P621 PARKING GARAGE - US NAVAL ACADEMY 22 JANUARY 2015
ANNAPOLIS, MARYLAND AMENDMENT NO. 0003
SECTION 01 35 26

GOVERNMENTAL 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.
AMERICAN SOCIETY OF SAFETY ENGINEERS (ASSE/SAFE)

ASSE/SAFE A10.32 (2012) Fall Protection

ASSE/SAFE A10.34 (2001; R 2012) Protection of the Public on
or Adjacent to Construction Sites

ASSE/SAFE Z359.1 (2007) Safety Requirements for Personal
Fall Arrest Systems, Subsystems and
Components

ASME INTERNATIONAL (ASME)

ASME B30.22 (2010) Articulating Boom Cranes

ASME B30.3 (2012) Tower Cranes

ASME B30.5 (2011) Mobile and Locomotive Cranes

ASME B30.8 (2010) Floating Cranes and Floating
Derricks

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 10 (2013) Standard for Portable Fire
Extinguishers

NFPA 241 (2013) Standard for Safeguarding
Construction,Alteration, and Demolition
Operations

NFPA 51B (2014) Standard for Fire Prevention During

Welding, Cutting, and Other Hot Work
NFPA 70 (2014) National Electrical Code

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

U.S. ARMY CORPS OF ENGINEERS (USACE)
EM 385-1-1 (2008; Errata 1-2010; Changes 1-3 2010;

Changes 4-6 2011; Change 7 2012) Safety
and Health Requirements Manual
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U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1910 Occupational Safety and Health Standards
29 CFR 1910.146 Permit-required Confined Spaces
29 CFR 1915 Confined and Enclosed Spaces and Other
Dangerous Atmospheres in Shipyard
Employment

29 CFR 1926 Safety and Health Regulations for
Construction

29 CFR 1926.1400 Cranes & Derricks in Construction

29 CFR 1926.16 Rules of Construction

29 CFR 1926.500 Fall Protection

CPL 2.100 (1995) Application of the Permit-Required

Confined Spaces (PRCS) Standards, 29 CFR
1910.146
U.S. NAVAL FACILITIES ENGINEERING COMMAND (NAVFAC)
NAVFAC P-307 (2009; Change 1 Mar 2011; Change 2 Aug
2011)Management of Weight Handling
Equipment
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) ;
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1.3

(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
(1) through (6) above.

"USACE" property and equipment specified in USACE EM 385-1-1 should be
interpreted as Government property and equipment.

Weight Handling Equipment (WHE) Accident. A WHE accident occurs when
any one or more of the eight elements in the operating envelope fails
to perform correctly during operation, including operation during
maintenance or testing resulting in personnel injury or death; material
or equipment damage; dropped load; derailment; two-blocking; overload;
or collision, including unplanned contact between the load, crane, or
other objects. A dropped load, derailment, two-blocking, overload and
collision are considered accidents even though no material damage or
injury occurs. A component failure (e.g., motor burnout, gear tooth
failure, bearing failure) is not considered an accident solely due to
material or equipment damage unless the component failure results in
damage to other components (e.g., dropped boom, dropped load, roll
over, etc.) Any mishap meeting the criteria described above shall be
documented in both the Contractor Significant Incident Report (CSIR)
and using the NAVFAC prescribed Navy Crane Center (NCC) form submitted
within five days both as provided by the Contracting Officer. Comply
with additional requirements and procedures for accidents in accordance
with NAVFAC P-307, Section 12.

SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. Submit the following in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Accident Prevention Plan (APP); G

Activity Hazard Analysis (AHA); G

Crane Critical Lift Plan; G

Proof of qualification for Crane Operators; G
SD-06 Test Reports

Notifications and Reports

Submit reports as their incidence occurs, in accordance with the
requirements of the paragraph, "Notifications and Reports."

Accident Reports; G
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1

1.

1

Crane Reports

SD-07 Certificates

Confined Space Entry Permit

Hot work permit

License Certificates

Contractor Safety Self-Evaluation Checklist; G
Certificate of Compliance (Crane)

Submit one copy of each permit/certificate attached to each
Daily Quality Control Report.

Machinery & Mechanized Equipment Certification Form

.4 CONTRACTOR SAFETY SELF-EVALUATION CHECKLIST

Contracting Officer will provide a "Contractor Safety Self-Evaluation
checklist" to the Contractor at the pre-construction conference. Complete
the checklist monthly and submit with each request for payment voucher. B2An
acceptable score of 90 or greater is required. Failure to submit the
completed safety self-evaluation checklist or achieve a score of at least
90 may result in retention of up to 10 percent of the wvoucher.
Additionally, provide a Monthly Exposure Report and attach to the monthly
billing request. This report is a compilation of employee-hours worked
each month for all site workers, both prime and subcontractor. Failure to
submit the report may result in retention of up to 10 percent of the
voucher. The Contracting Officer will submit a copy of the Contractor
Safety Self-Evaluation and Monthly Exposure Report to the local safety and
occupational health office.

.5 REGULATORY REQUIREMENTS

In addition to the detailed requirements included in the provisions of this
contract, comply with the most recent edition of USACE EM 385-1-1, and the
following federal, state, and local lawg, ordinances, criteria, rules and
regulations . Submit matters of interpretation of standards to the
appropriate administrative agency for resolution before starting work.
Where the requirements of this specification, applicable laws, criteria,
ordinances, regulations, and referenced documents vary, the most stringent
requirements govern.

6 SITE QUALIFICATIONS, DUTIES AND MEETINGS

.6.1 Personnel Qualifications

Site Safety and Health Officer (SSHO)

The SSHO must meet the requirements of EM 385-1-1 section 1 and ensure that
the requirements of 29 CFR 1926.16 are met for the project. Provide a
Safety oversight team that includes a minimum of one (1) person at each
project site to function as the Site Safety and Health Officer (SSHO). The
SSHO or an equally-qualified Designated Representative/alternate shall be
at the work site at all times to implement and administer the Contractor's
safety program and government-accepted Accident Prevention Plan. The
SSHO's training, experience, and qualifications shall be as required by

EM 385-1-1 paragraph 01.A.17, entitled SITE SAFETY AND HEALTH OFFICER
(SSHO), and all associated sub-paragraphs.
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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.

The SSHO shall have no other duties aside from enforcement of the safety
requirements. Neither the QC Manager or Superintendent shall perform duties
of the SSHO even though both have safety inspection and compliance
responsibilities.

1.6.1.1 Competent Person for Confined Space Entry

Provide a "Competent Person" to supervise the entry into each confined
space. That individual must meet the requirements and definition of
Competent Person as contained in EM 385-1-1.

1.6.1.2 Crane Operators

Meet the crane operators requirements in USACE EM 385-1-1, Section 16 and
Appendix I. In addition, for mobile cranes with Original Egquipment
Manufacturer (OEM) rated capacitates of 2,000 pounds or greater, designate
crane operators as qualified by a source that qualifies crane operators
(i.e., union, a government agency, or an organization that tests and
qualifies crane operators). Provide proof of current qualification. In
addition, the Contractor shall comply with Contractor Operated Crane
Requirements included in the latest revision of document NAVFAC P-307
Section 1.7.2 "Contractor Operated Cranes," and Appendix P, Figure P-1 and
with 29 CFR 1926, Subpart CC.

1.6.2 Personnel Duties
1.6.2.1 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
quality control report.

b. Conduct mishap investigations and complete required reports. Maintain
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.
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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.

1.6.3 Meetings
1.6.3.1 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.

1.6.3.2 Safety Meetings

Conduct and document meetings as required by EM 385-1-1. Attach minutes
showing contract title, signatures of attendees and a list of topics
discussed to the Contractors' daily quality control report.

1.7 ACCIDENT PREVENTION PLAN (APP)

Use a qualified person to prepare the written site-specific APP. Prepare
the APP in accordance with the format and requirements of USACE EM 385-1-1
and as supplemented herein. Cover all paragraph and subparagraph elements
in USACE EM 385-1-1, Appendix A, "Minimum Basic Outline for Accident
Prevention Plan". Specific requirements for some of the APP elements are
described below. The APP shall be job-specific and address any unusual or
unique aspects of the project or activity for which it is written. The APP
shall interface with the Contractor's overall safety and health program.
Include any portions of the Contractor's overall safety and health program
referenced in the APP in the applicable APP element and made site-specific.
The Government considers the Prime Contractor to be the "controlling
authority" for all work site safety and health of the subcontractors.
Contractors are responsible for informing their subcontractors of the
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safety provisions under the terms of the contract and the penalties for
noncompliance, coordinating the work to prevent one craft from interfering
with or creating hazardous working conditions for other crafts, and
inspecting subcontractor operations to ensure that accident prevention
responsibilities are being carried out. The APP shall be signed by the
person and firm (senior person) preparing the APP, the Contractor, the
on-site superintendent, the designated site safety and health officer, the
Contractor Quality control Manager, and any designated CSP or CIH.

Submit the APP to the Contracting Officer 15 calendar days prior to the
date of the preconstruction conference for acceptance. Work cannot proceed
without an accepted APP.

Once accepted by the Contracting Officer, the APP and attachments will be
enforced as part of the contract. Disregarding the provisions of this
contract or the accepted APP will be cause for stopping of work, at the
discretion of the Contracting Officer, until the matter has been rectified.

Once work begins, changes to the accepted APP shall be made with the
knowledge and concurrence of the Contracting Officer, project
superintendent, SSHO and quality control manager. Should any severe hazard
exposure, i.e. imminent danger, become evident, stop work in the area,
secure the area, and develop a plan to remove the exposure and control the
hazard. Notify the Contracting Officer within 24 hours of discovery.
Eliminate/remove the hazard. In the interim, take all necessary action to
restore and maintain safe working conditions in order to safeguard onsite
personnel, visitors, the public (as defined by ASSE/SAFE Al10.34,) and the
environment.

Copies of the accepted plan will be maintained at the Contracting Officer's
office and at the job site. Continuously review and ammend the APP, as
necessary, throughout the life of the contract. Incorporate unusual or
high-hazard activities not identified in the original APP as they are
discovered.

1.7.1 EM 385-1-1 Contents

In addition to the requirements outlined in Appendix A of USACE EM 385-1-1,
the following is required:

a. Names and qualifications (resumes including education, training,
experience and certifications) of all site safety and health personnel
designated to perform work on this project to include the designated
site safety and health officer and other competent and qualified
personnel to be used such as CSPs, CIHs, STSs, CHSTs. Specify the
duties of each position.

b. Qualifications of competent and of qualified persons. As a minimum,
designate and submit qualifications of competent persons for each of
the following major areas: excavation; scaffolding; fall protection;
hazardous energy; confined space; health hazard recognition, evaluation
and control of chemical, physical and biological agents; personal
protective equipment and clothing to include selection, use and
maintenance.

c¢. Confined Space Entry Plan. Develop a confined and/or enclosed space
entry plan in accordance with USACE EM 385-1-1, applicable OSHA
standards 29 CFR 1910, 29 CFR 1915, and 29 CFR 1926, OSHA Directive
CPL 2.100, and any other federal, state and local regulatory
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requirements identified in this contract. Identify the qualified
person's name and qualifications, training, and experience. Delineate
the qualified person's authority to direct work stoppage in the event
of hazardous conditions. Include procedure for rescue by contractor
personnel and the coordination with emergency responders. (If there is
no confined space work, include a statement that no confined space work
exists and none will be created.)

Crane Critical Lift Plan. Prepare and sign weight handling critical
lift plans for 1lifts over 75 percent of the capacity of the crane or
hoist at any radius of 1lift; lifts involving more than one crane or
hoist; lifts of personnel; and lifts involving non-routine rigging or
operation, sensitive equipment, or unusual safety risks. Submit 15
calendar days prior to on-site work and include the requirements of
USACE EM 385-1-1, paragraph 16.H. and the following:

For lifts of personnel, demonstrate compliance with the requirements of
29 CFR 1926.1400.

Fall Protection and Prevention (FP&P) Program Documentation. The
program documentation shall be site specific and address all fall
hazards in the work place and during different phases of construction.
Address how to protect and prevent workers from falling to lower levels
when they are exposed to fall hazards above 6 feet. A qualified person
for fall protection shall prepare and sign the program documentation.
Include fall protection and prevention systems, equipment and methods
employed for every phase of work, responsibilities, assisted rescue,
self-rescue and evacuation procedures, training requirements, and
monitoring methods. Revise the Fall Protection and Prevention Program
documentation every six months for lengthy projects, reflecting any
changes during the course of construction due to changes in personnel,
equipment, systems or work habits. Keep and maintain the accepted Fall
Protection and Prevention Program documentation at the job site for the
duration of the project. Include the Fall Protection and Prevention
Program documentation in the Accident Prevention Plan (APP).

The FP&P Plan shall include a Rescue and Evacuation Plan in accordance
with USACE EM 385-1-1, Section 21.M. The plan shall include a detailed
discussion of the following: methods of rescue; methods of self-rescue;
equipment used; training requirement; specialized training for the
rescuers; procedures for requesting rescue and medical assistance; and
transportation routes to a medical facility. Include the Rescue and
Evacuation Plan in the Fall Protection and Prevention (FP&P) Plan, and
as part of the Accident Prevention Plan (APP).

Site Demolition Plan. The safety and health aspects prepared in
accordance with Section 02 41 00 DEMOLITION and referenced sources.
Include engineering survey as applicable.

Excavation Plan. The safety and health aspects prepared in accordance
with Section 31 23 00.00 20 EXCAVATION AND FILL.

ACTIVITY HAZARD ANALYSIS (AHA)

The Activity Hazard Analysis (AHA) format shall be in accordance with USACE
EM 385-1-1, Section 1. Submit the AHA for review at least 15 calendar days
prior to the start of each phase. Format subsequent AHAs as amendments to
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the APP. The analysis should be used during daily inspections to ensure the
implementation and effectiveness of the activity's safety and health
controls.

The AHA list will be reviewed periodically (at least monthly) at the
Contractor supervisory safety meeting and updated as necessary when
procedures, scheduling, or hazards change.

Develop the activity hazard analyses using the project schedule as the
basis for the activities performed. Any activities listed on the project
schedule will require an AHA. The AHAs will be developed by the
contractor, supplier or subcontractor and provided to the prime contractor
for submittal to the Contracting Officer.

1.9 DISPLAY OF SAFETY INFORMATION

Within one calendar day(s) after commencement of work, erect a safety
bulletin board at the job site. Where size, duration, or logistics of
project do not facilitate a bulletin board, an alternative method,
acceptable to the Contracting Officer, that is accessible and includes all
mandatory information for employee and visitor review, shall be deemed as
meeting the requirement for a bulletin board. Include and maintain
information on safety bulletin board as required by EM 385-1-1, section
01.A.06. Additional items required to be posted include:

a. Confined space entry permit.
b. Hot work permit.
1.10 SITE SAFETY REFERENCE MATERIALS

Maintain safety-related references applicable to the project, including
those listed in the article "References." Maintain applicable equipment
manufacturer's manuals.

1.11 EMERGENCY MEDICAL TREATMENT

Contractors will arrange for their own emergency medical treatment.
Government has no responsibility to provide emergency medical treatment.

1.12 NOTIFICATIONS and REPORTS
1.12.1 Accident Notification

Notify the Contracting Officer as soon as practical, but no more than four
hours after any accident meeting the definition of Recordable Injuries or
Illnesses or High Visibility Accidents, property damage equal to or greater
than $2,000, or any weight handling equipment accident. Within
notification include contractor name; contract title; type of contract;
name of activity, installation or location where accident occurred; date
and time of accident; names of personnel injured; extent of property
damage, if any; extent of injury, if known, and brief description of
accident (to include type of construction equipment used, PPE used, etc.).
Preserve the conditions and evidence on the accident site until the
Government investigation team arrives on-site and Government investigation
is conducted.
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1.12.2 Accident Reports

a. Conduct an accident investigation for recordable injuries and
illnesses, for Medical Treatment defined in paragraph DEFINITIONS,
property damage accidents resulting in at least $20,000 in damages, and
near misses as defined in EM 385-1-1, to establish the root cause(s) of
the accident. Complete the applicable NAVFAC Contractor Incident
Reporting System (CIRS), and electronically submit via the NAVFAC
Enterprise Safety Applications Management System (ESAMS. The
Contracting Officer will provide copies of any required or special
forms.

b. Near Misses: Complete the applicable documentation in NAVFAC
Contractor Incident Reporting System (CIRS), and electronically submit
via the NAVFAC Enterprise Safety Applications Management System (ESAMS) .

c. Conduct an accident investigation for any weight handling equipment
accident (including rigging gear accidents) to establish the root
cause (s) of the accident, complete the WHE Accident Report (Crane and
Rigging Gear) form and provide the report to the Contracting Officer
within 30 calendar days of the accident. Do not proceed with crane
operations until cause is determined and corrective actions have been
implemented to the satisfaction of the contracting officer. The
Contracting Officer will provide a blank copy of the accident report
form.

1.12.3 Crane Reports

Submit crane inspection reports required in accordance with USACE EM 385-1-1,
Appendix I and as specified herein with Daily Reports of Inspections.

1.12.4 Certificate of Compliance

Provide a Certificate of Compliance for each crane entering an activity
under this contract (see Contracting Officer for a blank certificate).
State within the certificate that the crane and rigging gear meet
applicable OSHA regulations (with the Contractor citing which OSHA
regulations are applicable, e.g., cranes used in construction, demolition,
or maintenance comply with 29 CFR 1926 and USACE EM 385-1-1 Section 16 and
Appendix I. Certify on the Certificate of Compliance that the crane
operator (s) is qualified and trained in the operation of the crane to be
used. Also certify that all of its crane operators working on the DOD
activity have been trained in the proper use of all safety devices (e.g.,
anti-two block devices). Post certifications on the crane.

1.13 HOT WORK

Submit and obtain a written permit prior to performing "Hot Work" (welding,
cutting, etc.) or operating other flame-producing/spark producing devices,
from the Fire Division. A permit is required from the Explosives Safety
Office for work in and around where explosives are processed, stored, or
handled. CONTRACTORS ARE REQUIRED TO MEET ALL CRITERIA BEFORE A PERMIT IS
ISSUED. Provide at least two (2) twenty (20) pound 4A:20 BC rated
extinguishers for normal "Hot Work". All extinguishers shall be current
inspection tagged, approved safety pin and tamper resistant seal. It is
also mandatory to have a designated FIRE WATCH for any "Hot Work" done at
this activity. The Fire Watch shall be trained in accordance with NFPA 51B
and remain on-site for a minimum of 30 minutes after completion of the task
or as specified on the hot work permit.
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When starting work in the facility, require personnel to familiarize
themselves with the location of the nearest fire alarm boxes and place in
memory the emergency Fire Division phone number. ANY FIRE, NO MATTER HOW
SMALL, SHALL BE REPORTED TO THE RESPONSIBLE FIRE DIVISION IMMEDIATELY.

.14 RADIATION SAFETY REQUIREMENTS

Radiation materials and equipment are not permitted at the U.S. Naval
Academy.

.15 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.

.16 SEVERE STORM PLAN

In the event of a severe storm warning, the Contractor must:

a. Secure outside equipment and materials and place materials that could
be damaged in protected areas.

b. Check surrounding area, including roof, for loose material, equipment,
debris, and other objects that could be blown away or against existing

facilities.

c. Ensure that temporary erosion controls are adequate.

.17 CONFINED SPACE ENTRY REQUIREMENTS.

Contractors entering and working in confined spaces while performing
general industry work are required to follow the requirements of OSHA

29 CFR 1926 and comply with the requirements in Section 34 of EM 385-1-1,
OSHA 29 CFR 1910, and OSHA 29 CFR 1910.146. Contractors entering and
working in confined spaces while performing shipyard industry work are
required to follow the requirements of OSHA 29 CFR 1915 Subpart B.

PART 2 PRODUCTS

2

.1 CONFINED SPACE SIGNAGE

Provide permanent signs integral to or securely attached to access covers
for new permit-required confined spaces. Signs wording:

"DANGER- -PERMIT-REQUIRED CONFINED SPACE - DO NOT ENTER -" in bold letters a
minimum of one inch in height and constructed to be clearly legible with
all paint removed. The signal word "DANGER" shall be red and readable from
5 feet.

PART 3 EXECUTION

3

.1 CONSTRUCTION AND OTHER WORK

Comply with USACE EM 385-1-1, NFPA 70, NFPA 70E, NFPA 241, the APP, the
AHA, Federal and State OSHA regulations, and other related submittals and
activity fire and safety regulations. The most stringent standard prevails.
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PPE is governed in all areas by the nature of the work the employee is

performing. Use personal hearing protection at all times in designated

noise hazardous areas or when performing noise hazardous tasks. Safety
glasses shall be worn at all times.

Mandatory PPE includes:
a. Hard Hat
b. Appropriate Safety Shoes
c. Reflective Vests
3.1.1 Hazardous Material Use

Each hazardous material must receive approval from the Contracting Office
or their designated representative prior to being brought onto the job site
or prior to any other use in connection with this contract. Allow a
minimum of 10 working days for processing of the request for use of a
hazardous material.

3.1.2 Hazardous Material Exclusions

Notwithstanding any other hazardous material used in this contract,
radioactive materials or instruments capable of producing
ionizing/non-ionizing radiation (with the exception of radioactive material
and devices used in accordance with USACE EM 385-1-1 such as nuclear
density meters for compaction testing and laboratory equipment with
radioactive sources) as well as materials which contain asbestos, mercury
or polychlorinated biphenyls, di-isocynates, lead-based paint are
prohibited. The Contracting Officer, upon written request by the
Contractor, may consider exceptions to the use of any of the above excluded
materials. Low mercury lamps used within fluorescent lighting fixtures are
allowed as an exception without further Contracting Officer approval.
Notify the Radiation Safety Officer (RSO) prior to excepted items of
radioactive material and devices being brought on base.

3.1.3 Unforeseen Hazardous Material

The design should have identified materials such as PCB, lead paint, and
friable and non-friable asbestos and other OSHA regulated chemicals (i.e.
29 CFR Part 1910.1000). If material, not indicated, that may be hazardous
to human health upon disturbance during construction operations is
encountered, stop that portion of work and notify the Contracting Officer
immediately. Within 14 calendar days the Government will determine if the
material is hazardous. If material is not hazardous or poses no danger,
the Government will direct the Contractor to proceed without change. If
material is hazardous and handling of the material is necessary to
accomplish the work, the Government will issue a modification pursuant to
"FAR 52.243-4, Changes" and "FAR 52.236-2, Differing Site Conditions."

3.2 PRE-OUTAGE COORDINATION MEETING

Apply for utility outages at least 21 days in advance. As a minimum, the
request should include the location of the outage, utilities being
affected, duration of outage and any necessary sketches. 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
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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.

3.3 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.

3.4 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 in accordance with ASSE/SAFE Z359.1.

3.4.1 Training

Institute a fall protection training program. As part of the Fall Hazard
Protection and Prevention Program, provide training for each employee who
might be exposed to fall hazards. Provide training by a competent person
for fall protection in accordance with USACE EM 385-1-1, Section 21.B.

3.4.2 Fall Protection Equipment and Systems

Enforce use of the fall protection equipment and systems designated for
each specific work activity in the Fall Protection and Prevention Plan
and/or AHA at all times when an employee is exposed to a fall hazard.
Protect employees from fall hazards as specified in EM 385-1-1, Section

21. 1In addition to the required fall protection systems, safety skiff,
personal floatation devices, life rings etc., are required when working
above or next to water in accordance with USACE EM 385-1-1, Paragraphs 21.N
through 21.N.04. Personal fall arrest systems are required when working
from an articulating or extendible boom, swing stages, or suspended
platform. 1In addition, personal fall arrest systems are required when
operating other equipment such as scissor lifts if the work platform is
capable of being positioned outside the wheelbase. The need for tying-off
in such equipment is to prevent ejection of the employee from the equipment
during raising, lowering, or travel. Fall protection must comply with

29 CFR 1926.500, Subpart M, USACE EM 385-1-1 and ASSE/SAFE Al10.32.

3.4.2.1 Personal Fall Arrest Equipment

Personal fall arrest equipment, systems, subsystems, and components shall
meet ASSE/SAFE Z359.1. Only a full-body harness with a shock-absorbing
lanyard or self-retracting lanyard is an acceptable personal fall arrest
body support device. Body belts may only be used as a positioning device
system (for uses such as steel reinforcing assembly and in addition to an
approved fall arrest system). Harnesses shall have a fall arrest
attachment affixed to the body support (usually a Dorsal D-ring) and
specifically designated for attachment to the rest of the system. Only
locking snap hooks and carabiners shall be used. Webbing, straps, and ropes
shall be made of synthetic fiber. The maximum free fall distance when using
fall arrest equipment shall not exceed 6 feet. The total fall distance and
any swinging of the worker (pendulum-like motion) that can occur during a
fall shall always be taken into consideration when attaching a person to a
fall arrest system.
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3

.4.3 Fall Protection for Roofing Work

Implement fall protection controls based on the type of roof being
constructed and work being performed. Evaluate the roof area to be
accessed for its structural integrity including weight-bearing capabilities
for the projected loading.

a. Low Sloped Roofs:

(1) For work within 6 feet of an edge, on low-slope roofs, protect
personnel from falling by use of personal fall arrest systems,
guardrails, or safety nets. A safety monitoring system is not
adequate fall protection and is not authorized.

(2) For work greater than 6 feet from an edge, erect and install
warning lines in accordance with 29 CFR 1926.500 and USACE
EM 385-1-1.

b. Steep-Sloped Roofs: Work on steep-sloped roofs requires a personal
fall arrest system, guardrails with toe-boards, or safety nets. This
requirement also includes residential or housing type construction.

.4.4 Horizontal Lifelines

Design, install, certify and use under the supervision of a qualified
person horizontal lifelines for fall protection as part of a complete fall
arrest system which maintains a safety factor of 2 (29 CFR 1926.500).

.4.5 Guardrails and Safety Nets

Design, install and use guardrails and safety nets in accordance with
EM 385-1-1 and 29 CFR 1926 Subpart M.

.4.6 Rescue and Evacuation Procedures

When personal fall arrest systems are used, ensure that the mishap victim
can self-rescue or can be rescued promptly should a fall occur. Prepare a
Rescue and Evacuation Plan and include a detailed discussion of the
following: methods of rescue; methods of self-rescue; equipment used;
training requirement; specialized training for the rescuers; procedures for
requesting rescue and medical assistance; and transportation routes to a
medical facility. Include the Rescue and Evacuation Plan within the
Activity Hazard Analysis (AHA) for the phase of work, in the Fall
Protection and Prevention (FP&P) Plan, and the Accident Prevention Plan
(APP) .

.5 SCAFFOLDING

Provide employees with a safe means of access to the work area on the
scaffold. Climbing of any scaffold braces or supports not specifically
designed for access is prohibited. Access scaffold platforms greater than
20 feet maximum in height by use of a scaffold stair system. Do not use
vertical ladders commonly provided by scaffold system manufacturers for
accessing scaffold platforms greater than 20 feet maximum in height. The
use of an adequate gate is required. Ensure that employees are qualified
to perform scaffold erection and dismantling. Do not use scaffold without
the capability of supporting at least four times the maximum intended load
or without appropriate fall protection as delineated in the accepted fall
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protection and prevention plan. Stationary scaffolds must be attached to
structural building components to safeguard against tipping forward or
backward. Give special care to ensure scaffold systems are not

overloaded. Side brackets used to extend scaffold platforms on
self-supported scaffold systems for the storage of material is prohibited.
The first tie-in shall be at the height equal to 4 times the width of the
smallest dimension of the scaffold base. Place work platforms on mud

sills. Scaffold or work platform erectors shall have fall protection
during the erection and dismantling of scaffolding or work platforms that
are more than six feet. Delineate fall protection requirements when
working above six feet or above dangerous operations in the Fall Protection
and Prevention (FP&P) Plan and Activity Hazard Analysis (AHA) for the phase
of work.

3.6 EQUIPMENT
3.6.1 Material Handling Equipment

a. Material handling equipment such as forklifts shall not be modified
with work platform attachments for supporting employees unless
specifically delineated in the manufacturer's printed operating
instructions.

b. The use of hooks on equipment for lifting of material must be in
accordance with manufacturer's printed instructions. Additionally,
when material handling equipment is used as a crane it must meet
NAVFAC P-307 requirements in Sections 1.7.2, "Contractor Operated
Cranes," and 12, "Investigation and Reporting of Crane and Rigging Gear
Accidents.™

c. Operators of forklifts or power industrial trucks shall be licensed in
accordance with OSHA.

3.6.2 Weight Handling Equipment
a. Equip cranes and derricks as specified in EM 385-1-1, section 16.

b. Notify the Contracting Officer 15 days in advance of any cranes
entering the activity so that necessary quality assurance spot checks
can be coordinated.Contractor's operator shall remain with the crane
during the spot check.

c. Comply with the crane manufacturer's specifications and limitations for
erection and operation of cranes and hoists used in support of the
work. Perform erection under the supervision of a designated person
(as defined in ASME B30.5). Perform all testing in accordance with the
manufacturer's recommended procedures.

d. Comply with ASME B30.5 for mobile and locomotive cranes, ASME B30.22
for articulating boom cranes, ASME B30.3 for construction tower cranes,
and ASME B30.8 for floating cranes and floating derricks.

e. Under no circumstance shall a Contractor make a lift at or above 90
percent of the cranes rated capacity in any configuration.

f. When operating in the vicinity of overhead transmission lines,
operators and riggers shall be alert to this special hazard and follow
the requirements of USACE EM 385-1-1 Section 11, NAVFAC P-307 Figure
10-3 and ASME B30.5 or ASME B30.22 as applicable.

SECTION 01 35 26 Page 15



P621 PARKING GARAGE - US NAVAL ACADEMY 22 JANUARY 2015
ANNAPOLIS, MARYLAND AMENDMENT NO. 0003

3.6

.4

Do not crane suspended personnel work platforms (baskets) unless the
Contractor proves that using any other access to the work location
would provide a greater hazard to the workers or is impossible. Do not
lift personnel with a line hoist or friction crane.

Inspect, maintain, and recharge portable fire extinguishers as
specified in NFPA 10, Standard for Portable Fire Extinguishers.

All employees must keep clear of loads about to be lifted and of
suspended loads.

Use cribbing when performing lifts on outriggers.

The crane hook/block must be positioned directly over the load. Side
loading of the crane is prohibited.

A physical barricade must be positioned to prevent personnel from
entering the counterweight swing (tail swing) area of the crane.

Certification records which include the date of inspection, signature
of the person performing the inspection, and the serial number or other
identifier of the crane that was inspected shall always be available
for review by Contracting Officer personnel.

Written reports listing the load test procedures used along with any
repairs or alterations performed on the crane shall be available for
review by Contracting Officer personnel.

Certify that all crane operators have been trained in proper use of all
safety devices (e.g. anti-two block devices).

Take steps to ensure that wind speed does not contribute to loss of
control of the load during lifting operations. Prior to conducting
lifting operations set a maximum wind speed at which a crane can be
safely operated based on the equipment being used, the load being
lifted, experience of operators and riggers, and hazards on the work
site. This maximum wind speed determination shall be included as part
of the activity hazard analysis plan for that operation.

Equipment and Mechanized Equipment

Proof of qualifications for operator shall be kept on the project site
for review.

Manufacture specifications or owner's manual for the equipment shall be
on-site and reviewed for additional safety precautions or requirements
that are sometimes not identified by OSHA or USACE EM 385-1-1.
Incorporate such additional safety precautions or requirements into the
AHAS.

USE OF EXPLOSIVES

Explosives shall not be used or brought to the Project site.

3.7

EXCAVATIONS

Soil classification must be performed by a competent person in accordance
with 29 CFR 1926 and EM 385-1-1.
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3.7.1 Utility Locations

All underground utilities in the work area must be positively identified by
a third party, independent, private utility locating company in addition to
any station locating service and coordinated with the station utility
department.

3.7.2 Utility Location Verification

Physically verify underground utility locations, including utility depth,
by hand digging using wood or fiberglass handled tools when any adjacent
construction work is expected to come within three feet of the underground
system.

3.7.3 Utilities Within and Under Concrete, Bituminous Asphalt, and Other
Impervious Surfaces

Utilities located within and under concrete slabs, parking areas, and the
like, are extremely difficult to identify. Whenever contract work involves
chipping, saw cutting, or core drilling through concrete, bituminous
asphalt or other impervious surfaces, the existing utility location must be
coordinated with station utility departments in addition to location and
depth verification by a third party, independent, private locating
company. The third party, independent, private locating company shall
locate utility depth by use of Ground Penetrating Radar (GPR), X-ray, bore
scope, or ultrasound prior to the start of demolition and construction.
Outages to isolate utility systems must be used in circumstances where
utilities are unable to be positively identified. The use of historical
drawings does not alleviate the contractor from meeting this requirement.

3.8 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.

3.9 WORK IN CONFINED SPACES

Comply with the requirements in Section 34 of USACE EM 385-1-1, OSHA

29 CFR 1910, OSHA 29 CFR 1910.146, OSHA Directive CPL 2.100 and OSHA

29 CFR 1926. Any potential for a hazard in the confined space requires a
permit system to be used.

a. Entry Procedures. Prohibit entry into a confined space by personnel
for any purpose, including hot work, until the qualified person has
conducted appropriate tests to ensure the confined or enclosed space is
safe for the work intended and that all potential hazards are
controlled or eliminated and documented. (See Section 34 of USACE
EM 385-1-1 for entry procedures.) All hazards pertaining to the space
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shall be reviewed with each employee during review of the AHA.

b. Forced air ventilation is required for all confined space entry
operations and the minimum air exchange requirements must be maintained
to ensure exposure to any hazardous atmosphere is kept below its'

action level.

c. Sewer wet wells require continuous atmosphere monitoring with audible
alarm for toxic gas detection.

-- End of Section --
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SECTION 09 90 00

PAINTS AND COATINGS
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 CONFERENCE OF GOVERNMENTAL INDUSTRIAL HYGIENISTS (ACGIH)
ACGIH 0100 (2001; Supplements 2002-2008)
Documentation of the Threshold Limit
Values and Biological Exposure Indices

ASTM INTERNATIONAL (ASTM)

ASTM D4263 (1983; R 2012) Indicating Moisture in
Concrete by the Plastic Sheet Method

ASTM D523 (2008) Standard Test Method for Specular
Gloss
ASTM D6386 (2010) Standard Practice for Preparation

of Zinc (Hot-Dip Galvanized) Coated Iron
and Steel Product and Hardware Surfaces
for Painting

ASTM F1869 (2011) Measuring Moisture Vapor Emission
Rate of Concrete Subfloor Using Anhydrous
Calcium Chloride

MASTER PAINTERS INSTITUTE (MPI)

MPI 101 (Oct 2009) Epoxy Anti-Corrosive Metal
Primer
MPI 107 (Oct 2009) Rust Inhibitive Primer

(Water-Based)

MPI 108 (Oct 2009) High Build Epoxy Coating, Low
Gloss
MPI 11 (Oct 2009) Exterior Latex, Semi-Gloss, MPI

Gloss Level 5

MPI 113 (Oct 2009) Exterior Pigmented Elastomeric
Coating (Water Based)

MPI 146 (Oct 2009) Institutional Low Odor/VOC
Interior Latex, MPI Gloss Level 4

MPI 147 (Oct 2009) Imnstitutional Low Odor / VOC
Interior Latex, Semi-Gloss, MPI Gloss
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MPI

163

Level 5

(Oct 2009) Exterior W.B. Light Industrial
Coating, Semi-Gloss, MPI Gloss Level 5

MPI 42 (Oct 2009) Latex Stucco and Masonry
Textured Coating

MPI 50 (Oct 2009) Interior Latex Primer Sealer

MPI 77 (Oct 2009) Epoxy Gloss

MPI 79 (Oct 2009) Alkyd Anti-Corrosive Metal
Primer

MPI 95 (Oct 2009) Quick Drying Primer for Aluminum

SCIENTIFIC CERTIFICATION SYSTEMS (SCS)

SCS SP-01 (2000) Environmentally Preferable Product
Specification for Architectural and
Anti-Corrosive Paints

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC PA 1 (2000; E 2004) Shop, Field, and
Maintenance Painting of Steel

SSPC PA Guide 3 (1982; E 1995) A Guide to Safety in Paint
Application

SSPC SP 1 (1982; E 2004) Solvent Cleaning

SSPC SP 10/NACE No. 2 (2007) Near-White Blast Cleaning

SSPC SP 12/NACE No.5 (2002) Surface Preparation and Cleaning of
Metals by Waterjetting Prior to Recoating

SSPC SP 2 (1982; E 2000; E 2004) Hand Tool Cleaning

SSPC SP 3 (1982; E 2004) Power Tool Cleaning

SSPC SP 6/NACE No.3 (2007) Commercial Blast Cleaning

SSPC VIS 3 (2004) Guide and Reference Photographs for
Steel Surfaces Prepared by Hand and Power
Tool Cleaning

U. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (2008; Errata 1-2010; Changes 1-3 2010;
Changes 4-6 2011; Change 7 2012) Safety
and Health Requirements Manual

U. GENERAL SERVICES ADMINISTRATION (GSA)

FED-STD-313

(Rev D; Notice 1) Material Safety Data,
Transportation Data and Disposal Data for
Hazardous Materials Furnished to
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Government Activities
U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)
29 CFR 1910.1000 Air Contaminants
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. The following shall be submitted in accordance with Section

01 33 00 SUBMITTAL PROCEDURES:

The current MPI, "Approved Product List" which lists paint by brand, label,
product name and product code as of the date of contract award, will be
used to determine compliance with the submittal requirements of this
specification. The Contractor may choose to use a subsequent MPI "Approved
Product List", however, only one list may be used for the entire contract
and each coating system ig to be from a single manufacturer. All coats on
a particular substrate must be from a single manufacturer. No variation
from the MPI Approved Products List is acceptable.

Samples of specified materials may be taken and tested for compliance with
specification requirements.

In keeping with the intent of Executive Order 13101, "Greening the
Government through Waste Prevention, Recycling, and Federal Acquisition",
products certified by SCS as meeting SCS SP-01 shall be given preferential
consideration over registered products. Products that are registered shall
be given preferential consideration over products not carrying any EPP
designation.

SD-02 Shop Drawings

Piping identification
Submit color stencil codes

SD-03 Product Data

Coating; G
Sealant

SD-04 Samples
Color; G

Submit manufacturer's samples of paint colors. Cross reference
color samples to color scheme as indicated.

SD-07 Certificates

Applicator's qualifications
Qualification Testing laboratory for coatings; G

SD-08 Manufacturer's Instructions

Application instructions
Mixing
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Detailed mixing instructions, minimum and maximum application
temperature and humidity, potlife, and curing and drying times
between coats.

Manufacturer's Material Safety Data Sheets

Submit manufacturer's Material Safety Data Sheets for coatings,
solvents, and other potentially hazardous materials, as defined in
FED-STD-313.

SD-10 Operation and Maintenance Data
Coating; G
Provide preprinted cleaning and maintenance instructions for all
coating systems.
1.3 APPLICATOR'S QUALIFICATIONS
[1.3.1 Contractor Qualification
Submit the name, address, telephone number, FAX number, and e-mail address
of the contractor that will be performing all surface preparation and
coating application. Submit evidence that key personnel have successfully
performed surface preparation and application of coatings on concrete on a
minimum of three similar projects within the past three years. List
information by individual and include the following:
a. Name of individual and proposed position for this work.
b. Information about each previous assignment including:
Position or responsibility
Employer (if other than the Contractor)

Name of facility owner

Mailing address, telephone number, and telex number (if non-US) of
facility owner

Name of individual in facility owner's organization who can be
contacted as a reference

Location, size and description of structure
Dates work was carried out

Description of work carried out on structure

1.4 QUALITY ASSURANCE
1.4.1 Field Samples and Tests
The Contracting Officer may choose up to two coatings that have been

delivered to the site to be tested at no cost to the Government. Take
samples of each chosen product as specified in the paragraph "Sampling
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Procedures." Test each chosen product as specified in the paragraph
"Testing Procedure." Products which do not conform, shall be removed from

the job site and replaced with new products that conform to the referenced
specification. Testing of replacement products that failed initial testing
shall be at no cost to the Government.

Another required testing is Batch Quality Conformance Testing to prove
conformance of the manufacturer's paint to the specified MPI standard.
This testing is accomplished before the materials are delivered to the job
site. Provide testing for paint products. Test paint products as
specified in the paragraph "Testing Procedure".

1.4.1.1 Sampling Procedure

The Contracting Officer will select paint at random from the products that
have been delivered to the job site for sample testing. The Contractor
shall provide one quart samples of the selected paint materials. The
samples shall be taken in the presence of the Contracting Officer, and
labeled, identifying each sample. Provide labels in accordance with the
paragraph "Packaging, Labeling, and Storage" of this specification.

1.4.1.2 Testing Procedure

Provide Batch Quality Conformance Testing for specified products, as
defined by and performed by MPI. As an alternative to Batch Quality
Conformance Testing, the Contractor may provide Qualification Testing for
specified products above to the appropriate MPI product specification,
using the third-party laboratory approved under the paragraph
"Qualification Testing" laboratory for coatings. The qualification testing
lab report shall include the backup data and summary of the test results.
The summary shall list all of the reference specification requirements and
the result of each test. The summary shall clearly indicate whether the
tested paint meets each test requirement. Note that Qualification Testing
may take 4 to 6 weeks to perform, due to the extent of testing required.

Submit name, address, telephone number, FAX number, and e-mail address of
the independent third party laboratory selected to perform testing of
coating samples for compliance with specification requirements. Submit
documentation that laboratory is regularly engaged in testing of paint
samples for conformance with specifications, and that employees performing
testing are qualified. TIf the Contractor chooses MPI to perform the Batch
Quality Conformance testing, the above submittal information is not
required, only a letter is required from the Contractor stating that MPI
will perform the testing.

1.5 REGULATORY REQUIREMENTS

1.5.1 Environmental Protection
In addition to requirements specified elsewhere for environmental
protection, provide coating materials that conform to the restrictions of
the local Air Pollution Control District and regional jurisdiction.
Notify Contracting Officer of any paint specified herein which fails to
conform.

1.5.2 Lead Content
Do not use coatings having a lead content over 0.06 percent by weight of

nonvolatile content.
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1.5.3 Chromate Content

Do not use coatings containing zinc-chromate or strontium-chromate.
1.5.4 Asbestos Content

Materials shall not contain asbestos.
1.5.5 Mercury Content

Materials shall not contain mercury or mercury compounds.
1.5.6 Silica

Abrasive blast media shall not contain free crystalline silica.
1.5.7 Human Carcinogens

Materials shall not contain ACGIH 0100 confirmed human carcinogens (Al) or
suspected human carcinogens (A2).

1.6 PACKAGING, LABELING, AND STORAGE

Paints shall be in sealed containers that legibly show the contract
specification number, designation name, formula or specification number,
batch number, color, quantity, date of manufacture, manufacturer's
formulation number, manufacturer's directions including any warnings and
special precautions, and name and address of manufacturer. Pigmented
paints shall be furnished in containers not larger than 5 gallons. Paints
and thinners shall be stored in accordance with the manufacturer's written
directions, and as a minimum, stored off the ground, under cover, with
sufficient ventilation to prevent the buildup of flammable vapors, and at
temperatures between 40 to 95 degrees F. Do not store paint products with
materials that have a high capacity to adsorb VOC emissions. Do not store
paint products in occupied spaces.

1.7 SAFETY AND HEALTH

Apply coating materials using safety methods and equipment in accordance
with the following:

Work shall comply with applicable Federal, State, and local laws and
regulations, and with the ACCIDENT PREVENTION PLAN, including the Activity
Hazard Analysis as specified in Section 01 35 26 GOVERNMENT SAFETY
REQUIREMENTS and in Appendix A of EM 385-1-1. The Activity Hazard Analysis
shall include analyses of the potential impact of painting operations on
painting personnel and on others involved in and adjacent to the work zone.
1.7.1 Safety Methods Used During Coating Application
Comply with the requirements of SSPC PA Guide 3.

1.7.2 Toxic Materials

To protect personnel from overexposure to toxic materials, conform to the
most stringent guidance of:

a. The applicable manufacturer's Material Safety Data Sheets (MSDS) or
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local regulation.
b. 29 CFR 1910.1000.
c. ACGIH 0100, threshold limit wvalues.
1.8 ENVIRONMENTAL CONDITIONS

Comply, at minimum, with manufacturer recommendations for space ventilation
during and after installation.

1.8.1 Coatings
Do not apply coating when air or substrate conditions are:
a. Less than 5 degrees F above dew point;

b. Below 50 degrees F or over 95 degrees F, unless specifically
pre-approved by the Contracting Officer and the product manufacturer.
Under no circumstances shall application conditions exceed manufacturer
recommendations.

1.8.2 Post-Application

Vacate gpace for as long as possible after application. Wait a minimum of
48 hours before occupying freshly painted rooms. Maintain one of the
following ventilation conditions during the curing period, or for 72 hours
after application:

a. Supply 100 percent outside air 24 hours a day.

b. Supply airflow at a rate of 6 air changes per hour, when outside
temperatures are between 55 degrees F and 85 degrees F and humidity is
between 30 percent and 60 percent.

c. Supply airflow at a rate of 1.5 air changes per hour, when outside air
conditions are not within the range stipulated above.

1.9 SCHEDULING

Allow paint installations to cure prior to the installation of materials
that adsorb VOCs.

1.10 COLOR SELECTION

Colors of finish coats shall be as indicated or specified. Where not
indicated or specified, colors shall be selected by the Contracting
Officer. Manufacturers' names and color identification are used for the
purpose of color identification only. Named products are acceptable for
use only if they conform to specified requirements. Products of other
manufacturers are acceptable if the colors approximate colors indicated and
the product conforms to specified requirements.

Tint each coat progressively darker to enable confirmation of the number of
coats.

Color, texture, and pattern of wall coating systems shall be as indicated

SECTION 09 90 00 Page 7



P621 PARKING GARAGE - US NAVAL ACADEMY 22 JANUARY 2015
ANNAPOLIS, MARYLAND AMENDMENT NO. 0003

1.11 LOCATION AND SURFACE TYPE TO BE PAINTED
1.11.1 Painting Included

Where a space or surface is indicated to be painted, include the following
unless indicated otherwise.

a. Surfaces behind portable objects and surface mounted articles readily
detachable by removal of fasteners, such as screws and bolts.

b. New factory finished surfaces that require identification or color
coding and factory finished surfaces that are damaged during

performance of the work.

c. Existing coated surfaces that are damaged during performance of the
work.

1.11.1.1 Exterior Painting

Includes new surfaces of the building and appurtenances. Also included are
existing coated surfaces made bare by cleaning operations.

1.11.1.2 Interior Painting
Includes new surfaces of the building and appurtenances as indicated and
existing coated surfaces made bare by cleaning operations. Where a space
or surface is indicated to be painted, include the following items, unless
indicated otherwise.
a. Exposed columns, girders, beams, joists, and metal deck; and
b. Other contiguous surfaces.

1.11.2 Painting Excluded

Do not paint the following unless indicated otherwise.

a. Surfaces concealed and made inaccessible by panelboards, fixed
ductwork, machinery, and equipment fixed in place.

b. Surfaces in concealed spaces. Concealed spaces are defined as enclosed
spaces above suspended ceilings, furred spaces, attic spaces, crawl
spaces, elevator shafts and chases.

c. Steel to be embedded in concrete.

d. Copper, stainless steel, aluminum, brass, and lead except existing
coated surfaces.

e. Hardware, fittings, and other factory finished items.
1.11.3 Mechanical and Electrical Painting
Includes field coating of interior and exterior new surfaces.

a. Where a space or surface is indicated to be painted, include the
following items unless indicated otherwise.

(1) Exposed piping, conduit, and ductwork;
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(2) Supports, hangers, air grilles, and registers;
(3) Miscellaneous metalwork and insulation coverings.
b. Do not paint the following, unless indicated otherwise:
(1) New zinc-coated, aluminum, and copper surfaces under insulation
(2) New aluminum jacket on piping
(3) New interior ferrous piping under insulation.
1.11.4 Definitions and Abbreviations
1.11.4.1 Qualification Testing
Qualification testing is the performance of all test requirements listed in
the product specification. This testing is accomplished by MPI to qualify
each product for the MPI Approved Product List, and may also be
accomplished by Contractor's third party testing lab if an alternative to
Batch Quality Conformance Testing by MPI is desired.
1.11.4.2 Batch Quality Conformance Testing
Batch quality conformance testing determines that the product provided is

the same as the product qualified to the appropriate product
specification. This testing shall only be accomplished by MPI testing lab.

1.11.4.3 Coating

A film or thin layer applied to a base material called a substrate. A
coating may be a metal, alloy, paint, or solid/liquid suspensions on
various substrates (metals, plastics, wood, paper, leather, cloth, etc.).
They may be applied by electrolysis, vapor deposition, vacuum, or
mechanical means such as brushing, spraying, calendaring, and roller
coating. A coating may be applied for aesthetic or protective purposes or
both. The term "coating" as used herein includes emulsions, enamels,
stains, varnishes, sealers, epoxies, and other coatings, whether used as
primer, intermediate, or finish coat. The terms paint and coating are used
interchangeably.

1.11.4.4 DFT or dft

Dry film thickness, the film thickness of the fully cured, dry paint or
coating.

1.11.4.5 DSD
Degree of Surface Degradation, the MPI system of defining degree of surface
degradation. Five (5) levels are generically defined under the Assessment
sections in the MPI Maintenance Repainting Manual.

1.11.4.6 EPP

Environmentally Preferred Products, a standard for determining
environmental preferability in support of Executive Order 13101.
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MPI short term designation for an exterior coating system.

1.11.4.8 INT

MPI short term designation for an interior coating system.

1.11.4.9 micron / microns

The metric measurement for 0.001 mm or one/one-thousandth of a millimeter.

1.11.4.10 mil / mils

The English measurement for 0.001 in or one/one-thousandth of an inch,

equal to 25.4 microns or 0.0254 mm.

1.11.4.11 mm

The metric measurement for millimeter,

a meter.

1.11.4.12 MPI Gloss Levels

MPI system of defining gloss.
generically defined under the Evaluation sections of the MPI Manuals.

Traditionally, Flat refers to G1/G2,
refers to G5, and Gloss refers to G6.

Gloss levels are defined by MPI as follows:

0.001 meter or one/one-thousandth of

gloss levels (Gl to G7) are

Eggshell refers to G3, Semigloss

Gloss Description Units Units
Level at 60 degrees at 85 degrees
Gl Matte or Flat 0 to 5 10 max
G2 Velvet 0 to 10 10 to 35
G3 Eggshell 10 to 25 10 to 35
G4 Satin 20 to 35 35 min
G5 Semi-Gloss 35 to 70
G6 Gloss 70 to 85
G7 High Gloss
Gloss is tested in accordance with ASTM D523. Historically, the Government

has used Flat (Gl / G2), Eggshell (G3), Semi-Gloss (G5), and Gloss (G6).
.11.4.13 MPI System Number

The MPI coating system number in each Division found in either the MPI
Architectural Painting Specification Manual or the Maintenance Repainting
Manual and defined as an exterior (EXT/REX) or interior system (INT/RIN).
The Division number follows the CSI Master Format.

.11.4.14 Paint

See Coating definition.

.11.4.15 REX

MPI short term designation for an exterior coating system used in
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repainting projects or over existing coating systems.
1.11.4.16 RIN

MPI short term designation for an interior coating system used in
repainting projects or over existing coating systems.

PART 2 PRODUCTS
2.1 MATERIALS

Conform to the coating specifications and standards referenced in PART 3.
Submit manufacturer's technical data sheets for specified coatings and
solvents. Comply with applicable regulations regarding toxic and
hazardous materials.

PART 3 EXECUTION

3.1 PROTECTION OF AREAS AND SPACES NOT TO BE PAINTED

Prior to surface preparation and coating applications, remove, mask, or
otherwise protect, hardware, hardware accessories, machined surfaces,
radiator covers, plates, lighting fixtures, public and private property,
and other such items not to be coated that are in contact with surfaces to
be coated. Following completion of painting, workmen skilled in the trades
involved shall reinstall removed items. Restore surfaces contaminated by
coating materials, to original condition and repair damaged items.

3.2 SURFACE PREPARATION

Remove dirt, splinters, loose particles, grease, oil, and other foreign
matter and substances deleterious to coating performance as specified for
each substrate before application of paint or surface treatments. O0il and
grease shall be removed prior to mechanical cleaning. Cleaning shall be
programmed so that dust and other contaminants will not fall on wet, newly
painted surfaces. Exposed ferrous metals such as nail heads on or in
contact with surfaces to be painted with water-thinned paints, shall be
spot-primed with a suitable corrosion-inhibitive primer capable of
preventing flash rusting and compatible with the coating specified for the
adjacent areas.

3.3 PREPARATION OF METAL SURFACES
3.3.1 Existing and New Ferrous Surfaces

a. Ferrous Surfaces including Shop-coated Surfaces and Small Areas That
Contain Rust, Mill Scale and Other Foreign Substances: detergent wash
in accordance with SSPC SP 1 to remove o0il and grease. Where shop coat
is missing or damaged, clean according to SSPC SP 2 Shop-coated ferrous
surfaces shall be protected from corrosion by treating and touching up
corroded areas immediately upon detection.

b. Surfaces With More Than 20 Percent Rust, Mill Scale, and Other Foreign

Substances: Clean entire surface in accordance with SSPC SP 6/NACE No.3
/SSPC SP 12/NACE No.5 WJ-3.
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3.3.2 Final Ferrous Surface Condition:

For tool cleaned surfaces, the requirements are stated in SSPC SP 2 and
SSPC SP 3. As a visual reference, cleaned surfaces shall be similar to
photographs in SSPC VIS 3.

3.3.3 Galvanized Surfaces

a. New or Existing Galvanized Surfaces With Only Dirt and Zinc Oxidation
Products: Clean with solvent, or non-alkaline detergent solution in
accordance with SSPC SP 1. If the galvanized metal has been passivated
or stabilized, the coating shall be completely removed by brush-off
abrasive blast. New galvanized steel to be coated shall not be
"passivated" or "stabilized" TIf the absence of hexavalent stain
inhibitors is not documented, test as described in ASTM D6386, Appendix
X2, and remove by one of the methods described therein.

3.3.4 Non-Ferrous Metallic Surfaces

Aluminum and aluminum-alloy, lead, copper, and other nonferrous metal
surfaces.

Surface Cleaning: Solvent clean in accordance with SSPC SP 1 and wash with
mild non-alkaline detergent to remove dirt and water soluble contaminants.

3.3.5 Existing Surfaces with a Bituminous or Mastic-Type Coating

Remove chalk, mildew, and other loose material by washing with a solution of
1/2 cup trisodium phosphate, 1/4 cup household detergent, one quart 5
percent sodium hypochlorite solution and 3 quarts of warm water.

3.4 PREPARATION OF CONCRETE SURFACE

3.4.1 Concrete

a. Curing: Concrete surfaces shall be allowed to cure at least 30 days
before painting, except concrete slab on grade, which shall be allowed
to cure 90 days before painting.

b. Surface Cleaning: Remove the following deleterious substances.

(1) Dirt, Chalking, Grease, and 0il: Wash new surfaces with a
solution composed of 1/2 cup trisodium phosphate, 1/4 cuphousehold
detergent, and 4 quarts of warm water. Then rinse thoroughly
with fresh water. For large areas, water blasting may be used.

(2) Fungus and Mold: Wash new surfaces with a solution composed of
1/2 cup trisodium phosphate, 1/4 cup household detergent, 1 quart
5 percent sodium hypochlorite solution and 3 quarts of warm
water. Rinse thoroughly with fresh water.

(3) Paint and Loose Particles: Remove by wire brushing.

(4) Efflorescence: Remove by scraping or wire brushing followed by
washing with a 5 to 10 percent by weight aqueous solution of
hydrochloric (muriatic) acid. Do not allow acid to remain on the
surface for more than five minutes before rinsing with fresh
water. Do not acid clean more than 4 square feet of surface, per
workman, at one time.
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c. Cosmetic Repair of Minor Defects: Repair or fill mortar joints and
minor defects, including but not limited to spalls, in accordance with
manufacturer's recommendations and prior to coating application.

d. Allowable Moisture Content: Latex coatings may be applied to damp
surfaces, but not to surfaces with droplets of water. Do not apply
epoxies to damp vertical surfaces as determined by ASTM D4263 or
horizontal surfaces that exceed 3 1lbs of moisture per 1000 square feet
in 24 hours as determined by ASTM F1869. 1In all cases follow
manufacturers recommendations. Allow surfaces to cure a minimum of 30
days before painting.

.5 APPLICATION

.5.1 Coating Application

Painting practices shall comply with applicable federal, state and local
laws enacted to insure compliance with Federal Clean Air Standards. Apply
coating materials in accordance with SSPC PA 1. SSPC PA 1 methods are
applicable to all substrates, except as modified herein.

At the time of application, paint shall show no signs of deterioration.
Uniform suspension of pigments shall be maintained during application.

Unless otherwise specified or recommended by the paint manufacturer, paint
may be applied by brush, roller, or spray. Use trigger operated spray
nozzles for water hoses. Rollers for applying paints and enamels shall be
of a type designed for the coating to be applied and the surface to be
coated. Wear protective clothing and respirators when applying oil-based
paints or using spray equipment with any paints.

Paints, except water-thinned types, shall be applied only to surfaces that
are completely free of moisture as determined by sight or touch.

Thoroughly work coating materials into joints, crevices, and open spaces.
Special attention shall be given to insure that all edges, corners,
crevices, welds, and rivets receive a film thickness equal to that of
adjacent painted surfaces.

Each coat of paint shall be applied so dry film shall be of uniform
thickness and free from runs, drops, ridges, waves, pinholes or other
voidg, laps, brush marks, and variations in color, texture, and finish.
Hiding shall be complete.

Touch up damaged coatings before applying subsequent coats. Interior areas
shall be broom clean and dust free before and during the application of
coating material.

a. Drying Time: Allow time between coats, as recommended by the coating
manufacturer, to permit thorough drying, but not to present topcoat
adhesion problems. Provide each coat in specified condition to receive
next coat.

b. Primers, and Intermediate Coats: Do not allow primers or intermediate
coats to dry more than 30 days, or longer than recommended by
manufacturer, before applying subsequent coats. Follow manufacturer's
recommendations for surface preparation if primers or intermediate
coats are allowed to dry longer than recommended by manufacturers of
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subsequent coatings. Each coat shall cover surface of preceding coat
or surface completely, and there shall be a visually perceptible
difference in shades of successive coats.

c. Finished Surfaces: Provide finished surfaces free from runs, drops,
ridges, waves, laps, brush marks, and variations in colors.

d. Thermosetting Paints: Topcoats over thermosetting paints (epoxies and
urethanes) should be applied within the overcoating window recommended
by the manufacturer.

e. Floors: For nonslip surfacing on level floors, as the intermediate
coat 1s applied, cover wet surface completely with almandite garnet,
Grit No. 36, with maximum passing U.S. Standard Sieve No. 40 less than
0.5 percent. When the coating is dry, use a soft bristle broom to
sweep up excess grit, which may be reused, and vacuum up remaining
residue before application of the topcoat. For nonslip surfacing on
ramps, provide MPI 77 with non-skid additive, applied by roller in
accordance with manufacturer's instructions.

.5.2 Mixing and Thinning of Paints

Reduce paints to proper consistency by adding fresh paint, except when
thinning is mandatory to suit surface, temperature, weather conditions,
application methods, or for the type of paint being used. Obtain written
permission from the Contracting Officer to use thinners. The written
permission shall include quantities and types of thinners to use.

When thinning is allowed, paints shall be thinned immediately prior to
application with not more than 1 pint of suitable thinner per gallon. The
use of thinner shall not relieve the Contractor from obtaining complete
hiding, full film thickness, or required gloss. Thinning shall not cause
the paint to exceed 1limits on volatile organic compounds. Paints of
different manufacturers shall not be mixed.

.5.3 Two-Component Systems

Two-component systems shall be mixed in accordance with manufacturer's
instructions. Any thinning of the first coat to ensure proper penetration
and sealing shall be as recommended by the manufacturer for each type of
substrate.

.5.4 Coating Systems

a. Systems by Substrates: Apply coatings that conform to the respective
specifications listed in the following Tables:

Table
Division 3. Exterior Concrete Paint Table
Division 5. Exterior Metal, Ferrous and Non-Ferrous Paint Table
b. Minimum Dry Film Thickness (DFT): Apply paints, primers, varnishes,
enamels, undercoats, and other coatings to a minimum dry film thickness

of 1.5 mil each coat unless specified otherwise in the Tables. Coating
thickness where specified, refers to the minimum dry film thickness.
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c. Coatings for Surfaces Not Specified Otherwise: Coat surfaces which
have not been specified, the same as surfaces having similar conditions
of exposure.

d. Existing Surfaces Damaged During Performance of the Work, Including New
Patches In Existing Surfaces: Coat surfaces with the following:

(1) One coat of primer.
(2) One coat of undercoat or intermediate coat.
(3) One topcoat to match adjacent surfaces.

e. Existing Coated Surfaces To Be Painted: Apply coatings conforming to
the respective specifications listed in the Tables herein, except that
pretreatments, sealers and fillers need not be provided on surfaces
where existing coatings are soundly adhered and in good condition. Do
not omit undercoats or primers.

3.6 COATING SYSTEMS FOR METAL
Apply coatings of Tables in Division 5 for Exterior and Interior.

a. Apply specified ferrous metal primer on the same day that surface is
cleaned, to surfaces that meet all specified surface preparation
requirements at time of application.

b. Inaccessible Surfaces: Prior to erection, use one coat of specified
primer on metal surfaces that will be inaccessible after erection.

c. Shop-primed Surfaces: Touch up exposed substrates and damaged coatings
to protect from rusting prior to applying field primer.

d. Surface Previously Coated with Epoxy or Urethane: Apply MPI 101, 1.5
mils DFT immediately prior to application of epoxy or urethane coatings.

e. Pipes and Tubing: The semitransparent film applied to some pipes and
tubing at the mill is not to be considered a shop coat, but shall be
overcoated with the specified ferrous-metal primer prior to application
of finish coats.

f. Exposed Nails, Screws, Fasteners, and Miscellaneous Ferrous Surfaces.
On surfaces to be coated with water thinned coatings, spot prime
exposed nails and other ferrous metal with latex primer MPI 107.

3.7 COATING SYSTEMS FOR CONCRETE SUBSTRATES
Apply coatings of Tables in Division 3 and 9 for Exterior and Interior.
3.8 INSPECTION AND ACCEPTANCE

In addition to meeting previously specified requirements, demonstrate

mobility of moving components, including swinging doors for inspection by

the Contracting Officer. Perform this demonstration after appropriate

curing and drying times of coatings have elapsed and prior to invoicing for
final payment.
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3.9 WASTE MANAGEMENT

As specified in the Waste Management Plan and as follows. Do not use
kerosene or any such organic solvents to clean up water based paints.
Properly dispose of paints or solvents in designated containers. Close and
seal partially used containers of paint to maintain quality as necessary
for reuse. Store in protected, well-ventilated, fire-safe area at moderate
temperature. Place materials defined as hazardous or toxic waste in
designated containers. Coordinate with manufacturer for take-back

program. Set aside scrap to be returned to manufacturer for recycling into
new product. When such a service is not available, local recyclers shall
be sought after to reclaim the materials. Set aside extra paint for future
color matches or reuse by the Government. Where local options exist for
leftover paint recycling, collect all waste paint by type and provide for
delivery to recycling or collection facility for reuse by local
organizations.

3.10 PAINT TABLES
All DFT's are minimum values. Acceptable products are listed in the MPI

Green Approved Products List, available at
http://www.specifygreen.com/APL/Product IdxByMPInum.asp.

3.10.1 EXTERIOR PAINT TABLES
DIVISION 3: EXTERIOR CONCRETE PAINT TABLE
A. New and uncoated existing concrete;
vertical surfaces, including undersides of balconies and soffits but
excluding tops of slabs:

1. Latex

New; MPI EXT 3.1A-G5 (Semigloss) / Existing; MPI EXT 3.1A-G5 (Semigloss)

Primer: Intermediate: Topcoat:
MPI 11 MPI 11 MPI 11
System DFT: 3.5 mils

Primer as recommended by manufacturer. Topcoat: Coating to match adjacent
surfaces.

B. New and uncoated existing concrete elastomeric System; vertical surfaces,
including undersides of balconies and soffits but excluding tops of slabs:

1. Elastomeric Coating
New; MPI EXT 3.1F / Existing; MPI REX 3.1F

Primer: Intermediate: Topcoat:
Per Manufacturer MPI 113 MPI 113
System DFT: 16 mils

Primer as recommended by manufacturer. Topcoat: Coating to match
adjacent surfaces. Surface preparation and number of coats in accordance
with manufacturer's instructions.

NOTE: Apply sufficient coats of MPI 113 to achieve a minimum dry film
thickness of 16 mils.
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DIVISION 5: EXTERIOR METAL, FERROUS AND NON-FERROUS PAINT TABLE
STEEL / FERROUS SURFACES
A. New steel blast cleaned to SSPC SP 10/NACE No. 2:

1. Waterborne Light Industrial
MPI EXT 5.1R-G5 (Semigloss)

Primer: Intermediate: Topcoat:
MPI 101 MPI 108 MPI 163
System DFT: 8.5 mils

EXTERIOR GALVANIZED SURFACES
A. New Galvanized surfaces:

1. Epoxy Primer / Waterborne Light Industrial Coating
MPI EXT 5.3K-G5 (Semigloss)

Primer: Intermediate: Topcoat:
MPT 101 MPT 163 MPT 163
System DFT: 5 mils

EXTERIOR SURFACES, OTHER METALS (NON-FERROUS)

0003

A. Aluminum, aluminum alloy and other miscellaneous non-ferrous metal items
not otherwise specified except hot metal surfaces, roof surfaces, and new

prefinished equipment. Match surrounding finish:
1. Waterborne Light Industrial Coating

MPI EXT 5.4G-G5(Semigloss)

Primer: Intermediate: Topcoat:
MPI 95 MPI 163 MPI 163
System DFT: 5 mils

B. Surfaces adjacent to painted surfaces; Mechanical, Electrical, and

miscellaneous metal items not otherwise specified except floors, hot metal

surfaces, and new prefinished equipment. Match surrounding finish:
1. Waterborne Light Industrial Coating

MPI EXT 5.1C-G5(Semigloss)

Primer: Intermediate: Topcoat:
MPI 79 MPI 163 MPI 163
System DFT: 5 mils

3.10.2 INTERIOR PAINT TABLES

DIVISION 3: INTERIOR CONCRETE PAINT TABLE

A. New and uncoated existing Concrete, vertical surfaces, not specified

otherwise:
1. Institutional Low Odor / Low VOC Latex:

New; MPI INT 3.1M-G4 (satin)/ Existing; MPI RIN 3.1L-G4
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DIVISION 3: INTERIOR CONCRETE PAINT TABLE

Primer: Intermediate: Topcoat:
MPT 50 MPT 146 MPT 146
System DFT: 4 mils

New; MPI INT 3.1M-G5 (Semigloss) / Existing; MPI RIN 3.1L-G5 (Semigloss)

Primer: Intermediate: Topcoat:
MPT 50 MPT 147 MPT 147
System DFT: 4 mils

B. Concrete ceilings, uncoated:

1. Latex Aggregate
MPI INT 3.1N
Primer: Intermediate: Topcoat:
N/A N/A MPI 42
System DFT: Per Manufacturer

Texture - Fine . Surface preparation, number of
coats, and primer in accordance with manufacturer's instructions.
Topcoat: Coating to match adjacent surfaces.

-- 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.

ASTM INTERNATIONAL (ASTM)

ASTM D709 (2013) 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 5-7
2013) National Electrical Safety Code

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

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

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

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2014; AMD 1 2013; Errata 1 2013; AMD 2
2013; Errata 2 2013; AMD 3 2014; Errata 3
2014) National Electrical Code

1.2 RELATED REQUIREMENTS

This section applies to certain sections of Division 02, EXISTING CONDITIONS

Division 11, EQUIPMENT, Division 13, SPECIAL CONSTRUCTION, Division 14,
CONVEYING EQUIPMENT and Divigions 22 and 23, PLUMBING and HEATING
VENTILATING AND ATIR 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 20 00 INTERIOR DISTRIBUTION SYSTEM

Section 26 51 00 INTERIOR LIGHTING

Section 26 56 00.00 20 EXTERIOR LIGHTING
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Section 27 10 00 BUILDING TELECOMMUNICATIONS CABLING SYSTEM
Section 33 71 02 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
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 13.8 kV primary, three
phase, three wire, 60 Hz, and 208 volts secondary, three phase, four

wire. Final connections to the power distribution system at the existing
manhole shall be made by the Contractor as directed by the Contracting
Officer.

1.5 ADDITIONAL SUBMITTALS INFORMATION

Submittals required in other sections that refer to this section must
conform to the following additional requirements as applicable.

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
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1.

specified or indicated.
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
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.

.6.2.1 Alternative Qualifications

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 manufacturers' factory or laboratory tests, is
furnished.

.6.2.2 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.

.7 WARRANTY

The equipment items shall be supported by service organizationgs 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.

.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
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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

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 shall
identify the function and, when applicable, the position. Nameplates shall
be melamine plastic, 0.125 inch 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
one by 2.5 inches. Lettering shall be a minimum of 0.25 inch high normal
block style.

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 be in
accordance 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). Sign shall be a decal and shall have nominal
dimensions of 7 by 10 inches with the legend "DANGER HIGH VOLTAGE"
printed in two lines of nominal 2 inch high letters. The word "DANGER"
shall be in white letters on a red background and the words "HIGH
VOLTAGE" shall be in black letters on a white background. Decal shall
be Panduit No. PPSO710D72 or approved equal.

1.12 ELECTRICAL REQUIREMENTS

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

1.13 INSTRUCTION TO GOVERNMENT PERSONNEL

Where specified in the technical sections, furnish the services of
competent instructors to give full instruction to designated Government
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.
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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.

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 30 feet apart.

-- End of Section --
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SECTION 26 12 19.10

THREE-PHASE PAD-MOUNTED TRANSFORMERS
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 in the text by the

basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM D1535 (2013) Specifying Color by the Munsell
System
ASTM D877 (2002; R 2007) Standard Test Method for

Dielectric Breakdown Voltage of Insulating
Liquids Using Disk Electrodes

ASTM D92 (2012b) Standard Test Method for Flash and
Fire Points by Cleveland Open Cup Tester

ASTM D97 (2012) Pour Point of Petroleum Products
FM GLOBAL (FM)

FM APP GUIDE (updated on-1line) Approval Guide
http://www.approvalguide.com/

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

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

IEEE 386 (2006; INT 1 2011) Standard for Separable
Insulated Connector Systems for Power
Distribution Systems Above 600V

IEEE C2 (2012; Errata 2012; INT 1-4 2012; INT 5-6
2013) National Electrical Safety Code

IEEE C57.12.00 (2010) Standard General Requirements for
Liquid-Immersed Distribution, Power, and
Regulating Transformers

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

IEEE C57.12.34 (2009) Standard for Requirements for
Pad-Mounted, Compartmental-Type,
Self-Cooled, Three-Phase Distribution
Transformers, 5 MVA and Smaller; High
Voltage, 34.5 kV Nominal System Voltage
and Below; Low Voltage, 15 kV Nominal
System Voltage and Below
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IEEE C57.12.90 (2010) Standard Test Code for
Liquid-Immersed Distribution, Power, and
Regulating Transformers
IEEE C57.98 (2011) Guide for Transformer Impulse Tests
IEEE C62.11 (2012) Standard for Metal-Oxide Surge
Arresters for Alternating Current Power
Circuits (>1kV)
INTERNATIONAL ELECTRICAL TESTING ASSOCIATION (NETA)
NETA ATS (2013) Standard for Acceptance Testing
Specifications for Electrical Power
Equipment and Systems
NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2014; AMD 1 2013; Errata 2013; AMD 2
2013) National Electrical Code

ORGANISATION FOR ECONOMIC CO-OPERATION AND DEVELOPMENT (OECD)
OECD Test 203 (1992) Fish Acute Toxicity Test
U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)
EPA 712-C-98-075 (1998) Fate, Transport and Transformation
Test Guidelines - OPPTS 835.3100- "Aerobic
Aquatic Biodegradation"
EPA 821-R-02-012 (2002) Methods for Measuring the Acute
Toxicity of Effluents and Receiving Waters
to Freshwater and Marine Organisms

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

10 CFR 431 Energy Efficiency Program for Certain
Commercial and Industrial Equipment

UNDERWRITERS LABORATORIES (UL)
UL 467 (2007) Grounding and Bonding Equipment
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
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. When used, a designation following the "G" designation
identifies the office that will review the submittal for the Government.

The following shall be submitted in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:
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1.

SD-02 Shop Drawings
Pad-mounted transformer drawings; G

SD-03 Product Data
Pad-mounted transformers; G
Submittal shall include manufacturer's information for each
component, device, insulating fluid, and accessory provided with
the transformer.

SD-06 Test Reports

Acceptance checks and tests; G

Submittal shall include acceptance criteria and limits for each
test in accordance with NETA ATS "Test Values".

SD-07 Certificates
Transformer Efficiencies
Submit certification, including supporting calculations, from the
manufacturer indicating conformance with the paragraph entitled
"Specified Transformer Efficiencies."

SD-09 Manufacturer's Field Reports
Pad-mounted transformer design tests
Pad-mounted transformerroutine and other tests

SD-10 Operation and Maintenance Data

Transformer (s), Data Package 5; G

Submit operation and maintenance data in accordance with Section
01 78 23 OPERATION AND MAINTENANCE DATA and as specified herein.

SD-11 Closeout Submittals
Transformer test schedule; G

Submit report of test results as specified by paragraph entitled
"Field Quality Control."

Reduced Submittal Requirements

Transformers designed and manufactured by ABB in Jefferson City, MO; by
Cooper Power Systems in Waukesha, WI; by ERMCO in Dyersburg, TN; or by
Howard Industries in Laurel, MS need not submit the entire submittal

package requirements of this contract. Instead, the following items shall
be submitted:

A certification, signed by the manufacturer, stating that the technical

requirements of this specification shall be met.
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b. An outline drawing of the transformer with devices identified
(paragraph entitled "Pad-Mounted Transformer Drawings", item a).

c. ANSI nameplate data of the transformer (paragraph entitled "Pad-Mounted
Transformer Drawings", item b).

e. Routine and other tests (in PART 2, see paragraph entitled "Source
Quality Control", subparagraph entitled "Routine and Other Tests"),
shall be conducted by the manufacturer and may be witnessed by the

government. Provide transformer test schedule required by submittal
item "SD-11 Closeout Submittals". Provide certified copies of the
tests.

f. Provide acceptance test reports required by submittal item "SD-06 Test
Reports".

g. Provide operation and maintenance manuals required by submittal item
"SD-10 Operation and Maintenance Data'.

1.4 QUALITY ASSURANCE

1.4.1 Pad-Mounted Transformer Drawings
Drawings shall indicate, but not be limited to the following:
a. An outline drawing, with front, top, and side views.
b. ANSI nameplate data.

c. Elementary diagrams and wiring diagrams with terminals identified of
watthour meter and current transformers.

d. One-line diagram, including switch(es), current transformers, meters,
and fuses.

e. Manufacturer's published time-current curves (on full size logarithmic
paper) of the transformer high side fuses.

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 unless 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
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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.

.4.3.1 Alternative Qualifications

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 manufacturers' factory or laboratory tests, is
furnished.

.4.3.2 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.

.5 MAINTENANCE

.5.1 Additiong to Operation and Maintenance Data

In addition to requirements of Data Package 5, include the following on the
actual transformer (s) provided:

a. An instruction manual with pertinent items and information highlighted
b. An outline drawing, front, top, and side views

c. Prices for spare parts and supply list

d. Routine and field acceptance test reports

e. Fuse curves for primary fuses

g. Actual nameplate diagram

h. Date of purchase

.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 PRODUCT COORDINATION

Products and materials not considered to be pad-mounted transformers and
related accessories are specified in Section 26 20 00 INTERIOR DISTRIBUTION
SYSTEM and Section 33 71 02 UNDERGROUND ELECTRICAL DISTRIBUTION.

.2 THREE-PHASE PAD-MOUNTED TRANSFORMERS

IEEE C57.12.34, IEEE C57.12.28 and as specified herein.

.2.1 Compartments

The high- and low-voltage compartments shall be separated by steel
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igolating barriers extending the full height and depth of the compartments.
Compartment doors: hinged lift-off type with stop in open position and
three-point latching.

2.2.1.1 High Voltage, Dead-Front

High-voltage compartment shall contain the incoming line, insulated
high-voltage load-break connectors, bushing well inserts, six high-voltage
bushing wellsone-piece bushings configured for loop feed application,
load-break switch handle(s), access to oil-immersed bayonet fuses,
dead-front surge arresters, tap changer handle, connector parking stands
with insulated standoff bushings, protective caps, and ground pad.

a. Insulated high-voltage load-break connectors: IEEE 386, rated 15 kV,
95 kV BIL. Current rating: 200 amperes rms continuous. Short time
rating: 10,000 amperes rms symmetrical for a time duration of 0.17
seconds. Connector shall have a steel reinforced hook-stick eye,
grounding eye, test point, and arc-quenching contact material.

c. Bushing well inserts: IEEE 386, 200 amperes, 15 kV Class. Provide a
bushing well insert for each bushing well unless indicated otherwise.

d. One-piece bushings: IEEE 386, 200 amperes, 15 kV Class.

e. Surge arresters: IEEE C62.11, rated 15 kV, fully shielded, dead-front,
metal-oxide-varistor, elbow type with resistance-graded gap. Provide
three arresters for radial feed circuits.

f. Parking stands: Provide a parking stand near each bushing. Provide
insulated standoff bushings for parking of energized high-voltage
connectors on parking stands.

g. Protective caps: IEEE 386, 200 amperes, 15 kV Class. Provide
insulated protective caps (not shipping caps) for insulating and
sealing out moisture from unused bushings.

2.2.1.2 Low Voltage

a. Accessories shall include drain valve with sampler device, fill plug,

pressure relief device, liquid level gage, pressure-vacuum gage, and

dial type thermometer with maximum temperature indicator.

b. Metering: Provide as specified in Section 26 27 14.00 20 ELECTRICITY
METERING.

2.2.2 Transformer

a. Less-flammable ligquid-insulated, two winding, 60 hertz, 65 degrees C
rise above a 30 degrees C average ambient, self-cooled type.

b. Transformer shall be rated as indicated on Drawings.

c. Transformer voltage ratings: As indicated on Drawings

d. Tap changer shall be externally operated, manual type for changing tap
setting when the transformer is de-energized. Provide four 2.5 percent

full capacity taps, two above and two below rated primary voltage. Tap
changers shall clearly indicate which tap setting is in use.
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e. Minimum tested percent impedance at 85 degrees C shall not be less than
the following values:
2.50 for units rated 75kVA and below
2.87 for units rated 112.5kVA to 300kVA
4.03 for 500kVA rated units
5.32 for units rated 750kVA and above
f. Audible sound levels shall comply with the following:
kVA |DECIBELS
(MAX
75 51
112.5 55
150 55
225 55
300 55
500 56
750 57
1000 |58
1500 |60
2000 |61
2500 |62
g. Transformer shall include lifting lugs and provisions for jacking under

base. The transformer base construction shall be suitable for using
rollers or skidding in any direction. Provide transformer top with an
access handhole. The transformer shall have an insulated low-voltage
neutral bushing with NEMA spade terminal, and with removable ground
strap.

2.2.2.1 Specified Transformer Efficiencies

Provide transformer efficiency calculations utilizing the actual no-load
and load loss values obtained during the routine tests performed on the
actual transformer (s) prepared for this project. No-load losses (NLL)
shall be referenced at 20 degrees C. Load losses (LL) shall be referenced
at 55 degrees C and at 50 percent of the nameplate load. The transformer is
not acceptable if the calculated transformer efficiency is less than the
efficiency indicated in the "KVA / Efficiency" table below. That table is
based on requirements contained within 10 CFR 431, Subpart K.

kVA EFFICIENCY
(percent)
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15 98.36
30 98.62
45 98.76
75 98.91
112.5 99.01
150 99.08
225 99.17
300 99.23
500 99.25
750 99.32
1000 99.36
1500 99.42
2000 99.46
2500 99.49
above 2500 |99.50

2.2.3 Insulating Liquid

a. Less-flammable transformer liquids:

22 JANUARY 2015

AMENDMENT NO.

NFPA 70 and FM APP GUIDE for

0003

less-flammable liquids having a fire point not less than 300 degrees C
tested per ASTM D92 and a dielectric strength not less than 33 kV

tested per ASTM D877.

Provide identification of transformer as

"non-PCB" and "manufacturer's name and type of fluid" on the nameplate.

The fluid shall be a biodegradable electrical insulating and cooling
liquid classified by UL and approved by FM as "less flammable"
The fluid shall meet the following fluid properties:

1.

2. Aquatic biodegradation:

Pour point: ASTM D97, less than -15 degree C

EPA 712-C-98-075,

100 percent

fluids.

3. Trout toxicity: OECD Test 203, zero mortality of EPA 821-R-02-012,

pass

2.2.3.1 Liquid-Filled Transformer Nameplates

Distribution transformers shall be provided with nameplate information in
accordance with IEEE C57.12.00 and as modified or supplemented by this

section.

SECTION 26 12 19.10

Page 8



P621 PARKING GARAGE - US NAVAL ACADEMY 22 JANUARY 2015
ANNAPOLIS, MARYLAND AMENDMENT NO. 0003

2.2.4 Corrosion Protection

Paint entire transformer assembly Munsell 7GY3.29/1.5 green. Paint coating
system shall comply with IEEE C57.12.28 regardless of base, cabinet, and
tank material. The Munsell color notation is specified in ASTM D1535.

2.3 WARNING SIGNS

Provide warning signs for the enclosures of pad-mounted transformers having
a nominal rating exceeding 600 volts.

a. When the enclosure integrity of such equipment is specified to be in
accordance with IEEE C57.12.28, such as for pad-mounted transformers,
provide self-adhesive warning signs on the outside of the high voltage
compartment door(s). Sign shall be a decal and shall have nominal
dimensions of 7 by 10 inches with the legend "DANGER HIGH VOLTAGE"
printed in two lines of nominal 2 inch high letters. The word "DANGER"
shall be in white letters on a red background and the words "HIGH
VOLTAGE" shall be in black letters on a white background. Decal shall
be Panduit No. PPSO710D72 or approved equal.

b. When such equipment is guarded by a fence, mount signs on the fence.
Provide metal signs having nominal dimensions of 14 by 10 inches with
the legend "DANGER HIGH VOLTAGE KEEP OUT" printed in three lines of
nominal 3 inch high white letters on a red and black field.

2.4 GROUNDING AND BONDING

UL 467. Provide grounding and bonding as specified in Section 33 71 02
UNDERGROUND ELECTRICAL DISTRIBUTION.

2.5 CAST-IN-PLACE CONCRETE

All concrete shall conform to the requirements of Section 03 30 00
CAST-IN-PLACE CONCRETE.

2.6 SOURCE QUALITY CONTROL
2.6.1 Transformer Test Schedule

The Government reserves the right to witness tests. Provide transformer
test schedule for tests to be performed at the manufacturer's test
facility. Submit required test schedule and location, and notify the
Contracting Officer 30 calendar days before scheduled test date. Notify
Contracting Officer 15 calendar days in advance of changes to scheduled
date.

a. Test Instrument Calibration
1. The manufacturer shall have a calibration program which assures
that all applicable test instruments are maintained within rated

accuracy.

2. The accuracy shall be directly traceable to the National Institute
of Standards and Technology.

3. Instrument calibration frequency schedule shall not exceed 12
months for both test floor instruments and leased specialty
equipment.
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4. Dated calibration labels shall be visible on all test equipment.

5. Calibrating standard shall be of higher accuracy than that of the
instrument tested.

6. Keep up-to-date records that indicate dates and test results of
instruments calibrated or tested. For instruments calibrated by
the manufacturer on a routine basis, in lieu of third party
calibration, include the following:

(a) Maintain up-to-date instrument calibration instructions and
procedures for each test instrument.

(b) Identify the third party/laboratory calibrated instrument to
verify that calibrating standard is met.

2.6.2 Design Tests

IEEE C57.12.00 states that "design tests are made only on representative
apparatus to substantiate the ratings assigned to all other apparatus of

basically the same design." Submit design test reports (complete with test
data, explanations, formulas, and results), in the same submittal package
as the catalog data and drawings for the specified transformer(s). Design

tests shall have been performed in accordance with IEEE C57.12.90 prior to
the award of this contract.

a. Tests shall be certified and signed by a registered professional
engineer.

b. Temperature rise: "Basically the same design" for the temperature rise
test means a pad-mounted transformer with the same coil construction
(such as wire wound primary and sheet wound secondary), the same kVA,
the same cooling type (ONAN), the same temperature rise rating, and the
same insulating ligquid as the transformer specified.

c. Lightning impulse: "Basically the same design" for the lightning
impulse dielectric test means a pad-mounted transformer with the same
BIL, the same coil construction (such as wire wound primary and sheet
wound secondary), and a tap changer, if specified. Design lightning
impulse tests shall include the primary windings only of that
transformer.

1. IEEE C57.12.90, paragraph 10.3 entitled "Lightning Impulse Test
Procedures, " and IEEE C57.98.

2. State test voltage levels.

3. Provide photographs of oscilloscope display waveforms or plots of
digitized waveforms with test report.

d. Lifting and moving devices: "Basically the same design" requirement
for the lifting and moving devices test means a test report confirming
that the lifting device being used is capable of handling the weight of
the specified transformer in accordance with IEEE C57.12.34.

e. Pressure: "Basically the same design" for the pressure test means a

pad-mounted transformer with a tank volume within 30 percent of the
tank volume of the transformer specified.
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f. Short circuit: "Basically the same design" for the short circuit test
means a pad-mounted transformer with the same kVA as the transformer
specified.
2.6.3 Routine and Other Tests

IEEE C57.12.00. Routine and other tests shall be performed in accordance
with IEEE C57.12.90 by the manufacturer on the actual transformer (s)
prepared for this project to ensure that the design performance is
maintained in production. Submit test reports, by serial number and
receive approval before delivery of equipment to the project site.
Required tests and testing sequence shall be as follows:
a. Phase relation
b. Ratio
c. No-load losses (NLL) and excitation current
d. Load losses (LL) and impedance voltage
e. Dielectric

1. Impulse

2. Applied voltage

3. Induced voltage

f. Leak

PART 3 EXECUTION

3

.1 INSTALLATION

Electrical installations shall conform to IEEE C2, NFPA 70, and to the
requirements specified herein. Provide new equipment and materials unless
indicated or specified otherwise.

.2 GROUNDING

NFPA 70 and IEEE C2, except that grounding systems shall have a resistance
to solid earth ground not exceeding 5 ohms.

2.1 Grounding Electrodes

Provide driven ground rods as specified in Section 33 71 02 UNDERGROUND
ELECTRICAL DISTRIBUTION. Connect ground conductors to the upper end of
ground rods by exothermic weld or compression connector. Provide
compression connectors at equipment end of ground conductors.

.2.2 Pad-Mounted Transformer Grounding

Provide separate copper grounding conductors and connect them to the ground
loop as indicated. When work in addition to that indicated or specified is
required to obtain the specified ground resistance, the provision of the
contract covering "Changes" shall apply.
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3.2.3 Connections
Make joints in grounding conductors and loops by exothermic weld or
compression connector. Exothermic welds and compression connectors shall
be installed as specified in Section 33 71 02 UNDERGROUND ELECTRICAL
DISTRIBUTION.

3.2.4 Grounding and Bonding Egquipment
UL 467, except as indicated or specified otherwise.

3.3 INSTALLATION OF EQUIPMENT AND ASSEMBLIES
Install and connect pad-mounted transformers furnished under this section
as indicated on project drawings, the approved shop drawings, and as
specified herein.

3.4 FOUNDATION FOR EQUIPMENT AND ASSEMBLIES

Provide as specified in Section 33 71 02 UNDERGROUND ELECTRICAL
DISTRIBUTION.

3.5 FIELD QUALITY CONTROL

3.5.1 Performance of Acceptance Checks and Tests
Perform in accordance with the manufacturer's recommendations and include
the following visual and mechanical inspections and electrical tests,
performed in accordance with NETA ATS.

3.5.1.1 Pad-Mounted Transformers

a. Visual and mechanical inspection

1. Compare equipment nameplate data with specifications and approved
shop drawings.

2. Inspect physical and mechanical condition. Check for damaged or
cracked insulators and leaks.

3. Inspect anchorage, alignment, and grounding.

4. Verify the presence of PCB content labeling.

5. Verify the bushings and transformer interiors are clean.

6. Inspect all bolted electrical connections for high resistance
using low-resistance ohmmeter, verifying tightness of accessible
bolted electrical connections by calibrated torque-wrench method,
or performing thermographic survey.

7. Verify correct liquid level in tanks and bushings.

8. Verify that positive pressure is maintained on gas-blanketed
transformers.

9. Perform specific inspections and mechanical tests as recommended
by manufacturer.
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10.

11.

Verify de-energized tap changer position is left as specified.

Verify the presence of transformer surge arresters.

Electrical tests

.2

Perform resistance measurements through all bolted connections
with low-resistance ohmmeter.

Verify proper secondary voltage phase-to-phase and
phase-to-neutral after energization and prior to loading.

Grounding System

Visual and mechanical inspection

1.

Inspect ground system for compliance with contract plans and
specifications.

Electrical tests

.3

Perform ground-impedance measurements utilizing the
fall-of-potential method. On systems consisting of interconnected
ground rods, perform tests after interconnections are complete.

On systems consisting of a single ground rod perform tests before
any wire is connected. Take measurements in normally dry weather,
not less than 48 hours after rainfall. Use a portable ground
testing megger in accordance with manufacturer's instructions to
test each ground or group of grounds. The instrument shall be
equipped with a meter reading directly in ohms or fractions
thereof to indicate the ground value of the ground rod or
grounding systems under test.

Submit the measured ground resistance of each ground rod and
grounding system, indicating the location of the rod and grounding
system. Include the test method and test setup (i.e., pin
location) used to determine ground resistance and soil conditions
at the time the measurements were made.

Surge Arresters, Medium- and High-Voltage

Visual and mechanical inspection

1.

Compare equipment nameplate data with specifications and approved
shop drawings.

Inspect physical and mechanical condition.

Inspect anchorage, alignment, grounding, and clearances.

Verify the arresters are clean.

Inspect all bolted electrical connections for high resistance
using low-resistance ohmmeter, verifying tightness of accessible
bolted electrical connections by calibrated torque-wrench method,
or performing thermographic survey.

Verify that the ground lead on each device is individually

attached to a ground bus or ground electrode.
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3.

b. Electrical tests

1. Perform resistance measurements through all bolted connections
with low-resistance ohmmeter, if applicable.

2. Perform an insulation-resistance test on each arrester, phase
terminal-to-ground.

3. Test grounding connection.
5.2 Follow-Up Verification
Upon completion of acceptance checks and tests, the Contractor shall show
by demonstration in service that circuits and devices are in good operating
condition and properly performing the intended function. As an exception

to requirements stated elsewhere in the contract, the Contracting Officer
shall be given 5 working days advance notice of the dates and times of

checking and testing.

-- End of Section --
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SECTION 26 13 01

PAD-MOUNTED DEAD-FRONT AIR INSULATED SWITCHGEAR
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.
INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)
IEEE 386 (2006; INT 1 2011) Standard for Separable
Insulated Connector Systems for Power

Distribution Systems Above 600V

IEEE C2 (2012; Errata 2012; INT 1-4 2012; INT 5-7
2013) National Electrical Safety Code

IEEE C37.74 (2003; Int 1 2004) Standard Requirements
for Subsurface, Vault, and Pad-Mounted
Load-Interrupter Switchgear and Fused
Load-Interrupter Switchgear for
Alternating Current Systems Up to 38 kV

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

IEEE C62.11 (2012) Standard for Metal-Oxide Surge
Arresters for Alternating Current Power
Circuits (>1kV)
INTERNATIONAL ELECTRICAL TESTING ASSOCIATION (NETA)
NETA ATS (2013) Standard for Acceptance Testing
Specifications for Electrical Power
Equipment and Systems
NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
NFPA 70 (2014; AMD 1 2013; Errata 1 2013; AMD 2
2013; Errata 2 2013; AMD 3 2014; Errata 3
2014) National Electrical Code

NFPA 70B (2013) Recommended Practice for Electrical
Equipment Maintenance

UNDERWRITERS LABORATORIES (UL)

UL 467 (2007) Grounding and Bonding Equipment

SECTION 26 13 01 Page 1



P621 PARKING GARAGE - US NAVAL ACADEMY 22 JANUARY 2015
ANNAPOLIS, MARYLAND AMENDMENT NO. 0003

1.2 DEFINITIONS
1.2.1 Switched Way

A switched way is considered a three-phase circuit entrance to the bus
through a switch.

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. When used, a designation following the "G" designation
identifies the office that will review the submittal for the Government.
The following shall be submitted in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:
SD-02 Shop Drawings
Switchgear Drawings; G
SD-03 Product Data
Fuse Time-Current Characteristic Curves
Air Insulated Pad-mounted Switchgear; G
Insulated High-Voltage Connectors

Surge Arresters

Include data and manufacturer's information on switches and each
component, device, and accessory provided with the equipment.

SD-06 Test Reports
Acceptance Checks and Tests

Submit reports, including acceptance criteria and limits for each
test in accordance with NETA ATS "Test Values".

SD-07 Certificates

Paint Coating System
SD-09 Manufacturer's Field Reports

Switchgear design and production tests; G
SD-10 Operation and Maintenance Data

Air Insulated Pad-Mounted Switchgear Operation and Maintenance,
Data Package 5; G

1.4 QUALITY ASSURANCE
1.4.1 Switchgear Drawings

Furnish drawings that include, but are not limited to, the following:
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a. Overall dimensions, weights, plan view, and front view
b. Ratings
c. Single-line diagram.

1.4.2 Paint Coating System

Submit IEEE C57.12.28 paint coating system performance requirement tests.
1.5 MAINTENANCE

1.5.1 Air Insulated Pad-mounted Switchgear Operation and Maintenance Data

Submit Operation and Maintenance Manuals in accordance with Section 01 78 23
OPERATION AND MAINTENANCE DATA.

PART 2 PRODUCTS

2.1 AIR INSULATED PAD-MOUNTED SWITCHGEAR
IEEE C37.74

2.1.1 Ratings and Test Requirements

Provide switchgear with a nominal voltage rating of 13.2 kV and the
following corresponding ratings:

Rated Maximum Voltage, kV 15.5

Rated Withstand Impulse Voltage, kV 95
BIL

Continuous and Load Interrupting 200
Current, A

Short-Circuit Current, kA rms Sym 25

Power Fuses, Amperes, Maximum 200,14
Interrupting, kA rms Sym

Provide switched ways rated for the required continuous and load
interrupting current.

2.1.2 Switchgear Construction
Provide switchgear with the following construction and configuration:

a. Switch contacts and cable entrance terminations contained in an
enclosed, steel compartment.

b. Configured with load interrupting and fused switched ways as indicated.
c. Accessible terminations suitable for cables entering from below.

d. Switch contact positions for switched ways visible through viewing
windows in the switchgear termination compartment.

e. Each switched way with two position switch; Open, Closed and provisions
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for grounding.
2.1.3 Load Interrupting Switched Ways
Provide the following for load interrupter switched ways:
a. Three-pole group operated switching.

b. Interrupter switches operated by means of an externally accessible
switch-operating hub.

c. Switch-operating hub located within a recessed stainless steel pocket
mounted on the side of the pad-mounted gear enclosure.

d. Padlockable stainless steel access cover and hood on the
switch-operating-hub pocket to protect the padlock shackle from
tampering.

e. Stops on the switch-operating hub to prevent overtravel.

f. Labels in the switch-operating-hub pocket to indicate switch position.

g. Folding switch-operating handle for each interrupter switch.

2.1.4 Fused Ways

Provide the following:

a. Fuse mountings enclosed in an inner steel compartment.

b. Each fuse mounting installed as an integral part of a fuse handling
mechanism that does not allow access to the fuse until the elbow for
that fuse has been disconnected and a mechanical interlock to the
fuse-access panel has been actuated.

c. The opening into the component compartment covered by the fuse-access
panel in both the open and closed posgsitions to prevent access to high

voltage.

d. Blown-fuse indicators for fused ways visible through viewing windows in
the termination compartment.

2.1.4.1 Fuses

Provide fuses in accordance with the following:

a. Fuse ratings as indicated.

b. Helically coiled fuses if rated 10 amperes or larger.

c. Solid-material power fuses capable of detecting and interrupting all
faults under all realistic conditions of circuitry, with line-to-line
or line-to-ground voltage across the fuse, and capable of handling the
full range of transient recovery voltage severity associated with these
faults.

d. All arcing accompanying operation of the fuse contained within the fuse,

and all arc products and gases evolved effectively contained within the
exhaust control device during fuse operation.
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2

e. Fusible elements nonaging and nondamagable with melting time-current
characteristics that are permanently accurate to within a maximum
tolerance of 10% in terms of current.

f. Equipped with a blown-fuse indicator that provides visible evidence of
fuse operation while installed in the fuse mounting.

.1.5 Dead-Front High-Voltage Bushings

IEEE 386. 15 kV, 95 kV BIL. Provide 200 ampere one-piece deadbreak
apparatus bushings for each switched way.

a. Parking stands: Provide a parking stand near each dead-front bushing.

.2 Insulated High-Voltage Connectors

IEEE 386. Provide corresponding connector for each switched way; provide
connectors with a grounding eye and test point.

a. 200 Ampere deadbreak connector ratings: Voltage: 15 kV, 95 kV BIL.
Short time rating: 25,000 rms symmetrical amperes. Include 200 ampere
bushing interface for surge arresters.

.3 Surge Arresters

IEEE C62.11, rated 15 kV, fully shielded, dead-front, metal-oxide-varistor,
elbow type with resistance-graded gap, suitable for plugging into inserts.
Provide arresters on switched ways as indicated.

.4 Grounding Provisions

Provide a ground-connection pad in each termination compartment.

.5 SOURCE QUALITY CONTROL

.5.1 Switchgear Design and Production Tests

Furnish reports which include results of design and production tests
performed according to IEEE C37.74. Perform production tests by the
manufacturer on each switchgear assembly to ensure that design performance
is maintained in production.

PART 3 EXECUTION

3

.1 INSTALLATION

Conform to IEEE C2, NFPA 70, and to the requirements specified herein.

.2 GROUNDING

NFPA 70 and IEEE C2, except provide grounding systems with a resistance to
solid earth ground not exceeding 25 ohms. When work, in addition to that
indicated or specified, is directed to obtain the specified ground
resistance, the provision of the contract covering "Changes" applies.

.2.1 Grounding Electrodes

Provide driven ground rods as specified in at each corner of switchgear pad.
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3.2.2 Switchgear Grounding
Connect bare copper conductor ground loop, not less than 24 inches below
grade, to the upper end of the ground rods by exothermic welds or
compression connectors. Provide bare copper conductors connecting the
switchgear grounding provisions to ground rods.
3.2.3 Connections
Make joints in grounding conductors and ground loop by exothermic weld or
compression connector. Install exothermic welds and compression connectors
as specified in Section Section 33 71 02 UNDERGROUND ELECTRICAL DISTRIBUTION.
3.2.4 Grounding and Bonding Egquipment
UL 467, except as indicated or specified otherwise.

3.3 FOUNDATION FOR EQUIPMENT AND ASSEMBLIES

Provide as specified in Section 33 71 02 UNDERGROUND ELECTRICAL
DISTRIBUTION.

3.4 FIELD QUALITY CONTROL
3.4.1 Performance of Acceptance Checks and Tests

Perform in accordance with the manufacturer's recommendations, NFPA 70B,
NETA ATS and referenced ANSI standards.

Include the following visual and mechanical inspections and electrical
tests, performed in accordance with NETA ATS.

3.4.1.1 Switchgear
a. Visual and Mechanical Inspection

(1) Compare equipment nameplate information with specifications and
approved shop drawings.

(2) Inspect physical and mechanical condition.

(3) Check for proper anchorage, alignment, required area clearances,
and grounding.

(4) Perform mechanical operator tests in accordance with
manufacturer's instructions.

(5) Inspect all indicating devices for proper operation.
b. Electrical Tests
(1) Perform contact-resistance tests.
(2) Perform insulation-resistance tests.
(3) Perform an over-potential test on each switched way pole with the

switched way in the open position in accordance with the
manufacturer's instructions.
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4.1.2 Grounding System

a. Visual and Mechanical Inspection

Inspect ground system for compliance with contract plans and

specifications.
b. Electrical Tests

Perform ground impedance measurements utilizing the

AMENDMENT NO.

0003

fall-of-potential method. On systems consisting of interconnected

ground rods, perform tests after interconnections are complete.

On systems consisting of a single ground rod perform tests before
any wire is connected. Take measurements in normally dry weather,

not less than 48 hours after rainfall. TUse a portable ground

testing megger in accordance with manufacturer's instructions to
test each ground or group of grounds. Use an instrument equipped

with a meter reading directly in ohms or fractions thereof to

indicate the ground value of the ground rod or grounding systems

under test.

Submit the measured ground resistance of each ground rod and

grounding system, indicating the location of the rod and grounding

system. Include the test method and test setup (i.e., pin

location) used to determine ground resistance and soil conditions

at the time the measurements were made.

4.2 Follow-Up Verification

Upon completion of acceptance checks and tests, show by demonstration in

service that devices are in good operating condition and properly

performing the intended function. Perform each item not less than three

times to demonstrate its function. As an exception to requirements stated
elsewhere in the contract, notify the Contracting Officer 5 working days in

advance of the dates and times for checks and tests.

.5 FIELD APPLIED PAINTING

Where field painting of enclosures is required to correct damage to the

manufacturer's factory applied coatings, provide manufacturer's recommended

coatings and apply in accordance with manufacturer's instructions.

-- End of Section --
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SECTION 26 20 00

INTERIOR DISTRIBUTION SYSTEM
02/14

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 in the text by the
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM B1 (2013) 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 (2013) Laminated Thermosetting Materials

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

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

IEEE 81 (2012) Guide for Measuring Earth
Resistivity, Ground Impedance, and Earth
Surface Potentials of a Ground System

IEEE C2 (2012; Errata 2012; INT 1-4 2012; INT 5-6
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)

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

NEMA FU 1 (2012) Low Voltage Cartridge Fuses

NEMA ICS 1 (2000; R 2008; E 2010) Standard for
Industrial Control and Systems: General
Requirements
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NEMA
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NEMA

NEMA

NFPA

NFPA

NFPA

ICs 2

ICS 4

ICS 6

KS 1

MG 1

MG 10

MG 11

RN 1

ST 20

TC 2

TC 3

WD 1

WD 6

Z535.4
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(2000; R 2005; Errata 2008) Standard for
Controllers, Contactors, and Overload
Relays Rated 600 V

(2010) Terminal Blocks
(1993; R 2011) Enclosures

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

(2011; Errata 2012) Motors and Generators

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

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

(2005; R 2013) Polyvinyl-Chloride (PVC)
Externally Coated Galvanized Rigid Steel
Conduit and Intermediate Metal Conduit

(1992; R 1997) Standard for Dry-Type
Transformers for General Applications

(2013) Standard for Electrical Polyvinyl
Chloride (PVC) Conduit

(2013) Standard for Polyvinyl Chloride
(PVC) Fittings for Use With Rigid PVC
Conduit and Tubing

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

(2012) Wiring Devices Dimensions
Specifications

(2011) American National Standard for
Product Safety Signs and Labels

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

70

70E

780

(2014; AMD 1 2013; Errata 2013; AMD 2
2013) National Electrical Code

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

(2014) Standard for the Installation of
Lightning Protection Systems
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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 1449 (2006; Reprint Sep 2013) Surge Protective
Devices
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 (2013) 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 4248-1 (2007; Reprint Oct 2013) UL Standard for
Safety Fuseholders - Part 1: General
Requirements
UL 4248-12 (2007; Reprint Dec 2012) UL Standard for
Safety Fuseholders - Part 12: Class R
UL 44 (2010) Thermoset-Insulated Wires and Cables
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UL

UL

UL

UL
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UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

467

486A-486B

486C

489

498

50

506

508

510

514A

514B

651

67

797

83

854

869A

943

984
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(2007) Grounding and Bonding Equipment
(2013) Wire Connectors
(2013) Splicing Wire Connectors

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

Enclosures

(2012; Reprint Aug 2013) Attachment Plugs

and Receptacles

(2007; Reprint Apr 2012) Enclosures for
Electrical Equipment, Non-environmental

Considerations

(2008; Reprint Oct 2013) Specialty
Transformers

(1999; Reprint Oct 2013) Industrial
Control Equipment

(2005; Reprint Jul 2013) Polyvinyl
Chloride, Polyethylene and Rubber
Insulating Tape

(2013) Metallic Outlet Boxes

(2012) Conduit, Tubing and Cable Fittings

(2007; reprint Nov 2010) Electrical Rigid

Metal Conduit-Steel

(2011; Reprint Mar 2012) Standard for

Schedule 40 and 80 Rigid PVC Conduit and

Fittings

(2009; Reprint Jan 2013) Standard for
Panelboards

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

(2008) Thermoplastic-Insulated Wires and

Cables

(2004; Reprint Sep 2011) Standard for
Service-Entrance Cables

(2006) Reference Standard for Service
Equipment

(2006; Reprint Jun 2012) Ground-Fault
Circuit-Interrupters

(1996; Reprint Sep 2005) Hermetic
Refrigerant Motor-Compressors
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1.2 DEFINITIONS

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

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. When used, a designation following the "G" designation
identifies the office that will review the submittal for the Government.
The following shall be submitted in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Panelboards; G
Transformers; G

SD-03 Product Data

Conduit; G

Receptacles; G

Circuit breakers; G

Switches; G

Conductors; G

Transformers; G

Enclosed circuit breakers; G
Motor controllers; G

Combination motor controllers; G
Manual motor starters; G
Telecommunications Grounding Busbar; G
Surge protective devices; G

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; G

Submit operation and maintenance data in accordance with Section
01 78 23, OPERATION AND MAINTENANCE DATA and as specified herein.
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1.

1.

4 QUALITY ASSURANCE
4.1 Fuses

Submit coordination data as specified in paragraph, FUSES of this section.

4.2 Regulatory Requirements

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

.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 and:

a. Have been in satisfactory commercial or industrial use for 2 years
prior to bid opening including applications of equipment and materials
under similar circumstances and of similar size.

b. Have been on sale on the commercial market through advertisements,
manufacturers' catalogs, or brochures during the 2-year period.

c. 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.

.4.3.1 Alternative Qualifications

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 manufacturers' factory or laboratory tests, is
furnished.

.4.3.2 Material and Equipment Manufacturing Date

Products manufactured more than 3 years prior to date of delivery to site
are not acceptable.

.5 MAINTENANCE

.6 WARRANTY

Provide equipment items supported by service organizations that 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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PART 2 PRODUCTS
2.1 MATERIALS AND EQUIPMENT
As a minimum, meet requirements of UL, where UL standards are established
for those items, and requirements of NFPA 70 for all materials, equipment,
and devices.
2.2 CONDUIT AND FITTINGS
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.
2.2.2 Rigid Nonmetallic Conduit
PVC Type EPC-40, and EPC-80 in accordance with NEMA TC 2,UL 651.
2.2.3 Electrical, Zinc-Coated Steel Metallic Tubing (EMT)
UL 797, ANSI C80.3.
2.2.4 Plastic-Coated Rigid Steel and IMC Conduit
NEMA RN 1, Type 40( 40 mils thick).
2.2.5 Flexible Metal Conduit
UL 1.
2.2.5.1 Liquid-Tight Flexible Metal Conduit, Steel
UL 360.
2.2.6 Fittings for Metal Conduit, EMT, and Flexible Metal Conduit

UL 514B. Ferrous fittings: cadmium- or zinc-coated in accordance with
UL 514B.

2.2.6.1 Fittings for Rigid Metal Conduit
Threaded-type. Split couplings unacceptable.

2.2.6.2 Fittings for EMT
Die Castcompression type.

2.2.7 Fittings for Rigid Nonmetallic Conduit
NEMA TC 3 for PVC, and UL 514B.

2.2.8 Liquid-Tight Flexible Nonmetallic Conduit

UL 1660.
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2.3 OPEN TELECOMMUNICATIONS CABLE SUPPORT
2.3.1 Open Top Cable Supports

Provide open top cable supports in accordance with UL 2043. Provide
galvanized steelopen top cable supports.

2.4 OUTLET BOXES AND COVERS
UL 514A, cadmium- or zinc-coated, if ferrous metal.
2.4.1 Outlet Boxes for Telecommunications System
Provide the following:
a. Standard type 4 inches square by 2 1/8 inches deep.

b. Depth of boxes: 1large enough to allow manufacturers' recommended
conductor bend radii.

2.5 CABINETS, JUNCTION BOXES, AND PULL BOXES

Volume greater than 100 cubic inches, UL 50, hot-dip, zinc-coated, if sheet
steel.

2.6 WIRES AND CABLES
Provide wires and cables in accordance applicable requirements of NFPA 70
and UL for type of insulation, jacket, and conductor specified or
indicated. Do not use wires and cables manufactured more than 12 months
prior to date of delivery to site.

2.6.1 Conductors

Provide the following:

a. Conductor sizes and capacities shown are based on copper, unless
indicated otherwise.

b. Conductors No. 8 AWG and larger diameter: stranded.
c. Conductors No. 10 AWG and smaller diameter: solid.

d. Conductors for remote control, alarm, and signal circuits, classes 1,
2, and 3: stranded unless specifically indicated otherwise.

e. All conductors: copper.
2.6.1.1 Minimum Conductor Sizes
Provide minimum conductor size in accordance with the following:
a. Branch circuits: No. 12 AWG.
b. Class 1 remote-control and signal circuits: No. 14 AWG.
c. Class 2 low-energy, remote-control and signal circuits: No. 16 AWG.

d. Class 3 low-energy, remote-control, alarm and signal circuits: No. 22
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AWG.
2.6.2 Color Coding

Provide color coding for service, feeder, branch, control, and signaling
circuit conductors.

.6.2.1 Ground and Neutral Conductors

Provide color coding of ground and neutral conductors as follows:

a. Grounding conductors: Green.

b. Neutral conductors: White.

c. Exception, where neutrals of more than one system are installed in same

raceway or box, other neutrals color coding: white with a different
colored (not green) stripe for each.

.6.2.2 Ungrounded Conductors

Provide color coding of ungrounded conductors in different voltage systems
as follows:

a. 208/120 volt, three-phase
(1) Phase A - black
(2) Phase B - red

(3) Phase C - blue

.6.3 Insulation

Unless specified or indicated otherwise or required by NFPA 70, provide
power and lighting wires rated for 600-volts, Type THWN/THHN conforming to
UL 83 or Type XHHW conforming to UL 44, except that grounding wire may be
type TW conforming to UL 83; remote-control and signal circuits: Type TW
or TF, conforming to UL 83. Where lighting fixtures require 90-degree
Centigrade (C) conductors, provide only conductors with 90-degree C
insulation or better.

.6.4 Bonding Conductors

ASTM B1l, 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.

.6.4.1 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.

.6.5 Service Entrance Cables

Service Entrance (SE) and Underground Service Entrance (USE) Cables, UL 854.
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.6.6 Metal-Clad Cable

UL 1569; NFPA 70, Type MC cable.

.7 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: insulated,
pressure-type in accordance with UL 486A-486B or UL 486C (twist-on splicing
connector). Provide solderless terminal lugs on stranded conductors.

.8 DEVICE PLATES

Provide the following:

a. UL listed, one-piece device plates for outlets to suit the devices
installed.

b. For metal outlet boxes, plates on unfinished walls: =zinc-coated sheet
steel or cast metal having round or beveled edges.

c. Plates on finished walls: satin finish stainless steel or
brushed-finish aluminum, minimum 0.03 inch thick.

d. Screws: machine-type with countersunk heads in color to match finish

of plate.

e. Sectional type device plates are not be permitted.

f. Plates installed in wet locations: gasketed and UL listed for "wet
locations."

.9 SWITCHES

.9.1 Toggle Switches

NEMA WD 1, UL 20, single pole, double pole, three-way, and four-way,
totally enclosed with bodies of thermoplastic or thermoset plastic and
mounting strap with grounding screw. Include the following:

a. Handles: white thermoplastic.

b. Wiring terminals: screw-type, side-wired or of the solderless pressure
type having suitable conductor-release arrangement.

c. Contacts: silver-cadmium and contact arm - one-piece copper alloy.

d. Switches: rated quiet-type ac only, 120/277 volts, with current rating
and number of poles indicated.

.9.2 Switch with Red Pilot Handle

NEMA WD 1. Provide the following:

a. Pilot lights that are integrally constructed as a part of the switch's
handle.

b. Pilot light color: red and illuminate whenever the switch is closed or
n on n .
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c. Pilot lighted switch: rated 20 amps and 120 volts or 277 volts as
indicated.
d. The circuit's neutral conductor to each switch with a pilot light.
2.9.3 Breakers Used as Switches

For 120- and 277-Volt fluorescent fixtures, mark breakers "SWD" in
accordance with UL 489.

2.9.4 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.
Utilize Class R fuseholders and fuses for fused switches, unless indicated
otherwise. Provide horsepower rated for switches serving as the
motor-disconnect means. Provide switches in NEMA 1, enclosureor as
indicated per NEMA ICS 6.

2.10 FUSES
NEMA FU 1. Provide complete set of fuses for each fusible switch.
Coordinate time-current characteristics curves of fuses serving motors or
connected in series with circuit breakers or other circuit protective
devices for proper operation. Submit coordination data for approval.
Provide fuses with a voltage rating not less than circuit voltage.

2.10.1 Fuseholders
Provide in accordance with UL 4248-1.

2.10.2 Cartridge Fuses, Current Limiting Type (Class R)

UL 198M, Class RK-1 time-delay type. Provide only Class R associated
fuseholders in accordance with UL 4248-12.

2.10.3 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.

2.10.4 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.

2.11 RECEPTACLES
Provide the following:
a. UL 498, hard use (also designated heavy-duty), grounding-type.
b. Ratings and configurations: as indicated.
c. Bodies: white as per NEMA WD 1.

d. Face and body: thermoplastic supported on a metal mounting strap.
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e. Dimensional requirements: per NEMA WD 6.

f. Screw-type, side-wired wiring terminals or of the solderless pressure
type having suitable conductor-release arrangement.

g. Grounding pole connected to mounting strap.

h. The receptacle: containing triple-wipe power contacts and double or
triple-wipe ground contacts.

2.11.1 Switched Duplex Receptacles

Provide separate terminals for each ungrounded pole. Top receptacle:
switched when installed.

2.11.2 Weatherproof Receptacles
Provide receptacles, UL listed for use in "wet locationsg". Include cast
metal box with gasketed, hinged, lockable and weatherproof while-in-use,
polycarbonate, UV resistant/stabilized cover plate.

2.11.3 Ground-Fault Circuit Interrupter Receptacles
UL 943, duplex type for mounting in standard outlet box. Provide device
capable of detecting current leak of 6 milliamperes or greater and tripping
per requirements of UL 943 for Class A ground-fault circuit interrupter
devices. Provide screw-type, side-wired wiring terminals or pre-wired
(pigtail) leads.

2.11.4 Special Purpose Receptacles
Provide in ratings indicated.

2.11.5 Tamper-Resistant Receptacles

Provide duplex receptacle with mechanical sliding shutters that prevent the
ingsertion of small objects into its contact slots.

2.12 PANELBOARDS
Provide panelboards in accordance with the following:

a. UL 67 and UL 50 having a short-circuit current rating as indicated,
10,000 amperes symmetrical minimum.

b. Panelboards for use as service disconnecting means: additionally
conform to UL 869A.

c. Panelboards: circuit breaker-equipped.
d. Designed 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.

e. "Specific breaker placement" is required in panelboards to match the
breaker placement indicated in the panelboard schedule on the drawings.

f. TUse of "Subfeed Breakers" is not acceptable unless specifically
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indicated otherwise.

g. Main breaker: ‘'"separately" mounted "above" or "below" branch
breakers.

h. Where "space only" is indicated, make provisions for future
installation of breakers.

i. Directories: indicate load served by each circuit in panelboard.

j. Directories: indicate source of service to panelboard (e.g., Panel PA
served from Panel MDP) .

k. Type directories and mount in holder behind transparent protective
covering.

1. Panelboards: listed and labeled for their intended use.

m. Panelboard nameplates: provided in accordance with paragraph FIELD
FABRICATED NAMEPLATES.

2.12.1 Enclosure
Provide panelboard enclosure in accordance with the following:
a. UL 50.

b. Cabinets mounted outdoors or flush-mounted: hot-dipped galvanized
after fabrication.

c. Cabinets: painted in accordance with paragraph PAINTING.

d. Outdoor cabinets: NEMA 3R raintight with conduit hubs welded to the

cabinet.

e. Front edges of cabinets: form-flanged or fitted with structural shapes
welded or riveted to the sheet steel, for supporting the panelboard
front.

f. All cabinets: fabricated such that no part of any surface on the

finished cabinet deviates from a true plane by more than 1/8 inch.

g. Holes: provided in the back of indoor surface-mounted cabinets, with
outside spacers and inside stiffeners, for mounting the cabinets with a
1/2 inch clear space between the back of the cabinet and the wall
surface.

h. Covers: Provide door-in-door hinged covers.

i. Each door: fitted with a combined catch and lock, except that doors
over 24 inches long provided with a three-point latch having a knob
with a T-handle, and a cylinder lock.

j. Keys: two provided with each lock, with all locks keyed alike.

k. Finished-head cap screws: provided for mounting the panelboard fronts
on the cabinets.
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2.12.2 Panelboard Buses

Support bus bars on bases independent of circuit breakers. Design main
buses and back pans 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.

2.12.3 Circuit Breakers

UL 489, thermal magnetic-type having a minimum short-circuit current rating
equal to the short-circuit current rating of the panelboard in which the
circuit breaker will be mounted. Breaker terminals: 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 are unacceptable.

2.12.3.1 Multipole Breakers

Provide common trip-type with single operating handle. Design breaker such
that overload in one pole automatically causes all poles to open. Maintain
phase sequence throughout each panel so that any three adjacent breaker
poles are connected to Phases A, B, and C, respectively.

2.12.3.2 Circuit Breaker With Ground-Fault Circuit Interrupter
UL 943 and NFPA 70. Provide with "push-to-test" button, visible indication
of tripped condition, and ability to detect and trip on current imbalance
of 6 milliamperes or greater per requirements of UL 943 for Class A
ground-fault circuit interrupter.

2.12.3.3 Circuit Breakers for HVAC Equipment

Provide circuit breakers for HVAC equipment having motors (group or
individual) marked for use with HACR type and UL listed as HACR type.

2.13 ENCLOSED CIRCUIT BREAKERS
UL 489. 1Individual 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. Provide solid neutral.

2.14 MOTOR SHORT-CIRCUIT PROTECTOR (MSCP)
Motor short-circuit protectors, also called motor circuit protectors
(MCPs): UL 508 and UL 489, and provided as shown. Provide MSCPs that
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. Rate MSCPs in
accordance with the requirements of NFPA 70.

2.15 MOTORS

Provide motors in accordance with the following:

a. Hermetic-type sealed motor compressors: Also comply with UL 984.
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b. Provide the size in terms of HP, or kVA, or full-load current, or a
combination of these characteristics, and other characteristics, of
each motor as indicated or specified.

c. Determine specific motor characteristics to ensure provision of
correctly sized starters and overload heaters.

d. Rate motors for operation on 208-volt, 3-phase circuits with a terminal
voltage rating of 200 volts, and those for operation on 480-volt,
3-phase circuits with a terminal voltage rating of 460 volts.

e. Use motors designed to operate at full capacity with voltage variation
of plus or minus 10 percent of motor voltage rating.

f. Unless otherwise indicated, use continuous duty type motors if rated 1
HP and above.

g. Where fuse protection is specifically recommended by the equipment
manufacturer, provide fused switches in lieu of non-fused switches
indicated.

2.15.1 High Efficiency Single-Phase Motors

Single-phase fractional-horsepower alternating-current motors: 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.

2.15.2 Premium Efficiency Polyphase Motors

Select polyphase motors 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
must 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.

2.15.3 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.

2.15.4 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 as specified herein. Power wiring and conduit:
conform to the requirements specified herein. Control wiring: provided
under, and conform to, the requirements of the section specifying the

SECTION 26 20 00 Page 15



P621 PARKING GARAGE - US NAVAL ACADEMY 22 JANUARY 2015
ANNAPOLIS, MARYLAND AMENDMENT NO. 0003

2

associated equipment.

.16 MOTOR CONTROLLERS

Provide motor controllers in accordance with the following:
a. UL 508, NEMA ICS 1, and NEMA ICS 2,.

b. Provide controllers with thermal overload protection in each phase, and
one spare normally open auxiliary contact, and one spare normally
closed auxiliary contact.

c. Provide controllers for motors rated 1-hp and above with electronic
phase-voltage monitors designed to protect motors from phase-loss,
undervoltage, and overvoltage.

d. Provide protection for motors from immediate restart by a time
adjustable restart relay.

e. When used with pressure, float, or similar automatic-type or
maintained-contact switch, provide a hand/off/automatic selector switch
with the controller.

f. Connections to selector switch: wired such that only normal automatic
regulatory control devices are bypassed when switch is in "hand"
position.

g. Safety control devices, such as low and high pressure cutouts, high
temperature cutouts, and motor overload protective devices: connected
in motor control circuit in "hand" and "automatic" positions.

h. Control circuit connections to hand/off/automatic selector switch or to
more than one automatic regulatory control device: made in accordance
with indicated or manufacturer's approved wiring diagram.

i. Provide selector switch with the means for locking in any position.

j. Provide a disconnecting means, capable of being locked in the open
position, for the motor that is located in sight from the motor
location and the driven machinery location. As an alternative, provide
a motor controller disconnect, capable of being locked in the open
position, to serve as the disconnecting means for the motor if it is in
sight from the motor location and the driven machinery location.

1. Overload protective devices: provide adequate protection to motor
windings; be thermal inverse-time-limit type; and include manual
reset-type pushbutton on outside of motor controller case.

m. Cover of combination motor controller and manual switch or circuit
breaker: 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.

n. Minimum short circuit withstand rating of combination motor
controller: 10,000 rms symmetrical amperes.

.16.1 Control Wiring

Provide control wiring in accordance with the following:
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2.16.

All control wire: stranded tinned copper switchboard wire with
600-volt flame-retardant insulation Type SIS meeting UL 44, or Type MTIW
meeting UL 1063, and passing the VW-1 flame tests included in those
standards.

Hinge wire: Class K stranding.

Current transformer secondary leads: not smaller than No. 10 AWG.

Control wire minimum size: No. 14 AWG.

Power wiring for 480-volt circuits and below: the same type as control
wiring with No. 12 AWG minimum size.

Provide wiring and terminal arrangement on the terminal blocks to
permit the individual conductors of each external cable to be

terminated on adjacent terminal points.

Control Circuit Terminal Blocks

Provide control circuit terminal blocks in accordance with the following:

a.

b.

NEMA ICS 4.

Control circuit terminal blocks for control wiring: molded or
fabricated type with barriers, rated not less than 600 volts.

Provide terminals with removable binding, fillister or washer head
screw type, or of the stud type with contact and locking nuts.

Terminals: not less than No. 10 in size with sufficient length and
space for connecting at least two indented terminals for 10 AWG
conductors to each terminal.

Terminal arrangement: subject to the approval of the Contracting
Officer with not less than four (4) spare terminals or 10 percent,
whichever is greater, provided on each block or group of blocks.

Modular, pull apart, terminal blocks are acceptable provided they are
of the channel or rail-mounted type.

Submit data showing that any 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.

2.16.2.1 Types of Terminal Blocks

a.

Short-Circuiting Type: Short-circuiting type terminal blocks:
furnished for all current transformer secondary leads with provision
for shorting together all leads from each current transformer without
first opening any circuit. Terminal blocks: comply with the
requirements of paragraph CONTROL CIRCUIT TERMINAL BLOCKS above.

Load Type: Load terminal blocks rated not less than 600 volts and of
adequate capacity: provided for the conductors for NEMA Size 3 and
smaller motor controllers and for other power circuits, except those
for feeder tap units. Provide terminals of either the stud type with
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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, provide screws with hexagonal heads. Conducting parts
between connected terminals must have adequate contact surface and
cross-section to operate without overheating. Provide eEach connected
terminal with the circuit designation or wire number placed on or near
the terminal in permanent contrasting color.

2.16.3 Control Circuits

Control circuits: maximum voltage of 120 volts derived from control
transformer in same enclosure. Transformers: conform to UL 506, as
applicable. Transformers, other than transformers in bridge circuits:
provide primaries wound for voltage available and secondaries wound for
correct control circuit voltage. Size transformers so that 80 percent of
rated capacity equals connected load. Provide disconnect switch on primary
side. Provide fuses in each ungrounded primary feeder. Provide one fused
secondary lead with the other lead grounded.

2.16.4 Enclosures for Motor Controllers
NEMA ICS 6.

2.16.5 Multiple-Speed Motor Controllers and Reversible Motor Controllers
Across-the-line-type, electrically and mechanically interlocked.
Multiple-speed controllers: include compelling relays and multiple-button,
station-type with pilot lights for each speed.

2.16.6 Pushbutton Stations
Provide with "start/stop" momentary contacts having one normally open and
one normally closed set of contacts, and red lights to indicate when motor
is running. Stations: heavy duty, oil-tight design.

2.16.7 Pilot and Indicating Lights
Provide LED cluster lamps.

2.17 MANUAL MOTOR STARTERS (MOTOR RATED SWITCHES)

Single,Double, and Three pole designed for surface mounting with overload
protection and pilot lights.

2.17.1 Pilot Lights

Provide yoke-mounted, seven element LED cluster light module. Color: in
accordance with NEMA ICS 2.2.18 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. Comply with requirements of Division

23, "Mechanical" for mechanical isolation of machines and other equipment.
2.19 TELECOMMUNICATIONS SYSTEM

Provide system of telecommunications wire-supporting structures (pathway),

including: outlet boxes, conduits with pull wires wireways, and other
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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.

2.20 GROUNDING AND BONDING EQUIPMENT
2.20.1 Ground Rods

UL 467. Ground rods: copper-clad steel, with minimum diameter of 3/4 inch
and minimum length 10 feet. Sectional ground rods are permitted.

2.20.2 Grounding Busbar

Provide corrosion-resistant grounding busbar suitable for indoor
installation in accordance with TIA-607. Busbars: plated for reduced
contact resistance. If not plated, clean the busbar prior to fastening the
conductors to the busbar and apply an anti-oxidant to the contact area to
control corrosion and reduce contact resistance. Provide a main grounding
busbar (MGB) in the main electrical room and a telecommunications main
grounding busbar (TMGB) in the telecommunications entrance facility. The
telecommunications main grounding busbar (TMGB): sized in accordance with
the immediate application requirements and with consideration of future
growth. Provide grounding busbars with the following:

a. Predrilled copper busbar provided with holes for use with standard
sized lugs.

b. Minimum dimensions of 0.25 in thick by 2 in wide with length as
indicated on the drawings.

c. Listed by a nationally recognized testing laboratory.

2.21 MANUFACTURER'S NAMEPLATE
Provide on each item of equipment 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.

2.22 FIELD FABRICATED NAMEPLATES
Provide field fabricated nameplates in accordance with the following:

a. ASTM D709.

b. Provide laminated plastic nameplates for each equipment enclosure,
relay, switch, and device; as specified or as indicated on the drawings.

c. Each nameplate inscription: identify the function and, when
applicable, the position.

d. Nameplates: melamine plastic, 0.125 inch thick, white with black
center core.

f. Surface: matte finish. Corners: square. Accurately align lettering
and engrave into the core.

g. Minimum size of nameplates: one by 2.5 inches.
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h. Lettering size and style: a minimum of 0.25 inch high normal block
style.

.23 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. Provide marking that is clearly visible to qualified
persons before examination, adjustment, servicing, or maintenance of the
equipment.

.24 SEALANT MATERIALS

Seal around electrical penetrations in accordance with Section 07 92 00,
JOINT SEALANTS.

.25 SURGE PROTECTIVE DEVICES

Provide parallel type surge protective devices (SPD) which comply with

UL 1449 at the service entrance panelboard. Provide surge protectors in a
NEMA 1 enclosure per NEMA ICS 6. Use Type 1 or Type 2 SPD and connect on
the load side of a dedicated circuit breaker.

Provide the following modes of protection:
FOR SINGLE PHASE AND THREE PHASE WYE CONNECTED SYSTEMS-
Phase to phase ( L-L )
Each phase to neutral ( L-N )
Neutral to ground ( N-G )
Phase to ground ( L-G )
SPDs at the service entrance: provide with a minimum surge current rating
of 80,000 amperes for L-L mode minimum and 40,000 amperes for other modes
(L-N, L-G, and N-G).
Maximum L-N, L-G, and N-G Voltage Protection Rating:
600V for 208Y/120V, three phase system
Maximum L-L Voltage Protection Rating:
1,200V for 208Y/120V, three phase system
The minimum MCOV (Maximum Continuous Operating Voltage) rating for L-N and

L-G modes of operation: 120% of nominal voltage for 240 volts and below;
115% of nominal voltage above 240 volts to 480 volts.

.26 FACTORY APPLIED FINISH

Provide factory-applied finish on electrical equipment in accordance with
the following:

a. NEMA 250 corrosion-resistance test and the additional requirements as
specified herein.
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b. Interior and exterior steel surfaces of equipment enclosures:
thoroughly cleaned followed by a rust-inhibitive phosphatizing or
equivalent treatment prior to painting.

c. Exterior surfaces: free from holes, seams, dents, weld marks, loose
scale or other imperfections.

d. Interior surfaces: receive not less than one coat of
corrosion-resisting paint in accordance with the manufacturer's
standard practice.

e. Exterior surfaces: primed, filled where necessary, and given not less
than two coats baked enamel with semigloss finish.

f. Equipment located indoors: ANSI Light Gray, and equipment located
outdoors: ANSI Light Gray.

g. Provide manufacturer's coatings for touch-up work and as specified in
paragraph FIELD APPLIED PAINTING.

.27 SOURCE QUALITY CONTROL

.27.1 Transformer Factory Tests

Submittal: include routine NEMA ST 20 transformer test results on each
transformer and also provide the results of NEMA "design" and "prototype"
tests that were made on transformers electrically and mechanically equal to
those specified.

PART 3 EXECUTION

3

.1 INSTALLATION

Electrical installations, including weatherproof and hazardous locations
and ducts, plenums and other air-handling spaces: conform to requirements
of NFPA 70 and IEEE C2 and to requirements specified herein.

1.1 Underground Service

Underground service conductors and associated conduit: continuous from
service entrance equipment to outdoor power system connection.

1.2 Service Entrance Identification

Service entrance disconnect devices, switches, and enclosures: labeled and
identified as such.

.1.2.1 Labels

Wherever work results in service entrance disconnect devices in more than
one enclosure, as permitted by NFPA 70, label each enclosure, new and
existing, as one of several enclosures containing service entrance
disconnect devices. Label, at minimum: indicate number of service
disconnect devices housed by enclosure and indicate total number of
enclosures that contain service disconnect devices. Provide laminated
plastic labels conforming to paragraph FIELD FABRICATED NAMEPLATES. Use
lettering of at least 0.25 inch in height, and engrave on black-on-white
matte finish. Service entrance disconnect devices in more than one
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enclosure: provided only as permitted by NFPA 70.

.1.3 Wiring Methods

Provide insulated conductors installed in rigid steel conduit, rigid
nonmetallic conduit, or EMT, except where specifically indicated or
specified otherwise or required by NFPA 70 to be installed otherwise.
Grounding conductor: separate from electrical system neutral conductor.
Provide insulated green equipment grounding conductor for circuit (s)
installed in conduit and raceways. Minimum conduit size: 1/2 inch in
diameter for low voltage lighting and power circuits. Seal around conduit
which penetrates walls, partitions, or floors in accordance with Section
07 92 00, JOINT SEALANTS.

.1.3.1 Pull Wire

Install pull wires in empty conduits. Pull wire: plastic having minimum
200-pound force tensile strength. Leave minimum 36 inches of slack at each
end of pull wire.

.1.3.2 Metal Clad Cable

Install in accordance with NFPA 70, Type MC cable.

1.4 Conduit Installation

Unless indicated otherwise, conceal conduit under floor slabs and within
finished walls, ceilings, and floors. Keep conduit minimum 6 inches 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 and where conduit will be visible
after completion of project. Run conduits under floor slab as if exposed.

.1.4.1 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) .

.1.4.2 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.
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g. Do not use when the enclosed conductors must be shielded from the
effects of High-altitude Electromagnetic Pulse (HEMP) .

3.1.4.3 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.
(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) .
3.1.4.4 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) .

3.1.4.5 Underground Conduit

Plastic-coated rigid steel; PVC, Type EPC-40 or Type EPC-80. Plastic
coating: extend minimum 6 inches above floor.

3.1.4.6 Conduit for Circuits Rated Greater Than 600 Volts
Rigid metal conduit.
3.1.4.7 Conduit Installed Under Floor Slabs

Conduit run under floor slab: located a minimum of 12 inches below the
vapor barrier. Seal around conduits at penetrations thru vapor barrier.

3.1.4.8 Conduit Through Floor Slabs

Where conduits rise through floor slabs, do not allow curved portion of
bends to be visgible above finished slab.

3.1.4.9 Conduit Installed in Concrete Floor Slabs

Rigid steel or PVC, Type EPC-40. Locate so as not to adversely affect
structural strength of slabs. Install conduit within middle one-third of
concrete slab. Do not stack conduits. Space conduits horizontally not
closer than three diameters, except at cabinet locations. Curved portions
of bends must not be visible above finish slab. Increase slab thickness as
necessary to provide minimum one inch cover over conduit. Where embedded
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conduits cross building and/or expansion joints, provide suitable
watertight expansion/deflection fittings and bonding jumpers.
Expansion/deflection fittings must allow horizontal and vertical movement
of raceway. Conduit larger than one inch trade size: installed parallel
with or at right angles to main reinforcement; when at right angles to
reinforcement, install conduit close to one of supports of slab. Where
nonmetallic conduit is used, convert raceway to plastic coated rigid steel
or plastic coated steel IMC before rising above floor, unless specifically
indicated.

3.1.4.10 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 6 inches
above floor. Where no equipment connections are made, install
screwdriver-operated threaded flush plugs in conduit end.

3.1.4.11 Conduit Support

Support conduit by pipe straps, wall brackets, threaded rod conduit
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. Do not
exceed one-fourth proof test load for load applied to fasteners. Provide
vibration resistant and shock-resistant fasteners attached to concrete
ceiling. Do not cut main reinforcing bars for any holes cut to depth of
more than 1 1/2 inches in reinforced concrete beams or to depth of more than
3/4 inch in concrete joints. Fill unused holes. 1In 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: supported independently of both
(a) tie wires supporting ceiling grid system, and (b) ceiling grid system
into which ceiling panels are placed. Do not share supporting means
between electrical raceways and mechanical piping or ducts. Coordinate
installationwith 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. 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 2 1/2 inches
ingide 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.

3.1.4.12 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.
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3.1.4.13 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. Provide locknuts with sharp edges for
digging into wall of metal enclosures. Install bushings on ends of
conduits, and provide insulating type where required by NFPA 70.

3.1.4.14 Flexible Connections

Provide flexible steel conduit between 3 and 6 feet 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: 1/2 inch
diameter. Provide liquidtight flexible metal conduit in wet and damp
locations for equipment subject to vibration, noise transmission, movement
or motors. Provide separate ground conductor across flexible connections.

3.1.4.15 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: installed and cabling length requirements
in accordance with TIA-568-C.1. 1Install horizontal cabling in conduit.
Size conduits in accordance with TIA-569.

3.1.5 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: 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 7 feet above floors and walkways, and when
specifically indicated. Boxes in other locations: sheet steel. Provide
each box with volume required by NFPA 70 for number of conductors enclosed
in box. Boxes for mounting lighting fixtures: minimum 4 inches 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: 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; provide readily
removable fixturesfor 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 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 24 inches from box. When penetrating
reinforced concrete members, avoid cutting reinforcing steel.
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3.1.5.1 Boxes

Boxes for use with raceway systems: minimum 1 1/2 inches deep, except
where shallower boxes required by structural conditions are approved.

Boxes for other than lighting fixture outlets: minimum 4 inches square,
except that 4 by 2 inch boxes may be used where only one raceway enters
outlet. Telecommunications outlets: a minimum of 4 inches square by 2 1/8
inches deep. Mount outlet boxes flush in finished walls.

3.1.5.2 Pull Boxes

Construct of at least minimum size required by NFPA 70 of code-gauge
aluminum or galvanized sheet steel, 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.

3.1.5.3 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.

3.1.6 Mounting Heights

Mount panelboards, enclosed circuit breakers, motor controller and
disconnecting switches so height of operating handle at its highest
position is maximum 78 inches above floor. Mount lighting switches and
emergency phone 48 inches above finished floor. Mount receptacles and
telecommunications outlets 18 inches above finished floor, unless otherwise
indicated. Wall-mounted telecommunications outlets: mounted at height 60
inches above finished floor. Mount other devices as indicated. Measure
mounting heights of wiring devices and outlets to center of device or
outlet.

3.1.7 Conductor Identification

Provide conductor identification within each enclosure where tap, splice,
or termination is made. For conductors No. 6 AWG and smaller diameter,
provide color coding by factory-applied, color-impregnated insulation. For
conductors No. 4 AWG and larger diameter, provide color coding by
plastic-coated, self-sticking markers; colored nylon cable ties and plates;
or heat shrink-type sleeves. Provide telecommunications system conductor
identification as specified in Section 27 10 00 BUILDING TELECOMMUNICATIONS
CABLING SYSTEMS.

3.1.7.1 Marking Strips
Provide marking strips in accordance with the following:

a. Provide white or other light-colored plastic marking strips, fastened
by screws to each terminal block, for wire designations.

b. Use permanent ink for the wire numbers

c. Provide reversible marking strips to permit marking both sides, or
provide two marking strips with each block.
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d. Size marking strips to accommodate the two sets of wire numbers.

e. Assign a device designation in accordance with NEMA ICS 1 to each
device to which a connection is made. Mark each device terminal to
which a connection is made with a distinct terminal marking
corresponding to the wire designation used on the Contractor's
schematic and connection diagrams.

f. 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, provide additional wire
and cable designations for identification of remote (external) circuits
for the Government's wire designations.

g. 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.

3.1.8 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.

3.1.9 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 1/16 inch. Use of
sectional-type device plates are not permitted. Provide gasket for plates
installed in wet locations.

3.1.10 Electrical Penetrations

Seal openings around electrical penetrations through walls, partitions,
floors, or ceilings in accordance with Section 07 92 00 JOINT SEALANTS.

3.1.11 Grounding and Bonding

Provide in accordance with NFPA 70 and NFPA 780. Ground exposed,
non-current-carrying metallic parts of electrical equipment, metallic
raceway systems, grounding conductor in metallic and nonmetallic raceways,
telecommunications system grounds, 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 includes lightning protection, electrical service,
telecommunications system grounds, as well as underground metallic piping
systems. Make interconnection to the gas line on the customer's side of
the meter. Use main size lightning conductors for interconnecting these
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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.

3.1.11.1 Ground Rods

Provide cone pointed ground rods. Measure the resistance to ground using
the fall-of-potential method described in IEEE 81. Do not exceed 25 ohms
under normally dry conditions for the maximum resistance of a driven
ground. If this resistance cannot be obtained with a single rod, provide
two additional rods, spaced on center, not less than twice the distance of
the length of the rod,. TIf the resultant resistance exceeds 25 ohms
measured not less than 48 hours after rainfall, notify the Contracting
Officer who will decide on the number of ground rods to add.

3.1.11.2 Grounding Connections

Make grounding connections which are buried or otherwise normally
inaccessible, 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. Provide tools and dies
as recommended by the manufacturer. Use an embossing die code or other
standard method to provide visible indication that a connector has been
adequately compressed on the ground wire.

3.1.11.3 Ground Bus

Provide a copper ground bus in the electrical equipment rooms as indicated.
Noncurrent-carrying metal parts of transformer neutrals and other electrical
equipment: effectively grounded by bonding to the ground bus. Bond the
ground bus to both the entrance ground, and to a ground rod or rods as
specified above having the upper ends terminating approximately 4 inches
above the floor. Make connections and splices of the brazed, welded,
bolted, or pressure-connector type, except use pressure connectors or
bolted connections for connections to removable equipment.

3.1.11.4 Resistance
Maximum resistance-to-ground of grounding system: do not exceed 5 ohms
under dry conditions. Where resistance obtained exceeds 5 ohms, contact
Contracting Officer for further instructions.
3.1.11.5 Telecommunications System
Provide telecommunications grounding in accordance with the following:
a. Telecommunications Grounding Busbars: Provide a telecommunications
main grounding busbar (TMGB) in the telecommunications entrance
facility. 1Install the TMGB as close to the electrical service entrance

grounding connection as practicable. Install telecommunications
grounding busbars to maintain clearances as required by NFPA 70 and
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insulated from its support. A minimum of 2 inches separation from the
wall is recommended to allow access to the rear of the busbar and
adjust the mounting height to accommodate overhead or underfloor cable
routing.

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 exceeds3 feet in length, bond the conductors to each end of the
conduit using a grounding bushing or a No. 6 AWG conductor, minimum.

c. Telecommunications Grounding Connections: Telecommunications grounding
connections to the TMGB: utilize listed compression two-hole lugs,
exothermic welding, suitable and equivalent one hole non-twisting lugs,
or other irreversible compression type connections. Bond all metallic
pathways, cabinets, and racks for telecommunications cabling and
interconnecting hardware located within the same room or space as the
TMGB to the TMGB. 1In a metal frame (structural steel) building, where
the steel framework is readily accessible within the room; bond each
TMGB 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, bond the metal frame 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 must be listed for the
intended purpose.

3.1.12 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 and are provided under the section specifying
the associated equipment.

3.1.13 Elevator
Provide circuit to line terminals of elevator controller, and disconnect
switch on line side of controller, outlet for control power, outlet
receptacle and work light at midheight of elevator shaft, and work light
and outlet receptacle in elevator pit.

3.1.14 Government-Furnished Equipment
Contractor shall make connections to Government-furnished equipment to make
equipment operate as intended, including providing miscellaneous items such
as plugs, receptacles, wire, cable, conduit, flexible conduit, and outlet
boxes or fittings.

3.1.15 Repair of Existing Work
Perform repair of existing work, demolition, and modification of existing

electrical distribution systems as follows:
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3.1.15.1 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.

3.1.15.2 Existing Concealed Wiring to be Removed

Disconnect existing concealed wiring to be removed from its source. Remove
conductors; cut conduit flush with floor, underside of floor, and through
walls; and seal openings.

3.1.15.3 Removal of Existing Electrical Distribution System

Removal of existing electrical distribution system equipment includes
equipment's associated wiring, including conductors, cables, exposed
conduit, surface metal raceways, boxes, and fittings, back to equipment's
power source as indicated.

3.1.15.4 Continuation of Service

Maintain continuity of existing circuits of equipment to remain. Maintain
existing circuits of equipment energized. Restore circuits wiring and
power which are to remain but were disturbed during demolition back to
original condition.

3.1.16 Surge Protective Devices
Connect the surge protective devices in parallel to the power source,
keeping the conductors as short and straight as practically possible.
Maximum allowed lead length is 3 feet.

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
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results. Give Contracting Officer 15 working days notice prior to each test.
3.5.1 Devices Subject to Manual Operation

Operate each device subject to manual operation at least five times,
demonstrating satisfactory operation each time.

3.5.2 600-Volt Wiring Test

Test wiring rated 600 volt and less to verify that no short circuits or
accidental grounds exist. Perform insulation resistance tests on wiring
No. 6 AWG and larger diameter using instrument which applies voltage of
approximately 500 volts to provide direct reading of resistance. Minimum
resistance: 250,000 ohms.

3.5.3 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.

3.5.4 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.

3.5.5 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 27 14.00 20

ELECTRICITY METERING
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.

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C2 (2012; Errata 2012; INT 1-4 2012; INT 5-6
2013) National Electrical Safety Code

IEEE C37.90.1 (2012) Standard for Surge Withstand
Capability (SWC) Tests for Relays and
Relay Systems Associated with Electric
Power Apparatus

IEEE C57.13 (2008; INT 2009) Standard Requirements for
Instrument Transformers

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

INTERNATIONAL ELECTRICAL TESTING ASSOCIATION (NETA)

NETA ATS (2013) Standard for Acceptance Testing
Specifications for Electrical Power
Equipment and Systems

INTERNATIONAL ELECTROTECHNICAL COMMISSION (IEC)
IEC 60687 (1992) Alternating Current Static
Watt-Hour Meters for Active Energy
(Classes 0,2 S and 0,5 S)
IEC 62053-22 (2003; ED 1.0) Electricity Metering
Equipment (a.c.) - Particular Requirements
- Part 22: Static Meters for Active Energy
(Classes 0,2 S and 0,5 S)
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

ANSI Cl2.1 (2008) Electric Meters Code for
Electricity Metering

ANSI Cl1l2.18 (2006) Protocol Specification for ANSI
Type 2 Optical Port

ANSI C12.20 (2010) Electricity Meters - 0.2 and 0.5
Accuracy Classes

ANSI C12.7 (2005) Requirements for Watthour Meter
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Sockets
NEMA C12.19 (2008) Utility Industry End Device Data
Tables

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2014; AMD 1 2013; Errata 2013; AMD 2
2013) National Electrical Code

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 Stds Dictionary.

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. When used, a designation following the "G" designation
identifies the office that will review the submittal for the Government.
The following shall be submitted in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:

Technical data packages consisting of technical data and computer software
(meaning technical data which relates to computer software) which are
specifically identified in this project and which may be defined/required
in other specifications shall be delivered strictly in accordance with the
CONTRACT CLAUSES and in accordance with the Contract Data Requirements
List, DD Form 1423. Data delivered shall be identified by reference to the
particular specification paragraph against which it is furnished. All
submittals not specified as technical data packages are considered 'shop
drawings' under the Federal Acquisition Regulation Supplement (FARS) and
shall contain no proprietary information and be delivered with unrestricted
rights.Submit the following in accordance with Section 01 33 00 SUBMITTAL
PROCEDURES :

SD-02 Shop Drawings
Installation Drawings; G

SD-03 Product Data
Electricity meters; G
The most recent meter product data shall be submitted as a
Technical Data Package and shall be licensed to the project site.
Any software shall be submitted on CD-ROM and one hard copy of the
software user manual shall be submitted for each piece of software
provided.
Current transformer; G
Potential transformer; G
External communications devices; G
Configuration Software; G
The most recent version of the configuration software for each

type (manufacturer and model) shall be submitted as a Technical
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Data Package and shall be licensed to the project site. Software
shall be submitted on CD-ROM and one hard copy of the software
user manual shall be submitted for each piece of software provided.

SD-06 Test Reports

Acceptance checks and tests

System functional verification

Building meter installation sheet, per building

Completed meter installation schedule

Completed meter data schedule

Meter configuration template; G Contractor shall fill in the meter
configuration template and submit to the Activity for concurrence.
Meter configuration report

The meter configuration report shall be submitted as a Technical
Data Package.

SD-10 Operation and Maintenance Data
Electricity Meters and Accessories, Data Package 5; G

Submit operation and maintenance data in accordance with Section 01 78 23
OPERATION AND MAINTENANCE DATA and as specified herein.

SD-11 Closeout Submittals
System functional verification
1.4 QUALITY ASSURANCE
1.4.1 Installation Drawings

Drawings shall be provided in hard-copy and electronic format, and shall
include but not be limited to the following:

a. Wiring diagrams with terminals identified of kilowatt advanced meter,
current transformers, potential transformers, protocol modules,
communications interfaces, Ethernet connections, telephone lines. For
each typical meter installation, provide a diagram.

1.4.2 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 1 year prior to bid opening. The 1l-year
period shall include applications of equipment and materials under similar
circumstances and of similar size. The product, or an earlier release of
the product, shall have been on sale on the commercial market through
advertisements, manufacturers catalogs, or brochures during the prior
1-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 Material and Equipment Manufacturing Data

Products manufactured more than 1 year prior to date of delivery to site
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shall not be used, unless specified otherwise.
1.5 MAINTENANCE
1.5.1 Additions to Operation and Maintenance Data

In addition to requirements of Data Package 5, include the following on the
actual electricity meters and accessories provided:

a. A condensed description of how the system operates
b. Block diagram indicating major assemblies
c. Troubleshooting information
d. Preventive maintenance
e. Prices for spare parts and supply list
1.6 WARRANTY
The equipment items and software shall be supported by service
organizations which are reasonably convenient to the equipment installation

in order to render satisfactory service to the equipment and software on a
regular and emergency basis during the warranty period of the contract.

1.7 SYSTEM DESCRIPTION
1.7.1 System Requirements

Electricity metering, consisting of meters and associated equipment, will
be used to record the electricity consumption and other values as described
in the requirements that follow and as shown on the drawings. Communication
system requirements are contained in a separate specification section as
identified in paragraph entitled "Communications Interfaces".

1.7.2 Selection Criteria

Metering components and software are part of a system that includes the
physical meter, data recorder function and communications method. Every
building site identified shall include sufficient metering components to
measure the electrical parameters identified and to store and communicate
the values as required.

Contractor shall verify that the metering system installed on any building
site is compatible with the facility-wide or base-wide communication and
meter reading protocol system.

PART 2 PRODUCTS

2.1 ELECTRICITY METERS AND ACCESSORIES
Provide meter(s) and connect the meter(s) to the existing AMI DAS. The
contractor shall use the existing government laptop computers to configure
the meter using existing software loaded on the computer. The contractor

will not be allowed to modify any software or add any additional software
to the computer. Alternatively, the government will configure the
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meter (s), which must be compatible with the existing system, using existing
software. Contract shall insure that the meter(s) will transmit the
specified data to the DAS. The current meters being used by the US Naval
Academy are: Nexus 1272 Meters.

2.1

a.

.1

Physical and Common Requirements

Provide metering system components in accordance with the on the
drawings.

Meter shall have NEMA 3R enclosure for surface mounting with bottom or
rear penetrations.

Surge withstand capability shall conform to IEEE C37.90.1.

Use #12 SIS (XHHW, or equivalent) wiring with ring lugs for all meter
connections. Color code and mark the conductors as follows:

Red - Phase A CT - C1

Orange - Phase B CT - C2

Brown - Phase C CT - C3

Gray with white stripe - neutral current return - CO
Black - Phase A voltage - V1

Yellow - Phase B voltage - V2

Blue - Phase C voltage - V3

White - Neutral voltage

W JO0 Ul WN B

Potential Transformer Requirements

Meter shall be capable of connection to the service voltage phases and
magnitude being monitored. If the meter is not rated for the service
voltage, provide suitable potential transformers to send an acceptable
voltage to the meter.

Voltage input shall be optically isolated to 2500 volts DC from signal
and communications outputs. Components shall meet or exceed
IEEE C37.90.1.

Provide one fuse per phase, Class RK type, to protect the voltage
input to the meter. Size fuses as recommended by the meter
manufacturer. Fusing shall either be inside the secondary compartment
of the transformer or inside the same enclosure as the CT shorting
device.

Potential transformers will be used to convert 208 volt inputs to the
meter's required input voltage. Potential transformers shall be rated
indoor or outdoor, as required for the specific application. Voltage
rating shall provide the necessary voltage, wye-connected, 3 phase, 4
wire, 60 Hz, insulation class, 600 volts. Potential transformers BIL
shall be 10 kV and shall have an accuracy class of 0.3 at burdens w, x,
and y. Thermal rating shall be 500 VA.

Current Transformer Requirements

Current transformer shall be installed with a rating as required to
meet the installation..

Current transformers shall have an Accuracy Class of 0.3 (with a
maximum error of plus/minus 0.3 percent at 5.0 amperes) when operating
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within the specified rating factor.

c. Current transformers shall be solid-core, bracket-mounted for new
installations using ring-tongue lugs for electrical connections.
Current transformers shall be accessible and the associated wiring
shall be installed in an organized and neat workmanship arrangement.

d. Current transformers shall have:

(1) Insulation Class: All 600 volt and below current transformers
shall be rated 10 KV BIL.

(2) Frequency: Nominal 60 Hz.
(3) Burden: Burden class shall be selected for the load.
(4) Phase Angle Range: 0 to 60 degrees.

e. Meter shall accept current input from standard instrument transformers
(5A secondary current transformers).

f. Current inputs shall have a continuous rating in accordance with
IEEE C57.13.

g. Provide one single-ratio current transformer for each phase per power
transformer with characteristics listed in the following table.

Single-Ratio Current Transformer Characteristics

kva Sec. Volt CT Ratio RF Meter Acc. Class

112.5 208Y/120 400/5 1.33 0.3 thru B0.05

2.1.4 Meter Requirements

Notwithstanding any other provision of this contract, meters shall be NEXUS
1272; no other product will be acceptable.

Electricity meters shall include the following features:
a. Meter shall comply with ANSI C12.1, NEMA C12.19, and ANSI C12.20.
b. Meter sockets shall comply with ANSI Cl12.7.

c. Meter shall comply with IEC 62053-22, certified by a qualified third
party test laboratory.

d. Meter shall comply with IEC 60687 certified by a qualified 3rd party
test laboratory.

e. Provide socket-mounted meters.
f. Meter shall be a Class 20, transformer rated design.

g. Meter shall be rated for use at temperature from minus 40 degrees
Centigrade to plus 70 degrees Centigrade.

h. The meters shall have an electronic demand recording register and shall
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be secondary reading as indicated. The register shall be used to

indicate maximum kilowatt demand as well as cumulative or continuously
cumulative demand. Demand shall be measured on a block-interval basis
and shall be capable of a 5 to 60 minute interval and initially set to

a 15-minute interval. It shall have provisions to be programmed to
calculate demand on a rolling interval basis. Meter readings shall be
true RMS.

i. The meter electronic register shall be of modular design with
non-volatile data storage. Downloading meter stored data shall be
capable via an optical port. Recording capability of data storage with
a minimum capability of 89 days of 15 minute, 2 channel interval data.
The meter shall be capable of providing at least 2 KYZ pulse outputs
(dry contacts). Default initial configuration (unless identified
otherwise by base personnel) shall be:

First channel - kWh
Second channel - kVARh
KYZ output #1 - kWh
KYZ output #2 - kVARh

—~ o~ o~ —

1
2
3
4

—_ — — —

j. Enable switches for Time of Use (TOU), pulse and load profile
measurement module at the factory.

k. Meter shall have an optical port on front of meter capable of speeds
from 9600 to a minimum of 19.2k baud, and shall be initially set at
9600 baud. Optical device shall be compatible with ANSI C12.18.

1. Meters shall be 120-480 volts auto ranging.

m. Provide blank tag fixed to the meter faceplate for the addition of the
meter multiplier, which will be the product of the current transformer
ratio and will be filled in by base personnel on the job site. The
meter's nameplate shall include:

Meter ID number.
Rated voltage.
Current class.
Metering form.

Test amperes.
Frequency.

Catalog number.
Manufacturing date.

~ e~~~ o~~~ —~

W JO0O Ul b WN K

n. Meter covers shall be polycarbonate resins with an optical port and
reset. Backup battery shall be easily accessible for change-out after
removing the meter cover.

o. The normal billing data scroll shall be fully programmable. Data
scroll display shall include the following.

Number of demand resets.
End-of-interval indication.

Maximum demand.

New maximum demand indication.
Cumulative or continuously cumulative.
Time remaining in interval.

Kilowatt hours.

<N o Ul b WN
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pP.

The register shall incorporate a built-in test mode that allows it to
be tested without the loss of any data or parameters. The following
quantities shall be available for display in the test mode:

(1) Present interval's accumulating demand.
(2) Maximum demand.
(3) Number of impulses being received by the register.

Pulse module simple I/0 board with programmable ratio selection.

Meters shall be programmed after installation via an optical port.
Optical display shall show TOU data, peak kWh, semi-peak kWh, off peak
kWh, and phase angles.

Self-monitoring to provide for:

Unprogrammed register.

RAM checksum error.

ROM checksum error.

Hardware failure.

Memory failure.

EPROM error.

Battery status (fault, condition, or time in service).

N OoUuUl b WN

Liquid crystal alphanumeric displays, 9 digits, blinking squares
confirm register operation. 6 Large digits for data and smaller digits
for display identifier.

Display operations, programmable sequence with display identifiers.
Display identifiers shall be selectable for each item. Continually
sequence with time selectable for each item.

The meters shall support three modes of registers: Normal Mode,
Alternate Mode, and Test Mode. The meter also shall support a
"Toolbox" or "Service Information" (accessible in the field) through an
optocom port to a separate computer using the supplied software to
allow access to instantaneous service information such as voltage,
current, power factor, load demand, and the phase angle for individual
phases.

Meter shall have a standard 4 -year warranty.
Disconnect Method

Provide a 10-pole safety disconnect complete with isolation devices for
the voltage and current transformer inputs, including a shorting means
for the current transformers.

Disconnecting wiring blocks shall be provided between the current
transformer and the meter. A shorting mechanism shall be built into
the wiring block to allow the current transformer wiring to be changed
without removing power to the transformer. The wiring blocks shall be
located where they are accessible without the necessity of
disconnecting power to the transformer.

Voltage monitoring circuits shall be equipped with disconnect switches
to isolate the meter base or socket from the voltage source. Provide
fuse protection in accordance with paragraph entitled "Voltage
Requirements"

SECTION 26 27 14.00 20 Page 8



P621 PARKING GARAGE - US NAVAL ACADEMY 22 JANUARY 2015
ANNAPOLIS, MARYLAND AMENDMENT NO. 0003

2.1.6 Installation Methods

a. Transformer Mounted. Meter base shall be located outside on the
secondary side of the pad-mounted transformer.

2.2 COMMUNICATIONS INTERFACES
Meter shall have two-way communication with the existing data acquisition
system (DAS). Provide a communications interface utilizing existing AMI

network.

Provide interfacing software if a meter is used that is different than the
existing meters at the Activity to ensure compatibility within the metering
system.

Connect to the AMI network.

PART 3 EXECUTION

3.1 INSTALLATION
Electrical installations shall conform to IEEE C2, NFPA 70 (National
Electrical Code), and to the requirements specified herein. Provide new
equipment and materials unless indicated or specified otherwise.

3.1.1 Scheduling of Work and Outages
The Contract Clauses shall govern regarding permission for power outages,
scheduling of work, coordination with Government personnel, and special
working conditions.

3.1.2 Configuration Software
The standard meter shall include the latest available version of firmware
and software. Meter shall either be programmed at the factory or shall be
programmed in the field. Meters shall have a password that shall be
provided to the contracting officer upon project completion. When field
programming is performed, turn field programming device over to the
Contracting Officer at completion of project. When interfacing software is
used for a meter that is different than the existing meters in use at the
Activity, turn the software over to the Contracting Officer at completion
of the project.

3.2 FIELD QUALITY CONTROL
Perform the following acceptance checks and tests.

3.2.1 Performance of Acceptance Checks and Tests
Perform in accordance with the manufacturer's recommendations and include
the following visual and mechanical inspections and electrical tests,
performed in accordance with NETA ATS.
a. Meter Assembly

(1) Visual and mechanical inspection.

(a) Compare equipment nameplate data with specifications and
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approved shop drawings.

(b) Inspect physical and mechanical condition. Confirm the meter
is firmly seated in the socket, the socket is not abnormally
heated, the display is visible, and the ring and seal on the cover
are intact.

(c) Inspect all electrical connections to ensure they are tight.

For Class 200 services, verify tightness of the service conductor

terminations for high resistance using low-resistance ohmmeter, or
by verifying tightness of accessible bolted electrical connections
by calibrated torgque-wrench method.

(d) Record model number, serial number, firmware revision,
software revision, and rated control voltage.

(e) Verify operation of display and indicating devices.

(f) Record password and user log-in for each meter.

(g) Verify grounding of metering enclosure.

(h) Set all required parameters including instrument transformer
ratios, system type, frequency, power demand methods/intervals,
and communications requirements. Verify that the CT ratio and the
PT ratio are properly included in the meter multiplier or the
programming of the meter. Confirm that the multiplier is provided

on the meter face or on the meter.

(i) Provide building meter installation sheet, per building for
each facility. See example Graphic E-S1.

(j) Provide the completed meter installation schedule for the
installation. See example Graphic E-S2

(k) Provide the completed meter data schedule for the
installation. See example Graphic E-S3.

(2) Electrical tests.

(a) Apply voltage or current as appropriate to each analog input
and verify correct measurement and indication.

(b) Confirm correct operation and setting of each auxiliary
input/output feature including mechanical relay, digital, and

analog.

(c) After initial system energization, confirm measurements and
indications are consistent with loads present.

(d) Make note of, and report, any "Error-Code" or "Caution-Code"
on the meter's display.

(3) Provide meter configuration report.
b. Current Transformers

(1) Visual and mechanical inspection.
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C.

.2,

Verify that the installed meters are working correctly in

AMENDMENT NO.
(a) Compare equipment nameplate data with specification and
approved shop drawings.

(b) Inspect physical and mechanical condition.

(c) Verify correct connection, including polarity.

(d) Inspect all electrical connections to ensure they are tight.

(e) Verify that required grounding and shorting connections
provide good contact.

Electrical Tests.

Verify proper operation by reviewing the meter configuration
report.

Potential Transformers

(1)

Visual and mechanical inspection.
(a) Verify potential transformers are rigidly mounted.

(b) Verify potential transformers are the correct voltage.

22 JANUARY 2015

0003

(c) Verify that adequate clearances exist between the primary and

secondary circuit.

Electrical Tests.

(a) Verify by the meter configuration report that the polarity and

phasing are correct.

System Functional Verification

the meter configuration report:

a.

b.

The correct meter form is installed.

All voltage phases are present.

Phase rotation is correct.

Phase angles are correct.

The new meter accurately measures power magnitude and direction, and
can communicate as required by paragraph entitled "Communications
Interfaces".

End of Section --
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SECTION 26 56 00.00 20

EXTERIOR LIGHTING
08/12

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 in the text by the
basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS
(AASHTO)

AASHTO LTS-5 (2009; Errata 2009; Amendment 1 2010;
Amendment 2 2011) Standard Specifications
for Structural Supports for Highway Signs,
Luminaires and Traffic Signals

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

ASHRAE 90.1 - IP (2010; INT 1 2011; Errata 2011, Errata
2011; Errata 2011, INT 2-12 2011, Errata
2011; INT 13 2012; INT 14 2012) Energy
Standard for Buildings Except Low-Rise
Residential Buildings

ASTM INTERNATIONAL (ASTM)

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

ASTM B108/B108M (2012; E 2012) Standard Specification for

Aluminum-Alloy Permanent Mold Castings

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

CALIFORNIA ENERGY COMMISSION (CEC)
CEC Title 24 (1978; R 2005) California's Energy
Efficiency Standards for Residential and

Nonresidential Buildings

ILLUMINATING ENGINEERING SOCIETY OF NORTH AMERICA (IES)

IES HB-10 (2011) IES Lighting Handbook

IES LM-79 (2008) Electrical and Photometric
Measurements of Solid-State Lighting
Products

IES LM-80 (2008) Measuring Lumen Maintenance of LED

Light Sources
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IES RP-16

IES RP-8

IES TM-15

IES TM-21

IEEE

IEEE

IEEE

ANSI

ANSI

ANST

NEMA

NEMA

NEMA

NEMA

NEMA

INSTITUTE OF ELECTRICAL

100

c2

C62.41.2

AMENDMENT NO. 0003

(2010; Addendum A 2008; Addenda B & C
2009) Nomenclature and Definitions for
Illuminating Engineering

(2000; Errata 2004; R 2005; Errata 2007)
Roadway Lighting

(2011) Luminaire Classification System for
Outdoor Luminaires

(2011) Projecting Long Term Lumen
Maintenance of LED Light Sources

AND ELECTRONICS ENGINEERS (IEEE)

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

(2012; Errata 2012; INT 1 2012; INT 2
2012; INT 3 2012) National Electrical
Safety Code

(2002) Recommended Practice on
Characterization of Surges in Low-Voltage
(1000 V and Less) AC Power Circuits

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

Cl36.13

Cl36.21

Cl36.3

250

ANSLG C78.377

Cl36.31

c82.77

IEC 60529

(2004; R 2009) American National Standard
for Roadway Lighting Equipment, Metal
Brackets for Wood Poles

(2004; R 2009) American National Standard

for Roadway and Area Lighting Equipment -

Vertical Tenons Used with Post-Top-Mounted
Luminaires

(2005; R 2009) American National Standard
for Roadway and Area Lighting Equipment
Luminaire Attachments

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

(2011) American National Standard for
Electric Lamps— Specifications for the
Chromaticity of Solid State Lighting
Products

(2010) American National for Roadway and
Area Lighting Equipment - Luminaire
Vibration

(2002) Harmonic Emission Limits - Related
Power Quality Requirements for Lighting
Equipment

(2004) Degrees of Protection Provided by
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Enclosures (IP Code)
NEMA WD 7 (2011) Occupancy Motion Sensors Standard
NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

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

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)
47 CFR 15 Radio Frequency Devices
UNDERWRITERS LABORATORIES (UL)

UL 1310 (2011; Reprint Jul 2012) UL Standard for
Safety Class 2 Power Units

UL 1598 (2008; Reprint Oct 2012) Luminaires

UL 773 (1995; Reprint Mar 2002) Standard for
Plug-In, Locking Type Photocontrols for
Use with Area Lighting

UL 773A (2006; Reprint Mar 2011) Standard for
Nonindustrial Photoelectric Switches for
Lighting Control

UL 8750 (2007; Reprint Oct 2012) UL Standard for
Safety Light Emitting Diode (LED)
Equipment for Use in Lighting Products

UL 916 (2007; Reprint Mar 2012) Standard for
Energy Management Equipment

1.2 RELATED REQUIREMENTS

This section applies to site, area, and parking garage luminaires.
Materials not considered to be luminaires or lighting equipment are
specified in Section 33 71 02 UNDERGROUND ELECTRICAL DISTRIBUTION.
Luminaires and accessories installed in interior of buildings are specified
in Section 26 51 00 INTERIOR LIGHTING.

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 and IES RP-16.

b. For LED luminaire light sources, "Useful Life" is the operating hours
before reaching 70 percent of the initial rated lumen output (L70) with
no catastrophic failures under normal operating conditions. This is
also known as 70 percent "Rated Lumen Maintenance Life" as defined in
IES LM-80.

1.4 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
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approval. When used, a designation following the "G" designation
identifies the office that will review the submittal for the Government.
The following shall be submitted in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Photometric Plan
LED Luminaire Warranty

SD-02 Shop Drawings

Luminaire drawings; G

Poles; G

Parking Lot And Garage Lighting Control System drawings; G
Street Lighting Control System drawings; G

SD-03 Product Data

Energy Efficiency

LED Luminaires; G

Luminaire Light Sources; G

Luminaire Power Supply Units (Drivers); G
Lighting contactor; G

Time switch; G

Lighting Control Relay Panel; G

Motion Sensor; G

Photocell; G

Aluminum poles; G

Brackets and mounting arms; G

Parking Lot And Garage Lighting Control System; G
Street lighting control system; G

SD-04 Samples
LED Luminaires; G, AE
Provide one sample of each luminaire type submitted that are not
listed as the basis of design equipment, complete with light
source and ballast or power supply unit, and cord and plug. Sample
will be returned to the Contractor upon final acceptance.
SD-05 Design Data
Design Data for luminaires
SD-06 Test Reports
LED Luminaire - IES LM-79 Test Report
LED Light Source - IES LM-80 Test Report
Operating test

Submit operating test results as stated in paragraph entitled
"Field Quality Control."

SD-07 Certificates

Luminaire Useful Life Certificate
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1

1.

1

1

1.

Submit certification from the manufacturer indicating the expected
useful life of the luminaires provided. The useful life shall be
directly correlated from the IES LM-80 test data using procedures
outlined in IES TM-21. Thermal properties of the specific
luminaire and local ambient operating temperature and conditions
shall be taken into consideration.

SD-10 Operation and Maintenance Data

Electronic Ballast Warranty
Operational Service

Submit documentation that includes contact information, summary of
procedures, and the limitations and conditions applicable to the
project. Indicate manufacturer's commitment to reclaim materials
for recycling and/or reuse.

.5 QUALITY ASSURANCE

5.1 Drawing Requirements

.5.1.1 Luminaire Drawings

Include dimensions, effective projected area (EPA), accessories, and
installation and construction details. Photometric data, including zonal
lumen data, average and minimum ratio, aiming diagram, and candlepower
distribution data shall accompany shop drawings.

.5.1.2 Poles

Include dimensions, wind load determined in accordance with AASHTO LTS-5,
pole deflection, pole class, and other applicable information.

5.2 Photometric Plan

For LED luminaires, provide computer-generated photometric analysis of the
"designed to" values for the "end of useful life" of the luminaire
installation using a light loss factor of 0.7. Submittal shall include the

following:

Horizontal illuminance measurements at finished grade, taken at maximum of
every 10 feet.

Vertical illuminance measurements at 5 feet above finished grade.
Minimum and maximum footcandle level.
Average maintained footcandle level.

Maximum to minimum ratio for horizontal illuminance only.

.5.3 Design Data for Luminaires

a. Provide distribution data according to IES classification type as
defined in IES HB-10.

b. Shielding as defined by IES RP-8 or B.U.G. rating for the installed
position as defined by IES TM-15.

c. Provide safety certification and file number for the luminaire family.
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1

Include listing, labeling and identification per NFPA 70 (NEC).
Applicable testing bodies are determined by the US Occupational Safety
Health Administration (OSHA) as Nationally Recognized Testing
Laboratories (NRTL) and include: CSA (Canadian Standards Association),
ETL (Edison Testing Laboratory), and UL (Underwriters Laboratories).

d. Provide long term lumen maintenance projections for each LED luminaire
in accordance with IES TM-21. Data used for projections shall be
obtained from testing in accordance with IES LM-80.

e. Provide wind loading calculations for luminaires mounted on poles.
Weight and effective projected area (EPA) of luminaires and mounting
brackets shall not exceed maximum rating of pole as installed in
particular wind zone area.

.5.4 LED Luminaire - IES LM-79 Test Report

Submit test report on manufacturer's standard production model luminaire.
Submittal shall include all photometric and electrical measurements, as
well as all other pertinent data outlined under "14.0 Test Report" in
IES LM-79.

.5.5 LED Light Source - IES LM-80 Test Report

Submit report on manufacturer's standard production LED package, array, or
module. Submittal shall include:

a. Testing agency, report number, date, type of equipment, and LED light
source being tested.

b. All data required by IES LM-80.

.5.5.1 Test Laboratories

Test laboratories for the IES LM-79 and IES LM-80 test reports shall be one
of the following:

a. National Voluntary Laboratory Accreditation Program (NVLAP) accredited
for solid-state lighting testing as part of the Energy-Efficient
Lighting Products laboratory accreditation program.

b. One of the qualified labs listed on the Department of Energy - Energy
Efficiency & Renewable Energy, Solid-State Lighting web site.

c. A manufacturer's in-house lab that meets the following criteria:

1. Manufacturer has been regularly engaged in the design and
production of high intensity discharge roadway and area luminaires
and the manufacturer's lab has been successfully certifying these
fixtures for a minimum of 15 years.

2. Annual equipment calibration including photometer calibration in
accordance with National Institute of Standards and Technology.

.5.6 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
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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.

1.5.7 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.

1.5.7.1 Alternative Qualifications
Products having less than a 2-year field service record will be acceptable
if the manufacturer has been regularly engaged in the design and production
of high intensity discharge roadway and area luminaires for a minimum of 15
years. Products shall have been in satisfactory commercial or industrial
use for 15 years prior to bid opening. The product shall have been on sale
on the commercial market through advertisements, manufacturers' catalogs,
or brochures during the 15-year period.

1.5.7.2 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, STORAGE, AND HANDLING OF POLES

1.6.1 Aluminum Poles
Do not store poles on ground. Support poles so they are at least one foot
above ground level and growing vegetation. Do not remove factory-applied
pole wrappings until just before installing pole.

1.7 SUSTAINABLE DESIGN REQUIREMENTS

1.7.1 Energy Efficiency

Comply with National Energy Policy Act. Submit data indicating lumens per
watt efficiency and color rendition index of light source.

1.8 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.

8.1 LED Luminaire Warranty
Provide Luminaire Useful Life Certificate.

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.

a. Provide a written five year on-site replacement warranty for material,
fixture finish, and workmanship. On-site replacement includes
transportation, removal, and installation of new products.

1. Finish warranty shall include warranty against failure and against
substantial deterioration such as blistering, cracking, peeling,
chalking, or fading.

2. Material warranty shall include:

(a) All power supply units (drivers).

(b) Replacement when more than 10 percent of LED sources in any
lightbar or subassembly(s) are defective or non-starting.

b. Warranty period must begin on date of beneficial occupancy. Contractor
shall provide the Contracting Officer signed warranty certificates
prior to final payment.

PART 2 PRODUCTS

2

.1 PRODUCT COORDINATION

Products and materials not considered to be luminaires, equipment or
accessories are specified in Section 33 71 02 UNDERGROUND ELECTRICAL
DISTRIBUTION Section 33 71 02 ELECTRICAL DISTRIBUTION SYSTEM, UNDERGROUND,
and Section 26 20 00 INTERIOR DISTRIBUTION SYSTEM. Luminaires and
associated equipment and accessories for interior applications are
specified in 26 51 00 INTERIOR LIGHTING.

.2 LED LUMINAIRES

UL 1598, NEMA C82.77 and UL 8750. Provide luminaires as indicated in
luminaire schedule and XL plates or details on project plans. Provide
luminaires complete with light sources of quantity, type, and wattage
indicated. All luminaires of the same type shall be provided by the same
manufacturer.

.2.1 General Requirements

a. LED luminaire housings shall be die cast or extruded aluminum.

b. LED luminaires shall be rated for operation within an ambient
temperature range of minus 22 degrees F to 104 degrees F.

c¢. Luminaires shall be UL listed for wet locations per UL 1598. Optical
compartment for LED luminaires shall be sealed and rated a minimum of
IP65 per NEMA IEC 60529

d. LED luminaires shall produce a minimum efficacy of 60 lumens per watt
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driven at a maximum 600 mA, tested per IES LM-79. Theoretical models
of initial raw LED lumens per watt are not acceptable.

e. Luminaires shall have IES distribution and NEMA field angle
classifications as indicated in luminaire schedule on project plans per
IES HB-10.

f. Housing finish shall be baked-on enamel, anodized, or baked-on powder
coat paint. Finish shall be capable of surviving ASTM B117 salt fog
environment testing for 2500 hours minimum without blistering or
peeling.

g. Luminaires shall not exceed the following IES TM-15 Backlight, Uplight
and Glare (B.U.G.) ratings:

1. Maximum Backlight (B) rating shall be determined by lighting zone
in which luminaire is placed.

2. Maximum Uplight (U) rating shall be UO.

3. Maximum Glare (G) rating shall be determined by lighting zone in
which luminaire is placed.

h. Luminaires shall be fully assembled and electrically tested prior to
shipment from factory.

i. The finish color shall be as indicated in the luminaire schedule or
detail on the project plans.

j. Luminaire lenses shall be constructed of clear tempered glass or
UV-resistant acrylic. Provide polycarbonate vandal-resistant lenses as
indicated.

k. Incorporate modular electrical connections, and construct luminaires to
allow replacement of all or any part of the optics, heat sinks, power
supply units, ballasts, surge suppressors and other electrical
components using only a simple tool, such as a manual or cordless
electric screwdriver.

1. Luminaires shall have a nameplate bearing the manufacturer's name,
address, model number, date of manufacture, and serial number securely
affixed in a conspicuous place. The nameplate of the distributing
agent will not be acceptable.

m. Luminaire must pass 3G vibration testing in accordance with NEMA C136.31.

n. All factory electrical connections shall be made using crimp, locking,
or latching style connectors. Twist-style wire nuts are not acceptable.

2.2.2 Luminaire Light Sources
2.2.2.1 LED Light Sources

a. Correlated Color Temperature (CCT) shall be in accordance with
NEMA ANSLG C78.377:

1) Nominal CCT: 3000 degrees K: 3985 plus or minus 275 degrees K

b. Color Rendering Index (CRI) shall be greater than or equal to 70 for
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3000 degrees K light sources.
c. Color Consistency:

1) Manufacturer shall utilize a maximum 4-step MacAdam ellipse binning
tolerance for color consistency of LEDs used in luminaires.

2.2.3 Power Supply Units (Drivers)

2.2.3.1 LED Power Supply Units (Drivers)
UL 1310. LED Power Supply Units shall meet the following requirements:
a. Minimum efficiency shall be 85 percent.

b. Shall be rated to operate between ambient temperatures of minus 22
degrees F and 104 degrees F.

c. Shall be designed to operate on the voltage system to which they are
connected, typically ranging from 120 V to 480 V nominal.

d. Operating frequency shall be: 50 or 60 Hz.
e. DPower Factor (PF) shall be greater than or equal to 0.90.

f. Total Harmonic Distortion (THD) current shall be less than or equal to
20 percent.

g. Shall meet requirements of 47 CFR 15, Class B.
h. Shall be RoHS-compliant.

i. Shall be mounted integral to luminaire. Remote mounting of power supply
is not allowed.

j. DPower supplies in luminaires mounted under a covered structure, such as
a canopy, or where otherwise appropriate shall be UL listed with a

sound rating of A.

k. Shall be dimmable, and compatible with a standard dimming control
circuit of 0 - 10V or other approved dimming system.

1. Shall be equipped with over-temperature protection circuit that turns
light source off until normal operating temperature is achieved.

2.2.4 LED Luminaire Surge Protection

Provide surge protection integral to luminaire to meet C Low waveforms as
defined by IEEE C62.41.2, Scenario 1, Location Category C.

2.3 EXTERTOR LUMINATIRE CONTROLS

2.3.1 Photocell
UL 773 or UL 773A. Photocells shall be hermetically sealed, light sensor
type, with one set of normally open, isolated relay contacts; contacts are
closed when sensed light level is below dark setpoint, open when light

level is above light setpoint. Housing shall be constructed of
polycarbonate rated to operate within a temperature range of minus 40 to
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158 degrees F. Photocell shall have a 1/2 in threaded base for mounting to
a junction box or conduit. Photocell shall turn on at 1-3 footcandles and
turn off at 3 to 15 footcandles. An 8-seond time delay shall prevent
accidental switching from transient light sources. Provide a directional
lens in front of the cell to prevent fixed light sources from creating a
turnoff condition. Photocells installed integral to the luminaire must be
provided by the luminaire manufacturer. Photcells must be compatible with
the lighting control system to which they are connected.

2.3.2 Motion Sensor

NEMA WD 7, UL 773A. Provide passive infrared type sensors with 360 degree
coverage, time delay that can be adjusted from 15 seconds to 15 minutes,
and "fail to ON position" default state. Sensors shall be located to
achieve coverage of areas as indicated on project plans. Coverage patterns
shall be derated as recommended by manufacturer based on mounting height of
sensor and any obstructions such as trees. Do not use gross rated coverage
in manufacturer's product literature. Sensors installed integral to the
luminaire must be provided by the luminaire manufacturer. Sensors shall
have an integral light level sensor that does not allow luminaires to
operate during daylight hours and shall be designed to operate on a voltage
of 120-277 VAC. Sensor shall be mounted directly to luminaire.

2.3.3 STREET LIGHTING CONTROL SYSTEM
2.3.3.1 Operation

System provides zone-based control of up to four independent channels, or

zones, of lighting. Zones respond to control signals from the system clock
and an accessory photocell to automatically turn lighting on and off. The

control panel uses interchangeable relay modules.

The control panel features a touchscreen interface for all programming and
status feedback. Lighting can be controlled based on sunrise and sunset via
the astronomic clock or based on ambient light with the photocell.

2.3.3.2 Lighting Control Relay Panel

Panel shall consist of a single NEMA 1 surface-mounted enclosure with two
separate interior sections; one for Class 1 (branch circuit) and one for
Class 2 (low voltage) wiring. Provide panel with 4 relays. Panel shall be
designed as a stand alone type. The Class 1 section shall contain the load
side of all relays and the incoming branch circuit wiring. The Class 2
section shall contain the control power transformer (24 volt output),
control wiring, and field-programmable application controller. Provide
with inputs for signals from photocell. Provide panel with nonvolatile
memory to retain all setup configurations. After a power failure, the
controller shall automatically reboot and return to normal system
operation, including accurate time of day and date.

Panel enclosure shall be constructed of 16 gauge cold-rolled steel with
baked-on enamel finish. Panel shall meet requirements of UL 916,
ASHRAE 90.1 - IP, CEC Title 24 and 47 CFR 15.

2.3.3.2.1 Operator Interface

Back-1lit touchscreen panel used for programming, manual override of zones,
and status feedback.
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2.3.3.2.2 Relays

Relays shall be modular 2-pole, rated at 20 amperes 300 VAC with rated life
of 120,000 mechanical operations minimum. Short circuit current rating
shall be not less than 14 kA.

2.3.3.2.3 System Clock

365-day calendar, astronomical clock, and automatic adjustments for
daylight savings and leap year. Users can setup and program the clock for
up to 16 unique seven-day schedules, plus a holiday schedule, via the
backlit touchscreen interface that offers context-sensitive on-screen help.
Pre-programmed control scenarios include: schedule- and/or
astronomic-on/off, or manual-on/schedule-off. Photocell- and/or
schedule-on/off is also available with the photocell.

2.3.4 PARKING LOT AND GARAGE LIGHTING CONTROL SYSTEM

The parking lot and garage lighting control system is a peer-to-peer
wireless network of luminaire- or pole-integrated controller modules which
operate in accordance with stored programmable profiles. Each controller
module is capable of motion and photo sensing, metering power consumption
and wireless communication. Sensor profiles dictate how the individual
luminaires operate, as well as how to function among network peers. The end
user can create and manage sensor profiles with browser-based management
software and transmit to sensors via wireless gateways. The sensor will
operate in accordance to its last-loaded profile, regardless of network
connectivity.

The control system shall be capable of initiating on/off and/or dimming
commands to an assigned group of luminaires based on motion and photocell
inputs from the sensors in that group.

2.3.4.1 Controller Module

Includes photocell, motion sensor, and wireless radio in a single housing
mounted to the luminaire or pole. Controller module is wired directly to
the luminaire. Photocell and motion sensor are as specified in paragraph
"EXTERIOR LUMINAIRE CONTROLS."

The wireless radio communicates via standard IEEE 802.xx wireless
communications protocol with adjacent wireless radios and the wireless
gateway to receive operating commands and transmit luminaire status.

2.3.4.2 System Gateway/Computer
The system gateway/computer opens communication with the wireless radios
installed with the luminaires. The gateway is a high-density RF Mesh
coordinator.
The system gateway/computer hosts the graphical user interface and is used
to program and manage the controller modules. Install in NEMA 1 surface
mounted cabinet with lockable door.

2.4 POLES
Provide poles designed for wind loading of 100 miles per hour determined in

accordance with AASHTO LTS-5 while supporting luminaires and all other
appurtenances indicated. The effective projected areas of luminaires and
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appurtenances used in calculations shall be specific for the actual
products provided on each pole. Poles shall be anchor-base type designed
for use with underground supply conductors. Poles shall have handholes
having a minimum clear opening of 2.5 by 5 inches. Handhole cover shall be
secured by stainless steel captive screws. Metal poles shall have an
internal grounding connection accessible from the handhole near the bottom
of each pole. Scratched, stained, chipped, or dented poles shall not be
installed.

2.4.1 Aluminum Poles

Provide aluminum poles manufactured of corrosion resistant aluminum alloys
conforming to AASHTO LTS-5 for Alloy 6063-T6 or Alloy 6005-T5 for wrought
alloys and Alloy 356-T4 (3,5) for cast alloys. Poles shall be seamless
extruded or spun seamless type with minimum 0.188 inch wall thickness.
Provide a pole grounding connection designed to prevent electrolysis when
used with copper ground wire. Tops of shafts shall be fitted with a round
or tapered cover. Base shall be anchor bolt mounted, made of cast 356-T6
aluminum alloy in accordance with ASTM B108/B108M and shall be machined to
receive the lower end of shaft. Joint between shaft and base shall be
welded. Base cover shall be cast 356-T6 aluminum alloy in accordance with
ASTM B108/B108M. Hardware, except anchor bolts, shall be either 2024-T4
anodized aluminum alloy or stainless steel. Manufacturer's standard
provision shall be made for protecting the finish during shipment and
installation. Minimum protection shall consist of spirally wrapping each
pole shaft with protective paper secured with tape, and shipping small
parts in boxes.

2.5 BRACKETS AND SUPPORTS

ANSI C136.3, ANSI C136.13, and ANSI C136.21, as applicable. Pole brackets
shall be not less than 1 1/4 inch galvanized steel pipe secured to pole.
Slip-fitter or pipe-threaded brackets may be used, but brackets shall be
coordinated to luminaires provided, and brackets for use with one type of
luminaire shall be identical. Brackets for pole-mounted street lights
shall correctly position luminaire no lower than mounting height
indicated. Mount brackets not less than 24 feet above street. Special
mountings or brackets shall be as indicated and shall be of metal which
will not promote galvanic reaction with luminaire head.

2.6 POLE FOUNDATIONS
Anchor bolts shall be steel rod having a minimum yield strength of 50,000
psi; the top 12 inches of the rod shall be galvanized in accordance with
ASTM A153/A153M. Concrete shall be as specified in Section 03 30 00
CAST-IN-PLACE CONCRETE.

2.7 EQUIPMENT IDENTIFICATION

2.7.1 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.

2.7.2 Labels

Provide labeled luminaires in accordance with UL 1598 requirements.
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Luminaires shall be clearly marked for operation of specific light sources
and ballasts according to proper light source type. The following light
source characteristics shall be noted in the format "Use Only "

a. Correlated color temperature (CCT) and color rendering index (CRI) for
all luminaires.

Markings related to lamp type shall be clear and located to be readily
visible to service personnel, but unseen from normal viewing angles when
lamps are in place.

2.8 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 INSTALLATION

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

3.1.1 Aluminum Poles

Provide pole foundations with galvanized steel anchor bolts, threaded at
the top end and bent 90 degrees at the bottom end. Provide ornamental
covers to match pole and galvanized nuts and washers for anchor bolts.
Concrete for anchor bases, polyvinyl chloride (PVC) conduit ells, and
ground rods shall be as specified in Section 33 71 02 UNDERGROUND
ELECTRICAL DISTRIBUTION. Thoroughly compact backfill with compacting
arranged to prevent pressure between conductor, jacket, or sheath and the
end of conduit ell. Adjust poles as necessary to provide a permanent
vertical position with the bracket arm in proper position for luminaire
location.

3.1.2 Photocell Switch Aiming
Aim switch according to manufacturer's recommendations. Mount switch on or
beside each luminaire when switch is provided in cast weatherproof aluminum
housing with swivel arm.

3.1.3 GROUNDING
Ground noncurrent-carrying parts of equipment including metal poles,
luminaires, mounting arms, brackets, and metallic enclosures as specified
in Section 33 71 02 UNDERGROUND ELECTRICAL DISTRIBUTION. Where copper
grounding conductor is connected to a metal other than copper, provide
specially treated or lined connectors suitable for this purpose.

3.1.4 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
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as specified in Section 09 90 00 PAINTS AND COATINGS.

3.2 FIELD QUALITY CONTROL
Upon completion of installation, verify that equipment is properly
installed, connected, and adjusted. Conduct an operating test after 100

hours of burn-in time to show that the equipment operates in accordance
with the requirements of this section.

-- 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 (2013) Laminated Thermosetting Materials

ELECTRONIC COMPONENTS ASSOCIATION (ECA)

ECA EIA/ECA 310 (2005) Cabinets, Racks, Panels, and
Associated Equipment

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 (2014; AMD 1 2013; Errata 2013; AMD 2
2013) National Electrical Code

TELECOMMUNICATIONS INDUSTRY ASSOCIATION (TIA)
TIA-1152 (2009) Requirements for Field Test

Instruments and Measurements for Balanced
Twisted-Pair Cabling

SECTION 27 10 00 Page 1



P621 PARKING GARAGE - US NAVAL ACADEMY 22 JANUARY 2015

ANNAPOLIS, MARYLAND AMENDMENT NO. 0003
TIA-455-21 (1988a; R 2012) FOTP-21 - Mating
Durability of Fiber Optic Interconnecting
Devices
TIA-526-7 (2002; R 2008) OFSTP-7 Measurement of

Optical Power Loss of Installed
Single-Mode Fiber Cable Plant

TIA-568-C.0 (2009; Add 1 2010; Add 2 2012) Generic
Telecommunications Cabling for Customer
Premises

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-606 (2012b) Administration Standard for the
Telecommunications Infrastructure

TIA-607 (2011b) Generic Telecommunications Bonding
and Grounding (Earthing) for Customer
Premises

TIA/EIA-598 (2005c) Optical Fiber Cable Color Coding

TIA/EIA-604-3 (2000b) Fiber Optic Connector

Intermateability Standard (FOCIS), Type SC
and SC-APC, FOCIS-3

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 2013) Office Furnishings
UL 1666 (2007; Reprint Jun 2012) Test for Flame
Propagation Height of Electrical and
Optical-Fiber Cables Installed Vertically
in Shafts

UL 1863 (2004; Reprint Nov 2012) Communication
Circuit Accessories

UL 444 (2008; Reprint Apr 2010) Communications
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Cables

UL 467 (2007) Grounding and Bonding Equipment

UL 50 (2007; Reprint Apr 2012) Enclosures for
Electrical Equipment, Non-environmental
Considerations

UL 514cC (1996; Reprint Nov 2011) Nonmetallic
Outlet Boxes, Flush-Device Boxes, and
Covers

UL 723 (2008; Reprint Aug 2013) Test for Surface
Burning Characteristics of Building
Materials

UL 969 (1995; Reprint Nov 2008) Standard for

Marking and Labeling Systems
UNITED STATES NAVAL ACADEMY

USNA 1.14 (2014) USNA Telecommunications
Infrastructure Standards

1.2 RELATED REQUIREMENTS
Section 26 20 00 INTERIOR DISTRIBUTION SYSTEM and Section 33 82 00
TELECOMMUNICATIONS, OUTSIDE PLANT (OSP), apply to this section with
additions and modifications specified herein.

1.3 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-606 and IEEE 100 and herein.

1.3.1 Campus Distributor (CD)

A distributor from which the campus backbone cabling emanates.
(International expression for main cross-connect (MC).)

1.3.2 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).)

1.3.3 Floor Distributor (FD)

A distributor used to connect horizontal cable and cabling subsystems or
equipment. (International expression for horizontal cross-connect (HC).)

1.3.4 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.
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1.3.5 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.

1.3.6 Equipment Room (ER) (Telecommunications)

An environmentally controlled centralized space for telecommunications
equipment that serves the occupants of a building. Egquipment housed
therein is considered distinct from a telecommunications room because of
the nature of its complexity.

1.3.7 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.

1.3.8 Open Office

A floor space division provided by furniture, moveable partitions, or other
means instead of by building walls.

1.3.9 Pathway

A physical infrastructure utilized for the placement and routing of
telecommunications cable.

1.4 SYSTEM DESCRIPTION

The building telecommunications cabling and pathway system shall include
permanently installed backbone and horizontal cabling, horizontal and
backbone pathways, service entrance facilities, work area pathways,
telecommunications outlet assemblies, conduit, raceway, and hardware for
splicing, terminating, and interconnecting cabling necessary to transport
telephone and data (including LAN) between equipment items in a building.
The horizontal system shall be wired in a star topology from the
telecommunications work area to the floor distributor or campus distributor
at the center or hub of the star. The backbone cabling and pathway system
includes intrabuilding and interbuilding interconnecting cabling, pathway,
and terminal hardware. The intrabuilding backbone provides connectivity
from the floor distributors to the building distributors or to the campus
distributor and from the building distributors to the campus distributor as
required. The backbone system shall be wired in a star topology with the
campus distributor at the center or hub of the star. The interbuilding
backbone system provides connectivity between the campus distributors and
ig gpecified in Section 33 82 00 TELECOMMUNICATIONS OUTSIDE PLANT (OSP).
Provide telecommunications pathway systems referenced herein as specified
in Section 26 20 00 INTERIOR DISTRIBUTION SYSTEM. The telecommunications
contractor must coordinate with the USNA concerning access to and
configuration of telecommunications spaces.

1.5 SUBMITTALS
Government approval is required for submittals with a "G" designation;

submittals not having a "G" designation are for Contractor Quality Control
approval. When used, a designation following the "G" designation
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identifies the office that will review the submittal for the Government.
The following shall be submitted in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:
SD-02 Shop Drawings
Telecommunications drawings; G

Telecommunications Space Drawings; G

In addition to Section 01 33 00 SUBMITTAL PROCEDURES, provide shop
drawings in accordance with paragraph SHOP DRAWINGS.

SD-03 Product Data
Telecommunications cabling (backbone and horizontal); G
Patch panels; G
Telecommunications outlet/connector assemblies; G
Equipment support frame; G
Connector blocks; G
Emergency call station; G
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

SD-07 Certificates
Telecommunications Contractor Qualifications
Key Personnel Qualifications
Manufacturer Qualifications
Test plan

SD-09 Manufacturer's Field Reports
Factory reel tests

SD-10 Operation and Maintenance Data

Telecommunications cabling and pathway system Data Package 5; G
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1

1.

SD-11 Closeout Submittals

Record Documentation; G

.6 QUALITY ASSURANCE

6.1 Shop Drawings

In exception to Section 01 33 00 SUBMITTAL PROCEDURES, submitted plan
drawings shall be a minimum of 11 by 17 inches in size using a minimum
scale of 1/8 inch per foot. Include wiring diagrams and installation
details of equipment indicating proposed location, layout and arrangement,
control panelg, 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.

.6.1.1 Telecommunications Drawings

Provide registered communications distribution designer (RCDD) approved,
drawings in accordance with TIA-606. The identifier for each termination
and cable shall appear on the drawings. Drawings shall depict final
telecommunications installed wiring system infrastructure in accordance
with TIA-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. The following drawings shall be
provided as a minimum:

a. Tl - 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,
Americang 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.

.6.1.2 Telecommunications Space Drawings

Provide T3 drawings in accordance with TIA-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
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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 Tl or T2
drawings.

1.6.2 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.

Telecommunications products and installation must be provided in accordance
with USNA 1.14 USNA Telecommunications Infrastructure Standards.

1.6.2.1 Telecommunications Contractor

The telecommunications contractor shall be a firm which is regularly and
professionally engaged in the business of the applications, installation,
and testing of the specified telecommunications systems and equipment. The
telecommunications contractor shall be certified by the proper Superior
Essex and Ortronics Certified Integrator/Installer Programs and Corning
Cable Systems Installation and Design training courses in accordance with
USNA 1.14 USNA Telecommunications Infrastructure Standards.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.

1.6.2.2 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.

Supervisors and installers assigned to the installation of this system or
any of its components shall be Building Industry Consulting Services
International (BICSI) Registered Cabling Installers, Technician Level.
Submit documentation of current BICSI certification for each of the key
personnel.

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
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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.

1.6.2.3 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.

1.6.3 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, 60 days prior to
the proposed test date. Include procedures for certification, wvalidation,
and testing.

1.6.4 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.
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1.

6.5 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.

.6.5.1 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.

.7 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.

.8 ENVIRONMENTAL REQUIREMENTS

Connecting hardware shall be rated for operation under ambient conditions of
32 to 140 degrees F and in the range of 0 to 95 percent relative humidity,
noncondensing.

.9 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.

.10 MAINTENANCE

.10.1 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 2
months 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.

.10.2 Record Documentation

Provide T5 drawings including documentation on cables and termination
hardware in accordance with TIA-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
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connecting terminal layout as a minimum. T5 drawings shall be provided on
electronic media using Windows based computer cable management software.
Provide the following T5 drawing documentation as a minimum:

a. Cables - A record of installed cable shall be provided in accordance
with TIA-606. The cable records shall include only the required data
fieldsin accordance with TIA-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-606. Documentation shall include the required data fields in
accordance with TIA-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,
and shall comply with NFPA 70 and conform to the requirements specified
herein.

.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.

.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-606 and UL 969. Ship cable
on reels or 1in boxes bearing manufacture date 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.

Copper cabling shall be nCompas Structured Cabling System constructed with
nCompas approved Superior Essex/Ortronics products.

Optical fiber cabling shall be Corning Cable Systems.
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2.3.1 Backbone Cabling
2.3.1.1 Backbone Copper

Copper backbone cable shall be solid conductor, 24 AWG, 100 ohm, 25-pair,
Category 3, UTP, in accordance with ICEA S-90-661, TIA-568-C.1, TIA-568-C.2
and UL 444, formed into 25 pair binder groups covered with a gray
thermoplastic jacket. Cable shall be imprinted with manufacturers name or
identifier, flammability rating, gauge of conductor, transmission
performance rating (category designation) at regular length marking
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.

2.3.1.2 Backbone Optical Fiber

Provide in accordance with ICEA S-83-596, TIA-568-C.3, UL 1666 and NFPA 70.
Cable shall be imprinted with fiber count, fiber type and aggregate length
at regular intervals not to exceed 40 inches.

Provide the number of strands indicated, (but not less than 12 strands
between the main telecommunication room and each of the other
telecommunication rooms), of single-mode (0S1l), tight buffered fiber optic
cable.

Provide tight buffered fiber optic multimode, 50/125-um diameter laser
optimized (OM3)and 62.5/125-um diameter (OM1) cable as indicated.

Provide plenum (OFNP), riser (OFNR), or general purpose (OFN or OFNG) rated
non-conductive, fiber optic cable in accordance with NFPA 70. Substitution
of a higher rated cable shall be permitted in accordance with NFPA 70. The
cable cordage jacket, fiber, unit, and group color shall be in accordance
with TIA/EIA-598.

2.3.2 Horizontal Cabling

Provide horizontal cable in compliance with NFPA 70 and performance
characteristics in accordance with TIA-568-C.1.

2.3.2.1 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 6A, with a
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. Jacket colors shall be as follows:

a. Data: Blue
b. Voice: Gray
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2

.4 TELECOMMUNICATIONS SPACES

Provide connecting hardware and termination equipment in the
telecommunications entrance facility to facilitate installation as shown on
design drawings for terminating and cross-connecting permanent cabling.
Provide telecommunications interconnecting hardware color coding in
accordance with TIA-606.

4.1 Backboards

Provide void-free, interior gradeA-C plywood 3/4 inch thickas indicated.
Backboards shall be fire rated by manufacturing process. Fire stamp shall
be clearly visible. Paint applied over fire retardant backboard shall be
UL 723 fire retardant paint. Provide label including paint manufacturer,
date painted, UL listing and name of Installer. When painted, paint label
and fire stamp shall be clearly visible. Backboards shall be provided on a
minimum of two adjacentwalls in the telecommunication spaces.

.4.2 Equipment Support Frame

Provide in accordance with ECA EIA/ECA 310 and UL 50.

a. Bracket, wall mounted, 8 gauge aluminum. Provide hinged bracket
compatible with 19 inches panel mounting.

b. Cabinets, wall-mounted modular type, 16 gauge steel construction,
minimum, treated to resist corrosion. Cabinet shall have have lockable
front and rear doors, louvered side panels, 250 CFM roof mounted fan,

ground lug, and top and bottom cable access. Cabinet shall be
compatible with 19 inches panel mounting. All cabinets shall be keyed
alike.

.4.3 Connector Blocks

Provide insulation displacement connector (IDC) Type 110 for Category 6
systems. Provide blocks for the number of horizontal and backbone cables
terminated on the block plus 25 percent spare.

.4.4 Cable Guides

Provide cable guides specifically manufactured for the purpose of routing
cables, wires and patch cords horizontally and vertically on 19 inches
equipment cabinets and telecommunications backboards. Cable guides of
ring or bracket type devices mounted on cabinet panels and backboard for
horizontal cable management and individually mounted for vertical cable
management. Mount cable guides with screws, nuts, and lockwashers.

.4.5 Patch Panels

Provide ports for the number of horizontal and backbone cables terminated

on the panel plus 25 percent spare. Provide pre-connectorized optical fiber
and copper patch cords for patch panels. Provide patch cords, as complete
assemblies, with matching connectors as specified. Provide fiber optic

patch cables with crossover orientation in accordance with TIA-568-C.3.
Patch cords shall meet minimum performance requirements specified in
TIA-568-C.1 and TIA-568-C.2 for cables, cable length and hardware specified.
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2.4.5.1 Modular to 110 Block Patch Panel

Provide in accordance with TIA-568-C.1 and TIA-568-C.2. Panels shall be
third party verified and shall comply with EIA/TIACategory 6 requirements.
Panel shall be constructed of 0.09 inches minimum aluminum and shall be wall
mounted and compatible with an ECA EIA/ECA 310 23 inches equipment rack.
Panel shall provide 48 non-keyed, 8-pin modular ports, wired to T568A.

Patch panels shall terminate the building cabling on Type 110 IDCs and

shall utilize a printed circuit board interface. The rear of each panel
shall have incoming cable strain-relief and routing guides. Panels shall
have each port factory numbered and be equipped with laminated plastic
nameplates above each port.

2.4.5.2 Fiber Optic Patch Panel

Provide panel for maintenance and cross-connecting of optical fiber
cables. Panel shall be constructed of 16 gauge steel minimum and shall be
rack mounted and compatible with a ECA EIA/ECA 310 19 inches equipment
rack. Each panel shall provide 6 multimode and 6 single mode adapters as
duplex SC in accordance with TIA/EIA-604-3 with zirconia ceramic Provide
dust cover for unused adapters. The rear of each panel shall have a cable
management tray a minimum of 8 inches deep with removable cover, incoming
cable strain-relief and routing guides. Panels shall have each adapter
factory numbered and be equipped with laminated plastic nameplates above
each adapter.

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 6A
requirements. Outlet/connectors provided for UTP cabling shall meet or
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 T568B. UTP
outlet/connectors shall comply with TIA-568-C.2 for 200 mating cycles.

2.5.2 Optical Fiber Adapters (Couplers)

Provide optical fiber adapters suitable for duplex SC in accordance with
TIA/EIA-604-3 with zirconia ceramic alignment sleeves, as indicated.
Provide dust cover for adapters. Optical fiber adapters shall comply with
TIA-455-21 for 500 mating cycles.

2.5.3 Optical Fiber Connectors
Provide in accordance with TIA-455-21. Optical fiber connectors shall be
duplex SC in accordance with TIA/EIA-604-3 with zirconia ceramic ferrule,
epoxyless compatible with 62.5/125 multimode and 8/125 single-mode fiber.
The connectors shall provide a maximum attenuation of 0.3 dB at 1300 nm
with less than a 0.2 dB change after 500 mating cycles.

2.5.4 Cover Plates
Telecommunications cover plates shall comply with UL 514C, and TIA-568-C.1,

flush design constructed of 302 stainless material. Provide labeling in
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2

accordance with the paragraph LABELING in this section.

.6 EMERGENCY CALL STATION

The Emergency Call Station shall be rectangular in appearance and made of
stainless steel construction. The Call Station shall stand 36" high and be
capable of being wall or pole mounted. The words “EMERGENCY TELEPHONE” with
bright reflective lettering shall be located on the front and the words
“EMERGENCY” on the sides. The Phone shall be compliant with the American
with Disabilities Act. Line powered devices are not acceptable

The Emergency communication component shall comply with the American with
Disabilities Act. The Phone shall have the ability to be programmed with up
to 5 emergency phone numbers. Upon activation of the emergency push button;
a call will be automatically placed, the strobe shall instantaneously flash
and any ancillary devices tied into the Phone will be activated until the
call has been disconnected by the called party.

.6.1 Construction

a. The Emergency Call Station shall be constructed in 14 gauge, 304
Stainless Steel, with a B4 Brushed Finish and seam welded on the front
to a class one workmanship standard. The word 'EMERGENCY' shall be
written on each side of the call station and 'EMERGENCY TELEPHONE'
written on the front of the call station in reflective blue lettering.

b. The Emergency Phone faceplate shall be made of 12 gauge Stainless Steel.
c. The Emergency Phone push button shall be located on the Call Station
and shall be located no more than 48” above ground level. Push button

and switch shall be rated for 1,000,000 cycles.

d. The Call Station shall have a lettered and Braille faceplate stating
‘EMERGENCY PHONE’ ‘PUSH FOR HELP’. Lettering shall be red.

e. The strobe shall be mounted within overall construction of unit
enclosed behind a Lexan window. Strobe shall come fully assembled.

f. ©Phone electronicsg and electrical connections shall be housed in a NEMA
4 enclosure within the Emergency Call Station.

.6.2 Electrical

a. The Emergency Call Station shall come equipped with a transformer to
step down from 120V AC to 12V AC.

b. All internal operating electronics shall be 12V AC.

.6.3 Lights

a. The 12V blue strobe light shall be located within the Emergency Call
Station.

b. The 12V Dual Element Strobe light shall be constantly on and Strobe
flashes when phone is activated.

.6.4 Communications

a. The Phone shall activate with one push of the button. Once the button
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has been pushed, the phone will call programmed emergency numbers and
two-way communication will open up. The Phone must be capable of being
programmed with up to 5 emergency numbers.

b. The phone shall have “Location Message” capability. The phone must have
a minimum 18 second recordable message capability, programmable to play
once, twice, or continuously until the * key is pressed by the called
party.

c. The phone shall be capable of allowing the called party to replay the
location message (Location Message feature) if necessary to ensure an
understanding of the location of phone tower.

d. Once the call has been made (button pushed), the call can only be
terminated by the called party.

e. The phone plate must have a red LED that will light up upon push of the
button. The light shall be a solid color when the phone is activated,
and will flash when call has been answered.

f. The speakerphone must be capable of being programmed and reprogrammed
on-site and remotely.

g. Line powered phones and Dip Switch programming are not acceptable.
h. Call Station must be compatible with VoIP connectivity.
i. Features:

Weatherproof speaker and microphone.

Programmable passwords.

Non-volitile EEPROM memory to store programming.

Adjsutable speaker and microphone levels.

Programmable location message with human voice recognition.
Programmable conversation time.

Remote and on-site diagnostic testing.

N oUW N

2.7 GROUNDING AND BONDING PRODUCTS
Provide in accordance with UL 467, TIA-607, and NFPA 70. Components shall
be identified as required by TIA-606. Provide ground rods, bonding
conductors, and grounding busbars as specified in Section 26 20 00
INTERIOR DISTRIBUTION SYSTEM.

2.8 SEALANT MATERIAL
Provide as specified in Section 07 92 00 JOINT SEALANTS.

2.9 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.

2.10 FIELD FABRICATED NAMEPLATES
ASTM D709. Provide laminated plastic nameplates for each equipment

enclosure, relay, switch, and device; as specified or as indicated on the
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drawings. Each nameplate inscription shall identify the function and, when
applicable, the position. Nameplates shall be melamine plastic, 0.125
inches 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 one by 2.5 inches.
Lettering shall be a minimum of 0.25 inches high normal block style.

2.11 TESTS, INSPECTIONS, AND VERIFICATIONS
2.11.1 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.3, TIA-526-7 for single mode optical fiber cables.

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-568-C.3, TIA-569, NFPA 70,
and UL 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.
Cabling shall be run with horizontal and vertical cable guides in
telecommunications spaces with terminating hardware and interconnection
equipment.

3.1.1 Cabling

Install UTP, and optical fiber telecommunications cabling system as
detailed in TIA-568-C.1l. 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 25 pounds
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 Backbone Cable
a. Copper Backbone Cable. 1Install intrabuilding backbone copper cable, in
indicated pathways, Dbetween the campus distributor, located in the
telecommunications entrance facility or room, the building distributors
and the floor distributors located in telecommunications rooms and

telecommunications equipment rooms as indicated on drawings.

b. Optical fiber Backbone Cable. 1Install intrabuilding backbone optical
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fiber in indicated pathways. Do not exceed manufacturer's recommended
bending radii and pull tension. Prepare cable for pulling by cutting
outer jacket 10 inches leaving strength members exposed for
approximately 10 inches. Twist strength members together and attach to
pulling eye. Vertical cable support intervals shall be in accordance
with manufacturer's recommendations.

3.1.1.2 Horizontal Cabling
Install horizontal cabling as indicated on drawings. Do not untwist
Category 6 UTP cables more than one half inch 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, 10 feet in the
telecommunications room, and 12 inches 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 Work Area Outlets
3.1.3.1 Terminations

Terminate UTP cable in accordance with TIA-568-C.1, TIA-568-C.2 and wiring
configuration as specified.

3.1.3.2 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.

3.1.3.3 Cables
Unshielded twisted pair and fiber optic cables shall have a minimum of 12
inches of slack cable loosely coiled into the telecommunications outlet
boxes. Minimum manufacturer's bend radius for each type of cable shall not
be exceeded.

3.1.3.4 Pull Cords

Pull cords shall be installed in conduit serving telecommunications outlets
that do not have cable installed.

3.1.4 Telecommunications Space Termination
Install termination hardware required for Category 6A and optical fiber
gsystem. An insulation displacement tool shall be used for terminating
copper cable to insulation displacement connectors.

3.1.4.1 Connector Blocks
Connector blocks shall be wall mounted in orderly rows and columns.
Adequate vertical and horizontal wire routing areas shall be provided

between groups of blocks. Install in accordance with industry standard
wire routing guides in accordance with TIA-569.
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3.1.4.2 Patch Panels

Patch panels shall be mounted on the plywood backboard with sufficient
ports to accommodate the installed cable plant plus 25 percent spares.

a. Copper Patch Panel. Copper cable entering a patch panel shall be
secured to the panel as recommended by the manufacturer to prevent
movement of the cable.

b. Fiber Optic Patch Panel. Fiber optic cable loop shall be provided as
recommended by the manufacturer. The outer jacket of each cable
entering a patch panel shall be secured to the panel to prevent
movement of the fibers within the panel, using clamps or brackets
specifically manufactured for that purpose.

3.1.4.3 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 78 inches above floor.

b. 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 78 inches above
floor.

3.1.5 Electrical Penetrations

Seal openings around electrical penetrations through wall, partitions,
floors, or ceilings as specified in Section 07 92 00 JOINT SEALANTS.

3.1.6 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-606. Handwritten labeling is
unacceptable. Stenciled lettering for voice and data circuits shall be
provided using laser printer

3.2.2 Cable

Cables shall be labeled using color labels on both ends with identifiers in
accordance with TIA-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-606.
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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.

.3.1 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.

.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.

.5 TESTING

.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. Perform optical fiber field
ingspection tests via attenuation measurements on factory reels and provide

results along with manufacturer certification for factory reel tests.
Remove failed cable reels from project site upon attenuation test failure.

.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.

.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.

.5.1.3 Performance Tests

Perform testing for each outlet as follows:

a. Perform Category 6A 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.

Optical fiber Links. Perform optical fiber end-to-end link tests in

accordance with TIA-568-C.3.
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3.5.1.4 Final Verification Tests

Perform verification tests for UTP and optical fiber systems after the
complete telecommunications cabling and workstation outlet/connectors are
installed.

a. Voice Tests. These tests assume that dial tone service has been
installed. Connect to the network interface device at the demarcation
point. Go off-hook and listen and receive a dial tone. If a test
number is available, make and receive a local, long distance, and DSN
telephone call.

b. 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 --

SECTION 27 10 00 Page 20



P621 PARKING GARAGE - US NAVAL ACADEMY 22 JANUARY 2015
ANNAPOLIS, MARYLAND AMENDMENT NO. 0003

PART 1

1.

1

SECTION 33 61 13

PRE-ENGINEERED UNDERGROUND HEAT DISTRIBUTION SYSTEM
08/10

GENERAL

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.

ASME

ASME

ASME

ASME

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASME INTERNATIONAL (ASME)

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

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

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

B40.100 (2013) Pressure Gauges and Gauge
Attachments

ASTM INTERNATIONAL (ASTM)

A106/A106M (2013) Standard Specification for Seamless
Carbon Steel Pipe for High-Temperature
Service

Al34 (1996; R 2012) Standard Specification for
Pipe, Steel, Electric-Fusion (Arc)-Welded
(Sizes NPS 16 and Over)

Al135/A135M (2009) Standard Specification for
Electric-Resistance-Welded Steel Pipe

A139/A139M (2004; R 2010) Standard Specification for
Electric-Fusion (ARC)-Welded Steel Pipe
(NPS 4 and over)

Al67 (1999; R 2009) Standard Specification for
Stainless and Heat-Resisting
Chromium-Nickel Steel Plate, Sheet, and
Strip

A216/A216M (2012) Standard Specification for Steel
Castings, Carbon, Suitable for Fusion
Welding, for High-Temperature Service

A234/A234M (2013; E 2014) Standard Specification for
Piping Fittings of Wrought Carbon Steel
and Alloy Steel for Moderate and High
Temperature Service
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ASTM A36/A36M (2012) Standard Specification for Carbon
Structural Steel

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

ASTM B209 (2010) Standard Specification for Aluminum
and Aluminum-Alloy Sheet and Plate

ASTM C591 (2013) Standard Specification for Unfaced
Preformed Rigid Cellular Polyisocyanurate
Thermal Insulation

ASTM D2487 (2011) Soils for Engineering Purposes
(Unified Soil Classification System)

ISA - INTERNATIONAL SOCIETY OF AUTOMATION (ISA)

ISA MC96.1 (1982) Temperature Measurement
Thermocouples

U.S. DEPARTMENT OF DEFENSE (DOD)

MIL-A-3316 (1987; Rev C; Am 2 1990) Adhesives,
Fire-Resistant, Thermal Insulation

1.2 DEFINITIONS
The following definitiong shall apply to the work.
1.2.1 Heat Distribution System

A complete pre-engineered, underground heat distribution system including
all required components such as carrier pipes, high temperature hot water
supply pipe, high temperature hot water return pipe, and fittings, anchors,
pipe supports, insulation, and protective casing for the system supplied.
The pre-engineered system does not include valve manholes and the piping
and equipment inside the valve manholes.

1.2.2 Direct-Buried

A system which is buried, without the need for a field-fabricated
protective enclosure such as a concrete trench or tunnel.

1.2.3 UHDS Types
1.2.3.1 Drainable-Dryable-Testable (DDT) Direct-Buried

A factory-fabricated system including an air and water-tight outer
protective casing with polyurethane foam insulation and filament wound
fiberglass or extruded HDPE jacket, air space and an insulated carrier
pipe. Drains and vents are provided at the end plates of the system (in
manholes or buildings). The drains are normally capped but the caps can be
removed to drain water which may leak into the air space if there is a
failure in the casing or the carrier pipe. The vents allow water vapor to
escape and provide a tell-tale sign of leakage.

SECTION 33 61 13 Page 2



P621 PARKING GARAGE - US NAVAL ACADEMY 22 JANUARY 2015
ANNAPOLIS, MARYLAND AMENDMENT NO. 0003

1.3  SYSTEM DESCRIPTION
1.3.1  Scope

The work includes the design and fabrication; furnishing; installing, and
testing of a direct buried underground insulated high temperature hot water
supply pipe and insulated high temperature hot water return pipe consisting
of piping as indicated, together with fittings and appurtenances necessary
for a complete and operable system. Gland type end seals will not be
permitted. DDT systems with fiberglass casings will not be allowed.

1.3.2 UHDS Design

Submit a Certificate of Satisfactory Operation certifying that at least 3
systems installed by the UHDS manufacturer within the previous 5 years are
operating satisfactorily, not later than 30 days after notice to proceed.
The UHDS manufacturer shall be responsible for the complete design of the
UHDS, the product to be supplied, fabrication, witnessing installation and
testing of the system within the design parameters established by the
contract drawings and specifications, and in compliance with the detailed
design. The complete design of the UHDS shall be sealed by a Professional
Engineer in the employ of the UHDS manufacturer.

1.3.3 Operating Characteristics

The high temperature hot water supply system shall have an operating
temperature of 425 degrees F and an operating pressure of 550 psig.

1.3.4 Rated Characteristics

Furnish thermal expansion calculations for the supply and return piping
using the following design characteristics and installation temperature.
The system design conditions for high temperature hot water supply and/or
return shall be a temperature of 450 degrees F and a pressure of 665 psig.
For calculation purposes, the installation temperature shall not be higher
than the ambient temperature at the site: 70 degrees F.

1.4 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. Submit the following in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:
SD-02 Shop Drawings
Heat Distribution System; G.

SD-03 Product Data

Expansion Loops and Bends; G.

Interruption of Existing Service; G.

Work Plan; G.

Quality Assurance Plan

UHDS Manufacturer's Representative Reports
Connecting to Existing Work; G.

SD-06 Test Reports

SECTION 33 61 13 Page 3



P621 PARKING GARAGE - US NAVAL ACADEMY 22 JANUARY 2015
ANNAPOLIS, MARYLAND AMENDMENT NO. 0003

1.

1.

Operational Test; G.
Tests; G.

SD-07 Certificates

Contractor; G

Manufacturer; G.

Manufacturer's Representative; G
UHDS Design; G

Certificate of Compliance; G
Testing Firm

Welding

SD-10 Operation and Maintenance Data

Heat Distribution System; G.
High Temperature Hot Water Piping System; G

5 QUALITY ASSURANCE
5.1 Contractor

Contractor responsible for the installation and testing of the direct
buried underground insulated high temperature hot water piping system shall
have, at a minimum, successfully completed five projects of similar size
and complexity. The Contractor shall submit qualifications of past
experience, including references.

.5.2 Manufacturer

The UHDS manufacturer is the company responsible for the design and
manufacture of the pre-engineered system. The Contractor shall submit
certification of past experience stating that the UHDS manufacturer
regularly and currently manufactures direct-buried systems, and that the
designs of the system and equipment to be provided for this project conform
to specification requirements. This certification shall be an original
signed by a principal officer of the UHDS manufacturer and shall be
submitted at least 2 weeks prior to the start of work; the certificate
shall indicate the location, type of system, size of system, point of
contact (POC) including phone number, for information verification. The
UHDS manufacturer directs the installation of the system and has a
representative on the jobsite. The manufacturer shall submit a Work Plan
indicating when various items of work and tests are to be carried out and
when its representative will be present at job site. The Contractor shall
submit a proposed schedule of activities, not later than 14 days after
notice to proceed. The manufacturer shall submit a list of characteristics
indicating what defects or damage will necessitate replacement. The
manufacturer shall submit a Quality Assurance Plan not later than 14 days
after notice to proceed for fabrication, delivery, storage, installation
and testing of the system. The manufacturer shall submit data sheets for
all coatings and indicating thicknesses of insulation for carrier pipes.

.5.3 Manufacturer's Representative

Submit a letter from the system manufacturer, at least 2 weeks prior to the
start of work, listing the experience and training of the manufacturer's
representative, who shall be a person who regularly performs the duties
specified, is certified in writing by the UHDS manufacturer to be
technically qualified and experienced in the installation of the system,
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and shall be authorized by the manufacturer to make and sign the daily
reports specified. The UHDS manufacturer's representative shall be under
the direct employ and supervision of the UHDS manufacturer.

1.5.4 Corrosion Engineer
Corrosion engineer refers to a person who, by knowledge of the physical

sciences and the principles of engineering and mathematics acquired by
professional education and related practical experience, is qualified to

engage in the practice of corrosion control. Such person may be a licensed
professional corrosion engineer or certified as being qualified by the
National Association of Corrosion Engineers (NACE), if such licensing or

certification includes 3 years experience in corrosion control on
underground metallic surfaces of the type under this contract. NACE
certification shall be technologist, corrosion specialist, or cathodic
protection specialist. The corrosion engineer shall make at least 3 visits
to the project site. The first of these visits shall include obtaining
soil resistivity data, acknowledging the type of pipeline coatings to be
used and reporting to the Contractor the type of cathodic protection
required. Once the submittals are approved and the materials delivered,
the corrosion engineer shall revisit the site to ensure the Contractor

understands installation practices and laying out the components. The
third visit shall involve testing the installed cathodic protection systems
and training applicable personnel on proper maintenance techniques. The

corrosion engineer shall supervise, inspect, and test the installation and
performance of the cathodic protection system.

1.5.5 Testing Firm

Submit a Certificate of Qualification from the independent testing firm or
firms, not later than 14 days after notice to proceed. The Testing Firm
must be able to certify that: weld examination methods and procedures, and
the interpretation of results will be performed in accordance with

ASME B31.1; the firm intends to utilize the proper sensitivity, range, and
calibration to produce density and geometric sharpness in sufficient
clarity to determine presence of defects; and that all test result screen
displays will be reviewed and interpreted, and reading reports signed, by
not less than a Certified American Society for Nondestructive Testing Level
ITI Ultrasonic Testing (UT).

1.5.6 Contract drawings

The contract drawings accompanying this specification provide information
on:

a. The size of carrier pipes, approximate length, and site location of
the system.

b. The routing and elevation of the piping along the route.

c. Location and design of manholes.

d. The obstacles that must be avoided along the path.

e. Location of piping anchors (anchors will be no closer than 3 feet
or further than 5 feet from entrance to manholes or buildings) at

manholes and/or buildings. The UHDS manufacturer shall incorporate
anchors as needed for the system.

SECTION 33 61 13 Page 5



P621 PARKING GARAGE - US NAVAL ACADEMY 22 JANUARY 2015

ANNAPOLIS, MARYLAND AMENDMENT NO. 0003
f. Operating pressure and temperature of system.
1.6 DELIVERY, STORAGE, AND HANDLING

Equipment and material placed on the job shall remain in the custody of the
Contractor until final acceptance whether or not the Contractor has been
reimbursed for the equipment and material by the Government. The
Contractor is solely responsible for the protection of the equipment and
material against damage from any source while stored or during
installation. Protect materials against damage from UV light, and entry of
water and mud, by installing watertight protection on open ends at all
times. Immediately replace sections of the casing or carrier piping found
to have been subjected to full or partial submergence in water (which would
allow the insulation to become wet). Materials awaiting installation shall
be covered to protect from UV degradation.

.7 SITE CONDITIONS

Classification of the site conditions for the UHDS shall be based on
ASTM D2487.

PART 2 PRODUCTS

2

.1 STANDARD PRODUCTS

Provide for this project a designed system and equipment which is of
current production and that essentially duplicate systems that have been in
satisfactory use for at least 5 years prior to bid opening at 3 locations.
Provide systems that have been operated under pressure, temperature and
site characteristics which are equal to or more severe than the operating
conditions in this specification and that have distributed the same

medium. The system shall be supported by a service organization that can
reach the site after a service call within 48 hours.

.2 FACTORY FABRICATED, DIRECT-BURIED DDT SYSTEMS

.2.1 DDT Steam and High Temperature Hot Water Carrier Pipes

Requirements shall be in accordance with paragraph HEAT DISTRIBUTION PIPING.

.2.2 DDT Carrier Pipe Insulation

Carrier pipe insulation shall conform to minimum thicknesses and type
listed in Tables 1 and 2 as required for temperature specified under
paragraph Rated Characteristics. Insulation shall be installed in a minimum
of 2 layers with joints staggered.

.2.3 Insulation Banding and Scrim

Stainless steel bands and clips, at least 1/2 inch wide, conforming to
ASTM Al67 (304 stainless steel), at a maximum spacing of 18 inches shall be
used over the scrim to secure the insulation onto the carrier pipe; a
minimum of 2 bands shall be used for each 4 foot section of insulation.
Scrim shall be vinyl-coated fiberglass with 18 by 16 mesh (number of
filaments per 1 inch) and made of 0.013 inch diameter vinyl-coated fibrous
glass yarn.
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2

.2.4 Casing

Casing shall be smooth-wall steel, electric resistance spiral welded,
conforming to ASTM Al34, ASTM A135/A135M, or ASTM A139/A139M and the values
tabulated below. Eccentric connectors shall be provided between casing
sections as needed to provide drainage of casing section between manholes
and between manholes and buildings. Provide transitions between new and
existing piping system, as well as fabricated casing to enclose materials
required to halt liquid flow and permit connection of carrier pipes.
Contractor shall be responsible for final field verification of existing
casing sizes.

Casing Diameter (in) Minimum Thickness (in)
6 - 26 0.250
27 - 36 0.250
37 - 42 0.250
46 0.250

.2.5 Casing End Plates, Vents, and Drains

End plates shall be made of ASTM A36/A36M steel, minimum thickness 1/2 inch
for conduit pipe sizes above 12 inches and 0.375 inches for conduit pipe
sizes 12 inches and less. A 1 inch ASTM A53/A53M, Sch 40, galvanized vent
riser pipe shall be provided on end plate vent opening. Vent pipe shall
extend to top of manhole and terminate 12 inches above grade with a 180
degree bend. A 1 inch drain shall be provided at the bottom and vent at
the top. Brass plugs and half coupling, constructed with welded steel and
welded to the end plate, shall be furnished; drains shall be plugged; vents
shall not be plugged.

.2.6 Air Space

Continuous 1 inch minimum air space shall be provided between carrier pipe
insulation and casing.

.2.7 Casing Coating and Insulation

Coating shall be rated by manufacturer for continuous service for at least
25 years at temperatures of 230 degrees F. Coating shall be applied in
accordance with the coating manufacturer's instructions, shall be factory
ingpected for holidays and repaired as necessgary. In addition, provide 1
inch urethane foam insulation on casing exterior in accordance with

ASTM C591 as well as high density polyethylene (HDPE) jacket having a
minimum thickness of 150 mils and applied directly onto insulation. All
pipe and fittings shall be factory jacketed.

.2.7.1 Fusion-Bonded Epoxy

Casing coating shall be fusion-bonded epoxy, minimum thickness 0.04 inches.

.2.7.2 Urethane Elastomer

Coating shall be urethane elastomer, minimum thickness 0.04 inches.

.2.8 Carrier Pipe Guides

Carrier pipe guides shall be spaced 10 feet on centers maximum, no more than
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5 feet from pipe ends, with a minimum of 3 guides per elbow section.
Guides shall be designed to allow thermal expansion without damage, to
provide proper pipe guiding, and to allow horizontal movement in 2
directions as required at expansion loops and bends. Design of supports
shall permit flow of water through the support. Pipe insulation shall
extend through the pipe guides and be protected by steel sleeves. Design
of guides shall negate metal-to-metal contact between the casing and the
carrier pipe. Insulation or non-metallic material used to ensure no
metal-to-metal contact shall not be compressed by the weight of the carrier
pipe when full of water.

2.2.9 Anchor Plates

Anchor plate shall be ASTM A36/A36M steel, welded to carrier pipe and
casing, 1/2 inch minimum thickness, with passages for air flow and water
drainage thru the annular air space in the system. Exterior surface of the
anchor plate shall be coated with the same coating material as the casing.

2.2.10 Field Connection of Casing Sections

Field connection of casing shall be made using a compatible steel section,
welded to casing sections, coated on all surfaces with UHDS manufacturer's
coating field repair compound, and covered with a 0.05 inch minimum
thickness polyethylene shrink sleeve designed for a service temperature
exceeding 176 degrees F.

2.2.11 Field Connection of Outer Casing Jacket Sections

HDPE clam-shell section conforming to casing jacket specification,
extrusion welded or butt fusion welded to jacket sections, pourable
polyurethane insulation infill and covered with a 0.05 inch minimum
thickness polyurethane shrink sleeve designed for a service temperature
exceeding 500 degrees F. Taping or hot air welding of outer casing jacket
is strictly forbidden.

2.2.12 Manufacturer's Identification

Embossed brass or stainless steel tag, hung by brass or stainless steel
chain at each end of each conduit or insulated piping in the manholes and
buildings, shall be provided. The tag shall identify UHDS manufacturer's
name, date of installation, Government contract number, and manufacturer's
project number.

2.3 PIPE INSULATION TYPE AND MINIMUM THICKNESS
Materials containing asbestos will not be permitted. The minimum thickness
of insulation for the heat distribution system shall be in accordance with

Tables 1 and 2 in which the insulations listed have passed the 96 hour
boiling water test.
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TABLE 1
MINIMUM PIPE INSULATION THICKNESS (inches)

For Steam (16 to 408 psig) and High Temperature
Hot Water Supply and Return (250 to 450 degrees F)

INSULATIONS
For Drainable/Dryable
Systems

Nominal Delta Thermo-12 MPT-PF

Pipe Super MPT-PC
Diameter Caltemp
(inches)
1.0 2.5 4.0 2.0
1.5 2.5 4.0 2.0
2.0 3.5 4.5 2.5
2.5 3.5 4.5 2.5
3.0 4.0 5.0 3.0
4.0 4.0 5.0 3.0
5.0 4.0 5.0 3.0
6.0 4.5 5.5 3.5
8.0 4.5 5.5 3.5
10.0 5.0 6.0 4.0
12.0 5.0 6.0 4.0
14.0 5.0 6.0 4.0
16.0 5.0 6.0 4.0
18.0 5.0 6.0 4.0

NOTE: 1) Delta is available from Rockwool in Leeds, Alabama.
2) MPT is available from Mineral Products of Texas in Houston, TX
3) Thermo-12 and Super Caltemp are available from Johns Manville in
Denver, Colorado.

As an alternate, Pyrogel XT insulation by Aspen Aerogel in thickness to
provide equivalent thermal performance may be used.

2.4 HEAT DISTRIBUTION PIPING
2.4.1 High Temperature Hot Water Pipe

Pipe material shall be steel; seamless ASTM A53/A53M, Grade B or

ASTM A106/A106M, Grade B; or electric resistance welded ASTM A53/A53M,
Grade B; Schedule 80 for piping less than 12 inches in diameter. Standard
weight will be permitted for pipe sizes 12 inches and above. ASTM A53/AS53M,
Type F furnace butt welded pipe will not be allowed. Joints will not be
allowed in factory fabricated straight section of carrier pipes. Factory
fabricated piping sections, as part of an expansion loop or bend, shall
have all welded joints 100 percent ultrasonically inspected in accordance
with ASME B31.1. Results shall be reviewed and interpreted by a Certified
American Society for Nondestructive Testing (ASNT) Level II UT-Technician,
employed by the testing firm, who shall sign the reading report.
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2.4.1.1 Joints

Joints shall be butt-weld except socket-weld joints will be permitted for
pipe sizes 2 inches and smaller. Dye penetrant may be used in place of 100
percent ultrasonic inspection for pipe sizes 2 inches and below. Location
and elevation of all field joints shall be indicated on detailed design
layout drawings. Split-ring welding rings may be used.

2.4.2 Fittings

Welds in factory fittings shall be ultrasonically inspected. Results shall
be reviewed and interpreted by a Certified ASNT Level II UT-Technician,
employed by the testing firm, who shall sign the reading report. The
Contracting Officer may review all inspection records, and if any welds
inspected are found unacceptable in accordance with ASME B31.1, the fitting
shall be removed, replaced, and ultrasonically reexamined at no cost to the
Government.

2.4.2.1 Butt-Welded

Fittings shall be steel; ASTM A234/A234M, Grade B or ASME B16.9, same
schedule as adjoining pipe. Elbows shall be long radius unless otherwise
indicated. Tees shall be full size or reducing as required, having
interior surfaces smoothly contoured. Split-ring welding rings may be used.

2.4.2.2 Socket-Welded

Fittings shall be forged steel ASME B16.11; 2000 pound class shall be used
for pipe sizes 2 inch and below. Dye penetrant inspection may be used in
lieu of ultrasonic inspection of welded fittings for pipe sizes 2 inches
and below.

2.5 EXPANSION LOOPS AND BENDS

Stresses shall be less than the maximum allowable stress from the Power
Piping Code (ASME B31.1). Submit pipe-stress and system-expansion
calculations for each expansion compensation elbow using a finite element
computer generated 3 dimensional analysis, not later than 7 days after
notice to proceed. Demonstrate with calculations that pipe stresses from
temperature changes are within the allowable requirements in ASME B31.1 and
that the anchors and the guides will withstand the resultant forces.
Detailed design layout drawings shall include all analysis node points. As
a minimum, computer analysis results shall include node stresses, forces,
moments and displacements. Calculations shall be stamped by a registered
Professional Engineer in the employ of the UHDS manufacturer. Detailed
design layout drawings and stress and anchor force calculations shall be
provided for all loops and bends. Locations of all anchors, guides and
supports shall be shown. The calculations shall be based on design
characteristics (pressures and temperatures) specified for both the supply
and return lines.

2.6 TEMPORARY PIPING BYPASS
If it is determined that the new system construction and cut-over cannot be
completed within the required schedule, the contractor shall provide a

temporary piping bypass and construction fence. The system shall be as
follows:
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2.6.1 Pipe and Fittings

Pipe and fittings shall be in accordance with paragraph 2.4 HEAT
DISTRIBUTION PIPING and related subparagraphs.

2.6.2 Pipe Insulation

Pipe, fitting and wvalve insulation shall be in accordance with paragraph
2.3 PIPE INSULATION TYPE AND MINIMUM THICKNESS. Banding and attachment
shall be in accordance with paragraph 2.2.3 Insulation Banding and Scrim.

2.6.3 Pipe Insulation Jacket/Casing

Temporary pipe and insulation casing underground shall be field-fabricated
l6-gauge carbon steel similar to paragraph 2.2.4 Casing. Temporary casing
shall be in accordance with paragraph 2.2.7.1 Fusion Coated Epoxy, tested
for holidays and repaired as necessary.

Above-ground pipe insulation shall be encased in 31.5 mil thick
self-sealing, aluminum butyl laminate vapor retarder jacket, and MIL-A-3316,
Class 2, Grade A, aluminum jacket in compliance with ASTM B209.

2.6.4 Valves

Valves shall be Class 300, 0OS&Y or gear operator, cast steel gate valves
ASTM A216/A216M, bolted bonnet, flanged, F6/stellited seats and wedge,
flexible wedge disc, asbestos free packing and gasket.

2.6.5 Supports

Provide temporary pipe supports in accordance with MSS-SP-69 and ASME B31.1,
non-guided support with Teflon slide surface and end stops, complete with
concrete foundation and painted structural steel frame. Provide shop
drawings for approval prior to installation.

PART 3 EXECUTION
3.1 PREPARATION
3.1.1 Job Conditions

Phasing of demolition and construction shall be as shown on contract
drawings.

3.1.2 Interruption of Existing Service

Submit preliminary schedule of proposed outages and interruptions within 10
days of receipt of Notice to Proceed. Submit schedule of proposed outages
and interruptions of existing services, minimum of 28 days in advance.
Arrange, phase and perform work and provide temporary facilities,
materials, equipment, and connections to utilities, to ensure adequate heat
distribution service for existing installations at all times. Only
necessary interruptions required for making connections will be permitted,
and only at times when approval is obtained from the Contracting Officer.
Set all interruptions to be as approved by the Contracting Officer.
Interruption shall be during warm weather period of low heat load as
approved by Contracting Officer.

Government will be responsible for the installation and operation of
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temporary steam boilers to serve academic areas, as well as the shut-down
and primary drainage of the entire HTHW system. Contractor shall be
responsible for final drainage of existing piping system to permit
installation of new system and connection to existing. All water drained
shall be to sanitary sewer system.

3.1.3 Grading

Unless otherwise shown on the contract drawings or the detailed design
layout drawings, steam/condensate and high temperature hot water
supply/return lines shall be graded uniformly downward not less than 5.0
inches in 100 feet to the lower point of entry between manholes and/or
building entries.

3.1.4 Connecting to Existing Work

Submit changes required to the UHDS design due to interferences or
conflicts, upon realization of interferences or conflicts. Connect new
work to existing work in a neat and workmanlike manner. Where an existing
structure must be cut or existing utilities interfere, such obstructions
shall be bypassed, removed, replaced or relocated, restored and repaired.
Any changes required to the UHDS design as a result of interferences or
conflicts shall be approved by the UHDS designer and the Contracting
Officer. Work disturbed or damaged shall be replaced to its prior
condition.

3.1.5 Coordination

The location of all items of equipment and work of all trades shall be
coordinated. Operability and maintainability of the equipment and systems
shall be maintained.

3.1.6 Variations

Any variations from the approved, detailed design layout drawings shall be
submitted to the Contracting Officer for approval. Variations shall be
signed and sealed by the UHDS manufacturers' professional engineer
responsible for the complete design of the UHDS.

3.2 DEMOLITION
3.2.1 Demolition Procedures

Work shall be performed in accordance with requirements for phasing. Pipe,
valveg, fittings, insulation, and hangers, including the connection to the
structure and any fastenings, shall be removed. Openings in manhole or
building walls shall be sealed after removal of piping. Material and
equipment removed shall become the property of the Contractor and shall be
removed from Government property within 1 week and shall not be stored in
operating areas. Flame cutting shall be performed with adequate fire
protection facilities available as required by safety codes and Contracting
Officer.

3.2.2 Asbestos Removal

Asbestos removal shall conform to Section 02 82 16.00 20 ENGINEERING
CONTROL OF ASBESTOS ABATEMENT MATERIALS.

SECTION 33 61 13 Page 12



P621 PARKING GARAGE - US NAVAL ACADEMY 22 JANUARY 2015
ANNAPOLIS, MARYLAND AMENDMENT NO. 0003

3.3 PIPE, PIPING JOINTS AND FITTINGS
3.3.1 Joint Preparation

All pipe shall be protected from entry of contaminants from factory. All
coverings shall remain in place until time of assembly. Pipe and fittings
shall be cleaned inside and outside before and after assembly. Dirt,
scale, and other foreign matter shall be removed from inside the piping by
use of a pipe swab or pipe pig before connecting pipe sections, valves,
equipment or fittings. Eccentric connectors shall be used as needed
between casing sections to provide drainage of casing section between
manholes and between manholes and buildings.

3.3.2 Direction Changes

Changes in direction shall be made with factory-built reinforced fittings.
Field-fabricated fittings and miters will not be permitted.

3.4 WELDING

Submit Certification of Acceptability of all welds made in the field, upon
completion of the project. This certification shall consist of a letter,
signed by an official of the independent testing firm or firms examining
welds, stating that all provisions of this specification have been complied
with, and that all welds inspected ultrasonically have met the specified
acceptability standards. The Contractor will be responsible for welding
quality and shall:

a. Conduct tests of the welding procedures used in the work,
determine the suitability of the procedures used, determine that
the welds made will meet the required tests, and determine that
the welding operators have the ability to make sound welds under
standard conditions.

b. Comply with ASME B31.1.

c. Perform all welding operations required for construction and
installation of the heat distribution system.

3.4.1 Qualification of Welders
Rules of procedure for qualification of all welders and general
requirements for fusion welding shall conform with the applicable portions
of ASME B31.1, and as outlined below.

3.4.2 Examining Welders
Examine each welder to determine the ability of the welder to meet the
required qualifications. Welders shall be tested for welds in all
positions, including welds with the axis horizontal (not rolled) and with
the axis vertical. Each welder shall:

a. Weld only in positions in which they have qualified.

b. Identify welds with the specific code marking signifying name and
number assigned.
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.4.3 Examination Results

Furnish a list of welder's names and corresponding code markings. Welders
which fail to meet the prescribed welding qualifications shall be
retested. Welders who fail the second test shall be disqualified for work
on this project.

4.4 Beveling

Field and shop bevels shall be done by mechanical means or by flame
cutting. Where beveling is done by flame cutting, surfaces shall be
thoroughly cleaned of scale and oxidation just prior to welding.

.4.5 Erection

Piping shall not be split, bent, flattened, or otherwise damaged before,
during, or after installation. Where the pipe temperature falls to 32
degrees F or lower, the pipe shall be heated to approximately 00 degrees F
for a distance of 1 foot on each side of the weld before welding, and the
weld shall be finished before the pipe cools to 32 degrees F.

4.6 Defective Welds

Defective welds shall be replaced and reinspected in accordance with
ASME B31.1. Repairing defective welds by adding weld material over the
defect or by peening will not be permitted. Welders responsible for
defective welds shall be tested for qualification.

.4.7 Electrodes

Electrodes shall be stored in a dry, heated area, and shall be kept free of
moisture and dampness during fabrication operations. Electrodes that have
lost part of their coating shall not be used.

.4.8 Ultrasonic Testing

An approved independent testing firm regularly engaged in ultrasonic
testing shall perform ultrasonic examination of 100 percent of the field
welds in the carrier piping of direct-buried systems in accordance with
ASME B31.1. The following shall be furnished: a set of screen outputs
showing each weld inspected, a reading report evaluating the quality of
each weld, and a location plan showing the physical location where each
weld is to be found in the completed project, prior to installing casing
field joints, backfilling and hydrostatic testing. All results shall be
reviewed and interpreted by a Certified American Society for Nondestructive
Testing Level II UT-Technician, employed by the testing firm, who shall
sign the reading report. The Contracting Officer may review all inspection
records, and if any welds inspected are found unacceptable they shall be
removed, rewelded, and ultrasonically reexamined at no cost to the
Government .

.5 HEAT DISTRIBUTION SYSTEM INSTALLATION

Submit a complete description of the design and assembly of the system,
materials of construction and field installation instructions, not later
than 21 days prior to the start of field measurements. Include sufficient
system details to show that the specified minimum insulation thickness has
been met. A detailed design layout of the system (plan and elevation
views) showing size, type, elevations and location of each component to be
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used in the system, the design and location of anchors, pipe guides, pipe
supports, expansion loops, Z-bends, L-bends, end seals, leak plates, joint
locations, pipe and insulation thickness and sizes, types, and movements,
connection to manhole and building wall penetrations, and including, if
applicable, details of transition point to aboveground or other type
systems. Also, if applicable, type and details of the cathodic protection
system to be used. Detailed design layout drawings shall be stamped by a
registered Professional Engineer. The UHDS manufacturer's representative
shall oversee the delivery, storage, installation and testing of the
system. Work shall be in accordance with the requirements specified and
with the printed instructions of the manufacturer. These specifications
shall take precedence over the printed instructions if conflicts arise.
Printed instructions shall be submitted to the Contracting Officer prior to
system installation. Submit operation and maintenance manual listing
routine maintenance procedures, possible breakdowns and repairs, procedures
for recording conduit temperatures biannually, and troubleshooting guides,
before completion of work. Include in the Manual as-built piping layout of
the system with final elevations. Provide GIS locations of all elbows and
terminationg in system.

3.5.1 Verification of Final Elevations

Elevations shall be taken at every completed field joint, 1/3 points along
each pipe section and top of elbows. These measurements shall be checked
against the contract drawings and shall confirm that the conduit system has
been installed to the elevations shown on the contract drawings. Slope
shall be uniform to within 0.1 percent. These measurements shall be
recorded by the Contractor, included in the UHDS manufacturer's
representative daily report, and given to the Contracting Officer prior to
covering the casing with backfill material.

3.5.2 Excavation, Trenching, and Backfilling

Excavation, trenching, and backfilling shall be performed as required by
the UHDS manufacturer's design and as specified in Section 31 23 00.00 20
EXCAVATION AND FILL. Pipe shall lay on a 12 inch minimum sand bed and
shall be backfilled with sand on all sides to a minimum of 6 inches as
measured from outside of casing. Foundation for system shall be firm and
stable. Foundation and backfill shall be free from rocks or substances
which could damage the system coating. Concrete anchor and thrust blocks
shall be installed in undisturbed earth. Backfilling shall not commence
until system has been satisfactorily pressure tested (both hydrostatic test
of carrier and air test of casing). Minimum depth of burial to the top of
the casing (or PIPI envelope) shall be 36 inches.

3.5.3 UHDS Manufacturer's Representative Responsibilities

The UHDS Manufacturer's representative shall be present at the job site and
witness when the following types of work are being performed:

a. Inspection and unloading.

b. Inspection of trench prior to commencing installation of system.
c. Inspection of concrete anchors and thrust blocks.

d. Pneumatic and Hydrostatic testing.

e. Field joint closure work.
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f. Air test of casing.
g. Repair of any coating.
h. 1Initial backfill up to 10 inches above the top of the casing.

i. Verification of final elevations. Elevation readings shall be
witnessed and recorded.

j. Operational tests.

The UHDS manufacturer's representative shall notify the Contractor
immediately of any problems. The UHDS manufacturer's representative shall
notify the Contracting Officer of problems requiring immediate action;
otherwise, the daily reports shall note any problems encountered and
indicate the corrective actions taken.

3.5.4 UHDS Manufacturer's Representative Reports

The UHDS manufacturer's representative shall: prepare and sign a written
daily report; present the original daily report to the Contracting Officer
no later than one working day after it is prepared; and forward 1 copy to
the manufacturer's main office. The report shall state whether or not the
condition and quality of the materials used and the delivery, storage,
installation and testing of the system are in accordance with the drawings,
specifications, and manufacturer's printed instructions and are
satisfactory in all respects. When any work connected with the
installation is unsatisfactory, the report shall state what corrective
action has been taken or shall contain the UHDS manufacturer's
recommendations for corrective action. The report shall identify any
condition that could result in an unsatisfactory installation, including
such items as open conduit ends left in the trench overnight and improper
manhole entries. The daily reports shall be reviewed, signed and sealed,
on a weekly basis, by the registered engineer responsible for the system
design. Signed and sealed copies of the daily reports shall be submitted
with the payment request. Requests for payment will be denied if the
weekly review is not accomplished. Upon completion of the work and before
final acceptance, a notarized Certificate of Compliance, signed by a
principal officer of both the manufacturing and the contracting firms,
stating that the installation is satisfactory and in accordance with
drawings, specifications, and manufacturer's instructions shall be
delivered to the Contracting Officer. The UHDS manufacturer shall retain a
copy of all daily reports and the Certificate of Compliance for 5 years
after final acceptance of the system by the Government.

3.5.5 Protection

Casing coating shall be protected from damage during unloading, storage,
rigging and installation. Casing and carrier pipe ends shall be protected
from water intrusion during unloading, storage, rigging and installation.
Piping and accessories shall be protected from damage due to exposure to UV
light.

3.5.6 Defective Material
The UHDS manufacturer's representative shall take prompt action to remove

from the site all damaged or defective material, subject to rejection in
accordance with the quality assurance provisions included in the
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manufacturer's submittals and printed instructions, and shall order prompt
replacement of such material.

.6 TESTS

Submit a proposed test procedure and proposed samples of test data sheets
for each required test, 30 days prior to the proposed test date. The
procedure shall contain a complete description of the proposed test with
calibration curves or test results furnished by an independent testing
laboratory of each instrument, meter, gauge, and thermometer to be used in
the tests. The test shall not commence until the procedure has been
approved. Leak-tightness of all piping systems shall be demonstrated by
performing pressure tests (hydrostatic, pneumatic) and operational tests.
Heat distribution system shall be pressure tested in conformance with
specified requirements and printed instructions for the system supplied;
tests shall include carrier piping and casing. The carrier pipe shall be
hydrostatically tested. Casings of DDT systems shall be pneumatically
tested. Casing and end seals of WSL system shall be tested for intrusion
of water into the casing and insulation. Mercury shall not be used in
thermometers required for the tests.

.6.1 Pneumatic, Hydrostatic and Operational Tests

Before conducting heat distribution system tests, lines shall be flushed
with high pressure water until the Contracting Officer, after examining the
discharge, stops the flush.

.6.1.1 Pneumatic Test

The casing of DDT systems shall be pneumatically tested after welding and
before field coating using air as the test medium. The test pressure shall
be 5 psig. Persons not working on the test operations shall be kept out of
the testing area while testing is proceeding. The test shall be made on
the system as a whole or on sections that can be isolated. Joints in
sections shall be tested prior to backfilling when trenches must be
backfilled before the completion of other pipeline sections. The test
shall continue for 24 hours from the time of the initial readings to the
final readings of pressure and temperature. The initial test readings of
the instrument shall not be made for at least 1 hour after the casing has
been subjected to the full test pressure, and neither the initial nor final
readings shall be made at times of rapid changes in atmospheric

conditions. There shall be no indication of reduction of pressure during
the test after corrections have been made for changes in atmospheric
conditions in conformity with the relationship T(1)P(2) = T(2)P(1l), in
which T and P denote absolute temperature and pressure, respectively, and
the numbers denote initial (1) and final (2) readings. Pressure shall be
measured with a pressure gauge conforming to ASME B40.100. A throttling
type needle valve or a pulsation dampener and shutoff valve may be
included. The diameter of the face shall be at least 4.5 inches with a
measurable range of 0 to 15 psig and graduations of at least 0.5 psig.
During the test, the entire system shall be completely isolated from all
compressors and other sources of air pressure. Each joint shall be tested
while under test pressure by means of soap and water or an equivalent
nonflammable solution prior to backfilling or concealing any work. All
labor, materials and equipment for conducting the tests shall be furnished
by the Contractor and shall be subject to inspection at all times during
the tests. Maintain proper safety precautions for air pressure testing at
all times during the tests.
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3.6.1.2 Hydrostatic Test

Carrier piping shall be tested hydrostatically before insulation is applied
at field joints and shall be proved tight at a pressure 1.5 times the heat
distribution supply pressure of 600 psig for not less than 2 hours. There
shall be no indication of reduction of pressure during the test. Pressure
shall be measured with a device calibrated to be read in increments not
greater than 0.1 psi.

3.6.1.3 Operational Test

Prior to acceptance of the installation, subject system to operating tests
simulating actual operating conditions to demonstrate satisfactory
functional and operating efficiency. These operating tests shall cover a
period of not less than 6 hours for each portion of system tested. Submit
for approval a schedule of the tests to be performed 14 days in advance.
Provide calibrated instruments, equipment, facilities and labor, at no
additional cost to the Government. When failures occur, problems shall be
repaired and test repeated.

3.6.2 Deficiencies

Deficiencies discovered shall be corrected at the Contractor's expense.
Major deficiencies, or failure to correct deficiencies, may be considered
cause for rejecting the entire installation.

3.7 BURIED UTILITY WARNING AND IDENTIFICATION
3.7.1 Plastic Marking Tape

Polyethylene plastic tape manufactured specifically for warning and
identifying buried utility lines shall be supplied and installed. Tape
shall be buried above the pipe during the trench backfilling operation and
shall be buried approximately 12 inches below grade. Tape shall be 0.004
inch thick polyethylene with metallic core. Tape shall be acid- and
alkali-resistant and shall have a minimum strength of 1750 psi lengthwise
and 1500 psi crosswise with an elongation factor of 350 percent. The tape
shall be manufactured with integral wires, foil backing or other means to
enable detection by a metal detector when the tape is buried up to 3 feet
deep. The metallic core of the tape shall be encased in a protective
jacket or provided with other means to protect it from corrosion. The tape
shall be of a type specifically manufactured for marking and locating
metallic underground utilities. Tape shall be 6 inches wide and printed
with a caution and identification of the piping system over the entire tape
length. Tape shall be yellow with bold black letters. Tape color and
lettering shall be unaffected by moisture and other substances contained in
the backfill material.

3.7.2 Markers for Underground Piping

Markers for underground piping shall be located along the distribution and
service lines. Markers shall be placed as indicated approximately 2 feet
to the right of the distribution system when facing in direction of flow in
the supply line. The marker shall be concrete 6 inch square or round
section 3 feet long. The top edge of the marker shall have a minimum 1/2
inch chamfer all around. The letters HTHW shall be impressed or cast on
the top, and on one side of the markers to indicate the type of system that
is being identified. Each letter shall be formed with a V-shaped groove
and shall have a width of stroke at least 1/4 inch at the top and depth of
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1/4 inch. The top of the marker shall protrude not more than 1 inches
above finished grade. In addition, provide final GPS coordinates for top
centerline of each fitting installed.

3.8 THERMAL PERFORMANCE TESTING

The equipment and procedures specified shall be used to ensure acceptable
thermal performance of the installed system. Submit manufacturer's data
sheets on all UHDS components and the instrumentation required for thermal
performance testing, 14 days after notice to proceed. All materials and
procedures described for this test shall be included as deliverables of the
construction contract for the system, unless otherwise noted.

3.8.1 Equipment
3.8.1.1 Casing Temperature Measurement

Before backfilling, and after field joint closures have been welded to the
casing and the coating has been applied and cured, temperature sensors
shall be attached to the exterior of every other field joint closure. The
sensors shall be attached with epoxy suitable for use at 500 degrees F. A
sensor shall be adhered with epoxy to the coated casing near the midpoint
of every other pipe section between field joints. The sensor shall not be
located closer than 5 feet from any guide in the interior of the casing.
After the sensors have been adhered to the casing, 2 complete wraps of duct
tape shall be used to secure and protect the sensor. The radial position
of the sensors shall be located 45 degrees from the top center of the
casing, at either the 1:30 or 10:30 position, away from the adjacent heat
distribution system pipe if present. All sensors shall be type T
thermocouples in accordance with ISA MC96.1 copper constantan 20 gauge
thermocouplesg, made from special limits grade thermocouple wire, 0.5
degrees C or 0.4 percent maximum error, with each conductor insulated and
an overall jacket on both conductors. Insulation on the thermocouple wires
shall be suitable for service at 500 degrees F. The thermocouple wire
between sensor location and termination point shall be continuous with no
splicing or other connections. Each sensor shall be shown with a special
symbol on the detailed design layout drawings and shall be identified by a
number and/or letter code, starting from the upstream manhole.

3.8.1.2 Carrier Pipe Temperature Measurement

Carrier pipe temperature shall be measured within the manhole where the
panel box is located. Carrier pipe temperature shall be measured by a
sensor adhered with epoxy directly to the exterior of the carrier pipe.
All sensors shall be type T thermocouples in accordance with ISA MC96.1
copper constantan 20 gauge thermocouples, made from special limits grade
thermocouple wire, 0.5 degrees C or 0.4 percent maximum error, with each
conductor insulated and an overall jacket on both conductors. Insulation
on the thermocouple wires shall be suitable for service at 500 degrees F.
The thermocouple wire between sensor location and termination point shall
be continuous with no splicing or other connections. The location of this
sensor shall be at either the 1:30 or 10:30 position. At the location of
the sensor, the carrier pipe shall be insulated with calcium silicate
insulation at least 5 inches thick. This insulation shall extend at least
6 inches on each side of the actual sensor location and shall be clad with
an aluminum jacket.
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3.8.1.3 Terminals

The wires from each casing or carrier pipe temperature sensor shall be
extended into the nearest manhole and terminated in a panel box. The panel
box shall be a NEMA Type 4 waterproof enclosure, of suitable size, mounted
near the top of the manhole at a location near the manhole entrance,
accessible without entrance into the manhole, where possible. The
termination of the sensor wires shall be with an approved connector of type
OMEGA Miniature Jack Panel (MJP-*-*-T) . The thermocouple jack panel shall
be mounted to the back plate of the panel box. The temperature sensors
shall be labeled at their termination within the panel box; a drawing
showing the location of each temperature sensor shall be laminated and
attached to the inside of the panel box. All temperature sensors shall be
verified as operational by an independent laboratory, hired by the
Contractor, after backfilling is complete but before the system is accepted.

3.8.2 Thermal Performance Test

After the system construction is complete, including backfilling, and the
system has reached operating condition for at least 30 days, all of the
temperature sensors shall be read by an independent laboratory with
experience and equipment appropriate for the sensors used. The temperature
shall be recorded for each sensor. The temperatures shall be tabulated and
submitted in accordance with specified requirements. If temperatures
exceed values in Table 3, that portion shall be repaired and temperatures
again measured and recorded.

TABLE 3

Carrier Pipe Carrier Pipe Acceptable Casing Acceptable Casing
Temperat. TP Temperat. TP Temperature TC Temperature TC
(degrees C) (degrees F) (degrees C) (degrees F)

121 250 43 110

135 275 47 116

149 300 50 123

163 325 54 129

177 350 58 136

204 400 65 149

218 425 68 155

232 450 72 162

The following equations were used to calculate the above values:

T@ <(0.261)
T, <(0.261)

(TP) + 44.3 (for English units)

X
X (TP) + 11.5 (for Metric units)

For carrier pipe temperatures between those given in Table 3, the maximum
acceptable casing temperature may be either interpolated from the values in
Table 3 or calculated using the equations above.

-- End of Section --
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