-resistance conductor of 
sufficient capacity, but in no case smaller than No. 1/0 AWG copper.  Bond 
grounding conductor to cable-tray sections and fittings by compatible 
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bolted connections.  Consider cable tray sections in tandem assembly as 
having electrical continuity when these sections are bonded with 
appropriate high-strength bolts.  Provide permanent and continuous 
effective grounding with an impedance sufficiently low to limit the 
potential above ground and to facilitate operation of overcurrent devices 
in the circuit.  Provide grounding and bonding of cable trays in accordance 
with NFPA 70.

        -- End of Section --
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SECTION 27 10 00

BUILDING TELECOMMUNICATIONS CABLING SYSTEM
08/11

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM D709 (2001; R 2007) Laminated Thermosetting 
Materials

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE 100 (2000; Archived) The Authoritative 
Dictionary of IEEE Standards Terms

INSULATED CABLE ENGINEERS ASSOCIATION (ICEA)

ICEA S-83-596 (2011) Indoor Optical Fiber Cables

ICEA S-90-661 (2012) Category 3, 5, & 5e Individually 
Unshielded Twisted Pair Indoor Cables for 
Use in General Purpose and LAN 
Communications Wiring Systems Technical 
Requirements

NATIONAL ELECTRICAL CONTRACTORS ASSOCIATION (NECA)

NECA/BICSI 568 (2006) Standard for Installing Building 
Telecommunications Cabling

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

ANSI/NEMA WC 66 (2001; Errata 2003) Performance Standard 
for Category 6 and Category 7 100 Ohm 
Shielded and Unshielded Twisted Pairs

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2011; Errata 2 2012) National Electrical 
Code

TELECOMMUNICATIONS INDUSTRY ASSOCIATION (TIA)

TIA-1152 (2009) Requirements for Field Test 
Instruments and Measurements for Balanced 
Twisted-Pair Cabling

TIA-568-C.0 (2009; Add 1 2010; Add 2 2012) Generic 
Telecommunications Cabling for Customer 
Premises
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TIA-568-C.1 (2009; Add 2 2011; Add 1 2012) Commercial 
Building Telecommunications Cabling 
Standard

TIA-568-C.2 (2009; Errata 2010) Balanced Twisted-Pair 
Telecommunications Cabling and Components 
Standards

TIA-568-C.3 (2008; Add 1 2011) Optical Fiber Cabling 
Components Standard

TIA-569 (2012c; Addendum 1 2013; Errata 2013) 
Commercial Building Standard for 
Telecommunications Pathways and Spaces

TIA-607 (2011b) Generic Telecommunications Bonding 
and Grounding (Earthing) for Customer 
Premises

TIA/EIA-606 (2002a; Errata 2007; R 2007; Adm 1 2008) 
Administration Standard for the 
Telecommunications Infrastructure

U.S. FEDERAL COMMUNICATIONS COMMISSION (FCC)

FCC Part 68 Connection of Terminal Equipment to the 
Telephone Network (47 CFR 68)

UNDERWRITERS LABORATORIES (UL)

UL 1286 (2008; Reprint Sep 2011) Office Furnishings

UL 1863 (2004; Reprint Nov 2012) Communication 
Circuit Accessories

UL 444 (2008; Reprint Apr 2010) Communications 
Cables

UL 467 (2007) Grounding and Bonding Equipment

UL 514C (1996; Reprint Nov 2011) Nonmetallic 
Outlet Boxes, Flush-Device Boxes, and 
Covers

UL 969 (1995; Reprint Nov 2008) Standard for 
Marking and Labeling Systems

1.2   DEFINITIONS

Unless otherwise specified or indicated, electrical and electronics terms 
used in this specification shall be as defined in TIA-568-C.1, TIA-568-C.2, 
TIA-568-C.3, TIA-569, TIA/EIA-606 and IEEE 100 and herein.

1.2.1   Campus Distributor (CD)

A distributor from which the campus backbone cabling emanates. 
(International expression for main cross-connect (MC).)
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1.2.2   Building Distributor (BD)

A distributor in which the building backbone cables terminate and at which 
connections to the campus backbone cables may be made.  (International 
expression for intermediate cross-connect (IC).)

1.2.3   Floor Distributor (FD)

A distributor used to connect horizontal cable and cabling subsystems or 
equipment.  (International expression for horizontal cross-connect (HC).)

1.2.4   Telecommunications Room (TR)

An enclosed space for housing telecommunications equipment, cable, 
terminations, and cross-connects.  The room is the recognized cross-connect 
between the backbone cable and the horizontal cabling.

1.2.5   Entrance Facility (EF) (Telecommunications)

An entrance to the building for both private and public network service 
cables (including wireless) including the entrance point at the building 
wall and continuing to the equipment room.

1.2.6   Equipment Room (ER) (Telecommunications)

An environmentally controlled  centralized space for telecommunications 
equipment that serves the occupants of a building.  Equipment housed 
therein is considered distinct from a telecommunications room because of 
the nature of its complexity.

1.2.7   Open Cable

Cabling that is not run in a raceway as defined by NFPA 70.  This refers to 
cabling that is "open" to the space in which the cable has been installed 
and is therefore exposed to the environmental conditions associated with 
that space.

1.2.8   Open Office

A floor space division provided by furniture, moveable partitions, or other 
means instead of by building walls.

1.2.9   Pathway

A physical infrastructure utilized for the placement and routing of 
telecommunications cable.

1.3   SYSTEM DESCRIPTION

The building telecommunications cabling for this project includes 
relocation and installation of new data drops using the existing 
infrastructure, installing and relocqating this drops will include whenever 
necessesary horizontal cabling, telecommunication outlets assemblies, 
conduit, raceway, and hardware for splicing, terminating and 
interconnecting the data cabling. 

1.4   SUBMITTALS

The following shall be submitted in accordance with Section 01 33 00 
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SUBMITTAL PROCEDURES:

SD-03 Product Data

Telecommunications cabling 

Submittals shall include the manufacturer's name, trade name, 
place of manufacture, and catalog model or number.  Include 
performance and characteristic curves.  Submittals shall also 
include applicable federal, military, industry, and technical 
society publication references.  Should manufacturer's data 
require supplemental information for clarification, the 
supplemental information shall be submitted as specified in 
paragraph REGULATORY REQUIREMENTS and as required in Section 
01 33 00 SUBMITTAL PROCEDURES.

SD-06 Test Reports

Telecommunications cabling testing[; G][; G, [_____]]

  SD-07 Certificates

Test plan[; G][; G, [_____]]

SD-09 Manufacturer's Field Reports

Factory reel tests
Data Point Certification

 SD-11 Closeout Submittals

Record Documentation

1.5   QUALITY ASSURANCE

1.5.1   Shop Drawings

In exception to Section 01 33 00 SUBMITTAL PROCEDURES, submitted plan 
drawings shall be a minimum of 279 by 432 mm in size using a minimum scale 
of one mm per 100 mm[, except as specified otherwise].  Include wiring 
diagrams and installation details of equipment indicating proposed 
location, layout and arrangement, control panels, accessories, piping, 
ductwork, and other items that must be shown to ensure a coordinated 
installation.  Wiring diagrams shall identify circuit terminals and 
indicate the internal wiring for each item of equipment and the 
interconnection between each item of equipment.  Drawings shall indicate 
adequate clearance for operation, maintenance, and replacement of operating 
equipment devices.  Submittals shall include the nameplate data, size, and 
capacity.  Submittals shall also include applicable federal, military, 
industry, and technical society publication references.

1.5.1.1   Telecommunications Drawings

Provide[ registered communications distribution designer (RCDD) approved,] 
drawings in accordance with TIA/EIA-606.  The identifier for each 
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termination and cable shall appear on the drawings.  Drawings shall depict 
final telecommunications installed wiring system infrastructure in 
accordance with TIA/EIA-606.  The drawings should provide details required 
to prove that the distribution system shall properly support connectivity 
from the EF telecommunications and ER telecommunications, CD's[, BD's], and 
FD's to the telecommunications work area outlets.[  Provide a plastic 
laminated schematic of the as-installed telecommunications cable system 
showing cabling, CD's, BD's, FD's, and the EF and ER for telecommunications 
keyed to floor plans by room number.  Mount the laminated schematic in the 
EF telecommunications space as directed by the Contracting Officer.]  The 
following drawings shall be provided as a minimum:

a.  T1 - Layout of complete building per floor - Building Area/Serving Zone 
Boundaries, Backbone Systems, and Horizontal Pathways.  Layout of 
complete building per floor. The drawing indicates location of building 
areas, serving zones, vertical backbone diagrams, telecommunications 
rooms, access points, pathways, grounding system, and other systems 
that need to be viewed from the complete building perspective.

b.  T2 - Serving Zones/Building Area Drawings - Drop Locations and Cable 
Identification (ID’S).  Shows a building area or serving zone.  These 
drawings show drop locations, telecommunications rooms, access points 
and detail call outs for common equipment rooms and other congested 
areas.

c.  T4 - Typical Detail Drawings - Faceplate Labeling, Firestopping, 
Americans with Disabilities Act (ADA), Safety, Department of 
Transportation (DOT).  Detailed drawings of symbols and typicals such 
as faceplate labeling, faceplate types, faceplate population 
installation procedures, detail racking, and raceways.

1.5.1.2   Telecommunications Space Drawings

Provide T3 drawings in accordance with TIA/EIA-606 that include 
telecommunications rooms plan views, pathway layout (cable tray, racks, 
ladder-racks, etc.), mechanical/electrical layout, and [cabinet][, rack][, 
backboard][ and] wall elevations.  Drawings shall show layout of applicable 
equipment including incoming cable stub or connector blocks, building 
protector assembly, outgoing cable connector blocks, patch panels and 
equipment spaces and cabinet/racks.  Drawings shall include a complete list 
of equipment and material, equipment rack details, proposed layout and 
anchorage of equipment and appurtenances, and equipment relationship to 
other parts of the work including clearance for maintenance and operation.  
Drawings may also be an enlargement of a congested area of T1 or T2 
drawings.

1.5.2   Telecommunications Qualifications

Work under this section shall be performed by and the equipment shall be 
provided by the approved telecommunications contractor and key personnel.  
Qualifications shall be provided for:  the telecommunications system 
contractor, the telecommunications system installer, and the supervisor (if 
different from the installer).  A minimum of 30 days prior to installation, 
submit documentation of the experience of the telecommunications contractor 
and of the key personnel.

1.5.2.1   Telecommunications Contractor

The telecommunications contractor shall be a firm which is regularly and 
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professionally engaged in the business of the applications, installation, 
and testing of the specified telecommunications systems and equipment.  The 
telecommunications contractor shall demonstrate experience in providing 
successful telecommunications systems within the past 3 years of similar 
scope and size.  Submit documentation for a minimum of three and a maximum 
of five successful telecommunication system installations for the 
telecommunications contractor.

1.5.2.2   Key Personnel

Provide key personnel who are regularly and professionally engaged in the 
business of the application, installation and testing of the specified 
telecommunications systems and equipment.  There may be one key person or 
more key persons proposed for this solicitation depending upon how many of 
the key roles each has successfully provided.  Each of the key personnel 
shall demonstrate experience in providing successful telecommunications 
systems within the past 3 years.

In lieu of BICSI certification, supervisors and installers assigned to the 
installation of this system or any of its components shall have a minimum 
of 3 years experience in the installation of the specified copper and fiber 
optic cable and components.  They shall have factory or factory approved 
certification from each equipment manufacturer indicating that they are 
qualified to install and test the provided products.  Submit documentation 
for a minimum of three and a maximum of five successful telecommunication 
system installations for each of the key personnel.  Documentation for each 
key person shall include at least two successful system installations 
provided that are equivalent in system size and in construction complexity 
to the telecommunications system proposed for this solicitation.  Include 
specific experience in installing and testing telecommunications systems 
and provide the names and locations of at least two project installations 
successfully completed using [optical fiber and ]copper telecommunications 
cabling systems.  All of the existing telecommunications system 
installations offered by the key persons as successful experience shall 
have been in successful full-time service for at least 18 months prior to 
the issuance date for this solicitation.  Provide the name and role of the 
key person, the title, location, and completed installation date of the 
referenced project, the referenced project owner point of contact 
information including name, organization, title, and telephone number, and 
generally, the referenced project description including system size and 
construction complexity.

Indicate that all key persons are currently employed by the 
telecommunications contractor, or have a commitment to the 
telecommunications contractor to work on this project.  All key persons 
shall be employed by the telecommunications contractor at the date of 
issuance of this solicitation, or if not, have a commitment to the 
telecommunications contractor to work on this project by the date that the 
bid was due to the Contracting Officer.

Note that only the key personnel approved by the Contracting Officer in the 
successful proposal shall do work on this solicitation's telecommunications 
system.  Key personnel shall function in the same roles in this contract, 
as they functioned in the offered successful experience.  Any substitutions 
for the telecommunications contractor's key personnel requires approval 
from The Contracting Officer.
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1.5.2.3   Minimum Manufacturer Qualifications

Cabling, equipment and hardware manufacturers shall have a minimum of 3 
years experience in the manufacturing, assembly, and factory testing of 
components which comply with TIA-568-C.1, TIA-568-C.2 and TIA-568-C.3.

1.5.3   Test Plan

Provide a complete and detailed test plan for the telecommunications 
cabling system including a complete list of test equipment for the 
components and accessories for each cable type specified, 15 days prior to 
the proposed test date.  Include procedures for certification, validation, 
and testing.

1.5.4   Regulatory Requirements

In each of the publications referred to herein, consider the advisory 
provisions to be mandatory, as though the word, "shall" had been 
substituted for "should" wherever it appears.  Interpret references in 
these publications to the "authority having jurisdiction," or words of 
similar meaning, to mean the Contracting Officer.  Equipment, materials, 
installation, and workmanship shall be in accordance with the mandatory and 
advisory provisions of NFPA 70 unless more stringent requirements are 
specified or indicated.

1.5.5   Standard Products

Provide materials and equipment that are products of manufacturers 
regularly engaged in the production of such products which are of equal 
material, design and workmanship.  Products shall have been in satisfactory 
commercial or industrial use for 2 years prior to bid opening.  The 2-year 
period shall include applications of equipment and materials under similar 
circumstances and of similar size.  The product shall have been on sale on 
the commercial market through advertisements, manufacturers' catalogs, or 
brochures during the 2-year period.  Where two or more items of the same 
class of equipment are required, these items shall be products of a single 
manufacturer; however, the component parts of the item need not be the 
products of the same manufacturer unless stated in this section.

1.5.5.1   Material and Equipment Manufacturing Date

Products manufactured more than 1 year prior to date of delivery to site 
shall not be used, unless specified otherwise.

1.6   DELIVERY AND STORAGE

Provide protection from weather, moisture, extreme heat and cold, dirt, 
dust, and other contaminants for telecommunications cabling and equipment 
placed in storage.

1.7   WARRANTY

The equipment items shall be supported by service organizations which are 
reasonably convenient to the equipment installation in order to render 
satisfactory service to the equipment on a regular and emergency basis 
during the warranty period of the contract.
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1.8   MAINTENANCE

1.8.1   Operation and Maintenance Manuals

Commercial off the shelf manuals shall be furnished for operation, 
installation, configuration, and maintenance of products provided as a part 
of the telecommunications cabling and pathway system, Data Package 5.  
Submit operations and maintenance data in accordance with Section 01 78 23 
OPERATION AND MAINTENANCE DATA and as specified herein not later than 15 
days prior to the date of beneficial occupancy.  In addition to 
requirements of Data Package 5, include the requirements of paragraphs 
TELECOMMUNICATIONS DRAWINGS, TELECOMMUNICATIONS SPACE DRAWINGS, and RECORD 
DOCUMENTATION.  Ensure that these drawings and documents depict the 
as-built configuration. 

1.8.2   Record Documentation

Provide T5 drawings including documentation on cables and termination 
hardware in accordance with TIA/EIA-606.  T5 drawings shall include 
schedules to show information for cut-overs and cable plant management, 
patch panel layouts and cover plate assignments, cross-connect information 
and connecting terminal layout as a minimum.  T5 drawings shall be 
provided[ in hard copy format][ on electronic media using Windows based 
computer cable management software.][  A licensed copy of the cable 
management software including documentation, shall be provided.]  Provide 
the following T5 drawing documentation as a minimum:

a.  Cables - A record of installed cable shall be provided in accordance 
with TIA/EIA-606.  The cable records shall [include only the required 
data fields][include the required data fields for each cable and 
complete end-to-end circuit report for each complete circuit from the 
assigned outlet to the entry facility ]in accordance with TIA/EIA-606.  
Include manufacture date of cable with submittal.

b.  Termination Hardware - A record of installed patch panels, 
cross-connect points, distribution frames, terminating block 
arrangements and type, and outlets shall be provided in accordance with 
TIA/EIA-606.  Documentation shall include the required data fields[ as 
a minimum][ only] in accordance with TIA/EIA-606.

PART 2   PRODUCTS

2.1   COMPONENTS

Components shall be UL or third party certified.  Where equipment or 
materials are specified to conform to industry and technical society 
reference standards of the organizations, submit proof of such compliance.  
The label or listing by the specified organization will be acceptable 
evidence of compliance.  In lieu of the label or listing, submit a 
certificate from an independent testing organization, competent to perform 
testing, and approved by the Contracting Officer.  The certificate shall 
state that the item has been tested in accordance with the specified 
organization's test methods and that the item complies with the specified 
organization's reference standard.  Provide a complete system of 
telecommunications cabling and pathway components using star topology.  
Provide support structures and pathways, complete with outlets, cables, 
connecting hardware and telecommunications cabinets/racks.  Cabling and 
interconnecting hardware and components for telecommunications systems 
shall be UL listed or third party independent testing laboratory certified, 
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and shall comply with NFPA 70 and conform to the requirements specified 
herein.

2.2   TELECOMMUNICATIONS PATHWAY

Provide telecommunications pathways in accordance with TIA-569 and as 
specified in Section 26 20 00 INTERIOR DISTRIBUTION SYSTEM.  Provide system 
furniture pathways in accordance with UL 1286.

2.3   TELECOMMUNICATIONS CABLING

Cabling shall be UL listed for the application and shall comply with 
TIA-568-C.0, TIA-568-C.1, TIA-568-C.2, TIA-568-C.3 and NFPA 70.  Provide a 
labeling system for cabling as required by TIA/EIA-606 and UL 969.  Ship 
cable on reels or  in boxes bearing manufacture date for for unshielded 
twisted pair (UTP) in accordance with ICEA S-90-661[ and optical fiber 
cables in accordance with ICEA S-83-596] for all cable used on this 
project.  Cabling manufactured more than 12 months prior to date of 
installation shall not be used.

2.3.1   Horizontal Cabling

Provide horizontal cable in compliance with NFPA 70 and performance 
characteristics in accordance with TIA-568-C.1.

2.3.1.1   Horizontal Copper
 
Provide horizontal copper cable, UTP, 100 ohm in accordance with TIA-568-C.2, 
UL 444, ANSI/NEMA WC 66, ICEA S-90-661 .  Provide four each individually 
twisted pair, minimum size 24 AWG conductors, Category 6, with a blue 
thermoplastic jacket.  Cable shall be imprinted with manufacturers name or 
identifier, flammability rating, gauge of conductor, transmission 
performance rating (category designation) and length marking at regular 
intervals in accordance with ICEA S-90-661.  Provide plenum (CMP), riser 
(CMR), or general purpose (CM or CMG) communications rated cabling in 
accordance with NFPA 70.  Substitution of a higher rated cable shall be 
permitted in accordance with NFPA 70. Cables installed in conduit within 
and under slabs shall be UL listed and labeled for wet locations in 
accordance with NFPA 70.

2.4   Acesories 2.4.1   Cable Guides

Provide cable guides specifically manufactured for the purpose of routing 
cables, wires and patch cords horizontally and vertically on equipment 
racks, cabinets and telecommunications backboards.  Cable guides of ring or 
bracket type devices mounted on rack, cabinet panels, backboard for 
horizontal cable management and individually mounted for vertical cable 
management.  Mount cable guides with screws,and/or nuts and lockwashers.

]2.5   TELECOMMUNICATIONS OUTLET/CONNECTOR ASSEMBLIES

2.5.1   Outlet/Connector Copper

Outlet/connectors shall comply with FCC Part 68, TIA-568-C.1, and 
TIA-568-C.2.  UTP outlet/connectors shall be UL 1863 listed, non-keyed, 
8-pin modular, constructed of high impact rated thermoplastic housing and 
shall be third party verified and shall comply with TIA-568-C.2 Category 6 
requirements.  Outlet/connectors provided for UTP cabling shall meet or 
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exceed the requirements for the cable provided.  Outlet/connectors shall be 
terminated using a Type 110 IDC PC board connector, color-coded for both 
T568A and T568B wiring.  Each outlet/connector shall be wired T568A or 
T568B.  UTP outlet/connectors shall comply with TIA-568-C.2 for 200 mating 
cycles.

2.5.2   Cover Plates

Telecommunications cover plates shall comply with UL 514C, and TIA-568-C.1, 
TIA-568-C.2, TIA-568-C.3; flush design constructed of high impact 
thermoplastic material white in color to match color of receptacle/switch 
cover plates specified in Section 26 20 00 INTERIOR DISTRIBUTION SYSTEM.  
Provide labeling in accordance with the paragraph LABELING in this section.

2.6   GROUNDING AND BONDING PRODUCTS
 
Provide in accordance with UL 467, TIA-607, and NFPA 70.  Components shall 
be identified as required by TIA/EIA-606.  Provide ground rods, bonding 
conductors, and grounding busbars  as specified in Section 26 20 00 
INTERIOR DISTRIBUTION SYSTEM.

2.7   FIRESTOPPING MATERIAL

Provide as specified

2.8   MANUFACTURER'S NAMEPLATE

Each item of equipment shall have a nameplate bearing the manufacturer's 
name, address, model number, and serial number securely affixed in a 
conspicuous place; the nameplate of the distributing agent will not be 
acceptable.

2.9   FIELD FABRICATED NAMEPLATES

ASTM D709.  Provide laminated plastic nameplates for each equipment 
enclosure, relay, switch, and device; as specified or as indicated on the 
drawings.  Each nameplate inscription shall identify the function and, when 
applicable, the position.  Nameplates shall be melamine plastic, 3 mm  
thick, white with blackcenter core.  Surface shall be matte finish.  
Corners shall be square.  Accurately align lettering and engrave into the 
core.  Minimum size of nameplates shall be 25 by 65 mm .  Lettering shall 
be a minimum of 6.35 mm high normal block style.

2.10   TESTS, INSPECTIONS, AND VERIFICATIONS

2.10.1   Factory Reel Tests

Provide documentation of the testing and verification actions taken by 
manufacturer to confirm compliance with TIA-568-C.1, TIA-568-C.2, 
TIA-568-C.3cables.

PART 3   EXECUTION

3.1   INSTALLATION

Install telecommunications cabling and pathway systems, including the 
horizontal and backbone cable, pathway systems, telecommunications 
outlet/connector assemblies, and associated hardware in accordance with 
NECA/BICSI 568, TIA-568-C.1, TIA-568-C.2, TIA-569, NFPA 70, and UL 
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standards as applicable.  Provide cabling in a star topology network.  
Pathways and outlet boxes shall be installed as specified in Section 
26 20 00 INTERIOR DISTRIBUTION SYSTEM.  Install telecommunications cabling 
with copper media in accordance with the following criteria to avoid 
potential electromagnetic interference between power and telecommunications 
equipment.  The interference ceiling shall not exceed 3.0 volts per meter 
measured over the usable bandwidth of the telecommunications cabling.

3.1.1   Cabling

Install UTP, telecommunications cabling system as detailed in TIA-568-C.1, . 
Screw terminals shall not be used except where specifically indicated on 
plans.  Use an approved insulation displacement connection (IDC) tool kit 
for copper cable terminations.  Do not exceed manufacturers' cable pull 
tensions for copper and optical fiber cables.  Provide a device to monitor 
cable pull tensions.  Do not exceed 110 N pull tension for four pair copper 
cables.  Do not chafe or damage outer jacket materials.  Use only 
lubricants approved by cable manufacturer.  Do not over cinch cables, or 
crush cables with staples.  For UTP cable, bend radii shall not be less 
than four times the cable diameter.  Cables shall be terminated; no cable 
shall contain unterminated elements.  Cables shall not be spliced.  Label 
cabling in accordance with paragraph LABELING in this section.

3.1.1.1   [Open Cable

Use only where specifically indicated on plans for use in cable trays, or 
below raised floors.  Install in accordance with TIA-568-C.1, TIA-568-C.2.  
Do not exceed cable pull tensions recommended by the manufacturer.

Plenum cable shall be used where open cables are routed through plenum 
areas.  Cable routed exposed under raised floors shall be plenum rated.  
Plenum cables shall comply with flammability plenum requirements of NFPA 70.  
Install cabling after the flooring system has been installed in raised 
floor areas.

3.1.1.2   Horizontal Cabling

Install horizontal cabling as indicated on drawings  Do not untwist 
Category 6 UTP cables more than 12 mm from the point of termination to 
maintain cable geometry.  Provide slack cable in the form of a figure eight 
(not a service loop) on each end of the cable, 3 m in the 
telecommunications room, and 304 mm in the work area outlet..

3.1.2   Pathway Installations

Provide in accordance with TIA-569 and NFPA 70.  Provide building pathway 
as specified in Section 26 20 00 INTERIOR DISTRIBUTION SYSTEM.

3.1.3   Cable Tray Installation

Install cable tray as specified in Section 26 20 00 INTERIOR DISTRIBUTION 
SYSTEM.  Only CMP and OFNP type cable shall be installed in a plenum.

3.1.4   Work Area Outlets

3.1.4.1   Terminations

Terminate UTP cable in accordance with TIA-568-C.1, TIA-568-C.2 and wiring 
configuration as specified.
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3.1.4.2   Cover Plates

As a minimum, each outlet/connector shall be labeled as to its function and 
a unique number to identify cable link in accordance with the paragraph 
LABELING in this section.

3.1.4.3   Cables

Unshielded twisted pair and fiber optic cables shall have a minimum of 304 
mm of slack cable loosely coiled into the telecommunications outlet boxes.  
Minimum manufacturer's bend radius for each type of cable shall not be 
exceeded.

3.1.4.4   Pull Cords

Pull cords shall be installed in conduit serving telecommunications outlets 
that do not have cable installed.

3.1.5   Telecommunications Space Termination

Install termination hardware required for Category 6 system.  An insulation 
displacement tool shall be used for terminating copper cable to insulation 
displacement connectors.

3.1.5.1   Equipment Support Frames

Install in accordance with TIA-569:

a.  Bracket, wall mounted.  Mount bracket to plywood backboard in 
accordance with manufacturer's recommendations.  Mount rack so height 
of highest panel does not exceed 1980 mm above floor.

b.  Racks, floor mounted modular type.  Permanently anchor rack to the 
floor in accordance with manufacturer's recommendations]

c.  Cabinets, wall-mounted modular type.  Mount cabinet to plywood 
backboard in accordance with manufacturer's recommendations.  Mount 
cabinet so height of highest panel does not exceed 1980 mm above floor.

3.1.6   Electrical Penetrations

Seal openings around electrical penetrations through fire resistance-rated 
wall, partitions, floors, or ceilings as specified.

3.1.7   Grounding and Bonding

Provide in accordance with TIA-607, NFPA 70 and as specified in Section 
26 20 00 INTERIOR DISTRIBUTION SYSTEM.

3.2   LABELING

3.2.1   Labels

Provide labeling in accordance with TIA/EIA-606.  Handwritten labeling is 
unacceptable.  Stenciled lettering for voice and data circuits shall be 
provided usinglaser printer.
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3.2.2   Cable

Cables shall be labeled using color labels on both ends with identifiers in 
accordance with TIA/EIA-606.

3.2.3   Termination Hardware

Workstation outlets and patch panel connections shall be labeled using 
color coded labels with identifiers in accordance with TIA/EIA-606.

3.3   FIELD APPLIED PAINTING

Paint electrical equipment as required to match finish of adjacent surfaces 
or to meet the indicated or specified safety criteria.  Painting shall be 
as specified in Section 09 90 00 PAINTS AND COATINGS.

3.3.1   Painting Backboards

If backboards are required to be painted, then the manufactured fire 
retardant backboard must be painted with fire retardant paint, so as not to 
increase flame spread and smoke density and must be appropriately labeled.  
Label and fire rating stamp must be unpainted.

3.4   FIELD FABRICATED NAMEPLATE MOUNTING

Provide number, location, and letter designation of nameplates as 
indicated.  Fasten nameplates to the device with a minimum of two 
sheet-metal screws or two rivets.

3.5   TESTING

3.5.1   Telecommunications Cabling Testing

Perform telecommunications cabling inspection, verification, and 
performance tests in accordance with TIA-568-C.1, TIA-568-C.2, TIA-568-C.3.
  Test equipment shall conform to TIA-1152. Remove failed cable reels from 
project site upon attenuation test failure.

3.5.1.1   Inspection

Visually inspect UTP and optical fiber jacket materials for UL or third 
party certification markings.  Inspect cabling terminations in 
telecommunications rooms and at workstations to confirm color code for 
T568A or T568B pin assignments, and inspect cabling connections to confirm 
compliance with TIA-568-C.1, TIA-568-C.2,  TIA-568-C.3.  Visually confirm  
Category 6, marking of outlets, cover plates, outlet/connectors, and patch 
panels.

3.5.1.2   Verification Tests

UTP backbone copper cabling shall be tested for DC loop resistance, shorts, 
opens, intermittent faults, and polarity between conductors, and between 
conductors and shield, if cable has overall shield.  Test operation of 
shorting bars in connection blocks.  Test cables after termination but 
prior to being cross-connected.
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3.5.1.3   Performance Tests

Perform testing for each outlet and MUTOA as follows:

[ a.  Perform Category 6 link tests in accordance with TIA-568-C.1 and 
TIA-568-C.2.  Tests shall include wire map, length, insertion loss, 
NEXT, PSNEXT, ELFEXT, PSELFEXT, return loss, propagation delay, and 
delay skew.]

3.5.1.4   Final Verification Tests

Perform verification tests for UTPsystems after the complete 
telecommunications cabling and workstation outlet/connectors are installed.

  Data Tests.  These tests assume the Information Technology Staff has a 
network installed and are available to assist with testing.  Connect to 
the network interface device at the demarcation point.  Log onto the 
network to ensure proper connection to the network.]

    -- End of Section --
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SECTION 27 40 00

TELECONFERENCE SYSTEM FOR INTERVIEW ROOMS
10/13

PART 1   GENERAL

1.1   SUMMARY

This Section includes materials but not limited to Cameras, Microphones, 
cables, software other incidental and miscellaneous equipment and 
installation as required for a fully operational certified, compliant with 
all applicable codes and standards Teleconference system.

1.2   WORK STATEMENT

In the performance of this contract, the contractor shall provide services 
to include all equipment, labor, and supervision necessary to furnish, 
install, program, and configure a complete Telepresence System for the 
INPEC Virtual Rooms located at the PICOTA penitentiary in Bogota, Colombia

1.3   DESCRIPTION OF VIRTUAL ROOMS

The Existing Area of the PICOTA penitentiary complex will be refurbished by 
the contractor to accommodate two new virtual interview rooms, the 
contractor shall provide a fully functional Telepresence System as per the 
specifications in this document.

1.4   SCOPE OF SECTION

The contractor shall provide, furnish, install, program and configure a 
complete Telepresence system for two (2) virtual Rooms.
The contractor shall include programing of the system according to the 
parameters set by the final user.
The contractor shall provide at least a 1 year warranty for all equipment 
as well as for installation and configuration. 
The contactor shall test installed equipment and ensure proper 
functionality, network connectivity, and that the camera views are 
satisfactory.
The contractor shall provide equipment including but not limited to the 
listed below:

Items to be included in each teleconference room
1. Teleconference Codec
2. High Definition Camera
3. Two Omnidirectional Desk Mounted Microphones
4. One Desk Mounted Control for Call and System Configuration
5. Power Source Unit
6. Conexion Wires
7. Wall Mounted Rack
8. 50" High Definition Monitor/TV LED technology 1920X1080p 
Resolution with two HDMI inputs
9. Audio Amplifier and two Ceiling Speakers
10. Wall Support for HI-DEF TV
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1.5   REGULATORY COMPLIANCE

Directive 2006/95/EC (Low-Voltage Directive) - Standard IEC/EN 
60950-1.
Directive 2004/108/EC (EMC Directive) - Standard EN 55022, Class A 
- 
Standard EN 55024 - Standard EN 61000-3-2/-3-3
Approved according to UL 60950-1 and CAN/CSA-C22.2 No. 60950-1-07
Complies with FCC CFR 47 Part 15 Class A

1.6   SUBMITTALS

GSubmit the following in accordance with Section 01 33 00 SUBMITTAL 
PROCEDURES:

SD-02 Shop Drawings

Shop Drawings Provide Shop Drawings and Schematic Diagrams Showing 
proposed equipment connectivity, layout, wiring, etc.

SD-06 Test Reports

Final acceptance test and operational test procedure

SD-08 Manufacturer's Instructions

 Installation and Operation Instructions

SD-10 Operation and Maintenance Data

Maintenance Manuals

SD-11 Closeout Submittals

As-built DrawingsProvide record drawings and documents to include 
but not limited to warranties, Operation and Maintenance Manuals, 
CDs, inventory with serial numbers etc.

[1.7   QUALITY ASSURANCE

1.7.1   Coordination

1.1.1.   Coordinate layout of Telepresence equipment with the existing and 
the renovated areas destined for the interview rooms.

1.8   DELIVERY, STORAGE, AND HANDLING

Deliver, Store and Handle Equipment and accesories as per manufacturers 
instrucctions.

1.9   PROJECT CONDITIONS

The contractor shall provide maintenance and service for an additional 12 
months after final handover of the system.
The contractor shall provide a complete list of system requirements (see 

SECTION 27 40 00  Page 2



La Picota Virtual Interview Rooms
International Narcotics and Law Enforcement

submittals section), the contractor shall begin works after the rooms have 
been refurbished based on those requierements.
All contractor employees who will be working on site must be wearing a 
company uniform and/or company ID badge that makes them readily 
identifiable as contractor employees. Also, the contractor employees may 
not wear any clothing or attachments to their clothing that would be 
inappropriate in a penitentiary facility. 

The contractor shall provide technical diagrams/schematics of the system as 
installed, and complete equipment and parts listing, to include brand 
names, quantities, and model/ serial numbers of every contractor provided 
component to the COR.
The contractor shall provide, in writing, all equipment and service 
warranty information and respond to any warranty or service contract 
emergency call within 8 hours and replace defective parts the next working 
day.

1.10   WARRANTY

The contractor shall provide a one year warranty affter the final delivery 
of the project.

PART 2   PRODUCTS

2.1   MATERIALS

Provide items as following or equivalent:
Accepatble Products:

CISCO TELEPRECENSE SX20
ISA 280 Amplifier
FreeSpace DS 16F Speaker

2.2   PRODUCT SPECIFICATIONS

The Teleconference equipment shall comply with the specifications and 
charateristics as described below:

2.2.1   Teleconference System Features

Design: Designed for small size meeting rooms, Uses a HDTV as display 
device, used HD cameras.
Application: Join up to four video sites, Uses rate matching and 
transcoding.
Performance: Optimal definition up to 1080p60, H.323/SIP calls up to 6 
Mbps, Provides High level encryption, provides CD-quality Audio.

2.2.2   Teleconference Equipment

Unit Components: codec, touch pad interface, Telepresence Camera, 
microphones, wall mount kit, cables and monitor.
   Bandwidth: H.323 and SIP up to 6 Mbps.
   Video Standards H.263, H.263+, H.264
   Audio Standards: G.711, G.722, G.722.1, 64 kbps AAC-LD.
   Video Resolutions (Encode and Decode): 
    176 x 144@30, 60 fps (QCIF) (Decode only)
    352 x 288@30, 60 fps (CIF)
    512 x 288@30, 60 fps (w288p)
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    576 x 448@30, 60 fps (448p)
    768 x 448@30, 60 fps (w448p)
    704 x 576@30, 60 fps (4CIF)
    1024 x 576@30, 60 fps (w576p)
    640 x 480@30, 60 fps (VGA)
    800 x 600@30, 60 fps (SVGA)
    1024 x 768@30, 60 fps (XGA)
    1280 x 768@30, 60 fps (WXGA)
    1280 x 720@30, 60 fps (HD720p)
    1920 x 1080@30, 60 fps (HD1080p)
Video Features:
    Native 16:9 widescreen
    Advanced screen layouts
    Intelligent video management
    Local auto-layout
Audio:
    CD-quality 20 KHz mono
    Two acoustic echo cancellers
    Automatic Gain Control (AGC)
    Automatic noise reduction
    Active lip synchronization
IP Network:
    DNS lookup for service configuration
    Differentiated services (quality of service [QoS])
    IP-adaptive bandwidth management (including flow control)
    Automatic gatekeeper discovery
    Dynamic playout and lip-sync buffering
    H.245 Dual Tone Multifrequency (DTMF) tones in H.323
    Date and time support using Network Time Protocol (NTP)
    Packet loss-based downspeeding
    Uniform resource identifier (URI) dialing
    TCP/IP
    DHCP
    802.1x network authentication
    802.1Q Virtual LAN
    802.1p (QoS and class of service [QoS])
System management:
    Total management using embedded SNMP, Telnet, SSH, XML, SOAP
    Remote software upload: using web server, secure copy (SCP), HTTP, HTTPS
    Remote control and on-screen menu system
Security Features:
    Management using HTTPS and SSH
    IP administration password
    Menu administration password
    Disable IP services
    Network settings protection
Encryption:
    H.323 and SIP point-to-point
    Standards-based: H.235 v3 and Advanced Encryption Standard (AES)
    Automatic key generation and exchange
    Supported in dual stream
Directory Services:
    Support for local directories (My Contacts)
    Corporate directory
    Received calls with date and time
    Placed calls with date and time
    Missed calls with date and time
MultiPoint Support:
    Four-way embedded SIP/H.323 MultiPoint 
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    H.264, encryption and dual stream from any site
    Dial in and dial out
    Support for Presentation (H.239/BFCP) from any participant at   
resolutions up to 1080p15/SXGA

2.2.3   Teleconference Camera

    12x optical zoom
    Motorized +15°/-25° tilt, +/- 90° pan
    43.5° vertical field of view
    72° horizontal field of view
    1920 x 1080 pixels progressive @ 60 fps
    Automatic or manual focus, brightness, and white balance
    Far-end camera control
    HDMI, HD-SDI output, and daisy chain
    Focus distance 0.3 m - infinity

2.2.4   Audio Equipment 

    Isolated 25, 70, 100 volt, and low impedance outputs
    XLR and detachable Euro style input connectors
    Stereo, bridge, or parallel operating modes
    Selectable high-pass filters
    Automatic variable-speed fan
    Protection circuitry: DC, infrasonic, thermal overload, and short 
circuit protection
    Output power per channel 
      185 W @ 8? / 20 Hz - 20 kHz / 0.1% THD
      280 W @ 4? / 20 Hz - 20 kHz / 0.1% THD
      430 W @ 2? / 1 kHz / 1% THD
    Signal to Noise (20 Hz - 20 kHz): 100 dB
    Distortion (SMPTE-IM): < 0.01%
    Input Sensitivity at 8?: 1.15V (+3.4 dBU)
    Gain at 8?: 33.4x (30.5 dB)
    Frequency Response: Direct outputs: -3 dB at 50 Hz, -0.5 dB at 20 kHz 
XF outputs: 50 Hz - 16 kHz, +0/-3 dB
    Input Impedance: 10k ohms unbalanced, 20k ohms balanced
    Connectors:
     Input: Active balanced, 3-pin euro style detachable terminal block and 
XLR (pin 2+)
     Output: Covered barrier strips, DataPort V2 / HD-15 connector
    Speakers:
     Frequency Response (+/-3 dB): 95 Hz - 17 kHz
     Frequency Range (-10 dB): 80 Hz - 19 kHz
     Nominal Dispersion: 140° conical
     Recommended High-Pass Filter: 80 Hz high-pass filter
     Long-Term Power Handling: 16 W (64 W peak)
     Sensitivity (SPL / 1 W @ 1 m): 84 dB SPL
     Maximum SPL @ 1 m: 96 dB SPL (102 dB SPL peak)
     Nominal Impedance: 8 ? (transformer bypassed)
     Transformer Taps: 
    70 V: 1 W, 2 W, 4 W, 8 W, 16 W
    100 V: 2 W, 4 W, 8 W, 16 W
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2.2.5   Additional Requierements

The teleconference System shall also comply with the following
The teleconference System shall be a fully working solutions to 
include all necessary accesories.
Sesions shall be established at 1080p resolution at 60 fps
A second screen can be connected without additional licensing.
A second microphone can be conected to the system
Shall support H.323 and SIP protocols
Shall support transversal firewall H.460.18 and H 460.19.
Shall have HDM inputs and outputs DVI inputs and outputs optional
Must include echo cancellation and automatic gain and noise 
reduction capabilities.
Muist Support and be compatible with IPv4 and IPv6
Shall include a RJ-45 10/100/1000 ethernet conection

PART 3   EXECUTION

3.1   EXAMINATION

Confirm that all equiment is recieved on site in perfect condition and 
boxing is not damaged or dented

3.2   PREPARATION

Preapre the room and infrastructure as per drawings adding any additional 
items needed for a complete working system. CHanges shall be submitted to 
the COntracting officer.

3.2.1   Protection

Store Equipment as per Manufacturers instructions.

3.3   APPLICATION

The System shall be installed in accordance with relevant codes and 
standards.

3.3.1   Interface with Other Products

The contractor shall configure and integrate the system to interface with 
external Teleconference system as requested by the final user.

3.4   FIELD QUALITY CONTROL

3.4.1   Manufacturer's Field Services

The contractor shall provide Field Service for any defective parts, 
configurations issues and shall be corrected as per this specification

]3.5   DEMONSTRATION

After installation and testing is completed the contractor shall conduct a 
hands-on system demonstration with INPEC staff.  If additional training is 
deemed appropriate, the contractor shall provide additional training at no 
cost to the government.

       -- End of Section --
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SECTION 27 51 23.10

INTERCOMMUNICATION SYSTEM
05/11

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ELECTRONIC COMPONENTS ASSOCIATION (ECA)

ECA EIA/ECA 310 (2005) Cabinets, Racks, Panels, and 
Associated Equipment

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C62.41.1 (2002; R 2008) Guide on the Surges 
Environment in Low-Voltage (1000 V and 
Less) AC Power Circuits

IEEE C62.41.2 (2002) Recommended Practice on 
Characterization of Surges in Low-Voltage 
(1000 V and Less) AC Power Circuits

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2011; Errata 2 2012) National Electrical 
Code

UNDERWRITERS LABORATORIES (UL)

UL 1449 (2006; Reprint Jul 2012) Surge Protective 
Devices

UL 50 (2007; Reprint Apr 2012) Enclosures for 
Electrical Equipment, Non-environmental 
Considerations

1.2   SYSTEM DESCRIPTION

Provide an Intercommunication System, Data Package 3 in accordance with 
Section 01 78 23 OPERATION AND MAINTENANCE DATA, which is solid state, 
modular in design, and of the wired type as indicated.   stations with  
handset andwith hands free operation without sacrificing any equipment or 
feature of performance.

1.2.1   Sound Reproduction

Provide an intercommunication system to reproduce a signal at all receiving 
stations from a 40 dB minimum input signal referenced to a microphone sound 
pressure level (SPL) over the frequency range of 300 to 3300 Hz.  The 
received signal shall have a dynamic range of 30 dB, adjustable at the 
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receiving station.  Unless otherwise specified SPL shall be 20 micro 
Paschal.  The root-mean-square (rms) extraneous noise (e.g. hum) level 
introduced by the intercommunication system shall be at least 30 dB below 
the nominal signal level.  Distortion, including envelope delay, 
intermodulation, cross talk, and other nonlinear sources, shall not exceed 
5 percent.

1.2.2   System Operation and Service Features

1.2.2.1   Control and Power Requirements

Provide a system with a power switch and an associated pilot light for ON 
and OFF operations.  USE a volume control at each station to regulate 
listening volume.  System shall operate on 110-125 Vac, single phase, 60 Hz.

1.2.2.2   Call-In Indication

Master stations shall have a "call-in" switch to provide an audible and/or 
visual indication of incoming calls from remote stations.  Individual 
visual indication shall identify calling station and status, and remain 
actuated until a call is answered by a master station.

1.2.2.3   Identification Plates

In addition to the manufacturer's standard identification plates, provide 
engraved laminated phenolic identification plates for each component 
connection and terminal.  Identification labels shall be 3-layer black on 
white on black, engraved to show white letters on a black background.  Any 
warning or caution labels shall be 3-layered red on white on red, engraved 
to show white letters on red background.  Control switches and knobs shall 
be clearly marked with their function and status.  Identification strips 
for station selector switches shall be located to clearly identify remote 
and master stations and shall be protected by transparent plastic inserts.

1.2.2.4   Speaker/Handset Stations

At speaker/handset stations, lifting the handset shall automatically cut 
out the loudspeaker in the station and all conversation shall be carried 
through the handset.

1.2.2.5   Privacy Switch

Provide a privacy switch at each remote station.  When in the ON position, 
the switch shall prevent any transmission of sound from the remote 
station.  When in the OFF position, without further switch manipulation, 
the station shall respond to incoming calls upon voice activation from 
anywhere within a 6 m radius of station.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for [Contractor Quality Control 
approval.][information only.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.]  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-02 Shop Drawings
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Intercommunication System
Installation

SD-03 Product Data

Spare Parts
Acceptance Tests

SD-06 Test Reports

Acceptance Tests

SD-10 Operation and Maintenance Data

Intercommunication System

1.4   DELIVERY, STORAGE, AND HANDLING

Protect all equipment delivered and placed in storage from the weather, 
humidity and temperature variation, dirt and dust, or other contaminants.

1.5   EXTRA MATERIALS

After approval of detail drawings and not later than 15 Days prior to the 
date of beneficial occupancy, furnish spare parts data for each different 
item of equipment and component in the system.  Include with the data a 
complete list of parts and supplies, with current unit prices and source of 
supply.

PART 2   PRODUCTS

2.1   MATERIALS AND EQUIPMENT

2.1.1   Standard Products

Provide materials and equipment which are the standard products of a 
manufacturer regularly engaged in the manufacture of such products and that 
essentially duplicate equipment that have been in satisfactory use at least 
2 years prior to bid opening.  Equipment shall be supported by a service 
organization that is, in the opinion of the Contracting Officer, reasonably 
convenient to the site.

2.1.2   Identical Items

Items of the same classification shall be identical.  This requirement 
includes equipment, modules, assemblies, parts, and components.

2.1.3   Nameplates

Each major component of equipment shall have the manufacturer's name, model 
number, and serial number on a plate screwed to the equipment.

2.2   TYPE 1 SYSTEM

A manually switched direct connected keyed intercommunication system shall 
accommodate 2stations in any combination of master stations and remote 
stations.  Master and remote stations shall be provided in the quantities 
indicated.  Each master station shall selectively communicate with any 
other master station and any remote station by actuation of an appropriate 
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selector switch.  

2.2.1   Master Station

Desk -mounted master stations shall have:

a. Station-selector switches and talk-listen switches that are heavy duty 
type gold plated contacts rated for five million operations.

b. Volume Control to regulate incoming call volume.

c. A light annunciation that identifies the calling stations and stations 
in use.  The light shall remain on until the call is answered.

d. A tone annunciator with a momentary audible tone signal that announces 
incoming calls.

e. A handset with hook switch, telephone type, arranged to disconnect the 
speaker when the handset is lifted.  The cord shall be 450 mm long and 
permanently coiled.

e. A metallic central control cabinet that shall comply with ECA EIA/ECA 310.  
The cabinet shall houses terminal strips, power supplies,amplifiers, 
system volume control, and auxiliary equipment.  It shall be lockable 
and ventilated.

f. The master station shall accommodate 2] stations and shall have a 
speaker sensitivity of 40 dB minimum.

2.2.2   Intercommunication Amplifier

The system intercommunication amplifier shall, as a minimum, conform to the 
following specifications:

Output Power 2 watts rms minimum with adequate power for 
all functions and a 20 percent spare capacity

Total Harmonic Distortion Less than 5 percent at rated output power 
with a load equivalent to one station 
connected to output terminals

Signal-To-Noise Ratio 60 dB or greater at rated output

Frequency Response Plus or minus 2 dB from 200 Hz to 10,000 Hz

Output Regulation Maintains output level within 2dB from full 
to no load

Input Sensitivity Matched to input circuit and providing 
full-rated output with sound-pressure level 
of not more than 10 dynes/sq. cm impinging on 
master stations, speaker microphones, or 
handset transmitters.

2.2.3   Remote Station

Recessed wall-mounted remote station shall have stainless steel faceplate 
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with tamper proof mounting screws and galvanized steel backbox.  The remote 
station shall have:

a.  A speaker with a minimum sensitivity of 40 dB for speakers less than 
200 mm in diameter and 45 dB for speakers 200 mm or greater.

b.  A call announcement monitor lamp that lights when there are incoming 
calls.

c.  A recurring momentary tone that announces incoming calls.

d.  Call Switch that permits a call to the master station.

e.  Privacy Switch.  When in the on position, the switch prevents the 
transmission of sound from the remote station to the system.  When in 
the off position, without further switch manipulation, response can be 
made to incoming calls.

f.  A handset with hook switch, telephone type, arranged to disconnect the 
speaker when the handset is lifted.  The cord shall be 450 mm long and 
permanently coiled.

2.2.4   All-Call Amplifier

All-call amplifier shall, as a minimum, conform to the following 
specifications:

Output Power Minimum of 0.5 watt rms for each station

Total Harmonic Distortion Less than 5 percent at rated output power 
with a load equivalent to the quantity of 
stations connected to it in all-call mode of 
operation

Signal-To-Noise Ratio 60 dB or greater at rated output

Frequency Response Plus or minus 2 dB from 200 Hz to 10,000 Hz

Output Regulation Maintains output level within 2dB from full 
to no load

Input Sensitivity Compatible with master stations and central 
equipment so amplifier delivers full-rated 
output with sound pressure level of less than 
10 dynes/sq. cm impinging on master station, 
speaker microphone or hand set transmitter.

Amplifier Protection Prevent damage from shorted or open circuit

2.2.5   Power Line Surge Protection

All amplifiers shall have a device, whether internal or external, which 
provides protection against voltage spikes and current surges originating 
from commercial power sources in accordance with IEEE C62.41.1/IEEE C62.41.2
 B3, combination wave form and NFPA 70.  Fuses shall not be used for surge 
protection.  The surge protector shall be rated for a maximum let thru 
voltage of 350 Volts ac (line to neutral) and 350 Volts ac (neutral to 
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ground).  Surge protection device shall be UL listed and labeled as having 
been tested in accordance with UL 1449.

2.2.6   Signal Surge Protection

All amplifiers shall have internal protection circuits which protects the 
component from mismatched loads, direct current and shorted output lines.  
Communication cables/conductors shall have surge protection installed at 
each point where it exits or enters a building.

2.3   SPEAKER ENCLOSURES

Speaker enclosures shall be compatible with the speakers specified and 
comply with UL 50.

2.4   COMMUNICATIONS WIRING

Type of signal and control circuit wire and number of conductors shall be 
provided as recommended by the intercommunication system manufacturer, and 
as necessary to provide a complete and operable system.  Where required, 
cable shall be UL classified low smoke and low flame for use in air plenums 
in accordance with NFPA 70.

2.5   SURGE PROTECTION

Major components of the system such as Master Stations, Amplifiers, and 
Remote Stations, shall have a device, either internal or external, which 
shall provide protection against voltage spikes and current surges.

PART 3   EXECUTION

3.1   EXAMINATION

After becoming familiar with the details of the work and working 
conditions, verify dimensions in the field, and advise the Contracting 
Officer of any discrepancies before performing the work.

3.2   INSTALLATION

Submit detail drawings consisting of illustrations, schedules, performance 
charts, instructions, brochures, diagrams, catalog cuts, manufacturer's 
data, materials and equipment lists, and operational and general 
maintenance instructions, including the overall system and for each major 
component.  Illustrate on the drawings how each item of equipment has been 
coordinated to function properly in the system.  Include on detail drawings 
an overall system schematic indicating relationship of intercommunication 
units on one diagram and showing power source, system controls, impedance 
matches, plus number, size, and maximum lengths of interconnecting wires 
and indicate clearances required for maintenance and operation.  Provide 
calculations for power requirements of equipment to show that the proper 
power levels are provided for the specified equipment.  Install all system 
components and appurtenances in accordance with the manufacturer's 
instructions and as specified and shown.  Units to be mounted outside or 
subject to inclement conditions shall be weatherproof or be mounted in 
weatherproof enclosures.

3.2.1   Signal and Control Circuits Wiring

Install signal and control circuits in accordance with NFPA 70 and as 
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indicated.  The conductors shall be separated as recommended by the 
equipment manufacturer.

3.2.2   Conduit, Cable Tray and Tubing Systems

Install wiring in rigid conduit, intermediate metal conduits, cable trays, 
or electric metallic tubing as specified in Section 26 20 00 INTERIOR 
DISTRIBUTION SYSTEM.

3.3   GROUNDING

Perform the connection of interfacing components through the use of 
transformers and the tying of interconnecting lines to a unit ground bus at 
one end only.  The ground and distribution ground buses shall be solid 
copper wire with insulating covering.

3.4   TRAINING

Conduct a training course for members of the operating staff and for 
members of the maintenance staff as designated by the Contracting Officer.  
The training course will be given at the installation during normal working 
hours for a total of 2 hours for the operating staff and 4 hours for the 
maintenance staff, and shall start after the system is functionally 
complete but prior to final acceptance tests.  The field instructions shall 
cover all of the items contained in the approved operating and maintenance 
instructions, as well as the demonstration of routine maintenance 
operations.  The Contracting Officer shall be notified at least 14 days 
prior to the start of the training course.

3.5   ACCEPTANCE TESTS

After installation has been completed, conduct an acceptance test, using 
the approved test plan, to demonstrate that the equipment operates in 
accordance with specification requirements.  Submit test plan and 
procedures for the acceptance test explaining in detail step-by-step 
actions and expected results to demonstrate compliance with the 
requirements specified.  The procedures shall also explain methods for 
simulating the necessary conditions of operation to demonstrate system 
performance.  Notify the Contracting Officer 15 days prior to the 
performance of tests.  In no case shall notice be given until after the 
Contractor has received written approval of the test plans.  The acceptance 
tests shall include as a minimum the following tests:

a.  Operational Test: Test originating station-to-station, all call, and 
page messages at each intercommunication station.  Verify proper 
routing and volume levels and that the system is free of noise and 
distortion.  Test available message path from each station on system.

b.  Frequency Response Test: Determine frequency response of two 
transmission paths, including all-call, and paging, by transmitting and 
recording audio tones.  Minimum acceptable performance is within 3dB 
from 150 to 2500 Hz.

c.  Signal-to-Noise Ratio Test:  Measure signal-to-noise ratio of complete 
system at normal gain setting as follows:

(1)  Disconnect speaker microphone and replace it in the circuit with 
a signal generator using a 1000 Hz signal.  Measure 
signal-to-noise ratio at paging speakers.
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(2)  Repeat test for four speaker microphones and for each separately 
controlled zone of paging loudspeakers.

(3)  Minimum acceptable ratio is 35 dB.

d.  Distortion Test:  Measure distortion at normal gain settings and rated 
power.  Feed signals at frequencies of 150, 200, 400, 1000, and 2500 Hz 
into each paging and all-call amplifier, and a minimum of 2 selected 
intercommunication amplifiers.  For each frequency, measure distortion 
in the paging and all-call amplifier outputs.  Maximum acceptable 
distortion at any frequency is 5 percent total harmonics.

e.  Acoustic Coverage Test: Feed pink noise into system using octaves 
centered at 500 and 4000 Hz.  Use sound level meter with octave band 
filters to measure level at three locations in each paging zone.  
Maximum permissible variation in level is plus or minus 3 dB; in levels 
between adjacent zones, plus or minus 5 dB.

f.  Power output Test:  Measure electrical power output of each paging 
amplifier at normal gain setting of 150, 1000 and 2500 Hz.  Maximum 
variation in power output at these frequencies is plus or minus 3 dB.

g.  Submit test reports in booklet form, upon completion and testing of the 
installed system, showing all field tests performed to adjust each 
component and to prove compliance with the specified performance 
criteria.  Include in each test report the final position of controls 
and operating mode of the system.  Include the manufacturer, model 
number, and serial number of test equipment used in each test.

         -- End of Section --
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SECTION 28 23 23.00 10

CLOSED CIRCUIT TELEVISION SYSTEMS
02/11

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

CONSUMER ELECTRONICS ASSOCIATION (CEA)

CEA 170 (1957) Electrical Performance Standards - 
Monochrome Television Studio Facilities

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE 142 (2007) Recommended Practice for Grounding 
of Industrial and Commercial Power Systems 
- IEEE Green Book

IEEE C2 (2012; Errata 2012; INT 1-4 2012; INT 5 
2013) National Electrical Safety Code

IEEE C62.41.1 (2002; R 2008) Guide on the Surges 
Environment in Low-Voltage (1000 V and 
Less) AC Power Circuits

IEEE C62.41.2 (2002) Recommended Practice on 
Characterization of Surges in Low-Voltage 
(1000 V and Less) AC Power Circuits

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA 250 (2008) Enclosures for Electrical Equipment 
(1000 Volts Maximum)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2014) National Electrical Code

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

47 CFR 15 Radio Frequency Devices

1.2   SYSTEM DESCRIPTION

1.2.1   General

Configure the system as described and shown.  All television equipment 
shall conform to CEA 170 specifications.  Include in the system all 
connectors, adapters, and terminators necessary to interconnect all 
equipment.  Supply all cabling necessary to interconnect the closed circuit 
television (CCTV) equipment installed in the Security Center, and 
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interconnect equipment installed at remote control/monitoring stations.  If 
the CCTV system is installed for use with an Electronic Security System 
(ESS) interface the CCTV system with the ESS.

1.2.2   System Overall Reliability Requirement

Configure and install the system, including all components and 
appurtenances, to yield a mean time between failure (MTBF) of at least 
10,000 hours, calculated based on the configuration specified in paragraph 
"System Overall Reliability Calculations."

1.2.3   Power Line Surge Protection

Protect all equipment connected to AC power from surges.  Equipment 
protection shall withstand surge test waveforms described in IEEE C62.41.1 
and IEEE C62.41.2.  Fuses shall not be used for surge protection.

1.2.4   Video and Sync Signal Transmission Line Surge Protection

All cable, except fiber optic cable, used for sync or video signal 
transmission shall include protective devices to safeguard the CCTV 
equipment against surges.  The surge suppression device shall not attenuate 
or reduce the video or sync signal under normal conditions.  The surge 
suppression device shall be capable of dissipating not less than 1500 watts 
for 1 millisecond, and the response time from zero volts to clamping shall 
not be greater than 5 nanoseconds.  Fuses shall not be used for surge 
protection.

1.2.5   Control Line Surge Protection

All cables and conductors, except fiber optic cables, which serve as 
communication, control, or signal lines shall be protected against surges 
and shall have surge protection installed at each end.  Protection shall be 
furnished at the equipment and additional triple electrode gas surge 
protectors rated for the application on each wireline circuit shall be 
installed within 1 m of the building cable entrance.  Fuses shall not be 
used for surge protection.  Test the inputs and outputs in both normal mode 
and common mode using the following waveforms:

a.  A 10 microsecond rise time by 1000 microsecond pulse width waveform 
with a peak voltage of 1500 volts and a peak current of 60 amperes.

b.  An 8 microsecond rise time by 20 microsecond pulse width waveform with 
a peak voltage of 1000 volts and a peak current of 500 amperes.

1.2.6   Power Line Conditioners

Furnish a power line conditioner for the security console CCTV equipment.  
The power line conditioner used for the CCTV equipment shall be the same 
one as provided or compatible with existing infrastructure.  The power line 
conditioner shall be of the ferroresonant design, with no moving parts and 
no tap switching, while electrically isolating the secondary from the power 
line side.  The power line conditioner shall be sized for 125 percent of 
the actual connected kVA load.  Characteristics of the power line 
conditioner shall be as follows:

a.  At 85 percent load, the output voltage shall not deviate by more than 
plus or minus 1 percent of nominal when the input voltage fluctuates 
between minus 20 percent to plus 10 percent of nominal.
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b.  During load changes of zero to full load, the output voltage shall not 
deviate by more than plus or minus 3 percent of nominal.  Full 
correction of load switching disturbances shall be accomplished within 
5 cycles, and 95 percent correction shall be accomplished within 2 
cycles of the onset of the disturbance.

c.  Total harmonic distortion shall not exceed 3.5 percent at full load.

1.2.7   Video and Control Signal Data Transmission Media

Provide a video and data and control signal transmission system as 
specified inSection 27 10 00 BUILDING TELECOMMUNICATIONS CABLING SYSTEM.

1.2.8   Electrical Requirements

Electrically powered IDS equipment shall operate on 120 volt 60 Hz AC 
sources as shown.  Equipment shall be able to tolerate variations in the 
voltage source of plus or minus 10 percent, and variations in the line 
frequency of plus or minus 2 percent with no degradation of performance.

1.2.9   Uninterruptible Power Supply

All electrical and electronic equipment in the console shall be powered 
from an UPS.

1.3   DELIVERY OF TECHNICAL DATA AND COMPUTER SOFTWARE

All items of computer software and technical data (including technical data 
which relates to computer software), which are specifically identified in 
this specification shall be delivered strictly in accordance with the 
CONTRACT CLAUSES, SPECIAL CONTRACT REQUIREMENTS, Section 01 33 00 SUBMITTAL 
PROCEDURES.  All data delivered shall be identified by reference to the 
particular specification paragraph against which it is furnished.  If the 
CCTV system is being installed in conjunction with an ESS, the CCTV 
Technical Data Packages shall be submitted as part of the Technical Data 
Packages for Section 28 20 01.00 10 ELECTRONIC SECURITY SYSTEM.

1.3.1   Group I Technical Data Package

1.3.1.1   System Drawings

The data package shall include the following:

a.  System block diagram.

b.  CCTV system console installation, block diagrams, and wiring diagrams.

c.  Security center CCTV equipment installation, interconnection with 
console equipment, block diagrams and wiring diagrams.

d.  Remote control/monitoring station installation, interconnection to 
security center including block diagrams and wiring diagrams.

e.  Camera wiring and installation drawings.

f.  Pan/tilt mount wiring and installation drawings.

g.  Interconnection with video signal transmission system, block diagrams 
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and wiring diagrams.

h.  Surge protection device installation.

i.  Details of interconnection with ESS.

1.3.1.2   Manufacturers' Data

The data package shall include manufacturers' data for all materials and 
equipment and security center equipment provided under this specification.

1.3.1.3   System Description and Analyses

The data package shall include complete system descriptions, analyses and 
calculations used in sizing the equipment required by these 
specifications.  Descriptions and calculations shall show how the equipment 
will operate as a system to meet the performance of this specification.  
The data package shall include the following:

a.  Switcher matrix size.

b.  Camera call-up response time.

c.  System start up and shutdown operations.

d.  Switcher programming instructions.

e.  Switcher operating and maintenance instructions.

f.  Manuals for CCTV equipment.

g.  Data entry forms.

1.3.1.4   Certifications

All specified manufacturer's certifications shall be included with the data 
package.

1.3.2   Group II Technical Data Package

Verify that site conditions are in agreement with the design package.  
Submit to the Government a report documenting changes to the site, or 
conditions that affect performance of the system to be installed.  For 
those changes or conditions which affect system installation or 
performance, provide (with the report) specification sheets, or written 
functional requirements to support the findings, and a cost estimate to 
correct the deficiency.  Do not correct any deficiency without written 
permission from the Government.

1.3.3   Group III Technical Data Package

Prepare test procedures and reports for the predelivery test.  Submit the 
predelivery test procedures, in PART 2, to the Government for approval.  
Schedule the predelivery test after receipt of written approval of the 
predelivery test procedures.  The final predelivery test report shall be 
delivered after completion of the predelivery test.
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1.3.4   Group IV Technical Data Package

Prepare test procedures and reports for the performance verification test 
and the endurance test.  Deliver the performance verification test and 
endurance test procedures to the Government for approval.  Schedule the 
tests after receipt of written approval of the test procedures.  Provide a 
report detailing the results of the field test and a video tape as 
specified in paragraph "Contractor's Field Testing."  The final performance 
verification and endurance test report shall be delivered after completion 
of the tests.

1.3.4.1   Operation and Maintenance Manuals

A draft copy of the operation and maintenance manuals, as specified for the 
Group V technical data package, shall be delivered to the Government prior 
to beginning the performance verification test for use during site testing.

1.3.4.2   Training Documentation

Lesson plans and training manuals for the training phases, including type 
of training to be provided with a sample training report, and a list of 
reference material, shall be delivered for approval.

1.3.4.3   Data Entry

Enter all data needed to make the system operational.  Deliver the data to 
the Government on data entry forms, utilizing data from the contract 
documents, Contractor's field surveys, and all other pertinent information 
in the Contractor's possession required for complete installation of the 
data base.  Identify and request from the Government, any additional data 
needed to provide a complete and operational CCTV system.  The completed 
forms shall be delivered to the Government for review and approval at least 
90 days prior to the Contractor's scheduled need date.

1.3.4.4   Graphics

Where graphics are required and are to be delivered with the system, create 
and install all graphics needed to make the system operational.  Graphics 
shall have sufficient level of detail for the system operator to assess the 
alarm.  Supply hard copy, color examples at least 203.2 by 254.0 mm in 
size, of each type of graphic to be used for the completed CCTV system.  If 
the video switcher does not use a monitor for display of system 
information, provide examples of the video annotation used for camera 
identification.  The graphics examples shall be delivered to the Government 
for review and approval at least 90 days prior to the Contractor's 
scheduled need date.

1.3.5   Group V Technical Data Package

Final copies of each of the manufacturer's commercial manuals arranged as 
specified bound in hardback, loose-leaf binders, shall be delivered to the 
Government within 30 days after completing the endurance test.  The draft 
copy used during site testing shall be updated prior to final delivery of 
the manuals.  Each manual's contents shall be identified on the cover.  The 
manual shall include names, addresses, and telephone numbers of each 
subcontractor installing equipment and systems, and nearest service 
representatives for each item of equipment for each system.  The manuals 
shall have a table of contents and tab sheets.  Tab sheets shall be placed 
at the beginning of each chapter or section and at the beginning of each 
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appendix.  The final copies delivered after completion of the endurance 
test shall include all modifications made during installation, checkout, 
and acceptance.  The number of copies of each manual to be delivered shall 
be as specified on DD Form 1423.

1.3.5.1   Functional Design Manual

The functional design manual shall identify the operational requirements 
for the system and explain the theory of operation, design philosophy, and 
specific functions.  A description of hardware and software functions, 
interfaces, and requirements shall be included for all system operating 
modes.

1.3.5.2   Hardware Manual

A manual shall describe all equipment furnished, including:

a.  General hardware description and specifications.

b.  Installation and checkout procedures.

c.  Equipment electrical schematics and layout drawings.

d.  System schematics and wiring lists.

e.  System setup procedures.

f.  Manufacturer's repair parts list indicating sources of supply.

g.  Interface definition.

1.3.5.3   Software Manual

The software manual shall describe the functions of all software, and shall 
include all other information necessary to enable proper loading, testing 
and operation, including:

a.  Definitions of terms and functions.

b.  Procedures for system boot-up.

c.  Description of using the programs.

d.  Description of required operational sequences.

e.  Directory of all disk files.

f.  Description of all communications protocols, including data formats, 
command characters, and a sample of each type of data transfer.

1.3.5.4   Operator's Manual

The operator's manual shall explain all procedures and instructions for 
operation of the system including:

a.  Video switcher.

b.  Video multiplexer.
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c.  Cameras and video recording equipment.

d.  Use of the software.

e.  Operator commands.

f.  System start-up and shut-down procedures.

g.  Recovery and restart procedures.

1.4   SUBMITTALS

Government approval is required for submittals; submittals having a "FIO" 
designation are for information only. Submit the following in accordance 
with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Report Documenting Changes to the Site
Predelivery Test Procedures
Site Survey Report

SD-02 Shop Drawings

Graphics
As-built Drawings

SD-03 Product Data

CCTV Technical Data Packages
Training Documentation
Software Updates
Copies of the Audio-Visual Materials

SD-06 Test Reports

Performance Verification Test
Endurance Test Procedures
Test Procedures and Reports
Original Copies of all Test Data
Report Describing All Results

SD-07 Certificates

Supplemental Contractor Quality Control
Letter of Certification

SD-08 Manufacturer's Instructions

Group V Technical Data Package

SD-10 Operation and Maintenance Data

Operation and Maintenance Manuals
Operator's Training Report

SD-11 Closeout Submittals

Data Entry
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1.5   QUALITY ASSURANCE

1.5.1   Predelivery Testing

Perform predelivery testing, and adjustment of the completed CCTV system.  
Provide all personnel, equipment, instrumentation, and supplies necessary 
to perform all testing.  Written notification of planned testing shall be 
given to the Government at least 14 days prior to the test, and in no case 
shall notice be given until after the Contractor has received written 
approval of the specific test procedures.

1.5.2   Test Procedures and Reports

Test procedures shall explain, in detail, step-by-step actions and expected 
results demonstrating compliance with the requirements of the 
specification.  Test reports shall be used to document results of the 
tests.  Reports shall be submitted to the Government within 7 days after 
completion of each test.

1.5.3   As-Built Drawings

Maintain a separate set of drawings, elementary diagrams and wiring 
diagrams of the CCTV system to be used for as-built drawings.  This set 
shall be accurately kept up to date with all changes and additions to the 
CCTV system and shall be delivered to the Government with the final 
endurance test report.  In addition to being complete and accurate, this 
set of drawings shall be kept neat and shall not be used for installation 
purposes.  Upon completion of the final system drawings, a representative 
of the Government will review the final system work with the Contractor.  
If the final system work is not complete, the Contractor will be so advised 
and shall complete the work as required.  Final drawings submitted with the 
endurance test report shall be finished drawings on mylar or vellum, and as 
AutoCAD or Microstation files on optical disk.

1.6   ENVIRONMENTAL REQUIREMENTS

1.6.1   Field Equipment

The cameras and all other field equipment shall be rated for continuous 
operation under ambient environmental conditions of minus 10.0 to 55 
degrees C using no auxiliary heating or cooling equipment.  Equipment shall 
be rated for continuous operation under the ambient environmental 
temperature, humidity, wind loading, ice loading, and vibration conditions 
specified or encountered for the installed location.

1.6.2   Security Center Equipment

Security Center and remote control/monitoring station equipment shall, 
unless designated otherwise, be rated for continuous operation under 
ambient environmental conditions of 15.6 to 29.4 degrees C and a relative 
humidity of 20 to 80 percent.

1.6.3   Hazardous Environment

All system components located in areas designated "Hazardous Environment" 
where fire or explosion hazards may exist because of flammable gases or 
vapors, flammable liquids, combustible dust, or ignitable fibers or 
flyings, shall be rated Class II, Division I, Group F, and installed 
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according to Chapter 5 of the NFPA 70 and as shown.

1.6.4   Existing Conditions

Visit the site and verify that site conditions are in agreement with the 
design package.  Report all changes to the site or conditions that will 
affect performance of the system to the Government in a report as defined 
in paragraph Group II Technical Data Package.  Do not take any corrective 
action without written permission from the Government.

1.7   MAINTENANCE AND SERVICE

1.7.1   General Requirements

Provide all required services, material and equipment necessary for the 
work to maintain the entire CCTV system in an operational state as 
specified for a period of 1 year after completion of the endurance test.  
Impacts on facility operations shall be minimized when performing scheduled 
adjustments or other unscheduled work.

1.7.2   Description of Work

The adjustment and repair of the CCTV system includes all computer 
equipment, software updates, signal transmission equipment, and video 
equipment.  Provide the manufacturer's required adjustments and all other 
work necessary.

1.7.3   Personnel

Service personnel shall be qualified to accomplish all work promptly and 
satisfactorily.  The Government shall be advised in writing of the name of 
the designated service representative, and of any changes in personnel.

1.7.4   Schedule of Work

Perform two inspections at 6-month intervals or less.  This work shall be 
performed during regular working hours, Monday through Friday, excluding 
legal holidays.  These inspections shall include:

a.  Visual checks and operational tests of the CPU, switcher, peripheral 
equipment, interface panels, recording devices, monitors, video 
equipment electrical and mechanical controls, and a check of the 
picture quality from each camera.

b.  Run system software and correct all diagnosed problems.

c.  Resolve any previous outstanding problems.

1.7.5   Emergency Service

The Government will initiate service calls when the CCTV system is not 
functioning properly.  Qualified personnel shall be available to provide 
service to the complete CCTV system.  The Government shall be furnished 
with a telephone number where the service supervisor can be reached at all 
times.  Service personnel shall be at the site within 24 hours after 
receiving a request for service.  The CCTV system shall be restored to 
proper operating condition within 3 calendar days after receiving a request 
for service.
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1.7.6   Operation

Performance of scheduled adjustments and repair shall verify operation of 
the CCTV system as demonstrated by the applicable portions of the 
performance verification test.

1.7.7   Records and Logs

Keep records and logs of each task, and organize cumulative records for 
each major component, and for the complete system chronologically.  
Maintain a continuous log for all devices containing calibration, repair, 
and programming data.  Keep logs available for inspection on site, 
demonstrating that planned and systematic adjustments and repairs have been 
accomplished for the CCTV system.

1.7.8   Work Requests

Separately record each service call request, as received.  The form shall 
include the serial number identifying the component involved, its location, 
date and time the call was received, nature of trouble, names of the 
service personnel assigned to the task, instructions describing what has to 
be done, the amount and nature of the materials to be used, the time and 
date work started, and the time and date of completion.  Deliver a record 
of the work performed within 5 days after work is completed.

1.7.9   System Modifications

Make any recommendations for system modification in writing to the 
Government.  No system modifications, including operating parameters and 
control settings, will be made without prior approval of the Government.  
Incorporate any modifications made to the systems into the operations and 
maintenance manuals, and other documentation affected.

1.7.10   Software

Submit all software updates to the Government for approval.  Upon 
Government approval, updates shall be accomplished in a timely manner, 
fully coordinated with the CCTV system operators, operation in the system 
verified, and incorporated into the operations and maintenance manuals, and 
software documentation.  There shall be at least one scheduled update near 
the end of the first year's warranty period, at which time install and 
validate the latest released version of the manufacturer's software.

1.7.11   Maintenance Manual

The maintenance manual shall describe maintenance for all equipment 
including inspection, periodic preventive maintenance, fault diagnosis, and 
repair or replacement of defective components.

PART 2   PRODUCTS

2.1   MATERIALS AND EQUIPMENT

Provide system hardware and software components produced by manufacturers 
regularly engaged in the production of CCTV equipment.  Units of the same 
type of equipment shall be products of a single manufacturer.  All material 
and equipment shall be new and currently in production.  Each major 
component of equipment shall have the manufacturer's name and address, and 
the model and serial number in a conspicuous place.  Equipment located at 
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the security center or a remote control/monitoring station shall be rack 
mounted as shown.  Both Television and Computing devices shall comply with 
47 CFR 15, Subpart B.

2.1.1   Fungus Treatment

System components located in fungus growth inductive environments shall be 
completely treated for fungus resistance.  Treating materials containing a 
mercury bearing fungicide shall not be used.  Treating materials shall not 
increase the flammability of the component or surface being treated.  
Treating materials shall not cause skin irritation or other injury to 
personnel handling it during fabrication, transportation, operation, 
maintenance, or during the use of the finished items when used for the 
purpose intended.

2.1.2   Soldering

All soldering shall be done in accordance with standard industry practices.

2.2   ENCLOSURES

Provide metallic enclosures as needed for equipment not housed in racks or 
supplied with a housing.  The enclosures shall be as specified or shown.

2.2.1   Interior

Enclosures to house equipment in an interior environment shall meet the 
requirements of NEMA 250 Type 12.

2.2.2   Exposed-to-Weather

Enclosures to house equipment in an outdoor environment shall meet the 
requirements of NEMA 250 Type 4X.

2.2.3   Corrosion-Resistant

Enclosures to house equipment in a corrosive environment shall meet the 
requirements of NEMA 250 Type 4X.

2.2.4   Hazardous Environment Equipment

All system electronics to be used in a hazardous environment shall be 
housed in a metallic enclosure which meets the requirements of paragraph 
"Hazardous Environment."

2.3   TAMPER PROVISIONS

Enclosures, cabinets, housings (other than environmental camera housings), 
boxes, raceways, conduits, and fittings of every description having hinged 
doors or removable covers, and which contain any part of the CCTV equipment 
or power supplies, shall be provided with cover operated, 
corrosion-resistant tamper switches, arranged to initiate an alarm signal 
when the door or cover is moved.  Tamper switches shall be mechanically 
mounted to maximize the defeat time when enclosure covers are opened or 
removed.  The enclosure and the tamper switch shall function together to 
not allow direct line of sight to any internal components and tampering 
with the switch or the circuits before the switch activates.  Tamper 
switches shall be inaccessible until the switch is activated; have mounting 
hardware concealed so that the location of the switch cannot be observed 
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from the exterior of the enclosure; be connected to circuits which are 
under electrical supervision at all times, irrespective of the protection 
mode in which the circuit is operating; shall be spring-loaded and held in 
the closed position by the door cover; and shall be wired so that they 
break the circuit when the door or cover is disturbed.  Tamper switches on 
the doors which must be opened to make routine maintenance adjustments to 
the system and to service the power supplies shall be push/pull-set, 
automatic reset type.

2.3.1   Enclosure Covers

Covers of pull and junction boxes provided to facilitate installation of 
the system need not be provided with tamper switches if they contain no 
splices or connections, but shall be protected by tack welding or brazing 
the covers in place.  Zinc labels shall be affixed to such boxes indicating 
they contain no connections.  These labels shall not indicate that the box 
is part of the security system.

2.3.2   Conduit-Enclosure Connections

All conduit-enclosure connections shall be protected by tack welding or 
brazing the conduit to the enclosure.  Tack welding or brazing shall be 
done in addition to standard conduit-enclosure connection methods as 
described in NFPA 70.

2.4   LOCKS AND KEY-LOCK OPERATED SWITCHES

2.4.1   Locks

Locks shall be provided on system enclosures for maintenance purposes shall 
be [UL listed, round-key type, with three dual, one mushroom, and three 
plain pin tumblers] [or] [conventional key type lock having a combination 
of five cylinder pin and five-point three position side bar].  Keys shall 
be stamped "U.S. GOVT. DO NOT DUP."  The locks shall be so arranged that 
the key can only be withdrawn when in the locked position.  All maintenance 
locks shall be keyed alike and only two keys shall be furnished for all of 
these locks.

2.4.2   Key-Lock-Operated Switches

All key-lock-operated switches required to be installed on system 
components shall be  UL listed, [with three dual, one mushroom, and three 
plain pin tumblers,] [or] [conventional key type lock having a combination 
of five cylinder pin and five-point three position side bar].  Keys shall 
be stamped "U.S. GOVT. DO NOT DUP."  Key-lock-operated switches shall be 
two position, with the key removable in either position.  All 
key-lock-operated switches shall be keyed differently and only two keys 
shall be furnished for each key-lock-operated-switch.

2.5   SYSTEM INTEGRATION

When the CCTV system is installed in conjunction with an ESS, the CCTV 
system shall be interfaced to the ESS and shall provide automatic, alarm 
actuated call-up of the camera associated with the alarm zone.  Equipment 
shall be supplied with all adapters, terminators, cables, main frames, card 
cages, power supplies, rack mounts, and appurtenances as needed.

SECTION 28 23 23.00 10  Page 12



La Picota Virtual Interview Rooms
International Narcotics and Law Enforcement

2.6   SOLID STATE CAMERAS

2.6.1   High Resolution Color Camera

All electronic components and circuits shall be solid state.  
Signal-to-noise ratio shall not be less than 50 dB unweighted.  The camera 
shall exhibit no geometric distortion.  The lens mount shall be a C-mount, 
and the camera shall have a back focus adjustment.  The camera shall 
operate from 10 to 55 degrees C without auxiliary heating or cooling, and 
with no change in picture quality or resolution.  The camera shall operate 
on 60 Hz AC power, and shall be capable of operating at a voltage of 105 to 
130Volts.The Camera shall be IP type or to match existing infrastructure

2.6.1.1   Solid State Image Array

The camera shall have a solid state imaging array, and the picture produced 
by the camera shall be free of blemishes.  The camera shall provide not 
less than 720 lines of horizontal resolution, and resolution shall not vary 
over the life of the camera.  The imager shall have at least 720 horizontal 
x 1280 vertical active picture elements.

2.6.1.2   Sensitivity

Camera shall provide full video output with the infrared cut-off filter 
installed, without camera automatic gain, and a scene reflectivity of 75 
percent using an f/1.2 lens given a camera faceplate illumination at 3200K 
of 0.2 lux minimum.

2.6.1.3   Camera Synchronization

The camera shall have an input for external sync, and shall automatically 
switch over to internal sync if external sync is not present.  The camera 
shall also have the capability of synchronization by line-locking to the AC 
power line frequency at the zero crossing point, and shall provide not less 
than plus or minus 90 degrees of vertical phase adjustment.

2.6.1.4   Connectors

Cameras with lenses having auto iris, manual iris, or zoom and focus 
functions shall be supplied with connectors and wiring as needed to operate 
the lens functions.  Video signal output connector shall be a BNC.  Cameras 
with integral fiber optic video transmitters shall have straight-tip 
bayonet type fiber optic video output connectors.  A connector shall be
provided for external sync input.

2.6.1.5   Automatic Circuits

The camera shall have circuitry for through the lens (TTL) white balancing, 
fixed white balancing, and automatic gain control.

2.6.2   Dome Cameras

2.6.2.1   Interior Dome Camera System

An interior dome camera system shall be provided with integral camera 
installed and integrated into the dome housing.  The camera shall meet the 
requirements of Paragraph: High Resolution Monochrome Camera or Paragraph: 
High Resolution Color Camera as shown or specified.  The dome housing shall 
be nominally 160 mm and shall be furnished in a pendant mount or ceiling 
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mount as shown.  The lower dome shall be tinted acrylic and shall have a 
light attenuation factor of not more that 1 f-stop.  The housing shall be 
equipped with integral pan/tilt complete with wiring, wiring harnesses, 
connectors, receiver/driver, pan/tilt control system, pre-position cards, 
or any other hardware and equipment as needed to provide a fully functional 
pan/tilt dome.  The pan/tilt shall have heavy duty bearings and hardened 
steel gears.  The pan/tilt shall be permanently lubricated.  The motors 
shall be thermally or impedance protected against overload damage.  Pan 
movement shall be 360 degrees and tilt movement shall not be less than plus 
and minus 90 degrees.  Pan speed shall not be less than 20 degrees per 
second, and tilt speed shall not be less than 10 degrees per second.  There 
shall not be less than 64 preset positions, with positioning speeds of at 
least 360 degrees per second in the automatic mode, and not less than 120 
degrees pre second in the manual positioning mode, with a positioning 
accuracy of plus or minus 1/2 degree.  Each set of preset position data 
shall include auto focus, auto iris, pan, tilt, and zoom functions.  The 
system shall be able to automatically scan between any two 
electronically-set limits, and shall be able to operate in the "tour" mode 
covering up to all presets in a user defined sequence.  The dome system 
shall withstand temperature ranges from minus 10 to 50 degrees C over a 
humidity range of 0 to 90 percent, non-condensing. 

2.7   CAMERA LENSES

Camera lenses shall be all glass with coated optics.  The lens mount shall 
be a C or CS mount, compatible with the cameras selected.  The lens shall 
be supplied with the camera, and shall have a maximum f-stop opening of 
f/1.2 or the maximum available for the focal length specified.  The lens 
shall be equipped with an auto-iris mechanism unless otherwise specified.  
Lenses having auto iris, manual iris, or zoom and focus functions shall be 
supplied with connectors, wiring, receiver/drivers, and controls as needed 
to operate the lens functions.  Lenses shall have sufficient circle of 
illumination to cover the image sensor evenly.  Lenses shall not be used on 
a camera with an image format larger than the lens is designed to cover.  
Lens focal lengths shall be as shown or specified in the manufacturer's 
lens selection tables.

2.8   CAMERA HOUSINGS AND MOUNTS

The camera and lens shall be enclosed in a tamper resistant housing as 
specified below.  Any ancillary housing mounting hardware needed to install 
the housing at the camera location shall be provided as part of the 
housing.  The camera and lens contained in a camera housing shall be 
installed on a camera support as shown.  Any ancillary mounting hardware 
needed to install the support and to install the camera on the support 
shall be provided as part of the support.  The camera support shall be 
capable of supporting the equipment to be mounted on it including wind and 
ice loading normally encountered at the site.

2.8.1   Environmentally Sealed Camera Housing

The housing shall be designed to provide a condensation free environment 
for camera operation.  The housing shall be constructed to be dust and 
water tight, and fully operational in 100 percent condensing humidity.  The 
housing shall be purged of atmospheric air and pressurized with dry 
nitrogen, shall be equipped with a fill valve, overpressure valve, and 
shall have a humidity indicator visible from the exterior.  Housing shall 
not have a leak rate greater than 13.8 kPa at sea level within a 90 day 
period.  The housing shall be equipped with supplementary camera mounting 
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blocks or supports as needed to position the specified camera and lens to 
maintain the proper optical centerline.  All electrical and signal 
connections required for operation of the camera and lens shall be 
supplied.  The housing shall provide the environment needed for camera 
operation, and shall keep the viewing window free of fog, snow, and ice.  
The housing shall be equipped with a sunshield, and both the housing and 
the sunshield shall be white.  A mounting bracket which can be adjusted to 
center the weight of the housing and camera assembly shall be provided as 
part of the housing.

2.8.2   Indoor Camera Housing

The housing shall be designed to provide a tamper resistant enclosure for 
indoor camera operation.  The housing shall be equipped with tamper proof 
latches, and shall be supplied with the proper mounting brackets for the 
specified camera and lens.  The housing and appurtenances shall be a color 
that does not conflict with the building interior color scheme.

2.8.3   Low Profile Ceiling Mount

A tamperproof ceiling housing shall be provided for the camera.  The 
housing shall be low profile and shall be suitable for replacement of 610 
by 610 mm ceiling tiles.  The housing shall be equipped with a camera 
mounting bracket and shall allow a 360 degree viewing setup.

2.8.4   Interior Dome Housing

An interior dome housing shall be provided for each camera as shown.  The 
dome housing shall be a pendant mount, pole mount, ceiling mount, surface 
mount, or corner mount as shown.  The lower dome shall be black opaque 
acrylic and shall have a light attenuation factor of not more that 1 
f-stop.  The housing shall be equipped with integral pan/tilt complete with 
wiring, wiring harnesses, connectors, receiver/driver, pan/tilt control 
system, pre-position cards, or any other hardware and equipment as needed 
to provide a fully functional pan/tilt dome.  The pan/tilt shall have heavy 
duty bearings and hardened steel gears.  The pan/tilt shall be permanently 
lubricated.  The motors shall be thermally or impedance protected against 
overload damage.  Pan movement shall be 360 degrees and tilt movement shall 
not be less than plus and minus 90 degrees.  Pan speed shall not be less 
than 20 degrees per second, and tilt speed shall not be less than 10 
degrees per second.

2.8.5   Pan/Tilt Mount

The pan/tilt mount shall be capable of supporting the camera, lens and 
housing specified.  If the pan/tilt is to be mounted outdoors, the pan/tilt 
shall be weatherproof, and sized to accommodate the camera, lens and 
housing weight plus maximum wind loading encountered at the installation 
site.  The pan/tilt shall have heavy duty bearings, hardened steel gears, 
externally adjustable limit stops for pan and tilt, and mechanical, dynamic 
or friction brakes.  Pan/tilt shall be permanently lubricated.  The motors 
shall be thermally or impedance protected against overload damage.  Pan 
movement shall not be less than 0 to 350 degrees, tilt movement shall not 
be less than plus and minus 90 degrees.  Pan speed shall not be less than 6 
degrees per second, and tilt speed shall not be less than 3 degrees per 
second.  The pan/tilt shall be supplied complete with wiring, wiring 
harnesses, connectors, receiver/driver, pan/tilt control system, 
pre-position cards, or any other hardware and equipment as needed to 
provide a fully functional pan/tilt mount to fulfill the site design 
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requirements.

2.9   VIDEO MONITOR

2.9.1   Color Video Monitor

All electronic components and circuits shall be solid state with an LCD 
type screen.  The monitor shall have a stabilized high voltage power 
supply, and regulated low voltage power supplies.  The monitor shall have 
automatic frequency control (AFC) and horizontal resolution not less than 
720 lines. The video input shall be VGA, DVI or HDMI.The monitor shall 
operate on 60 Hz AC power, and shall be capable of operating at a voltage 
of 105 to 130 Volts.

2.9.2   Configuration

The monitor shall be configured in a cabinet or desktop mount. Monitors 
shall not interfere with each other when rack mounted or operated next to 
each other.

2.9.3   Controls

Front panel controls shall be provided for power on/off, horizontal hold, 
vertical hold, contrast, and brightness.  The monitor shall have switchable 
DC restoration.

2.10   VIDEO SWITCHER

The Exiting switcher shall be used and new equipment installation shall be 
compatible with existing infrastructure.  All components, modules, cables, 
power supplies, software, and other items needed for a complete and 
operable CCTV  system shall be provided.

2.10.1   Accesories2.10.1.1   Output Module

Hardware expansion modules shall be provided to expand the switcher matrix 
configuration in increments of at least 4 video outputs.

2.10.2   Control Keyboards

Control keyboards shall be supplied for any control/monitoring stations.  
The control keyboard shall provide the interface between the operator and 
the CCTV system, and shall relay commands from the operator to the switcher 
CPU.  The keyboard shall provide control of the video switcher functions 
needed for operation and programming of the video switcher.  Controls shall 
include, but not be limited to:  programming the switcher, switcher 
control, lens function control, pan/tilt/zoom (PTZ) control, control of 
environmental housing accessories, and annotation programming.

2.10.3   Accessory Control Equipment

The video switcher shall be equipped with signal distribution units, 
preposition cards, expansion units, cables, software or any other equipment 
needed to ensure that the CCTV system is complete and fully operational.

2.11   VIDEO MULTIPLEXER

The  Exiting video multiplexer shall be used and new equipment shall be 
compatible with it.
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2.12   WIRE AND CABLE

Provide all wire and cable not indicated as Government Furnished 
Equipment.  All wire and cable components shall be able to withstand the 
environment the wire or cable is installed in for a minimum of 20 years.

2.12.1   CCTV Equipment Video Signal Wiring

The coaxial cable shall have a characteristic impedance of 75 ohms plus or 
minus 3 ohms.  RG 59/U coaxial signal cable shall have shielding which 
provides a minimum of 95 percent coverage, a solid copper center conductor 
of not less than 23 AWG, polyethylene insulation, and a black 
non-contaminating polyvinylchloride (PVC) jacket.  RG 6/U coaxial cable 
shall have shielding which provides a minimum of 95 percent coverage, with 
center conductor of 18 AWG or larger polyethylene insulation, and a black 
non-contaminating polyvinylchloride (PVC) jacket. For IP type cameras use 
shielded CAT 6 UTP cable rated for the correct use if wiring is by plenum 
use plenum rated wire, cable shall be provided as described in Section 
27 10 00 BUILDING TELECOMMUNICATIONS CABLING SYSTEM.  Plenum or riser 
cables shall be IEEE C2 CL2P certified.

2.12.2   Digital Data Interconnection Wiring

Interconnecting cables carrying digital data between equipment located at 
the security center or at a secondary control/monitoring site shall be not 
less than 20 AWG and shall be stranded copper wire for each conductor.  The 
cable or each individual conductor within the cable shall have a shield 
that provides 100 percent coverage.  Cables with a single overall shield 
shall have a tinned copper shield drain wire.  Plenum or riser cables shall 
be IEEE C2 CL2P certified.

2.13   PREDELIVERY TESTING

2.13.1   General

Assemble the test CCTV system as specified, and perform tests to 
demonstrate that the performance of the system complies with the contract 
requirements in accordance with the approved predelivery test procedures.  
The tests shall take place during regular daytime working hours on 
weekdays.  Model numbers of equipment tested shall be identical to those to 
be delivered to the site.  Original copies of all data produced during 
predelivery testing, including results of each test procedure, shall be 
delivered to the Government at the conclusion of predelivery testing prior 
to Government approval of the test.  The test report shall be arranged so 
that all commands, stimuli, and responses are correlated to allow logical 
interpretation.

2.13.2   Test Setup

Provide the equipment needed for the test setup and configure it to provide 
alarm actuated camera call-up and alarm recording as required to emulate 
the installed system.  The test setup shall consist of at least 2 complete 
camera circuits.  The alarm signal input to the CCTV test setup shall be by 
the same method that is used in the installed system.  The video switcher 
shall be capable of switching any camera to any monitor and any combination 
of cameras to any combination of monitors.  The minimum test setup shall 
include:
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a.  Two video cameras and lenses, including dome cameras if required for 
the installed system.

b.  One video monitors.

c.  Video switcher including video input modules, video output modules, and 
control and applications software.

d.  Video multiplexer, if required for the installed system.

e.  Pan/tilt mount and pan/tilt controller if the installed system includes 
cameras on pan/tilt mounts.

f.  Any ancillary equipment associated with a camera circuit such as 
equalizing amplifiers, video loss/presence detectors, terminators, 
ground loop correctors, surge protectors or other in-line video devices.

g.  Cabling for all components.

PART 3   EXECUTION

3.1   INSTALLATION

Install all system components, including Government furnished equipment, 
and appurtenances in accordance with the manufacturer's instructions, 
IEEE C2 and as shown, and furnish all necessary connectors, terminators, 
interconnections, services, and adjustments required for a complete and 
operable system.  Raceways shall be furnished and installed as specified in 
Section 33 70 02.00 10 ELECTRICAL DISTRIBUTION SYSTEM, UNDERGROUND and 
Section 26 20 00 INTERIOR DISTRIBUTION SYSTEM.  DTM shall not be pulled 
into conduits or placed in raceways, compartments, outlet boxes, junction 
boxes, or similar fittings with other building wiring.  All other 
electrical work shall be as specified in the above sections including 
grounding to preclude ground loops, noise, and surges from adversely 
affecting system operation.

3.1.1   Existing Equipment

Connect to and utilize existing video equipment, video and control signal 
transmission lines, and devices as shown.  Video equipment and signal lines 
that are usable in their original configuration without modification may be 
reused with Government approval.  Perform a field survey, including testing 
and inspection of all existing video equipment and signal lines intended to 
be incorporated into the CCTV system, and submit a report to the Government 
as part of the site survey report defined in paragraph "Group II Technical 
Data Package."  For those items considered nonfunctioning, provide (with 
the report) specification sheets, or written functional requirements to 
support the findings and the estimated cost to correct the deficiency.  As 
part of the report, include the scheduled need date for connection to all 
existing equipment.  Make written requests and obtain approval prior to 
disconnecting any signal lines and equipment, and creating equipment 
downtime.  Such work shall proceed only after receiving Government approval 
of these requests.  If any device fails after the Contractor has commenced 
work on that device, signal or control line, diagnose the failure and 
perform any necessary corrections to the equipment.  The Government is 
responsible for maintenance and repair of Government equipment.  The 
Contractor will be held responsible for repair costs due to Contractor 
negligence or abuse of Government equipment.
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3.1.2   Enclosure Penetrations

All enclosure penetrations shall be from the bottom unless the system 
design requires penetrations from other directions.  Penetrations of 
interior enclosures involving transitions of conduit from interior to 
exterior, and all penetrations on exterior enclosures shall be sealed with 
rubber silicone sealant to preclude the entry of water.  The conduit riser 
shall terminate in a hot-dipped galvanized metal cable terminator.  The 
terminator shall be filled with an approved sealant as recommended by the 
cable manufacturer, and in such a manner that the cable is not damaged.

3.1.3   Cold Galvanizing

All field welds and brazing on factory galvanized boxes, enclosures, and 
conduits shall be coated with a cold galvanized paint containing at least 
95 percent zinc by weight.

3.1.4   Cameras

Install the cameras with the proper focal length lens as indicated for each 
zone; connect power and signal lines to the camera; set cameras with fixed 
iris lenses to the proper f-stop to give full video level; aim camera to 
give field of view as needed to cover the alarm zone; aim fixed mount 
cameras installed outdoors facing the rising or setting sun sufficiently 
below the horizon to preclude the camera looking directly at the sun; focus 
the lens to give a sharp picture over the entire field of view; and 
synchronize all cameras so the picture does not roll on the monitor when 
cameras are selected. Dome cameras shall have all preset positions defined 
and installed.

3.1.5   Monitors

Install the monitors as shown and specified; connect all signal inputs and 
outputs as shown and specified; terminate video input signals as required; 
and connect the monitor to AC power.

3.1.6   Camera Housings, Mounts, and Poles

Install the camera housings and mounts as specified by the manufacturer and 
as shown, provide mounting hardware sized appropriately to secure each 
camera, housing and mount with maximum wind and ice loading encountered at 
the site; provide a foundation for each camera pole as specified and shown; 
provide a ground rod for each camera pole and connect the camera pole to 
the ground rod as specified ; provide electrical and signal transmission 
cabling to the mount location as specified; connect signal lines and AC 
power to mount interfaces; and connect pole wiring harness to camera.

3.2   SYSTEM STARTUP

Do not apply power to the CCTV system until the following items have been 
completed:

a.  CCTV system equipment items and DTM have been set up in accordance with 
manufacturer's instructions.

b.  A visual inspection of the CCTV system has been conducted to ensure 
that defective equipment items have not been installed and that there 
are no loose connections.
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c.  System wiring has been tested and verified as correctly connected as 
indicated.

d.  All system grounding and transient protection systems have been 
verified as properly installed and connected as indicated.

e.  Power supplies to be connected to the CCTV system have been verified as 
the correct voltage, phasing, and frequency as indicated.

f.  Satisfaction of the above requirements shall not relieve the Contractor 
of responsibility for incorrect installation, defective equipment 
items, or collateral damage as a result of Contractor work/equipment.

3.3   SUPPLEMENTAL CONTRACTOR QUALITY CONTROL

The following requirements supplement the Contractor quality control 
requirements specified elsewhere in the contract.  Provide the services of 
technical representatives who are thoroughly familiar with all components 
and installation procedures of the installed IDS; and are approved by the 
Contracting Officer.  These representatives will be present on the job site 
during the preparatory and initial phases of quality control to provide 
technical assistance.  These representatives shall also be available on an 
as needed basis to provide assistance with follow-up phases of quality 
control.  These technical representatives shall participate in the testing 
and validation of the system and shall submit certification that their 
respective system portions meet its contractual requirements.

3.4   TRAINING

3.4.1   General

Conduct training courses for designated personnel in the maintenance and 
operation of the CCTV system as specified.  If the CCTV system is being 
installed in conjunction with an ESS, the CCTV training shall be concurrent 
and part of the ESS training.  The training shall be oriented to the 
specific system being installed under this contract.  Training manuals 
shall be delivered for each trainee with two additional manuals delivered 
for archiving at the project site.  The manuals shall include an agenda, 
defined objectives for each lesson, and a detailed description of the 
subject matter for each lesson.  The Contractor is responsible for 
furnishing all audio-visual equipment and all other training materials and 
supplies.  Where the Contractor presents portions of the course through the 
use of audio-visual material, copies of the audio-visual materials shall be 
delivered to the Government, either as a part of the printed training 
manuals or on the same media as that used during the training sessions.  A 
training day is 8 hours of instruction, including two 15 minute breaks and 
excluding lunchtime, Monday through Friday, during the daytime shift in 
effect at the facility.  For guidance in planning the required instruction, 
assume the attendees will have a high school education or equivalent.  
Approval of the planned training schedule shall be obtained from the 
Government at least 30 days prior to the training.

3.4.2   Operator's Training

The course shall be taught at the project site for five consecutive 
training days during or after the Contractor's field testing.  A maximum of 
12 personnel will attend the course.  No part of the training given during 
this course will be counted toward completion of the performance 
verification test.  The course shall consist of classroom instruction, 
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hands-on training, instruction on the specific hardware configuration of 
the installed system, and specific instructions for operating the installed 
system.  The course shall demonstrate system start up, system operation, 
system shutdown, system recovery after a failure, the specific hardware 
configuration, and operation of the system and its software.  The students 
should have no unanswered questions regarding operation of the installed 
CCTV system.  Prepare and insert additional training material in the 
training manuals when the need for additional material becomes apparent 
during instruction.  Prepare a written Operator's Training Report after the 
completion of the course.  List in the report the times, dates, attendees 
and material covered at each training session.  Describe the skill level of 
each student at the end of this course.  Submit the report before the end 
of the performance verification test.  The course shall include:

a.  General CCTV hardware, installed system architecture and configuration.

b.  Functional operation of the installed system and software.

c.  Operator commands.

d.  Alarm interfaces.

e.  Alarm reporting.

f.  Fault diagnostics and correction.

g.  General system maintenance.

h.  Replacement of failed components and integration of replacement 
components into the operating CCTV system.

3.5   SITE TESTING

3.5.1   General

Provide all personnel, equipment, instrumentation, and supplies necessary 
to perform all site testing.  The Government will witness all performance 
verification and endurance testing.  Written permission shall be obtained 
from the Government before proceeding with the next phase of testing.  
Original copies of all test data produced during performance verification 
and endurance testing shall be turned over to the Government at the 
conclusion of each phase of testing prior to Government approval of the 
test.

3.5.2   Contractor's Field Testing

Calibrate and test all equipment, verify DTM operation, place the 
integrated system in service, and test the integrated system.  Test 
installed ground rods as specified in IEEE 142.  Submit a report describing 
all results of functional tests, diagnostics, and calibrations including 
written certification to the Government that the installed complete system 
has been calibrated, tested, and is ready to begin performance verification 
testing.  The report shall also include a copy of the approved performance 
verification test procedure.  In addition, make a master video tape 
recording showing typical day and night views of each camera in the system 
and shall deliver the tape with the report.  Note any objects in the field 
of view that might produce highlights that could cause camera blinding.  
Note any objects in the field of view or anomalies in the terrain which may 
cause blind spots.  Note if a camera cannot be aimed to cover the zone and 
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exclude the rising or setting sun from the picture.  Note night assessment 
capabilities and whether lights or vehicle headlights cause blooming or 
picture degradation.  If any of the above conditions or other conditions 
exist that cause picture degradation or interfere with the camera field of 
view, inform the Contracting Officer.  The tape shall be recorded using the 
video recorder installed as part of the CCTV system.  If a recorder is not 
part of the CCTV system, provide the tape in Video Home System (VHS) 
format.  Provide the Government with the original tape as part of the 
documentation of the system and submit a letter of certification stating 
that the CCTV system is ready for performance verification testing.  The 
field testing shall, as a minimum, include:

a.  Verification that the video transmission system and any signal or 
control cabling have been installed, tested, and approved as specified.

b.  When the system includes remote control/monitoring stations or remote 
switch panels, verification that the remote devices are functional, 
communicate with the security center, and perform all functions as 
specified.

c.  Verification that the switcher is fully functional and that the 
switcher software has been programmed as needed for the site 
configuration.

d.  Verification that switcher software is functioning correctly.  All 
software functions shall be exercised.

e.  Verification that video multiplexers are functioning correctly.

f.  Operation of all electrical and mechanical switcher controls and 
verification that the control performs the designed function.

g.  Verification that all video sources and video outputs provide a full 
bandwidth signal that complies with CEA 170 at all video inputs.

h.  Verification that all video signals are terminated properly.

i.  Verification that all cameras are aimed and focused properly.  Conduct 
a walk test of the area covered by each camera to verify the field of 
view.

j.  Verification that cameras facing the direction of rising or setting sun 
are aimed sufficiently below the horizon so that the camera does not 
view the sun directly.

k.  If vehicles are used in proximity of the assessment areas, verification 
of night assessment capabilities and determination if headlights cause 
blooming or picture degradation.

l.  Verification that all cameras are synchronized and that the picture 
does not roll when cameras are switched.

m.  Verification that the alarm interface to the IDS is functional and that 
automatic camera call-up is functional with appropriate video 
annotation for all designated ESS alarm points and cameras.

n.  When pan/tilt mounts are used in the system, verification that the 
limit stops have been set correctly.  Verification of all controls for 
pan/tilt or zoom mechanisms are operative and that the controls perform 
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the desired function.  If preposition controls are used, verification 
that all home positions have been set correctly, and have been tested 
for auto home function and correct home position.

o.  When dome camera mounts are used in the system, verify that all preset 
positions are correct and that the dome also operates correctly in a 
manual control mode.

3.5.3   Performance Verification Test

Demonstrate that the completed CCTV system complies with the contract 
requirements.  Using approved test procedures, all physical and functional 
requirements of the project shall be demonstrated and shown.  The 
performance verification test, as specified, shall not be started until 
receipt by the Contractor of written permission from the Government, based 
on the Contractor's written report.  This shall include certification of 
successful completion of Contractor Field Testing as specified in paragraph 
"Contractor's Field Testing," and upon successful completion of training as 
specified.  If the CCTV system is being installed in conjunction with an 
ESS, the CCTV performance verification test shall be run simultaneously 
with the ESS performance verification test.  The Government may terminate 
testing at any time when the system fails to perform as specified.  Upon 
termination of testing by the Government or by the Contractor, commence an 
assessment period as described for Endurance Testing Phase II.  Upon 
successful completion of the performance verification test, deliver test 
reports and other documentation as specified to the Government prior to 
commencing the endurance test.

3.5.4   Endurance Test

a.  Demonstrate the specified requirements of the completed system.  The 
endurance test shall be conducted in phases as specified.  The 
endurance test shall not be started until the Government notifies the 
Contractor, in writing, that the performance verification test is 
satisfactorily completed, training as specified has been completed, and 
correction of all outstanding deficiencies has been satisfactorily 
completed.  If the CCTV system is being installed in conjunction with 
an ESS, the CCTV performance verification test shall be run 
simultaneously with the ESS performance verification test.  Provide one 
operator to operate the system 24 hours per day, including weekends and 
holidays, during Phase I and Phase III endurance testing, in addition 
to any government personnel that may be made available.  The Government 
may terminate testing at any time the system fails to perform as 
specified.  Upon termination of testing by the Government or by the 
Contractor, commence an assessment period as described for Phase II.  
During the last day of the test verify the operation of each camera.  
Upon successful completion of the endurance test, deliver test reports 
and other documentation as specified to the Government prior to 
acceptance of the system.

b.  Phase I (Testing):  The test shall be conducted 24 hours per day for 15 
consecutive calendar days, including holidays, and the system shall 
operate as specified.  Make no repairs during this phase of testing 
unless authorized by the Government in writing.  If the system 
experiences no failures during Phase I testing, the Contractor may 
proceed directly to Phase III testing after receipt of written 
permission from the Government.

c.  Phase II (Assessment):  After the conclusion of Phase I, identify all 
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failures, determine causes of all failures, repair all failures, and 
deliver a written report to the Government.  The report shall explain 
in detail the nature of each failure, corrective action taken, results 
of tests performed, and shall recommend the point at which testing 
should be resumed.  After delivering the written report, convene a test 
review meeting at the job site to present the results and 
recommendations to the Government.  The meeting shall not be scheduled 
earlier than 5 business days after receipt of the report by the 
Government.  As a part of this test review meeting, demonstrate that 
all failures have been corrected by performing appropriate portions of 
the performance verification test.  Based on the Contractor's report 
and the test review meeting, the Government will determine the restart 
date, or may require that Phase I be repeated.  If the retest is 
completed without any failures, the Contractor may proceed directly to 
Phase III testing after receipt of written permission from the 
Government.

d.  Phase III (Testing):  The test shall be conducted 24 hours per day for 
15 consecutive calendar days, including holidays, and the system shall 
operate as specified.  Make no repairs during this phase of testing 
unless authorized by the Government in writing.

e.  Phase IV (Assessment):  After the conclusion of Phase III, identify all 
failures, determine causes of all failures, repair all failures, and 
deliver a written report to the Government.  The report shall explain 
in detail the nature of each failure, corrective action taken, results 
of tests performed, and shall recommend the point at which testing 
should be resumed.  After delivering the written report, convene a test 
review meeting at the job site to present the results and 
recommendations to the Government.  The meeting shall not be scheduled 
earlier than 5 business days after receipt of the report by the 
Government.  As a part of this test review meeting, demonstrate that 
all failures have been corrected by repeating appropriate portions of 
the performance verification test.  Based on the Contractor's report 
and the test review meeting, the Government will determine the restart 
date, and may require that Phase III be repeated.  Do not commence any 
required retesting until after receipt of written notification by 
Government.  After the conclusion of any retesting which the Government 
may require, the Phase IV assessment shall be repeated as if Phase III 
had just been completed.

f.  Exclusions:  The Contractor will not be held responsible for failures 
resulting from the following:

(1) An outage of the main power supply in excess of the capability of 
any backup power source, provided that the automatic initiation of 
all backup sources was accomplished.

(2) Failure of a Government furnished DTM circuit, provided that the 
failure was not due to Contractor furnished equipment, 
installation, or software.

(3) Failure of existing Government owned equipment, provided that the 
failure was not due to Contractor furnished equipment, 
installation, or software.

        -- End of Section --
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	DIVISION 07 - THERMAL AND MOISTURE PROTECTION
	07 21 00 - BUILDING INSULATION
	PART 1   GENERAL
	1.1   DESCRIPTION
	1.2   SUBMITTALS

	PART 2   PRODUCTS
	2.1   ACCEPTABLE   MATERIALS
	2.1.1   Material Option


	PART 3   EXECUTION
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	07 44 56 - FIBER REINFORCED CEMENTITIOUS PANELS
	PART 1   GENERAL
	1.1   REFERENCES
	1.2   SUBMITTALS
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	1.3.1   Delivery
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	PART 2   PRODUCTS
	2.1   MATERIALS
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	2.1.3.1   Screws

	2.1.4   Adhesives


	PART 3   EXECUTION
	3.1   EXAMINATION
	3.1.1   Framing and Furring

	3.2   APPLICATION OF CEMENTITIUS BOARD PANNELS
	3.3   PATCHING



	DIVISION 08 - OPENINGS
	08 34 63 - DETENTION HOLLOW METAL FRAMES, DOORS, AND DOOR FRAMES
	PART 1   GENERAL
	1.1   REFERENCES
	1.2   SUBMITTALS
	1.3   DELIVERY, STORAGE, AND HANDLING
	1.4   HARDWARE COORDINATION CONFERENCE

	PART 2   PRODUCTS
	2.1   ACCEPTABLE MANUFACTURERS
	2.2   MATERIALS
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	2.2.2   Cold-Rolled Carbon Steel
	2.2.3   Galvanized Steel

	2.3   DETENTION HOLLOW METAL DOORS AND FRAMES
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	2.3.5   Factory Finishing
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	3.1   INSTALLATION
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	08 71 63 - DETENTION HARDWARE
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	1.1   REFERENCES
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	1.4   DELIVERY, STORAGE, AND HANDLING
	1.4.1   Detention Hardware

	1.5   HARDWARE COORDINATION CONFERENCE

	PART 2   PRODUCTS
	2.1   KEYS AND CYLINDERS
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	2.7   SCREWS AND FASTENERS

	PART 3   EXECUTION
	3.1   EXAMINATION
	3.2   INSTALLATION
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	3.5   TRAINING


	08 88 53 - DETENTION AND SECURITY GLAZING
	PART 1   GENERAL
	1.1   REFERENCES
	1.2   SUBMITTALS
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	1.4   ENVIRONMENTAL CONDITIONS
	1.5   WARRANTY

	PART 2   PRODUCTS
	2.1   DETENTION GLAZING ASSEMBLIES
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	2.4   SETTING MATERIALS
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	2.4.4   Sealing Tapes
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	PART 3   EXECUTION
	3.1   GLAZING TYPES
	3.2   PREPARATION
	3.3   GLASS SETTING
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	3.4   CLEANING
	3.5   SCHEDULE



	DIVISION 09 - FINISHES
	09 06 90 - COLOR SCHEDULE
	PART 1   GENERAL
	1.1   SYSTEM DESCRIPTION
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	09 22 00 - SUPPORTS FOR PLASTER AND CEMENT BOARD
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	DIVISION 13 - SPECIALTIES
	13 47 13 - METAL REINFORCEMENT FOR PARTITIONS

	DIVISION 23 - HEATING, VENTILATING, AND AIR CONDITIONING
	23 03 00.00 20 - BASIC MECHANICAL MATERIALS AND METHODS
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	1.9   ACCESSIBILITY

	PART 2   PRODUCTS
	PART 3   EXECUTION
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	23 07 00 - THERMAL INSULATION FOR MECHANICAL SYSTEMS
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	1.3   SUBMITTALS
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	PART 3   EXECUTION
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	3.1.1   Installation
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	3.1.2.1   Adhesive Application
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	23 23 00 - REFRIGERANT PIPING
	PART 1   GENERAL
	1.1   REFERENCES
	1.2   SUBMITTALS
	1.3   QUALITY ASSURANCE
	1.3.1   Qualifications
	1.3.2   Contract Drawings

	1.4   DELIVERY, STORAGE, AND HANDLING
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	1.5.1   General
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	2.1   STANDARD COMMERCIAL PRODUCTS
	2.2   ELECTRICAL WORK
	2.3   REFRIGERANT PIPING SYSTEM
	2.4   PIPE, FITTINGS AND END CONNECTIONS JOINTS
	2.4.1   Welded Fittings and Connections
	2.4.2   Copper Tubing
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	2.5   VALVES
	2.5.1   Refrigerant Stop Valves
	2.5.2   Check Valves
	2.5.3   Liquid Solenoid Valves
	2.5.4   Expansion Valves
	2.5.5   Safety Relief Valves
	2.5.6   Evaporator Pressure Regulators, Direct-Acting
	2.5.7   Refrigerant Access Valves

	2.6   PIPING ACCESSORIES
	2.6.1   Vibration Dampeners
	2.6.2   Strainers
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	2.6.4   Pipe Hangers, Inserts, and Supports
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	3.2.12   Temperature Gauges
	3.2.13   Pipe Hangers, Inserts, and Supports
	3.2.13.1   Hangers
	3.2.13.2   Inserts
	3.2.13.3   C-Clamps
	3.2.13.4   Angle Attachments
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	3.2.13.7   Vertical Pipe Supports
	3.2.13.8   Pipe Guides
	3.2.13.9   Steel Slides
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	3.2.13.11   Multiple Pipe Runs
	3.2.13.12   Structural Attachments

	3.2.14   Pipe Alignment Guides
	3.2.15   Pipe Anchors
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	3.2.16.3   Fire-Rated Penetrations
	3.2.16.4   Escutcheons

	3.2.17   Access Panels
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	3.5   REFRIGERANT PIPING TESTS
	3.5.1   Preliminary Procedures
	3.5.2   Pneumatic Test
	3.5.3   Evacuation Test
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	3.5.6   Contractor's Responsibility



	23 82 02.00 10 - UNITARY COOLING EQUIPMENT
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	2.4.1.3   Condensing Coil

	2.4.2   Compressor

	2.5   SUPPLEMENTAL COMPONENTS/SERVICES
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	2.5.2   Refrigerant Piping
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	3.1   EXAMINATION
	3.2   INSTALLATION
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	DIVISION 26 - ELECTRICAL
	26 00 00.00 20 - BASIC ELECTRICAL MATERIALS AND METHODS
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	1.2   RELATED REQUIREMENTS
	1.3   DEFINITIONS
	1.4   ELECTRICAL CHARACTERISTICS
	1.5   ADDITIONAL SUBMITTALS INFORMATION
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	1.5.2   Product Data SD-03

	1.6   QUALITY ASSURANCE
	1.6.1   Regulatory Requirements
	1.6.2   Standard Products
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	1.7   WARRANTY
	1.8   POSTED OPERATING INSTRUCTIONS
	1.9   MANUFACTURER'S NAMEPLATE
	1.10   FIELD FABRICATED NAMEPLATES
	1.11   WARNING SIGNS
	1.12   ELECTRICAL REQUIREMENTS
	1.13   INSTRUCTION TO PERSONNEL

	PART 2   PRODUCTS
	2.1   FACTORY APPLIED FINISH

	PART 3   EXECUTION
	3.1   FIELD APPLIED PAINTING
	3.2   FIELD FABRICATED NAMEPLATE MOUNTING
	3.3   WARNING SIGN MOUNTING


	26 05 00.00 40 - COMMON WORK RESULTS FOR ELECTRICAL
	PART 1   GENERAL
	1.1   REFERENCES
	1.2   DEFINITIONS
	1.3   SUBMITTALS
	1.4   QUALITY ASSURANCE

	PART 2   PRODUCTS
	2.1   EQUIPMENT
	2.1.1   Conduits And Raceways
	2.1.1.1   Rigid Steel Conduit
	2.1.1.2   Electrical Metallic Tubing EMT
	2.1.1.3   Flexible Metallic Conduit
	2.1.1.4   Intermediate Metal Conduit
	2.1.1.5   Rigid Nonmetallic Conduit
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	2.1.1.7   Surface Raceways and Assemblies

	2.1.2   Cable Trays
	2.1.3   Wire and Cable
	2.1.4   Switches
	2.1.4.1   Safety Switches
	2.1.4.2   Toggle Switches

	2.1.5   Receptacles
	2.1.6   Outlets, Outlet Boxes, and Pull Boxes
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	2.1.8   Circuit Breakers
	2.1.9   Lamps and Lighting Fixtures
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	2.1.12   Dry-Type Distribution Transformers
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	3.2.6   Lamps and Lighting Fixtures
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	3.2.8   Dry-Type Distribution Transformers
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	26 05 19.00 10 - INSULATED WIRE AND CABLE
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	1.1   REFERENCES
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	PART 2   PRODUCTS
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	2.1.3   Conductors
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	2.1.5.1   Jacket Material
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	2.1.6   Metal-Clad Cable
	2.1.6.1   General
	2.1.6.2   Jackets


	2.2   CABLE IDENTIFICATION
	2.2.1   Color-Coding
	2.2.2   Cabling
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	PART 3   EXECUTION
	3.1   INSTALLATION INSTRUCTIONS
	3.2   TESTS, INSPECTIONS, AND VERIFICATIONS
	3.2.1   Cable Data
	3.2.2   Inspection and Tests
	3.2.2.1   Flame Tests
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	26 05 71.00 40 - LOW VOLTAGE OVERCURRENT PROTECTIVE DEVICES
	PART 1   GENERAL
	1.1   REFERENCES
	1.2   SUBMITTALS
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	PART 2   PRODUCTS
	2.1   MOTOR CONTROL
	2.1.1   Manual Motor Controllers
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	2.1.3   Combination Motor Controllers
	2.1.3.1   Nonreversing Combination Motor Controllers
	2.1.3.2   Reversing Combination Motor Controllers
	2.1.3.3   Two-Speed Combination Motor Controllers


	2.2   INSTRUMENT TRANSFORMERS
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	2.3   ENCLOSURES
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	2.4   CIRCUIT BREAKERS
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	2.5   FUSES
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	2.7   TIME SWITCHES
	2.8   PROTECTIVE RELAYS
	2.8.1   Overcurrent Relays
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	2.8.3   Reclosing Relays
	2.8.4   Undervoltage Relays

	2.9   INDICATING INSTRUMENTS
	2.9.1   Ammeters
	2.9.2   Voltmeters
	2.9.3   Watt-Hour Meters/Wattmeters
	2.9.4   Graphic Demand Meters
	2.9.5   Specialty-Type Meters

	2.10   FACTORY TESTING
	2.11   INDICATING LIGHTS
	2.11.1   General-Purpose Type
	2.11.2   Switchboard Indicating Lights

	2.12   FINISH
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	26 09 23.00 40 - LIGHTING CONTROL DEVICES
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	1.1   REFERENCES
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	26 20 00 - INTERIOR DISTRIBUTION SYSTEM
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	2.11.2   Breakers Used as Switches
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	2.12   FUSES
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