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SECTION 01 11 00

SUMMARY OF WORK
08/11

PART 1 GENERAL

1.1 DEFINITIONS

Definitions pertaining to sustainable development are as defined in ASTM
E2114, and as specified. '

a. "Environmentally preferable products” have a lesser or reduced effect
on the environment in comparison to conventional products and
services. This comparison may consider raw materials acquisition,
production, manufacturing, packaging, distribution, reuse, operation,
maintenance, or disposal of the product.

b. "Indoor environmental quality" is the physical characteristics of the
building interior that impact occupants, including air quality,
illumination, acoustics, occupant control, thermal comfort,
daylighting, and views.

¢c. "Operational performance" is the functional behavior of the building as
a whole or of the building components.

d. "Sustainability" is the balance of environmental, economic, and
societal considerations.

1.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. - The
following shall be submitted in accordance with Section 01 33 00 SUBMITTAL
PROCEDURES :

SD-01 Preconstruction Submittals
Upon receipt of Government Furnished Equipment, the Contractor
shall submit records in accordance with paragraph entitledq,
"Government Furnished Property," of this section.
Submit the following items to the Contracting Officer:
Utility Outage Requests; G
Utility Connection Requests; G
Confined Space Entry Permits; G
Excavation (Dig) Permits; G
Welding/Grinding Permits; G
Hot Work Permits; G
Electrical Work Permits; G
1.3 WORK COVERED BY CONTRACT DOCUMENTS

1.3.1 Project Description

The work includes Mechanical, Electrical, Controls, and Commissioning
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associated with the following work:
1. Chiller Upgrades - Drawing 79K39691

A. Replacement of 3 existing nominal 600 ton dual compressor R-11
centrifugal chillers as manufactured by Carrier with 3 new nominal 600
ton machines.

B. Replacement and relocation of chiller primary pumps and associated
piping revisions.

C. Miscellaneous chiller plant work to include, but not limited to,
refrigerant monitoring and evacuation system, temporary chiller
connections, temporary chiller, electrical modifications in support of
related mechanical work, re-work of pipe supports, and
modifications/expansion of the existing Carrier DDC control system to
include new I/0, chiller control panel network connections, and
programming for graphics and sequences.

2. Air Handlers Upgrades - Drawing 79K39690

A. Replacement of 11 central station chilled and hot water air handling
units, related ductwork and piping modifications, controls, test and
balance and commissioning. :

B. Electrical work in support of the replacement of the mechanical
equipment.

1.3.2 Location

The work .shall be located in the LC-39 Area of Kennedy Space Center, at the
Booster Fabrication Facility (BFF) approximately as indicated. The exact
location will be shown by the Contracting Officer.

1.4 CONTRACT DRAWINGS

»

The following drawings accompany this specification and are a part thereof.

Chiller Upgrades Drawing No. 79K39461
Sheets 1 through 31

Air Handlers Upgrades Drawing No. 79K49690
Sheets 1 through 39

Five sets of full size contract drawings, maps, and specifications will be
furnished to the Contractor without charge. Reference publications will not
be furnished.

Contractor shall immediately check furnished drawings and notify the
Government of any discrepancies.

1.5 NORMAL WORK HOURS
Normal duty hours for work shall be from 7:00 a.m. to 3:30 p.m., Monday
through Friday. Requests for additional work shall require written
approval from the Contracting Officer 7 days in advance of the proposed

work period.

After-hours, weekend and holiday work shall be performed to limit the
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duration of outages, to be coordinated through the Contracting Officer.
1.6 OCCUPANCY OF PREMISES

Building(s) will be occupied during performance of work under this
Contract. Occupancy notifications will be posted in a prominent location
in the work area.

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

1.7 EXISTING WORK

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

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

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

1.8 ON-SITE PERMITS
1.8.1 Utility Outage Requests and Utility Connection Requests

Notify the Contracting Officer at least 72 hours prior to starting
excavation work. Contractor is responsible for marking and verifying all
utilities not marked.

The Contractor shall verify the elevations of existing piping, utilities,
and any type of underground obstruction not indicated or specified to be
removed. But indicated in locations to be transversed by piping, ducts,
and other work to be installed. Verify elevations before installing new
work closer than nearest manhole or other structure at which an adjustment
in grade can be made.

Work shall be scheduled to hold outages to a minimum.

Utility outages and connections required during the prosecution of work
that affect existing systems shall be arranged for at the convenience of
the Government and shall be scheduled outside the regular working hours or
on weekends or holidays.

Contracting Officer may permit local utility outages at his discretion.

Contractor shall not be entitled to additional payment for utility outages
and connections required to be performed outside the regular work hours.

Requests for utility outages and connections shall be made in writing to
the Contracting Officer at least 14 calendar days in advance of the time
required. Each request shall state the system involved, area involved,
approximate duration of outage, and the nature of work involved.
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1.8.2 Permits

79K39342

ACTIVITY

SUBMISSION DATE

SUBMISSION FORM

Confined Space Entry Permits

15
to

calendar days prior
work

KSC/CCAFS 16-287

Electrical Work Permits

15
to

calendar days prior
work

KSC-26-400NS

Excavation (Dig) Permits

15

calendar days prior

KSC-26-312V3NS

to work

Welding/Grinding Permits 7 calendar days prior to |50-157NS
work

Hot Work Permits 7 calendar days prior to |2-271V2

work

Permits shall be posted at a conspicuous location in the construction area.

Burning of trash or rubbish is not permitted.

1.9 EXCAVATION

Obtain digging permits prior to start of excavation.
site with electromagnetic or sonic equipment,

Scan the construction
and mark the surface of the

ground or paved surface where existing underground utilities are
discovered. Verify the elevations of existing piping, utilities,and any
type of underground or encased obstruction not indicated to be specified or
removed but indicated or discovered during scanning in locations to be
traversed by piping, ducts, and other work to be conducted or installed.
Verify elevations before installing new work closer than nearest manhole or
other structure at which an adjustment in grade can be made.

1.9.1 Notification

Notify the Contracting Officer at least 15 days prior to starting

excavation work.

1.10 SALVAGE MATERIAL AND EQUIPMENT

Items designated by the Contracting Officer to be salvaged shall remain the

property of the Government.

The salvaged property shall be segregated,

itemized, delivered, and

off-loaded at the Government designated storage area located within 10 miles

of the construction site.

Contractor shall maintain property control records for material or
Contractor's system of property control

equipment designated as salvage.
may be used if approved by the Contracting Officer.

Contractor shall be

responsible for storage and protection of salvaged materials and equipment
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until disposition by the Contracting Officer.
PART 2' PRODUCTS

Not used.
PART 3 EXECUTION

Not used.
-- End of Section --
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SECTION 01 33 00

SUBMITTAL PROCEDURES
05/11

PART 1 GENERAL

1.

1

1 DEFINITIONS

.1.1 Submittal Descriptions (SD)

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

SD-01 Preconstruction Submittals

Submittals which are required prior to issuance of contract notice to
proceed.

Certificates of insurance
Surety bonds
List of proposed Subcontractors
List of proposed products

" Construction progress schedule
Submittal register
Schedule of prices
Health and safety plan
Work plan
Quality Control (QC) plan
Environmental protection plan

SD-02 Shop Drawings

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

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

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

SD-03 Product Data

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

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

SD-05 Design Data

Design calculations, mix designs, analyses or other data pertaining to
a part of work.

SD-06 Test Reports

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

Report which includes findings of a test required to be performed by
the Contractor on an actual portion of the work or prototype prepared
for the project before shipment to job site.
Report which includes finding of a test made at the job site or on
sample taken from the job site, on portion of work during or after
installation.

Investigation reports.

Daily logs and checklists.

Final acceptance test and operational test procedure.

SD-07 Certificates

Statements printed on the manufacturer's letterhead and signed by
responsible officials of manufacturer of product, system or material
attesting that product, system or material meets specification
requirements. Must be dated after award of project contract and
clearly name the project.
Document reduired of Contractor, or of a manufacturer, supplier,
installer or Subcontractor through Contractor, the purpose of which is
to further quality of orderly progression of a portion of the work by
documenting procedures, acceptability of methods or personnel
qualifications. '

Confined space entry permits.

Text of posted operating instructions.

SD-08 Manufacturer's Instructions

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

hazards and safety precautions.

SD-09 Manufacturer's Field Reports
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1.

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

Factory test reports.
SD-10 Operation and Maintenance Data

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

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

SD-11 Closeout Submittals

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

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

1.2 Approving Authority

Office or designated person authorized to approve submittal. Approval of
components and shop drawings does not take away from or reduce the
responsibility of the Contractor to provide a complete, finished, fully
functional installation which complies with the construction documents.

.1.3 Work

As used in this section, on- and off-site construction required by contract
documents, including labor necessary to produce submittals, construction,
materials, products, equipment, and systems incorporated or to be
incorporated in such construction.

.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. Submit
the following in accordance with this section.

SD-01 Preconstruction Submittals

Submittal Register; G
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1.

1

1.

1

3 SUBMITTAL CLASSIFICATION

Submittals are classified as follows:

.4 PREPARATION

4.1 Transmittal Form

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

.4.2 Identifying Submittals

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

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

a. Project title and location.

b. Construction contract number.

¢. Date of the drawings and revisions.

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

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

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

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

h. Product identification and location in project.

.4.3 Format for SD-02 Shop Drawings

All drawings shall be prepared in electronic format, AutoCAD Release 2009

or later, and provided in the native file format (.dwg), as well as Adobe .pdf.
Control system workstation and HMI graphics shall be prepared using the
application specific graphic development program. Drawings shall be

submitted in hard copy with not less than 2 electronic copies submitted on
digital video disks (DVD's).

Shop drawings are not to be less than 8 1/2 by 11 inches nor more than 30
by 42 inches, except for full size patterns or templates. Prepare drawings
to accurate size, with scale indicated, unless other form is required.
Drawings are to be suitable for reproduction and be of a quality to produce
clear, distinct lines and letters with dark lines on a white background.
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Present 8 1/2 by 11 inches sized shop drawings as part of the bound volume
for submittals required by section. Present larger drawings in sets.

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

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

Reserve a blank space, no smaller than 5-1/2 incheswide by 3-inches tall on
the right hand side of each sheet for the Government disposition stamp.

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

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

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

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

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

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

Provide product data in English (inch-pound) dimensions.

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

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

Collect required data submittals for each specific material, product, unit
of work, or system into a single submittal and marked for choices, options,
and portions applicable to the submittal. Mark each copy of the product
data identically. Partial submittals will be accepted for expedition of
construction effort. Where the Contractor elects to provide partial
submittals, he accepts the risk that subsequent submittals could impact the
requirements of a previously approved partial submittal, and will make any
necessary revisions at no cost to the Government.

Submit manufacturer's instructions prior to installation.

Clearly mark data to indicate applicable information and cross out
information that does not apply.

1.4.5 Format of SD-05 Design Data and SD-07 Certificates

Provide design data and certificates on 8 1/2 by 11 inches paper. Provide
a bound volume for submittals containing numerous pages.

1.4.6 Format of SD-06 Test Reports and SD-09 Manufacturer's Field Reports
Provide reports on 8 1/2 by 11 inches paper in a complete bound volume.

Indicate by prominent notation, each report in the submittal. 1Indicate
specification number and paragraph number to which it pertains.

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

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

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

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

1.5 QUANTITY OF SUBMITTALS

1.5.1 Number of Copies of SD-02 Shop Drawings
Number of copies shall be as directed by the Contracting Officer.

PART 2 PRODUCTS
Not Used

PART 3 EXECUTION

Not Used

-- End of Section --
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SECTION 01 42 00

SOURCES FOR REFERENCE PUBLICATIONS
08/10

PART 1 GENERAL

1

.1 REFERENCES

Various publications are referenced in other sections of the specifications
to establish requirements for the work. These references are identified in
each section by document number, date and title. The document number used
in the citation is the number assigned by the standards producing
organization, (e.g. ASTM B564 Nickel Alloy Forgings). However, when the
standards producing organization has not assigned a number to a document,
an identifying number has been assigned for reference purposes.

.2 ORDERING INFORMATION

The addresses of the standards publishing organizations whose documents are
referenced in other sections of these specifications are listed below, and
if the source of the publications is different from the address of the
sponsoring organization, that information is also provided. Documents
listed in the specifications with numbers which were not assigned by the
standards producing organization should be ordered from the source by title
rather than by number.

AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)
38800 Country Club Drive

Farmington Hills, MI 48331

Ph: 248-848-3700

Fax: 248-848-3701

E-mail: bkstore@concrete.org

Internet: http://www.concrete.org

AIR-CONDITIONING, HEATING AND REFRIGERATION INSTITUTE (AHRI)
2111 Wilson Blvd, Suite 500

Arlington, VA 22201

Ph: 703-524-8800

Fax: 703-528-3816

E-mail: fdietz@ahrinet.org

Internet: http://www.ahrinet.org

ACOUSTICAL SOCIETY OF AMERICA (ASA)
2 Huntington Quadrangle, Suite 1NO1
Melville, NY 11747-4502

Ph: 516-576-2360

Fax: 516-576-2377

E-mail: asa@aip.org

Internet: http://asa.aip.org

AIR MOVEMENT AND CONTROL ASSOCIATION INTERNATIONAL (AMCA)
30 West University Drive

Arlington Heights, IL 60004-1893

Ph: 847-394-0150

Fax: 847-253-0088
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E-mail: amca@amca.org
Internet: http://www.amca.org

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)
One East Wacker Drive, Suite 700

Chicago, IL 60601-1802

Ph: 312-670-2400

Fax: 312-670-5403

Publications: 800-644-2400

E-mail: pubs@aisc.org

Internet: http://www.aisc.org

AMERICAN SOCIETY OF CIVIL ENGINEERS (ASCE)
1801 Alexander Bell Drive

Reston, VA 20191-4400

Ph: 703-295-6300 - 800-548-2723

Fax: 703-295-6333

E-mail: membere@asce.org

Internet: http://www.asce.org

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

1791 Tullie Circle, NE

Atlanta, GA 30329

Ph: 800-527-4723 or 404-636-8400

Fax: 404-321-5478.

E-mail: ashrae@ashrae.org

Internet: http://www.ashrae.org

AMERICAN SOCIETY OF SAFETY .ENGINEERS (ASSE/SAFE)
1800 East Oakton Street

Des Plaines, IL 60018-2187

Ph: 847-699-2929

Fax: 847-768-3434

E-mail: customerservice@asse.org

Internet: http://www.asse.org

AMERICAN WELDING SOCIETY (AWS)

550 N.W. Ledeune Road

Miami, FL 33126

Ph: 800-443-9353 - 305-443-9353

Fax: 305-443-7559

E-mail: info@aws.org or customerservice@awspubs.com
Internet: http://www.aws.org

ASME INTERNATIONAL (ASME)

Three Park Avenue, M/S 10E

New York, NY 10016-5990

Ph: 800-854-7179 or 800-843-2763
Fax: 212-591-7674 .
E-mail: infocentral@asme.org
Internet: http://www.asme.org

ASSOCIATED AIR BALANCE COUNCIL (AABC)
1518 K Street, NW

Washington, DC 20005

Ph: 202-737-0202

Fax: 202-638-4833

E-mail: infoeaabc.com
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Internet: http://www.aabchq.com

ASSOCIATION FOR IRON AND STEEL TECHNOLOGY (AIST)
186 Thorn Hill Road

Warrendale, PA 15086-7528

Ph: 724-814-3000

Fax: 724-814-3001

E-Mail: infoeaist.org

Internet: http://www.aistech.org

ASTM INTERNATIONAL (ASTM)

100 Barr Harbor Drive, P.0O. Box C700
West Conshohocken, PA 19428-2959
Ph: 610-832-9585

Fax: 610-832-9555

E-mail: service@astm.org

Internet: http://www.astm.org

BUILDING COMMISSIONING ASSOCIATION (BCA)
1400 SW 5th Ave., Suite 700

Portland, OR 97201

Ph: 877-666-2292

Fax: 503-227-8954

Internet:

COMPRESSED GAS ASSOCIATION (CGA)
4221 Walney Road, 5th Floor
Chantilly, VA 20151

Ph: 703-788-2700

Fax: 703-961-1831

E-mail: cga@cganet.com
Internet: http://www.cganet.com

ELECTRONIC INDUSTRIES ALLIANCE (EIA)
2500 Wilson Boulevard

Arlington, VA 22201-3834

Ph: 703-907-7500

Fax: 703-907-7501 )

E-mail: inforeecaus.org

Internet: http://www.eia.org

FLORIDA ADMINISTRATIVE CODE (FAC)

Florida Department of State

RA Gray Building

Mail Station 22

Tallahassee, FL 32399-0250

Ph: 850-245-6270

Fax: 850-245-6282

E-mail: administrationcodeedos.state.fl.us
Internet:

FLORIDA STATUTES (FL-STAT)

Division of Legislative Information Services
Room 704 Claude Pepper Building

111 West Madison Street

Tallahassee, FL 32399-1400

Ph: 850-488-8403

E-mail: stat.reveleg.state.fl.us

Internet:
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FM GLOBAL (FM)

270 Central Avenue

P.0. Box 7500

Johnston, RI 02919

Ph: 401-275-3000 ext. 1945

Fax: 401-275-3029

E-mail: servicedesk.myrisk@fmglobal.com
Internet: http://www.fmglobal.com

HYDRAULIC INSTITUTE (HI)

6 Campus Drive, First Floor North
Parsippany, NJ 07054-4406

Ph: 973-267-9700

Fax: 973-267-9055

E-mail: webmaster@pumps.org
Internet: http://www.pumps.org

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)
445 Hoes Lane or 2001 L Street, NW. Suite 700

Piscataway, NJ 08855-1331 or Washington, DC 20036-4910 USA
Ph: 732-981-0060 or 800-701-4333 :

Fax: 732-562-6380 )

E-mail: onlinesupport@ieee.org or ieeeusa@ieee.org
Internet: http://www.ieee.org

INTERNATIONAL CODE COUNCIL (ICC)
5360 Workman Mill Road

Whittier, CA 90601

Ph: 1-888-422-7233

Fax: 562-908-5524

E-mail: . webmastere@iccsafe.org
Internet: www.iccsafe.org

INTERNATIONAL ELECTRICAL TESTING ASSOCIATION (NETA)

3050 Centre Ave. Suite 102

Portage, MI 49024

Ph: 269-488-6382

Fax: 269-488-6383

E-mail: neta@netaworld.org
Internet: http://www.netaworld.org

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION (ISO)
1, ch. de la Voie-Creuse

Case Postale 56

CH-1211 Geneve 20 Switzerland

Ph: 41-22-749-01-11

Fax: 41-22-733-34-30

E-mail: central@iso.ch

Internet: http://www.iso.org

JOHN F. KENNEDY SPACE CENTER (KSC)
Florida 32899

Ph: 321-861-2666 (Option 3)
Internet:
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MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS
INDUSTRY (MSS)

127 Park Street, NE

Vienna, VA 22180

Ph: 703-281-6613

Fax: 703-281-6671

E-mail: infoe@mss-hqg.com

Internet: http://www.mss-hg.com

MIDWEST INSULATION CONTRACTORS ASSOCIATION (MICA)
16712 Elm Circle

Omaha, NE 68130

Ph: 800-747-6422

Fax: 402-330-9702

E-mail: mica@tconl.com

Internet: http://www.micainsulation.org

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)
1300 North 17th Street, Suite 1752

Rosslyn, VA 22209

Ph: 703-841-3200

Fax: 703-841-5900

Internet: http://www.nema.org/

NATIONAL ENVIRONMENTAL BALANCING BUREAU (NEBB)
8575 Grovemont Circle

Gaithersburg, MD 20877

Ph: 301-977-3698

Fax: 301-977-9589

E-Mail: elana@nebb.org

Internet: http://www.nebb.org

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
1 Batterymarch Park

Quincy, MA 02169-7471

Ph: 617-770-3000 or 800-344-3555

Fax: 617-770-0700

E-mail: webmasterenfpa.org

Internet: http://www.nfpa.org

NATIONAL INSTITUTE FOR CERTIFICATION IN ENGINEERING TECHNOLOGIES
(NICET)

1420 King Street

Alexandria, VA 22314-2794

Ph: 888-476-4238 (1-888 IS-NICET)

E-mail: teche@nicet.org

Internet: http://www.nicet.org

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH (NIOSH)
Mail Stop C-34

4676 Columbia Parkway

Cincinnati, OH 45226

Ph: 513-533-8611

Fax: 513-533-8285

E-mail: nioshdocket@cdc.gov

Internet: http://www.cdc.gov/nchs/products.htm

- PORTLAND ENERGY CONSERVATION, INC. (PEC)
1400 SW 5th Ave., Suite 700
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Portland, OR 97201
Ph: 503-248-4636

Fax: 503-295-0820
E-mail: infoe@peci.org
Internet:

SHEET METAIL AND AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION
(SMACNA)

4201 Lafayette Center Drive

Chantilly, VA 20151-1219

Ph: 703-803-2980

Fax: 703-803-3732

E-mail: infoe@smacna.org

Internet: http://www.smacna.org

TECHNICAL ASSOCIATION OF THE PULP AND PAPER INDUSTRY (TAPPI)
15 Technology Parkway South

Norcross, GA 30092

Ph: 800-322-8686 or 770-446-1400

Fax: 770-446-6947

E-mail: memberconnection@tappi.org

Internet: http://www.tappi.org

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)
40 24th Street, 6th Floor

Pittsburgh, PA 15222-4656

Ph: 412-281-2331

Fax: 412-281-9992

E-mail: info@sspc.org

Internet: http://www.sspc.org

UNDERWRITERS LABORATORIES (UL)

2600 N.W. Lake Road

Camas, WA 98607-8542

Ph: 877-854-3577

Fax: 360-817-6278

E-mail: CEC.us@us.ul.com

Internet: http://www.ul.com/

UL Directories available through IHS at http://www.ihs.com

U.S. ARMY CORPS OF ENGINEERS (USACE)

Order CRD-C DOCUMENTS from:

U.S. Army Engineer Waterways Experiment Station

ATTN: Technical Report Distribution Section, Services
Branch, TIC

3909 Halls Ferry Road

Vicksburg, MS 39180-6199 .

E-mail: MTC-INFO@erdc.usace.army.mil

Internet:
http://gsl.erdc.usace.army.mil/SL/MTC/handbook/handbook.htm
Order Other Documents from:

USACE Publications Depot

Attn: CEHEC-IM-PD

2803 52nd Avenue

Hyattsville, MD 20781-1102

Ph: 301-394-0081

Fax: 301-394-0084

E-mail: pubs-army@usace.army.mil

Internet: http://www.usace.army.mil/publications
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or http://www.hnd.usace.army.mil/techinfo/engpubs.htm

U.S. DEPARTMENT OF DEFENSE (DOD)

Order DOD Documents from:

Room 3A750-The Pentagon

1400 Defense Pentagon

Washington, DC 20301-1400

Ph: 703-571-3343

FAX: 215-697-1462

E-mail: pia@hqg.afis.asd.mil

Internet: http://www.dod.gov

Obtain Military Specifications, Standards and Related Publications
from:

Acquisition Streamlining and Standardization Information System
(ASSIST)

Department of Defense Single Stock Point (DODSSP)

Document Automation and Production Service (DAPS)

Building 4/D

700 Robbins Avenue

Philadelphia, PA 19111-5094

Ph: 215-697-6396 - for account/password issues

Internet: http://assist.daps.dla.mil/online/start/; account
registration required

Obtain Unified Facilities Criteria (UFC) from:

Whole Building Design Guide (WBDG)

National Institute of Building Sciences (NIBS)

1090 Vermont Avenue NW, Suite 700

Washington, CD 20005

Ph: 202-289-7800

Fax: 202-289-1092

Internet: http://www.wbdg.org/references/docs refs.php

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

General Services Administration

1800 F Street, NW

Washington, DC 20405

Ph: 202-501-0800

Internet: www.GSA.gov

Obtain documents from:

Acquisition Streamlining and Standardization Information System
(ASSIST)

Department of Defense Single Stock Point (DODSSP)

Document Automation and Production Service (DAPS)

Building 4/D

700 Robbins Avenue

Philadelphia, PA 19111-5094

Ph: 215-697-6396 - for account/password issues

Internet: http://assist.daps.dla.mil/online/start/; account
registration required

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)
8601 Adelphi Road

College Park, MD 20740-6001

Ph: 866-272-6272

Fax: 301-837-0483

E-mail: contactcentere@gpo.gov

Internet: http://www.archives.gov

Order documents from:

Superintendent of Documents
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U.S.Government Printing Office (GPO)
732 North Capitol Street, NW
Washington, DC 20401

Ph: 202-512-1800

Fax: 202-512-2104

E-mail: contactcenter@gpo.gov
Internet: http://www.gpoaccess.gov

PART 2 PRODUCTS
Not used

PART 3 EXECUTION
Not used

-- End of Section --
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SECTION 01 45 00.00 40

QUALITY CONTROL
05/12

PART 1 GENERAL
1.1 SUMMARY

The requirements of this Section apply to, and are a component part of,
each section of the specifications.

1.2 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. Submit
the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-06 Test Reports
Submit the following items in accordance with paragraph entitled,
"Records", of this section.
Quality Control Data
Quality Control Coordinating Actions
Quality Control Training
Inspection Records
Letters of Authority or Delegation
Field Tests
Factory Tests
construction materials
SD-07 Certificates
Submit a detailed written statement describing procedures that will be
implemented to achieve quality on the project according to the
paragraph entitled, "Quality Assurance (QA) Plan", of this section.
1.2.1 Quality Assurance (QA) Plan
Address the following within the QA Plan:
a. Description of the authority, responsibilities and'coordinating .
procedures, of on-site/off-site quality assurance personnel, including

those QA personnel not under direct control of the Contractor.

b. List personnel designated by the Contractor to accomplish the work
required by the contract.
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c. Provide an appendix with a copy of each form, report format, or similar
record to be used in the QA program.

d. Contractor's organization that handles construction contract activities.

€. Contractor's operational plan for accomplishing and reviewing work
controls, fabrication controls, certifications, and documentation of
quality control operations, inspections, and test records, including
those for subcontractors.

f. 1Include within these provisions the methods to be used during the
procurement cycle (order to delivery) for those materials or equipment
that require source inspections, shop fabrications, or similar
operations located separately from the work site.

g. Description of on-site personnel training.

h. Certification(s) of personnel, procedures, processes, and equipment.
i. Non-Destructive Testing (NDT) requirements.

j. Identification of independent certifying and testing laboratories.

1.2.2 Records

Include all quality control data; factory tests or manufacturer's
certifications, quality control coordinating actions; records of quality
control training/certifications as well as routine hydrostatic, electrical
continuity, grounding, welding, line cleaning, field tests and similar
tests. Ensure Quality records are available for examination by the
Contracting Officer.

Furnish legible copies of the test and inspection records to the
Contracting Officer. Ensure records cover work placement traceable to the
contract schedule, specifications and drawings, and are verifiable.
1.2.2.1 Narrative Description
Submit for approval, the narrative description of an inspection system
which provides for compliance with the quality requirements and technical
criteria of the contract within 14 calendar days after notice to proceed.
1.2.2.2 Monthly Performance Report
Submit a monthly performance report that summarizes the quality
operations. Identify inspections made, tests performed, nonconformances,
corrective actions taken, status of plans/procedures being developed, and
status of open items/problems in work.
1.2.2.3 Letters of Authority or Delegation
Submit Letters of Authority or Delegation outlining the authority and
responsibilities of quality control personnel along with a copy of the
letter of delegation to the Contracting Officer that defines delegated
duties and responsibilities.

1.2.2.4 Off-Site Inspection and Control

In-process inspection records and control away from the job site may be
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used as evidence of quality of materials/work and may reduce further
inspection or testing after delivery to the job site.

1.3 QUALITY ASSURANCE

1.3.1 Quality Control Requirements
Provide a quality control program encompassing: selection of construction
materials and sources; suppliers; subcontractors; on-site and off-site
fabrication of Contractor-furnished assemblies; on-site and off-site

assembly; erection; work procedures; workmanship; inspection; and testing.

Provide document systems ensuring that quality provisions of contract
schedule, specifications, and drawings have been performed.

1.3.1.1 Management and Organization
Designate an individual within the on-site organization whose sole
responsibility is the day-to-day on-site management and direction of the
Quality Program. The Contractors quality representative qualifications
shall be submitted.

The Quality Program Manager will report to the Contractor's management and
have the necessary authority to discharge contractual responsibilities.

1.3.1.2 Identification and Data Retrieval
Provide an identification and data retrieval system.
Identify all records, drawings, submittals, and equipment by referencing
the Contract Number; Contract Specification Number; Contract Drawing
Number; Submittal Document Number; Contract Change Number; and the
Contractor's Drawing Number System.

1.3.1.3 Procurement

Contractor is responsible for controlling procurement sources and those of
his subcontractors to ensure that each purchase meets quality requirements.

1.3.1.4 Receiving Inspection System

Maintain a site receiving inspection system that ensures procured materials
and equipment are inspected and tested.

Ensure receiving inspection records accompany each procurement delivery to
the construction site. Maintain records of site receiving inspections.

Show defects, discrepancies, dispositions, and waivers, including evidence
of Government source inspection within the records.

1.3.1.5 Nonconforming Articles and Material Control
Control nonconformances discovered by the Contractor, subcontractors,
suppliers or Government quality representatives to prevent their use and to
correct deficient operations.

a. DPrepare a "nonconformance" report for each instance comprising:

(1) A unique and traceable number.
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(2) Identification of the nonconforming article or material.
(3) A description of the nonconformance and the applicable requirement.
(4) Cause or reason for the nonconformance.
(5) Remedial actions taken or recommended.
(6) Disposition of the nonconforming article or material.

b. Identify and mark each nonconforming article for removal from the work
area.

c. Monitor and correct deficient operations.
1.3.1.6 Fabrication, Process, and Work Control

Ensure compliance of requirements in contract specifications and drawings
with procedures and controls.

Establish in-process inspections, to ensure compliance with quality
requirements.

Special processes may include, but are not limited to, plating, anodlzlng,
nondestructive testing, welding, and soldering.

1.3.1.7 Quality Control Records
Maintain Quality Control records at a central on-site location.

Maintenance of quality control records do not relieve the Contractor from
submitting samples,. test data, detail drawings, material certificates, or
other information required by each section in the specification.

Ensure each record is identified and traceable to specific requirements in
the specifications and drawings.

1.3.1.8 Drawings and Change Control

Maintain drawing-control system to provide revised drawings and ensure
continuous removal of obsolete drawings from work areas. Control changes
involving interface with other work areas, or affecting materials
controlled by others. Integrate this system with the document requirements
of the contract.

Clearly annotate and identify drawing changes and associated drawings for
implementation ion that are to be revised accordingly. Use for fabrication

and inspection drawings that have been approved, or approved as noted, by
the Contracting Officer.

1.3.2 Quality Inspections
1.3.2.1 Government Inspections
Work performed under this contract will be subject to inspection by the

Contracting Officer. Changes to the specifications or drawings will not be
allowed without written authorization of the Contracting Officer.
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When the Contracting Officer determines that inspected work needs to be
corrected, the Contracting Officer will be allowed 48 hours to complete
reinspection of the corrected work.

Notify Contracting Officer in writing before backfilling or encasing any
utility so that work may be inspected. Failure to notify the Contracting
Officer before backfill or encasement occurs will require the work be
uncovered at no additional cost to the Government.

Contractor's program is subject to continuous evaluation, review, and
verification by the Contracting Officer. Contractor will be notified in
writing of any noncompliance and will be given 14 calendar days to correct
identified deficiencies.

©1.3.2.2 Contractor's Quality Inspections

Implement an inspection system that Documents and indicates quality control
through records of inspections, tests, and procedures.

Include the following within the Contractor's Quality Assurance System:

a. Single Contractor's representative responsible for on-site
communication and operation of the inspection program.

b. Purchasing control system documenting project procurement to draw1ngs,
spec1f1cat10ns, and approved submittals.

c. Receiving inspection system documenting inspections for each
procurement.

d. Documentation for handling and disposing of nonconforming components
and materials.

e. Inspection records for each specific section of the specification and
drawings.

f. Identification of test(s) to be performed, test procedures, records,
and independent organizations used.

g. Documenting and maintaining certification or re-certification of
procedures.

h. Manageﬁent of government-furnished equipment, components, and materials.

i. Calibration of gages, tools, measuring instruments, and independent
laboratories used.

Establish a system of scheduled or random audits to ensure task completion.
1.3.3 Field Services
1.3.3.1 Respongibility for Inspection and Testing
Contractor is responsible for all inspections, calibrations and tests, and
the accompanying documentation for each inspection, calibration and test.
Contractor may utilize independent inspection, calibration and testing

laboratories or services as approved by the Contracting Officer.

Contractor is also be responsible for tests of construction materials to
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include concrete strength tests,utilizing the services of an approved
independent testing laboratory.

1.3.3.2 Inspection and Test Records
Provide on-site records of each inspection and test performed throughout
the life of the contract including, but not be limited to, factual evidence
that the required inspections or tests have been performed, including type
and number of inspections or tests involved, identification of operators
and inspectors, result of inspections or tests, nature of defects, causes
for rejection, proposed remedial action, and corrective actions taken.
Ensure all inspection records, test procedures, test results, and
associated forms are verified by and provided to the Contracting Officer.
Submit final test data with a cover letter/sheet clearly marked with the
system name, date, and the words "Final Test Data.

1.4 HANDLING AND STORAGE

Provide controls, procedures and documentation with each shipment, that
meet requirements of each section of the specifications.

Include documentation with each shipment that consist of documentation
required by the contract along with specifications required to identify,
store, preserve, operate, and maintain the items shipped.

1.5 SEQUENCING AND SCHEDULING

Notify the Government at least 48 hours prior to scheduled inspections and
tests.

Provide 48 hour notice to the Government of the date when the contract work
will begin at the site.

When Contractor suspends work for 7 calendar days or longer prior to
completion notify the Contracting Officer. Do not resume work without
notification of the Contracting Officer.

Notify the Contracting Officer at least 48 hours in advance of backfilling
or encasing any underground utility.

PART 2 PRODUCTS
Not Used

PART 3 EXECUTION
Not Used

-~ End of Section --
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SECTION 01 78 00

CLOSEOUT SUBMITTALS
08/11

PART 1 GENERAL
1.1 SUBMITTALS

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

SD-03 Product Data

As-Built PLC and SCADA Programming; G
As-Built Record of Equipment and Materials; G
Warranty Management Plan; G

Warranty Tags

Spare Parts Data

Copies and licenses for all new software; G

SD-08 Manufacturer's Instructions

Preventative Maintenance
Posted Instructions

SD-10 Operation and Maintenance Data
Operation and Maintenance Manuals; G
SD-11 Closeout Submittals

Record Drawings; G
Certification of EPA De31gnated Items; G

1.2 PROJECT RECORD DOCUMENTS

1.2.1 Record Drawings

Drawings showing final as-built conditions of the project. This paragraph
covers record drawings complete, as a requirement of the contract. The
terms "drawings," "contract drawings," "drawing files," "working record
drawings" and "final record drawings" refer to contract drawings which are
revised to be used for final record drawings showing as-built conditions.
The final CAD record drawings must consist of two sets of electronic CAD
drawing files, each set on an individual CD ROM in the specified .dwg, as
well as .pdf format and black-line prints.

1.2.1.1 Government Furnished Materials
One set of electronic CADD files in the specified software and format
revised to reflect all bid amendments will be provided by the Government at

the preconstruction conference for projects requiring CADD file record
drawings.
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1.2.1.2 Working Record and Final Record Drawings

Revise 2 sets of paper drawings by red-line process to show the as-built
conditions during the prosecution of the project. Keep these working
as-built marked drawings current on a weekly basis and at least one set
available on the jobsite at all times. Changes from the contract plans
which are made in the work or additional information which might be
uncovered in the course of construction must be accurately and neatly
recorded as they occur by means of details and notes. Prepare final record
(as-built) drawings after the completion of each definable feature of work
. as listed in the Contractor Quality Control Plan (Foundations, Utilities,
Structural Steel, etc., as appropriate for the project). The working
as-built marked prints and final record (as-built) drawings will be jointly
reviewed for accuracy and completeness by the Contracting Officer and the
Contractor prior to submission of each monthly pay estimate. If the
Contractor fails to maintain the working and final record drawings as
specified herein, the Contracting Officer will deduct from the monthly
progress payment an amount representing the estimated cost of maintaining
the record drawings. This monthly deduction will continue until an
agreement can be reached between the Contracting Officer and the Contractor
regarding the accuracy and completeness of updated drawings. Show on the
working and final record drawings , but not limited to, the following
information:

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

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

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

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

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

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

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

h. 1If borrow material for this project is from sources on Government

property, or if Government property is used as a spoil area, furnish a
contour map of the final borrow pit/spoil area elevations.
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i. Systems designed or enhanced by the Contractor, such as HVAC controls,
cooling towers, thermal storage tanks.

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

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

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

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

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

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

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

(7) The Modification Delta size shall be 1/2 inch diameter unless the
area where the circle is to be placed is crowded. Smaller size
circle shall be used for crowded areas.

1.2.1.3 Drawing Preparation

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

1.2.1.4 Computer Aided Design and Drafting (CADD) Drawings

Only employ personnel proficient in the preparation of CADD drawings to
modify the contract drawings or prepare additional new drawings. Additions
and corrections to the contract drawings must be equal in quality and
detail to that of the originals. Line colors, line weights, lettering,
layering conventions, and symbols must be the same as the original line
colors, line weights, lettering, layering conventions, and symbols. If
additional drawings are required, prepare them using the specified
electronic file format applying the same graphic standards specified for
original drawings. The title block and drawing border to be used for any
new final record drawings must be identical to that used on the contract
drawings. Accomplish additions and corrections to the contract drawings
using CADD files. The Contractor will be furnished "as-designed" drawings
in the same format as the construction drawings were prepared. The
electronic files will be supplied on compact disc, read-only memory
(CD-ROM) . Provide all program files and hardware necessary to prepare
final record drawings. The Contracting Officer will review final record
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drawings for accuracy and return them to the Contractor for required
corrections, changes, additions, and deletions.

a. Provide CADD "base" colors of red, green, and blue. Color code for
changes as follows:

(1) Deletions (Red) - Over-strike deleted graphic items (lines),
lettering in notes and leaders.

(2) Additions (Green) - Added items, lettering in notes and leaders.

(3) Special (Blue) - Items requiring special information,
coordination, or special detailing or detailing notes.

b. Rename the Contract Drawing files in a manner related to the contract
number (i.e., 98-C-10.DGN) as instructed in the Pre-Construction
conference. Use only those renamed files for the Marked-up changes.
All changes shall be made on the layer/level as the original item.

c. When final revisions have been completed, show the wording "RECORD
DRAWINGS / AS-BUILT CONDITIONS" followed by the name of the Contractor
in letters at least 3/16 inch high on the cover sheet drawing. Mark
all other contract drawings either "Record" drawing denoting no
revisions on the sheet or "Revised Record" denoting one or more
revisions. Date original contract drawings in the revision block.

d. Within 20 days after Government approval of all of the working record
drawings for a phase of work, prepare the final CADD record drawings
for that phase of work and submit two sets of blue-lined prints of
these drawings for Government review and approval. The Government will
promptly return one set of prints annotated with any necessary
corrections. Within 10 days revise the CADD files accordingly at no
additional cost and submit one set of final prints for the completed
phase of work to the Government. Within 20 days of substantial
completion of all phases of work, submit the final record drawing

- package for the entire project. Submit one set of electronic files on
compact disc, read-only memory (CD-ROM), one set of mylars, two sets of
blue-line prints and one set of the approved working record drawings.
They must be complete in all details and identical in form and function
to the contract drawing files supplied by the Government. Any
transactions or adjustments necessary to accomplish this is the
responsibility of the Contractor. The Government reserves the right to
reject any drawing files it deems incompatible with the customer's CADD
system. Paper prints, drawing files and storage media submitted will
become the property of the Government upon final approval. Failure to
submit final record drawing files and marked prints as specified will
be cause for withholding any payment due the Contractor under this
contract. Approval and acceptance of final record drawings must be
accomplished before final payment is made to the Contractor.

1.2.1.5 Payment
No separate payment will be made for record drawings required under this
contract, and all costs accrued in connection with such drawings are
considered a subsidiary obligation of the Contractor.

1.2.2 As-Built Record of Equipment and Materials

Furnish 1 copy of preliminary record of equipment and materials used on the
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project 15 days prior to final inspection. This preliminary submittal will
be reviewed and returned 21 days after final inspection with Government
comments. Submit 2 sets of final record of equipment and materials 15 days
after final inspection. Key the designations to the related area depicted
on the contract drawings. List the following data:

RECORD OF DESIGNATED EQUIPMENT AND MATERIALS DATA

Description Specification|Manufacturer |Composition Where Used
Section and Catalog, and Size
Model, and

Serial Number

1.2.2.1 As-Built Programming

Provide 2 electronic copies of the final As-Built PLC and SCADA Programming
on compact or digital disk (CD or DVD).

1.2.3 Final Approved Shop Drawings

Furnish final approved project shop drawings 30 days after transfer of the
completed facility.

1.2.3.1 Wiring Diagrams

As-built point-to-point diagrams shall be provided for all control systems
installed under this contract. Where new systems tie into existing, the
existing wiring configuration shall be documented and fully depicted in the
as-built wiring diagrams as appropriate to the installation. As-built
drawings shall be prepared in an electronic format; the Government shall be
provided with not less than 2 compact disks of the data, both in the
original native format and in an Adobe .pdf format (minimum of 4 CD's). At
a minimum, the drawings shall capture as-built wire terminations, labeling,
wire colors, properties of the conductors and similar information.

1.2.3.2 Programming Code and Configuration Settings
As-built electronic copies of programming code and configuration settings
for all hardware shall be furnished, a minimum of 2 copies of the data
shall be provided on compact disks.

1.2.3.3 Graphics

As-built electronic copies of all operator workstation graphics shall be
provided in the native format and either an Adobe .pdf or .jpg file.

1.2.3.4 Software

Provide not less than 2 Coples and licenses for all new software
configuration tools.

1.2.4 Real Property Equipment
Furnish a list of installed equipment furnished under this contract.
Include all information usually listed on manufacturer's name plate. In

the "EQUIPMENT-IN-PLACE LIST" include, as applicable, the following for
each piece of equipment installed: description of item, location (by room
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number), model number, serial number, capacity, name and address of
manufacturer, name and address of equipment supplier, condition, spare
parts list, manufacturer's catalog, and warranty. Furnish a draft list at
time of transfer. Furnish the final list 30 days after transfer of the
completed facility.

1.3 SPARE PARTS DATA
Submit 2 copies of the Spare Parts Data list.

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

1.4 PREVENTATIVE MAINTENANCE

Submit Preventative Maintenance schedules with instructions that state when
systems should be retested.

a. Define the anticipated length of each test, test apparatus, number of
personnel identified by responsibility, and a testing validation
procedure permitting the record operation capability requirements
within the schedule. Provide a signoff blank for the Contractor and
Contracting Officer for each test feature; e.g., gpm, rpm, psi.
Include a remarks column for the testing validation procedure
referencing operating limits of time, pressure, temperature, volume,
voltage, current, acceleration, velocity, alignment, calibration,
adjustments, cleaning, or special system notes. Delineate procedures
for preventative maintenance, inspection, adjustment, lubrication and
cleaning necessary to minimize corrective maintenance and repair.

b. Repair requirements must inform operators how to check out,
troubleshoot, repair, and replace components of the system. Include
electrical and mechanical schematics and diagrams and diagnostic
techniques necessary to enable operation and troubleshooting of the
system after acceptance.

1.5 CERTIFICATION OF EPA DESIGNATED ITEMS

Submit the Certification of EPA Designated Items as required by FAR
52.223-9, "Certification and Estimate of Percentage of Recovered Material
Content for EPA Designated Items". Include on the certification form the
following information: project name, project number, Contractor name,
license number, Contractor address, and certification. The certification
will read as follows and be signed and dated by the Contractor. "I hereby
certify the information provided herein is accurate and that the
requisition/procurement of all materials listed on this form comply with
current EPA standards for recycled/recovered materials content. The
following exemptions may apply to the non-procurement of recycled/recovered
content materials: 1) The product does not meet appropriate performance
standards; 2) The product is not -available within a reasonable time frame;
3) The product is not available competitively (from two or more sources);
4) The product is only available at an unreasonable price (compared with a
comparable non-recycled content product).'
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1.

1.

6 WARRANTY MANAGEMENT
6.1 Warranty Management Plan

Develop a warranty management plan which contains information relevant to
the clause Warranty of Construction. At least 30 days before the planned
pre-warranty conference, -submit the warranty management plan. Include
within the warranty management plan all required actions and documents to
assure that the Government receives all warranties to which it is
entitled. The plan must be in narrative form and contain sufficient detail
to render it suitable for use by future maintenance and repair personnel,
whether tradesmen, or of engineering background, not necessarily familiar
with this contract. The term "status" as indicated below must include due
date and whether item has been submitted or was accomplished. Warranty
information made available during the construction phase must be submitted
to the Contracting Officer for approval prior to each monthly pay
estimate. Assemble approved information in a binder and turn over to the
Government upon acceptance of the work. The construction warranty period
will begin on the date of project acceptance and continue for the full
product warranty period. A joint 4 month and 9 month warranty inspection
will be conducted, measured from time of acceptance, by the Contractor,
Contracting Officer and the Customer Representative. Include within the
warranty management plan , but not limited to, the following:

a. Roles and responsibilities of all personnel associated with the
warranty process, including points of contact and telephone numbers
within the organizations of the Contractors, subContractors,
manufacturers or suppliers involved.

b. Furnish with each warranty the name, address, and telephone number of
each of the guarantor's representatives nearest to the project location.

c. Listing and status of delivery of all Certificates of Warranty for
extended warranty items, to include roofs, HVAC balancing, pumps,
motors, transformers, and for all commissioned systems such as fire
protection and alarm systems, sprinkler systems, lightning protection
systems, etc.

d. A list for each warranted equipment, item, feature of construction or
system indicating:

(1) Name of item.

(2) Model and serial numbers.

(3) Location where installed.

(4) Name and phone numbers of manufacturers or suppliers.

(5) Names, addresses and telephone numbers of sources of spare parts.

(6) Warranties and terms of warranty. Include one-year overall
warranty of construction, including the starting date of warranty
of construction. Items which have extended warranties must be
indicated with separate warranty expiration dates.

(7) - Cross-reference to warranty certificates as applicable.

(8) Starting point and duration of warranty period.

(9) Summary of maintenance procedures required to continue the
warranty in force.

(10) Cross-reference to specific pertinent Operation and Maintenance
manuals.

(11) Organization, names and phone numbers of persons to call for
warranty service.

(12) Typical response time and repair time expected for various
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warranted equipment.
e. Procedure and status of tagging of all equipment covered by extended
warranties.

f. Copies of instructions to be posted near selected pieces of equipment
where operation is critical for warranty and/or safety reasons.

1.6.2 Perfbrmance Bond

The Contractor's Performance Bond must remain effective throughout the
construction period.

a. In the event the Contractor fails to commence and diligently pursue any
construction warranty work required, the Contracting Officer will have
the work performed by others, and after completion of the work, will
charge the remaining construction warranty funds of expenses incurred
by the Government while performing the work, including, but not limited
to administrative expenses.

b. In the event sufficient funds are not available to cover the
construction warranty work performed by the Government at the
Contractor's expense, the Contracting Officer will have the right to
recoup expenses from the bonding company.

c. Following oral or written notification of required construction
warranty repair work, respond in a timely manner. Written verification
will follow oral instructions. Failure of the Contractor to respond
will be cause for the Contracting Officer to proceed against the
Contractor.

1.6.3 Pre-Warranty Conference

Prior to contract completion, and at a time designated by the Contracting
Officer, meet with the Contracting Officer to develop a mutual
understanding with respect to the requirements of this section.
Communication procedures for Contractor notification of construction
warranty defects, priorities with respect to the type of defect, reasonable
time required for Contractor response, and other details deemed necessary
by the Contracting Officer for the execution of the construction warranty
will be established/reviewed at this meeting. 1In connection with these
requirements and at the time of the Contractor's quality control completion
inspection, furnish the name, telephone number and address of a licensed
and bonded company which is authorized to initiate and pursue construction
warranty work action on behalf of the Contractor. This point of contact
will be located within the local service area of the warranted
construction, be continuously available, and be responsive to Government
inquiry on warranty work action and status. This requirement does not
relieve the Contractor of any of its responsibilities in connection with
other portions of this provision.

1.6.4 Warranty Tags

At the time of installation, tag each warranted item with a durable, oil
and water resistant tag approved by the Contracting Officer. Attach each
tag with a copper wire and spray with a silicone waterproof coating. Also,
submit 2 record copies of the warranty tags showing the layout and design.
The date of acceptance and the QC signature must remain blank until the
project is accepted for beneficial occupancy. Show the following
information on the tag.
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1.

1

Type of
product/material

Model number

Serial number

Contract number

Warranty period from/to

Inspector's signature

Construction Contractor

Address

Telephone number

Warranty contact

Address

Telephone number

Warranty response time
priority code

WARNING - PROJECT PERSONNEL TO PERFORM ONLY OPERATIONAL MAINTENANCE
DURING THE WARRANTY PERIOD.

7 COMMISSIONING

.7.1 Building Commissioning

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

.7.2 HVAC Commissioning

All contract requirements of Section 23 09 23.13 20, "DIRECT DIGITAL
CONTROL SYSTEMS FOR HVAC" must be fully completed, including all testing
prior to the contract completion date. All contract requirements of
Section 23 05 93, "TESTING, ADJUSTING AND BALANCING FOR HVAC" must be fully
completed, including testing and inspection, prior to HVAC commissioning,
except as noted otherwise in Section 23 05 93. The time required to
complete all work and testing is included in the allotted calendar days for
completion. All commission work specified in Section 01 91 00 shall be
completed prior to the contract completion date.

.8 OPERATION AND MAINTENANCE MANUALS

Submit 6 copies and 2 electronic (.pdf) copies of the project operation and
maintenance manuals 30 calendar days prior to testing the system involved.
Update and resubmit data for final approval no later than 30 calendar days
prior to contract completion.
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1.

8.1 Configuration

Operation and Maintenance Manuals must be consistent with the
manufacturer's standard brochures, schematics, printed instructions,
general operating procedures, and safety precautions. The exact product
used in the construction shall be represented. Bind information in manual
format and grouped by technical sections. Test data must be legible and of
good quality. Light-sensitive reproduction techniques are acceptable
provided finished pages are clear, legible, and not subject to fading.
Pages for vendor data and manuals must have 0.3937-inch holes and be bound
in 3-ring, loose-leaf binders. Organize data by separate index and tabbed
sheets, in a loose-leaf binder. Binder must lie flat with printed sheets
that are easy to read. Caution and warning indications must be clearly
labeled.

Electronic copies shall be in Adobe .pdf format and on CD/DVD media, with
the disk provided with a permanent adhesive paper or plastic label adhered
to the disk identifying it as the O&M manual, contract number and in the
case of multiple disks, the volume number. The .pdf files shall be
organized in the same fashion as the hard copy with sections book marked
and a table of contents.

.8.2 Training and Instruction

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

.9 CLEANUP

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

PART 2 PRODUCTS

Not Used

PART 3 EXECUTION

Not Used

-- End of Section --
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SECTION 01 78 23

OPERATION AND MAINTENANCE DATA
07/06

PART 1 GENERAL
1.1 SUBMISSION OF OPERATION AND MAINTENANCE DATA

Submit Operation and Maintenance (O&M) Data specifically applicable to this
contract and a complete and concise depiction of the provided equipment,
product, or system, stressing and enhancing the importance of system
interactions, troubleshooting, and long-term preventative maintenance and
operation. The subcontractors must compile and prepare data and deliver to
the Contractor prior to the training of Government personnel. The
Contractor must compile and prepare aggregate O&M data including clarifying
and updating the original sequences of operation to as-built conditions.
Organize and present information in sufficient detail to clearly explain
O&M requirements at the system, equipment, component, and subassembly
level. 1Include an index preceding each submittal. Submit in accordance
with this section and Section 01 33 00 SUBMITTAL PROCEDURES.

1.1.1 Package Quality

Documents must be fully legible. Poor quaiity copies and material with
hole punches obliterating the text or drawings will not be accepted.

1.1.2 Package Content

Data package content shall be as shown in the paragraph titled "Schedule of
Operation and Maintenance Data Packages." Comply with the data package
requirements specified in the individual technical sections, including the
content of the packages and addressing each product, component, and system
designated for data package submission, except as otherwise required under
this sectionm. '

1.1.3 Changes to Submittals

Manufacturer-originated changes or revisions to submitted data must be
furnished by the Contractor if a component of an item is so affected
subsequent to acceptance of the O&M Data. Submit changes, additions, or
revisions required by the Contracting Officer for final acceptance of
submitted data within 30 calendar days of the notification of this change
requirement.

1.1.4 Review and Approval

The Contractor shall review the commissioned systems and equipment
submittals for completeness and applicability. The Government will verify
that the systems and equipment provided meet the requirements of the
Contract documents and design intent, particularly as they relate to
functionality, energy performance, water performance, maintainability,
sustainability, system cost, indoor environmental quality, and local
environmental impacts. This work is in addition to the normal review
procedures for O&M data.
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.1.5 O&M Database

Develop a database from the O&M manuals that contains the information
required to start a preventative maintenance program.

.2 TYPES OF INFORMATION REQUIRED IN O&M DATA PACKAGES

.2.1 Operating Instructions

Include specific instructions, procedures, and illustrations for the
following phases of operation for the installed model and features of each
system: '

.2.1.1 Safety Precautions

List personnel hazards and equipment or product safety precautions for all
operating conditions.

.2.1.2 Operator Prestart

Include procedures required to install, set up, and prepare each system for
use.

.2.1.3 Startup, Shutdown, and Post-Shutdown Procedures

‘Provide narrative description for Startup, Shutdown and Post-shutdown

operating procedures including the control sequence for each procedure.

.2.1.4 Normal Operations

Provide narrative description of Normal Operating Procedures. Include
Control Diagrams with data to explain operation and control of systems and
specific equipment. :

.2.1.5 Emergency Operations

Include Emergency Procedures for equipment malfunctions to permit a short
period of continued operation or to shut down the equipment to prevent
further damage to systems and equipment. Include Emergency Shutdown
Instructions for fire, explosion, spills, or other foreseeable
contingencies. Provide guidance and procedures for emergency operation of
all utility systems including required valve positions, valve locations and
zones or portions of systems controclled.

.2.1.6 Operator Service Requirements

Include instructions for services to be performed by the operator such as
lubrication, adjustment, inspection, and recording gage readings.

.2.1.7 Environmental Conditions

Include a list of Environmental Conditions (temperature, humidity, and

other relevant data) that are best suited for the operation of each
product, component or system. Describe conditions under which the item
equipment should not be allowed to run.

.2.2 Preventive Maintenance

Include the following information for preventive and scheduled maintenance
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to minimize corrective maintenance and repair for the installed model and
features of each system. Include potential environmental and indoor air
quality impacts of recommended maintenance procedures and materials.

1.2.2.1 Lubrication Data

Include preventative maintenance lubrication data, in addition to
instructions for lubrication provided under paragraph titled "Operator
Service Requirements”:

a. A table showing recommended lubricants for specific temperature ranges
and applications.

b. Charts with a schematic diagram of the equipment showing lubrication
points, recommended types and grades of lubricants, and capacities.

¢. A Lubrication Schedule showing service interval frequency.
1.2.2.2 Preventive Maintenance Plan and Schedule

Include manufacturer's schedule for routine preventive maintenance,
inspections, tests and adjustments required to ensure proper and economical
operation and to minimize corrective maintenance. Provide manufacturer's
projection of preventive maintenance work-hours on a daily, weekly,
monthly, and annual basis including craft requirements by type of craft.
For periodic calibrations, provide manufacturer's specified frequency and
procedures for each separate operation.

1.2.3 Corrective Maintenance (Repair)

Include manufacturer's recommended procedures and 1nstruct10ns for
correcting problems and making repairs.

1.2.3.1 Troubleshooting Guides and Diagnostic Techniques

Include step-by-step procedures to promptly isolate the cause of typical
malfunctions. Describe clearly why the checkout is performed and what
conditions are to be sought. Identify tests or inspections and test
equipment required to determine whether parts and equipment may be reused
or require replacement.

1.2.3.2 Wiring Diagrams and Control Diagrams

' Wiring diagrams and control diagrams shall be point-to-point drawings of
wiring and control circuits including factory-field interfaces. Provide a
complete and accurate depiction of the actual job specific wiring and
control work. On diagrams, number electrical and electronic wiring and
pneumatic control tubing and the terminals for each type, identically to
actual installation configuration, wire color, and numbering.

1.2.3.3 Maintenance and Repair Procedures

Include instructions and a list of tools required to repair or restore the
product or equipment to proper condition or operating standards.

1.2.3.4 Removal and Replacement Instructions

Include step-by-step procedures and a list required tools and supplies for
removal, replacement, disassembly, and assembly of components, assemblies,
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subassemblies, accessories, and attachments. Provide tolerances,
dimensions, settings and adjustments required. Instructions shall include
a combination of text and illustrations.

1.2.3.5 Spare Parts and Supply Lists

Include lists of spare parts and supplies required for maintenance and
repair to ensure continued service or operation without unreasonable
delays. Special consideration is required for facilities at remote
locations. List spare parts and supplies that have a long lead-time to
obtain.

1.2.4 Corrective Maintenance Work-Hours

Include manufacturer's projection of corrective maintenance work-hours
including requirements by type of craft. Corrective maintenance that
requires completion or participation of the equipment manufacturer shall be
identified and tabulated separately.

1.2.5 Appendices

Provide information required below and information not specified in the
preceding paragraphs but pertinent to the maintenance or operation of the
product or equipment. Include the following:

1.2.5.1 Product Submittal Data

Provide a copy of all SD-03 Product Data submittals required in the
applicable technical sections, ensure the data provided matches the
equipment installed in all respects and non-applicable data is crossed out.

1.2.5.2 Manufacturer's Instructions

Provide a copy of all SD-08 Manufacturer's Instructions submittals required
in the applicable technical sections.

1.2.5.3 O&M Submittal Data

Provide a copy of all SD-10 Operation and Maintenance Data submittals
required in the applicable technical sections.

1.2.5.4 Parts Identification

Provide identification and coverage for all parts of each component,
assembly, subassembly, and accessory of the end items subject to
replacement. Include special hardware requirements, such as requirement to
use high-strength bolts and nuts. Identify parts by make, model, serial
number, and source of supply to allow reordering without further
identification. Provide clear and legible illustrations, drawings, and
exploded views to enable easy identification of the items. When
illustrations omit the part numbers and description, both the illustrations
and separate listing shall show the index, reference, or key number that
will cross-reference the illustrated part to the listed part. Parts shown
in the listings shall be grouped by components, assemblies, and
subassemblies in accordance with the manufacturer's standard practice.
" Parts data may cover more than one model or series of equipment,
components, assemblies, subassemblies, attachments, or accessories, such as
typically shown in a master parts catalog
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1.2.5.5 Warranty Information

List and explain the various warranties and clearly identify the servicing
and technical precautions prescribed by the manufacturers or contract
documents in order to keep warranties in force. Include warranty
information for primary components such as the compressor of air
"conditioning system.

1.2.5.6 Personnel Training Requirements
Provide information available from the manufacturers that is needed for
use in training designated personnel to properly operate and maintain the
equipment and systems.

1.2.5.7 Testing Equipment and Special Tool Information
Include information on test equipment required to perform specified tests
and on special tools needed for the operation, maintenance, and repair of
components.

1.2.5.8 Testing and Performance Data

Include completed prefunctional checklists, functional performance test
forms, and monitoring reports. Include recommended schedule for retesting
and blank test forms.

1.2.5.9 Contractor Information

Provide a list that includes the name, address, and telephone number of the

General Contractor and each Subcontractor who installed the product or

equipment, or system. For each item, also provide the name address and

telephone number of the manufacturer's representative and service
organization that can provide replacements most convenient to the project
site. Provide the name, address, and telephone number of the product,
equipment, and system manufacturers.

1.3 TYPES OF INFORMATION REQUIRED IN O&M DATA PACKAGES

Include Data Package 5 and the following for control systems:

a. Narrative description on how to perform and apply all functions,
features, modes, and other operations, including unoccupied operation,
seasonal changeover, manual operation, and alarms. Include detailed
technical manual for programming and customizing control loops and
algorithms.

b. Full as-built sequence of operations.

¢. Copies of all checkout tests and calibrations performed by the
Contractor (not Cx tests).

d. Full points list.

e. Full print out of all schedules and set points after testing and
acceptance of the system.

f. Full as-built print out of software program.

g. Electronic File:
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1.4

(1) Assemble each manual into a composite electronically indexed file
in PDF format. Provide HDD’s, DVD's or CD's as appropriate, so
that each one contains all maintenance and record files, and also
the Project Record Documents and Training Videos, of the entire
program for this facility.

(2) Name each indexed document file in composite electronic index with
applicable item name. Include a complete electronically linked
operation and maintenance directory.

(3) Link the index to separate files within the composite of files.
Book mark maintenance and record files, that have a Table of
Contents, according to the Table of Contents

Marking of all system sensors locations on the as-built floor plan and
mechanical drawings with their control system designations.

SCHEDULE OF OPERATION AND MAINTENANCE DATA PACKAGES

Furnish the O&M data packages specified in individual technical sections.
The required information for each O&M data package is as follows:

1.4.

a.

1

Data Package 5
Safety precautions
Operator prestart
Start-up, shutdown, and post-shutdown procedures
Normal operations
Environmental conditions
Preventive maintenance plan and schedule
Troubleshooting guides and diagnostic techniques
Wiring and control diagrams
Maintenance and repair procedures
Removal and replacement instructions
Spare parts and supply list
Product submittal data
Manufacturer's instructions
O&M submittal data
Parts identification

Testing equipment and special tool information
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g. Warranty information
r. Testing and performance data
s. Contractor information
PART 2 PRODUCTS
Not Used
PART 3 EXECUTION
Not Used

-- End of Section --
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SECTION 01 91 00

COMMISSIONING
08/05

PART 1 GENERAL

1.1 REFERENCES

The publications listed below form a part of this section to the extent
referenced:

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

ASHRAE GUIDELINE 1 (1996) The HVAC Commissioning Process
BUILDING COMMISSIONING ASSOCIATION (BCA)

BCA 1 (Second Edition) The Building
Commissioning Handbook

PORTLAND ENERGY CONSERVATION, INC. (PEC)

PEC 1 (V2.05) Model Commissioning Plan and Guide
Specification

1.2 SUBMITTALS
Generally, commissioning documentation shall have been submitted to the
Government under other specification sections. The following shall be
submitted in accordance with Section 01 33 00, "Submittal Procedures", in
sufficient detail to show full compliance with the specification:

SD-01 Preconstruction Submittals

A Start-Up Plan and Schedule, G shall be provided in accordance
with paragraph entitled, "Equipment Start-Up".

SD-06 Test Reports
Proposed Start-up Checklists; G shall be submitted for approval
Proposed Functional Test Forms; G shall be submitted for approval
SD-09 Manufacturer's Field Reports

Completed start-up checklists; G shall be provided for each item
of equipment in accordance with paragraph entitled, "Equipment
Start-Up".

Installation and Checkout Sheet forms; G shall be submitted in
accordance with the paragraph entitled, "SUBMITTALS".

1.3 ABBREVIATIONS

The following are common abbreviations used in the Specifications and the
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Commiséioning Plan:

A/E - Architect and Design Engineers

BAS - Building Automation System

Cx - Commissioning

CxA - Commissioning Agent

Cx Plan - Commissioning Plan document

CC - Controls Contractor (Building Automation System Contractor)
CO - Contracting Officer

EC - Division 26 and 27 Electrical Contractor
FT - Functional Test

GC - General Contractor (prime)

HMI - Human Machine Interface

MC - Division 23 Mechanical Contractor

O&M - Operation and Maintenance

PT - Performance Test

SO0 - Sequence of Operation

Subs - Subcontractors (CC, EC, MC, TAB)

1.4 RELATED DOCUMENTS

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

Specification Section 23 09 23.13 20, "Direct Digital Control System for
HVAC" contain requirements that apply to this section.

Specification Section 23 64 16, "CENTRIFUGAL WATER CHILLERS", contains
requirements that apply to this section.

"Specification Section 23 73 13.00 40, "MODULAR INDOOR CENTRAL-STATION
AIR-HANDLING UNITS", contains requirements that apply to this section.

Specification Section 43 21 13, "PUMPS: WATER, CENTRIFUGAL" contains
requirements that apply to this section.

1.5 SCOPE

Cx is a systematic process of ensuring that all building systems perform
interactively according to the S00. This is achieved by documenting the
SO0, the graphic display of information at the HMI's, and continuing
through construction, acceptance, and the warranty period with actual
verification of performance. The Cx process shall encompass and coordinate
the separate functions of system documentation, control equipment start-up,
control system calibration, performance testing and training.

Cx during the construction phase is intended to achieve the following
specific objectives according to the Contract Documents:

a. Verify that control equipment and systems are installed according
to the manufacturer's recommendations and to industry accepted minimum
standards and each point has been checked-out and calibrated.

b. Validate equipment is under control in each mode of operation
according to the S00.

c. Verify system graphical display of data at the OWS and HMI
interfaces.
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d. Verify all system alarms, trending, graphing, printing, and
similar functionality as specified in Section 23 09 23.13 20.

The following systems will be commissioned. All general references to
equipment in this document refer only to equipment that is to be
commissioned.

a. Mechanical Systems (Division 23 and 43):

(1) BAS (controlled devices, control loops and systems integration)
(2) Chillers

(3) Pumping systems

(4) Air Handling Units

(5) Fans

(6) Chiller Control Panels

b. Electrical Systems (Division 26):

(1) Power Systems

The Cx process does not take away from or reduce the responsibility of the
Contractor to provide a finished and fully functioning project. Cx is
essentially the process of observing and documenting that the control
equipment and systems operate and perform as intended.

The Cx testing shall be based upon the following reference standards: BCA 1;
ASHRAE GUIDELINE 1, PEC 1.

1.6 COMMISSIONING AGENT
The CxA services will be provided by a Government led team. The Division
1, 23, 26, 27, and 43 Contractors are responsible to execute the Cx process

according to this specification section.

The CxA shall be the duly appointed representative of the Contracting
Officer.

1.7 ROLES AND RESPONSIBILITIES

1.7.1 Cx Team
The members of the Cx Team consist of the CxA, the CO, the GC or
Contractor, the A/E, the MC, the EC, the CC, any other installing
subcontractors or suppliers of equipment. The Government's building or
rlant operator/engineer and users are also members of the CX team.
The Cx responsibilities of the Contractor are provided in this section.
The responsibilities of various other parties on the Cx team will be listed
in the CX plan that will be written by the CxA when construction is near
30-percent complete for informational purposes only.

1.7.2 All Parties
All parties follow the Cx Plan.

All parties attend the Cx kick-off meeting and additional meetings, as
necessary.
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1.

1.

1.

7.3 General Contractor
7.3.1 Construction and Acceptance Phase

a. Facilitate the coordination of the Cx work by the CxA, and ensure

that Cx activities are being scheduled into the master project schedule.
b. Review the Cx Plan.

c. Review the test procedures submitted by the CxA.

d. Provide completed construction checklists to the CxA for
installation verification.

e. Coordinate the resolution of non-compliance deficiencies
identified in all phases of Cx with the various Contractors.

f. ~Coordinate the training of Government personnel.

g. In each purchase order or subcontract written, include
requirements for Cx tasks and training.

h. Ensure that all subcontractors execute their Cx responsibilities
according to the Contract Documents and schedule.

i. Prepare O&M manuals, according to the Contract Documents,

including clarifying and updating the original sequences of operation
to As-Built conditions.

.7.3.2 Warranty Period

a. Assist the CxA as necessary in testing and deficiency corrections
required by the specifications.

7.4 Division 23, 26, 27, and 43 Contractors

Include scope to complete Cx requirements for mechanical and electrical
systems in the contract price.

Ensure cooperation and participation of spec1a1ty subcontractors, and
equipment suppliers.

Ensure participation of major equipment manufacturers in appropriate
training and testing activities.

Prepare schedule for mechanical and electrical system Cx related
activities. Include time in the project schedule for equipment start-up,
FT's, and PT's. Include time for resolution of deficiencies found during
Functional and Performance tests. Provide for a period of not less than
60-days between Government approval of FT's and issuance of PT's and the
start of FT and PT to allow adequate time for subcontractor review and
incorporation of comments in final FT's and PT's

Executing the Functional and Performance tests while the CxA witnesses and
documents.

.7.5 Controls Contractor

Performs calibration of control sensors and devices and Performance
Verification Testing as required under Section 23 09 23.13 20 prior to the
start of FT's and commissioning PT's

Include scope for Cx requirements in the contract pricing. The CC will
execute the Functional and Performance testing. Provide up-to-date
sequences, alarms and trend data that has been developed to the CxA for
development of PT's
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Develop FT's for the control system and submit for approval by the

Contracting Officer.

Review the FT's and PT's developed by the CxA to ensure that control system
Recommend test revisions to

points are in place to execute the tests.

streamline or improve the test procedures.

Demonstrate building automation system performance to CxA during the
Functional and Performance tests including all modes of system operation
and explanation/definition of variable names for each piece of equipment

and each system.

Establish trend logs and graphs as directed by the CxA both prior to, and
during testing to demonstrate the system is operating per the sequences of
operation and PID loops are stable and operate without hysteresis.

Provide controls system technician and programmer, intimately familiar with

the system,
testing.

1.7.6 Tasks

for use during execution of the Functional and Performance

The following responsibility matrix outlines the major tasks of the Cx

process and the parties responsible to carry out the tasks.
The Contractor's

the CxA writes the tests and documents the test results.

are responsible to execute the tests.

the majority of the Division 23 test execution.

Task/Action

Cx Kick-off Meeting.

- Early to mid const.
phase.

Write FUNCTIONAL tests
Write PERFORMANCE
tests. (PT)

Review and refine PT's

CxA visit site to
review process.

Equipment START-UP
and Check Out.

Functional Tests - also

see Ref 23 09 23.13 20

PERFORMANCE Tests

Deficiency List

CxA Cco

Lead Att.

Review
Approve

Review
Approve
Write

Refine

Observe

Review

Obs., Obs.
Doc.
APPRV
Obs., Obs.
Doc.

APPRV

Write

SECTION 01 21 00

In general,

The CC is typically responsible for

-

Responsibility

GC EC&MC cC
Att. Att. Att.
Write Write
Refine Refine
Rev. Rev. Rev.
Perform
Sched. Part. Exe.
Sched. Part. Exe.
Verify Corr. Corr.
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CxA Cco GC EC&MC ccC

Compl.
Final Cx Report Write
Note: Att. - Attend; Rev. - Review; Obs. -»Obéervation; Doc. -
Documentation; Sched. - Schedule; Part. - Participate; Exe. - Execute; Corr.
- Correct; Compl. - Compliance; APPRV - Approve

1.8 COMMISSIONING PROCESS

The following narrative provides a brief overview of the typical Cx tasks
during construction and the general order in which they occur.

Cx during construction begins with a kick-off meeting conducted by the CxA
where the Cx process is reviewed with the Cx team members.

Additional site visits and meetings will be required throughout
construction, scheduled by the CxA with necessary parties attending, to
plan, scope, coordinate, schedule future activities, resolve issues and
verify installation.

Equipment documentation is submitted to the CxA during normal submittals,
including detailed start-up procedures.

The subcontractors develop start-up plans and start-up
documentation/checklists to be completed, during the start-up process.

Proposed Start-up Checklists shall be prepared by the MC, CC and EC as
appropriate to the system and be submitted for approval.

The MC, CC and EC subcontractors develdp'Functional Tests (FT) to be
performed after start-up. Proposed Functional Test Forms shall be
submitted for approval. '

The CxA uses submittals and shop drawings to develop specific equipment and
system PT procedures. The GC, MC, CC and EC review the PT's and provide
comments regarding any concerns as to their responsibilities to perform the
PT's and offer suggestions as to how they may be conducted. After input
from the GC, MC, CC and EC, final PT's are written and distributed.

The subcontractors, under their own direction, perform start-up and initial
checkout. The subcontractors shall provide documentation/checklists from
the start-up process to the CxA.

The FT procedures are executed by the MC, CC and EC Subs under the
observation of, and documented by the CxA. The Subs resolve FT
deficiencies prior to performance testing. Selected PT's may be revised by
the CxA based upon the FT results. '

The PT procedures are executed by the Subs under the observation of, and
documented by the CxA. The Subs resolve any deficiencies.

Items of non-compliance in material, installation or setup are corrected at
the subcontractor's expense and the system re-tested.

The CxA reviews the O&M documentation for completeness.

Cx is completed before Substantial Completion.
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