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PART 1 -

SECTION 01010
SUMMARY OF WORK

GENERAL

1.01 WORK COVERED BY THE PROJECT MANUAL AND DRAWINGS

A

Work covered by the Project Manual and Drawings consists of: Steam and Condensate —
West Heating Plan — Boiler Replacement (The terms "Owner", "PSU", and “University”
are interchangeable)

The work includes:

1. West Heating plant upgrades involving demolition of an existing boiler and
purchase and installation a new boiler and deaerator, including interconnections
with one existing boiler,

2. Supply and install steam and condensate piping from WHP to points of
connection in the WHP (West) tunnel.

3. Supply and install fuel oil and gas piping from points of connection to each
boiler.

4. Supply and install electrical power to the new boilers.

5 Supply and install communications systems from each boiler to a new boiler
master. Mount and wire new control panel to the existing boiler.

6. Demolish existing EF-2 fan serving Peter Stott laundry and building ventilation
in the WHP tunnel and design, supply and install 3 new fans, filter and ductwork.

7. Design and supply new door hardware and new 1-hour wall in WHP. Provide

and install the condensate return system. The installation includes two new
condensate tanks, two pumps and interconnecting pipe and electrical in the
basement of Cramer Hall. Make condensate piping revisions and tie-ins.

8. Provide electrical engineering, materials and installation for lighting and exit
modifications in the WHP and West Tunnel areas.
9. Boilers, deaerator and condensate return systems are fully engineered packages

purchased from the manufacturer, supplied and installed by the contractor.

The Contractor shall supply all labor, transportation, apparatus, scaffolding, tools and
other items necessary for the completion of the work in conformance with OUS General
Conditions for Public Improvements Contracts, Section A.2.

The Work shall be started within ten (10) calendar days following approval of the
Contractor’s Certificate of Insurance and the Execution of Contract by PSU Facilities,
attention (fapcontracts@pdx.edu). All work shall be final completed within the time
frames established in the Public Improvement Agreement Form (OUS Contract Form B-
7, ltem 4).

1.02 CONTRACTOR’S USE OF PREMISES

A

Contractor shall limit use of the Premises for Work and storage to allow for:

1. Owner and tenant occupancy of adjacent spaces, day and night
2. Public use, day and night

Summary of Work Section 01010



West Heating Plant Boiler Replacement November, 2012

1.03

1.04

1.05

3. Security
4. Safe entry and exit for vehicles and pedestrians

Access through the interior of the building will be coordinated with the Owner’s
Authorized Representative.

PROTECTIONS

A

Protect sidewalks, asphalt paving, concrete, trees, shrubs, and lawn areas at all times from
spillage of materials used in carrying out the Work. Prevent materials from clogging
sinks, catch basins and yard drains; maintain drains clean and in proper working
conditions. Dumping of plaster, solvents, or other injurious materials in PSU plumbing
systems is not permitted. Costs of cleaning or repair will be withheld from Contractor as

required.

Clean, repair, resurface, or restore existing surfaces to their original, or better, condition,
or completely replace such surfaces to match existing, where damaged by construction
operations.

The Contractor shall be responsible for any and all damages as specified in OUS General
Conditions for Public Improvement Contracts Section G.1.1.

The Owner will not be responsible for protection of materials or equipment from
vandalism or theft. Security is the responsibility of the Contractor. See Section 01500
Temporary Facilities.

The Contactor will verify that all drains in the construction area are in working order and
notify the Owner’s Representative, in writing, of any drains that are plugged, prior to the
Start of Work. Start of Work will be considered as acknowledgement that all drains are
clear and in good working order.

Debris shall not be allowed to remain around the buildings during performance of Work,
and shall be disposed of daily and/or as directed by Owner’s Authorized Representative.

The Contractor shall manage a safe job environment for both the safety of all people
around the Premises as well as the safety of the Owner’s and general public’s property.

Do not store materials where they will interfere with operations of Owner. Storage areas
must be approved by the Owner’s Authorized Representative prior to start of the Work.

RESERVED

SALVAGE

Summary of Work Section 01010
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A. All material indicated to be removed shall become the property of the Contractor except
those items noted on the drawings and in the specifications as being retained by the
Owner.

B. All locksets, cylinders and strikes removed shall be returned to Owner. Coordinate with
Owners Authorized Representative.

C. The City of Portland has mandated the recycling of demolition materials. See Section

01732 of these Specifications for Waste Management requirements, which includes
recycling documentation to be provided to the Owner by the Contractor.

PART 2 -PRODUCTS

2.01 REUSE OF EXISTING MATERIAL

A. Except as specifically indicated or specified, materials and equipment removed from
existing construction shall not be used in the completed Work.

B. For material and equipment specifically indicated or specified to be reused in the Work or
salvaged to Owner:

1. Use special care in removal, handling, storage, and reinstallation to assure proper
function in the completed Work.

2. Arrange for transportation, storage, and handling of products that require off-site
storage, restoration or renovation. Pay all costs for such Work.

3. Contractor shall be responsible for removing and reinstalling mechanical units,

vents, guys, antennae, and electrical and grounding wires or conduits.

PART 3 -EXECUTION
3.01 PREPARATION
A Inspect existing conditions, Work requirements, and the Contract Documents. Verify that

materials and equipment being furnished meet requirements specified. Report any
discrepancies to the Owner’s Authorized Representative prior to proceeding with work.

3.02 MATERIAL HANDLING

A. If, in the opinion of the Contractor, cranes, hoists, towers, or other lifting devices are
necessary for the proper and efficient movement of materials, comply with these
requirements:

1. Use only experienced personnel

2. Remove equipment as soon as possible after task is ended

3. Coordinate the placement of such equipment with the Owner’s Authorized
Representative to ensure that utility tunnels, utilities, and surfaces are not
damaged.

Summary of Work Section 01010
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B.

4. Obtain required permits and meet the requirements of governing authorities
regarding street and sidewalk closures, safety, noise, and other applicable
regulations.

5. Provide barricades and warning ribbons to close off areas temporarily for loading

and unloading, to insure public safety.

Contractor shall not allow any materials or debris to free-fall from the building.

3.03 WORKMANSHIP

A

Unless otherwise specified, perform the Work using workers skilled in the particular type
of Work involved.

Should the Owner, in writing, deem anyone on the Work incompetent or unfit for the
assigned duties, dismiss the worker immediately or reassign that worker to a different
task requiring a lesser degree of competence.

Workmanship shall be first class in every respect as determined by the Owner’s
Authorized Representative, and all Work performed shall be performed in accordance
with standard industry practice.

The Contractor shall maintain effective supervision on the project at all times Work is
being performed. The Superintendent shall be the same person throughout the course of
the Work, and shall attend the pre-construction conference.

3.04 TESTING

A

The Owner reserves the right to perform any testing as may be required to determine
compliance with the Project Manual and Drawings. Costs for such testing will be the
Owner’s responsibility unless testing indicates noncompliance. Costs for testing which
indicates noncompliance shall be borne by the Contractor. Non-complying Work shall be
corrected and testing will be repeated until the Work complies with the Project Manual
and Drawings. Contractor will pay costs for retesting non-complying Work.

The Contractor shall cooperate in every respect with the activities of the testing agency.

END OF SECTION

Summary of Work Section 01010
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SECTION 01030

ALTERNATES
PART 1 - GENERAL
1.01 DESCRIPTION
A. Work of the Section includes administrative and procedural requirements to the

Bid Alternates of the OUS Bid Form (OUS Form B-6).

1.02 RELATED WORK IN OTHER SECTIONS

A. Additional information regarding bid alternates and changes in scope may be
found in the follows:

1 OUS Bid Form

2 Instructions to Bidders

3. OUS General Conditions

4 Other Sections of these specifications.

1.03 DEFINITION

A. An alternate is an amount proposed by bidders and stated on the Bid Form for
certain work defined in the Project Manual that may be added or deducted from
the Basic Bid amount if the Owner decides to accept a corresponding change in
the amount of construction to be completed, or in the products, materials,
equipment, systems, or installation method.

B. The cost change for each alternate is the net addition to or deletion from the Basic
Bid to incorporate the alternate into the work. No other adjustments are made to
the Basic Bid, unless stipulated in the Instructions to Bidders or the OUS General
Conditions for Public Improvement Contracts.

PART 3—  ACCEPTANCE OF ALTERNATIVES

Alternates Section 01030
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3.01

3.02

3.03

3.04

3.05

3.06

The Owner’s initial intent is to contract for all work of the Basic Bid. All required bonding,
deposits, securities or guarantees required by the Contract Documents shall be based on the
Basic Bid amount.

Alternates quoted on the Bid Form will be reviewed and may be rejected, accepted
individually, in combination or entirely at the Owner’s Option.

Alternates to the Basic Bid will be executed by a Change Order, in accordance with Division
1 Section 01300 and the OUS General Conditions for Public Improvement Contracts Section
D.

Include as part of each alternate, miscellaneous devices, accessory objects, and similar items
incidental to or required to complete the alternative work and surrounding modifications
whether or not mentioned as part of the work.

Coordinate related work and modify surrounding work to integrate the work of each
alternative.

A “Schedule of Bid Alternates” is provided at the end of this Section. Refer to other
Specification Sections of this Project Manual for materials necessary to achieve the Work
described under each alternate.

PART 2—-  PRODUCTS

NOT USED

PART 4—-  SCHEDULE OF BID ALTERNATES

4.1

The following Alternates may be deducted and/or added from the Work of the Base Bid:

relating to the following Alternate(s) as designated in the Specifications:

ALTERNATE #1.  Provide new 300 HP (WHP-BL-01) boiler package, this cost

should include scope of work referenced on sheet M32, “Limits of Boiler Package”, less the
scope of work for Alternates #5, 10 and 12.

Alternates Section 01030
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ALTERNATE #2: Existing Kewanee Boiler Retrofit — Provide burner control
conversion kit required for retrofit to existing Kewanee boiler, reference specification 23 52 39-
9/2.3.E.

ALTERNATE #3: Peter Stott Center Temporary Piping — Provide temporary piping per
the project specifications, (see section 1.04/#8 below).

ALTERNATE #4: Low pressure Steam Economizer’s — For new 300 HP boiler (WHP-
BL-01), provide low pressure steam economizer’s designed for high pressure per the project
specifications. This shall include all supports, instrumentation and corresponding supply/return
piping, valves and insulation (see section 1.04/#17 below).

ALTERNATE #5: Low pressure Steam Economizer’s - For new 600 HP boiler (WHP-
BL-03), provide low pressure steam economizer’s designed for high pressure per the project
specifications. This shall include all supports, instrumentation and corresponding supply/return
piping, valves and insulation (see section 1.04/#17 below).

ALTERNATE #6: Steam Meter — Installation of vortex shedding flow meter (Owner to
provide meter). Reference specification in 23 09 00-27/1.1.

ALTERNATE #7: 5 Year Warranty — Provide a 5 year parts and labor warranty on new
300 HP (WHP-BL-01).

ALTERNATE #8: 5 Year Warranty — Provide a 5 year parts and labor warranty on new
600 HP (WHP-BL-03).

ALTERNATE #9: Provide master 3-boiler sequencer panel required for retrofit to
existing Kewanee boiler, reference specification 23 52 39-9/2.3.D.

ALTERNATE #10: VSD on Blower Motor — For new 300 HP boiler (WHP-BL-01)
provide VSD on boiler’s blower motors reference specifications 23 52 39-9/S.

ALTERNATE #11: VSD on Blower Motor — For new 600 HP boiler (WHP-BL-03)
provide VSD on boiler’s blower motors reference specifications 23 52 39-9/S

ALTERNATE #12: Oxygen Trim System — For new 300 HP boiler (WHP-BL-01)
provide oxygen trim system, reference specification 23 52 39-8/R.

ALTERNATE #13: Oxygen Trim System — For new 600 HP boiler (WHP-BL-03)
provide oxygen trim system, reference specification 23 52 39-8/R.

END OF SECTION

Alternates Section 01030
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SECTION 01040
PROJECT COORDINATION
PART 1 - GENERAL
1.01 DESCRIPTION:

A. This Section includes administrative and supervisory requirements necessary for
coordinating contract documentation, communications and construction
operations. The requirements of this Section relate to all work by the Contractor
and Sub-contractors performing work under these Contract documents including,
but not limited to, the following:

1 Pre-construction Coordination

2 Identification of Owner’s Authorized Representatives
3 RESERVED

4. Listing of Sub-contractors

5. Contractor Emergency Contact Information
6 Safety & Emergency Procedures

7 Unforeseen Hazardous Materials

8 Permits and Fees

9. Key Requests

10.  Progress Meetings

11. Requests for Clarifications & Information
12.  Construction Directives

13.  Construction Change Orders

1.02 RELATED WORK IN OTHER SECTIONS:

A. Additional requirements related to Project Coordination may be found in the
following:
1. Reserved
2. OUS General Conditions
3. Other Sections of these specifications.
PART 2 - PRODUCTS
NOT USED

PART 3—- EXECUTION
3.01 PRE-CONSTRUCTION CONFERENCE

A. A pre-construction conference shall predate the Work and shall include but not be

Project Coordination Section 01040
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limited to the following agenda:

Contract management and communication requirements

Emergency phone numbers

Record maintenance requirements

Work schedule

Schedule of values

Submittal schedule

Early purchase, long lead items and owner procurements

Multiple contract coordination

Maintenance of access and use of the premises

Traffic control, parking and contractor’s use of the job site

10. Hazardous materials

11.  Job site safety

12.  Job site inspection & observation requirements

13.  Review of contract documents

14, Progress meetings

15.  other subjects of interest desired by the Contractor, Owner’s Authorized
Representative(s), Manufacturer’s Representatives, and other participants.

CoNooRrLNDNE

B. Refer to Division 1, Section 01300 for submittals required prior to the pre-
construction conference.

C. Coordinate all operations with the Owner’s Authorized Representative during the
construction period including but not limited to:
1. Special inspections
2. Subcontractors and vendors

D. Submit to the Owner’s Authorized Representative for approval, a schedule of

Values for the Work to be performed; schedule of values shall include project and
building name, when the Work is to begin, and estimated duration of the Work.
The Schedule of Values is to be provided to the Owner’s Authorized
Representative in accordance with OUS Supplemental General Condition SG-3.

E. Submit to the Owner’s Authorized Representative for approval, a schedule for the
Work to be performed; schedule shall include project and building name, when
the Work is to begin, and estimated duration of the Work. The Schedule is to be
provided to the Owner’s Authorized Representative in accordance with OUS
Supplemental General Condition SG-5. The schedule shall be specific as to
which portion of the Work is taking place on a particular day.

F. Prior to start of any work, Contractor shall provide at the pre-construction
meeting an emergency responsible person/contact list on a 24-hour, “7 day a
week” basis for any emergency issue that may arise in connection with this
project. Contractor must reissue the list any time the responsible person(s)
changes. Issue to Owner’s Authorized Representative. See Project Information

Project Coordination Section 01040
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3.02

3.03

3.04

3.05

3.06

Sheet provided herein.

Parking will not be provided on the premises. See Section 01500 Temporary
Facilities.

Schedule elevator usage with the Owner’s Representative a minimum of 72 hours
in advance so as not to inconvenience the public.

IDENTIFICATION OF OWNER’S AUTHORIZED REPRESENTATIVE

A.

The Owner’s Project Manager and the Owner’s Field Construction Manager
(Jointly the Owner’s Authorized Representative or his designee) will be appointed
by the Owner and identified at the Pre-construction meeting. The Owner’s
Authorized Representative will provide coordination during construction and on-
site observation. See Project Information Sheet provided herein.

RESERVED

LISTING OF SUB-CONTRACTORS

A

Provide to the Owner’s Authorized Representative at the pre-construction
conference three (3) copies of list of sub-contractors anticipated to perform work
on the project. Provide on the list of sub-contractor’s: subcontractor’s name,
contact person, mailing address and telephone number. Substitution shall be
permitted only with the approval of the Owner’s Authorized Representative.

CONTRACTOR EMERGENCY CONTACT INFORMATION

A

Provide to the Owner’s Authorized Representative at the pre-construction
conference Contractor Emergency Contact telephone numbers. See Project
Information Sheet provided herein.

SAFETY AND EMERGENCY PROCEDURES

A

C.

The Contractor shall be responsible for maintaining a safe job site at all time, until
the Owner takes possession. The Contractor shall comply with all safety
regulations, and for enforcing compliance with all safety regulations and
procedures by all workers, sub-contractors and visitors on the site.

Refer to Division 1, Section 01500 for minimal temporary facilities required for
job site safety. The Contractor shall provide procedures and additional temporary
facilities as required.

The Contractor shall maintain indoor air quality and noise control standards

Project Coordination Section 01040



West Heating Plant Boiler Replacement Project November, 2012

3.07

3.08

3.09

3.10

specified in Division 1, Section 01734.

The Contractor shall complete and submit the Owner’s Authorized
Representative, at the pre-construction conference the “Construction Project
Safety Form” provided herein.

UNFORESEEN HAZARDOUS MATERIAL

A

The contractor is responsible for all asbestos removal on this project. See
Appendix 5.02 for Asbestos Survey.

PERMITS & FEES

A

D.

Portland State University is enrolled in the city of Portland’s Facilities Permit
Program. See OUS Standard General Conditions and Supplementary General
Conditions.

The Owner shall provide Building, Electrical, Mechanical and Plumbing permits
for buildings in accordance with OUS Supplemental Condition SG-2. If the
Contractor needs to block a portion of the right-of-way, the Contractor must
secure the proper permits from the City of Portland and shall give all requisite
notices to public authorities. The Contractor shall be responsible for all violations
of the law for any cause in connection with the Work or caused by obstructing
streets or sidewalks.

The Contractor shall provide proper notice to all governing jurisdictions including
but not limited to the Oregon Department of Environmental Quality prior to
beginning work.

Contractor shall pay for and document Oregon Bureau of Labor and Industries
fees as required by Bureau of Labor & Industry.

KEY REQUESTS

A

Keys will be provided to the Contractor as required for access to buildings and
work areas. There is a deposit of $100.00 required for each key given to the
Contractor. Contractor shall fill out Contractor’s key request form and deliver for
approval to Project Manager a minimum of 48 hours in advance. This deposit
will be refunded upon return of the key(s.) Keys will not be provided to sub-
contractors, nor will Facilities open locked doors for Contractor’s employees or
sub-contractors. Contractor shall provide and coordinate all such requirements.

PROGRESS MEETINGS

A.

The contractor shall schedule for the contractor’s Project Manager and Field

Project Coordination Section 01040
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Superintendent to attend weekly Progress Meetings with the Owner’s Authorized
Representative. The contractor shall coordinate and assure the attendance of sub-
contractors as required by the agenda and the Owner’s Authorized Representative.

B. Weekly Progress Meetings shall be held on days and times to be determined,
following the pre-construction conference and continuing through substantial
completion and until final completion. The Owner’s Authorized Representative
may require additional on-site ‘tail-gate’ meetings as necessary to resolve
construction related issues and facilitate continued progress.

C. Progress meetings shall be held at:

PSU, Office of Facilities
202 University Services Building
617 SW Montgomery

D. The progress meeting minutes serve as the official communication between all
parties involved in the Project. The Contractor shall:

Prepare agendas.

Record minutes and include decisions.

Record attendance

Distribute minutes to attendees within two (2) calendar days after
meetings.

el A

E. Minimum agenda shall include:

=

Review and approve minutes of previous meetings.

Review work progress and work schedule since previous meeting.

3. Discuss field observations, problems, clarifications and information
required.

4. Review delivery schedules, identify problems that could impede planned

progress.

Review proposed changes in construction or procedures.

Delivery and discussion of submittals.

Submittal of progress payment requests for review.

Other items as may be required.

N

NG

3.11 REQUESTS FOR CLARIFICATIONS AND INFORMATION
A. Throughout the course of work, the Contractor may require clarifications or

additional information from the Owner’s Authorized Representative. This
information may include but not be limited to the following:

Project Coordination Section 01040
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1. Clarifications whether specific work is within the scope of an item of work
and no Contract adjustment is anticipated.

2. Clarifications or interpretations of information or directions provided in
the Contact Documents, for which no Contract adjustment is anticipated.

3. Clarifications or directions as a result of unforeseen conditions, which

may or may not result in adjustments to the Contact Sum or days allowed
for contact completion.

4. Additional details or information needed for construction, which were not
originally included in the contract documents, which may or may not
result in adjustments to the Contact Sum or days allowed for contact
completion.

B. The contractor’s field superintendent shall be the principle generator of requests
for clarification and information (RFI’s) as a result of field operations and
conditions.

C. Three copies of requests for clarifications and information (RFI) shall be typed
and submitted in accordance with the communication process described in Section
01300.

D. All RFI’s shall be sequentially numbered and include the following information:

Project item information as specified in Section 01300, Item 1.05.
Reason for request, and clarification and information requested.
Work impacted by request for clarification or information.
Drawings or sketches as necessary.

Contractors recommendations as appropriate.

Signature and date by contractor’s authorized representative.

ocoarwnE

E. If the contractor anticipates that a change in the scope of work may be necessary
in conjunction with a request for clarification or information, he may submit with
the request a proposal to perform additional work as a Contract Change Order as
specified herein. No changes in work shall commence without an approved RFI
response, Construction Directive or Executed Contract Change Order.

F. All RFI Responses will be by the Owner’s Authorized Representative.

G. Response time to process RFI’s shall be seven (7) calendar days from the date
received by the Owner’s Authorized Representative, to allow reasonable time for
researching the question and preparing a response. If, due to unavoidable
circumstances, information is needed immediately, coordinate with the Owner’s
Authorized Representative who will attempt to expedite a response by FAX or e-
mail. When responses are expedited, an RFI must still be submitted as a
confirmation of the communication prior to submitting for progress payment for

Project Coordination Section 01040
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H.

the related work.

A log and copies of all RFI’s shall be maintained in the jobsite office, for review
or reference by the Contractor, Owner’s Authorized Representative.

3.12 CONSTRUCTION DIRECTIVES

A.

Construction Directives may be initiated by the Owner’s Authorized
Representative, and provides interpretations of the contract documents or orders
minor changes in the work, which may require changes in the Contract Sum or
Contract Time, which would be subsequently executed through a Construction
Change Order. Interpretation of the Contract documents shall be in accordance
with OUS General conditions for Public Improvement Contracts Section A.3, and
as amended by the OUS Supplemental General Conditions. Construction
Directives are not Construction Change Orders. If the Contractor believes the
work described in a Construction Directive requires a change in Contract Sum or
Contract Time, he shall submit a proposal to perform additional work as a
Construction Change Order as specified herein. Do not proceed with
Construction Order work until a proposal for Change Order work has been
submitted and directed to proceed by the Owner’s Authorized Representative.
Proceeding without authorization waives the Contractor’s claim for additional
Contract Sum or Contract Time.

Construction Directives shall be executed using the attached Construction
Directive form.

3.13 CONSTRUCTION CHANGE ORDERS

A

Contract Bid award is based on the Base Bid. Additional work may be authorized
by amending the Contract based upon Unit Prices provided in the Bid Form, the
Contractor’s Schedule of Values, or other Contractor Proposals approved by the
Owner’s Authorized Representative, and in accordance with Section D of the
OUS General Conditions for Public Improvement Contracts.

A Construction Change Order is a written order issued after the execution of a
contract, which authorizes and directs a change in scope of work and an
adjustment in the Contract Sum, Contract Time or both. Change Orders will be
processed using AIA Document 701, and is not complete until all signatures have
been obtained and a signed copy is received by the Contractor.

A Contract Change Order request can be initiated by the Owner’s Authorized
Representative through a proposal request to the Contractor, or by the Contractor
through submittal of a proposal request in conjunction with a RFI response or
Construction Directive.

Project Coordination Section 01040
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D. The Contractor’s proposal for Contract Change Order Work shall include the

following:

1. Project item information as specified in Section 01305, Item 1.05.

2. Reason for request

3. Itemized statement of required materials and equipment, including
adjustments to adjacent and dependent work.

4. Itemized statement of required labor, including adjustments to adjacent

and dependent work.

5. Total Contract Sum adjustment required for the Change in Work.
6. Total Contract Time adjustment required for the Change in Work.
7. Additional Documentation as required to support the request.
8. Signature and date by contractor’s authorized representative.
E. Construction Change Order work shall be reviewed by the Owner’s Authorized

Representative and executed in accordance with OUS General conditions for
Public Improvement Contracts Section D, and as amended herein.

F. If a fair and reasonable Contract Change Order adjustment cannot be agreed upon,
the Owner’s Authorized Representative may in writing direct the Contractor to
proceed with the Change in Work on a 'Time and Materials’ basis in accordance
with OUS General Conditions for Public Improvement Contracts.

END OF SECTION
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PORTLAND STATE UNIVERSITY
OFFICE OF FACILITIES
PROJECT INFORMATION

Project Name: West Heating Plant Boiler Replacement

Project No:

Project Description:

Project Address1705 SW Eleventh. Portland OR Work Start Date:

Project Manager: Phone: Fax:
Design Consultant: Phone: Fax:

Bid Opening Date: Contract Bid Price:

Contract Execution Date: Pre-Const. Meeting:

Notice to Proceed Date: Contract Calendar Days:

Final Contract Completion Date: Liquidated Damages: NA
Contractor Name: Office Phone:

Project Manager: Cell: Pager:

Contractor Office Address:

E-Mail: Office FAX:

On Site Construction Office Address: __Site Phone:
Site E-Mail: Site FAX:

Site Superintendent: Cell: Pager:

Contractor’s Emergency & Weekend Phone:

1. 2. 3.

Project Information



West Heating Plant Boiler Replacement Project November, 2012

PORTLAND STATE UNIVERSITY
OFFICE OF FACILITIES

CONSTRUCTION PROJECT SAFETY FORM INSTRUCTIONS

The purpose of the Construction Project Safety Form is to allow contractors to plan the construction or
remodeling project in such a way as to prevent injuries and protect the environment. This form will need
to be filled out by the Contractor and provided to the Owner’s Authorized Representative at the
preconstruction conference.

The information provided on the form will be reviewed at the preconstruction conference.

All projects must be planned with safety consideration for people who will be in contact with the area; in
particular, sight, hearing, or mobility impaired people who are not covered under OSHA regulations but
are covered under general liability issues.

PSU requires that all contractors and subcontractors come to the job trained in all Occupational Safety
and Health ACT (OSHA) Standards applicable to their work process. This information is outlined in the
OR-OSHA document “Occupational Hazards Common to Construction & Remodeling Activities.” This
document can be obtained free of charge by contacting the OR-OSHA Resource Center at 1-800-922-
2689 or on-line at www.OROSHA .org.

All construction and remodeling activities regardless of size and/or scope must be fenced, barricaded, or
otherwise protected (isolated) to restrict entrance and to ensure the safety of those in the general area. All
building materials and equipment need to be placed within the isolation enclosure. Any open
trenches outside the isolated space will need to be fenced or covered with approved cover (contact the
Owner’s Authorized Representative for specifics).

REQUIRED PROJECT ISOLATION AND BARRICADING OPEN TRENCHES FOR OUTSIDE
CONSTRUCTION SITES

Construction projects that involve building a facility, any exterior remodel, any excavation, or demolition,
at a minimum, will install the following perimeter isolation:

A six foot chain-link fence, with controlled access points, extending in all directions around the
excavation or building site such that no area of the construction is accessible to pedestrians or
unauthorized personnel or vehicles. Note: At the University’s option, other barricading plans
may be accepted. These may apply to projects such as road resurfacing, parking lot striping,
exterior building water proofing, etc. Typical temporary construction fencing shall be covered
with opaque material to prevent seeing inside the fencing. Construction fencing shall be
placed on the interior side of the opaque material.

Also see Section 01600 (Contractor Staging)

Indoor projects which will create dust (cutting sheetrock, sanding, sawing etc.) are subject to the
following:
1. Areas where existing doors can provide isolation will be labeled “Construction Area Authorized
Personnel Only.”

Construction Project Safety Form
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2. All other areas will be isolated by a solid barrier. The minimum barrier allowed is 4 mil poly
sheeting.

Any excavation across or adjacent to sidewalks or pathways which must be left open overnight, must be
identified with working, blinking, construction lights in addition to being covered.

The contractor will provide all trench covering and fencing material, PSU will not provide any
materials.

Construction Project Safety Form
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PORTLAND STATE UNIVERSITY
OFFICE OF FACILITIES
CONSTRUCTION PROJECT SAFETY FORM

Complete and deliver with the Project Information sheet to the Owner’s Authorized Representative at the
Pre-Construction Conference.

Meeting Date: Time: Location:
Project: Job #:
Contractor: Start: Completion:

Contractor Foreman:

PSU Project Mgr:

Emergency Fire/Medical.Security #: 911 Non-Emergency Campus Safety (503) 725-4407

Confined Space to be accessed? Y or N Location:
If yes, review confined space program with PSU Project Manager

Welding or hot work to be done? Y or N If yes, describe extinguisher, and fire watch, plan:

MSDS copies to be on the job site and copies available to PSU Project Manager.
Lead paint involved? Y or N Contact PSU Health and Safety Supervisor (503) 725-8458

Describe hazard mitigation plan:

Asbestos involved? Y or N If yes, Contact PSU Health and Safety Supervisor (503) 725-8458

Hazard Waste Plan developed? Y or N Containers:

Storage Loc:

In the event of suspected hazardous materials or spill contact PSU Health and Safety Supervisor (503)
725-8458 or Cell # (503) 888-0189.

Describe hazmat spill plan:

Construction Project Safety Form
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Will there be any open trenches or holes? Y or N Describe plan to barricade:

Internal combustion engines? Y or N If yes, is CO monitoring required? Y N

Other air contaminates? Y or N If yes, describe:

Building air intake & return air locations:

(No chemical compounds to be used near functioning intake or return air locations.)

Material deliver or parking creating hazard? Y or N If yes, describe minimization plan:

No vehicle is allowed to park on sidewalk entrances/exits to steam tunnel (metal hatch cover).
Dust created? Y or N If yes, describe control plan:

Noise sources? List:

Describe noise control methods:

Cranetobeused? Y or N If yes, describe plan:

(Loads will not be moved over or suspended above pedestrian occupied areas)

Exterior chute to be used? Y or N If yes describe plan:

Construction area to be fenced? Y or N Type & location:

Fence to be locked? Y or N Job Traileronsite? Y or N Tobelocked? Y or N All
contractor lock keys to Security Services dispatch and PSU Project Manager

Building exitways to be blocked or restricted at any time? Y or N If yes, describe ADA alternate
routes and overall egress plan:

Will project create interior hazards to building occupants? Y or N If yes, describe hazards and
minimization plan:

Construction Project Safety Form
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Lock changes planned? Y or N If yes, describe location and responsible party:

Construction Project Safety Form
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PORTLAND STATE UNIVERSITY
OFFICE OF FACILITIES
REQUEST FOR INFORMATION

Project: RFI No.:
Contractor: Date submitted:
Subcontractor: Date info req’d:
Supplier:

Provide all information required by Specification Division | Section 01040. Attach additional sheets as
required.

Request:

Contractor Date
Response:

Acknowledgement by Owner’s Rep. Date

Request for Information
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PORTLAND STATE UNIVERSITY
OFFICE OF FACILITIES
CONSTRUCTION DIRECTIVE

Project: Directive No.:
Contractor: Date submitted:
Subcontractor: Date info req’d:
Supplier:

You are hereby directed to execute promptly this Directive which interprets the Contract Documents or
orders minor changes in the work. If you consider that a change in Contract Sum or Contract Time is
required, submit an itemized change order proposal as required by Specification Division | Section 01040.
If your proposal is in order, this Directive will be superseded by a Change Order.

Description:

Owner’s Authorized Rep: Date:

Construction Directive 1
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SECTION 01045
CUTTING AND PATCHING
PART 1 - GENERAL
1.01 DESCRIPTION

A. Work of this Section includes administrative and procedural requirements for cutting and
patching.

1.02 RELATED WORK IN OTHER SECTIONS

A. Additional information regarding cutting and patching requirements may be found in the
follows:
1. OUS General Conditions
2. Other Sections of these specifications.
3. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and other Division | Specification Sections, apply to this
Section.

1.03 QUALITY ASSURANCE:

A. The Contractor shall perform all cutting and patching in conformance with OUS General
Conditions for Public Improvements Section F.3 and as specified herein.

B. Requirements for Structural Work: Do not cut and patch structural elements in a manner that
would change their load-carrying capacity or load-deflection ratio. The Owner’s Authorized
Representative shall pre-approve all field modifications.

C. Operational Limitations: Do not cut and patch operating elements or related components in a
manner that would result in reducing their capacity to perform as intended. Do not cut and
patch operating elements or related components in a manner that would result in increased
maintenance or decreased operation life or safety.

D. Visual Requirements: Do not cut and patch construction exposed on the exterior or in
occupied spaces in a manner that would, in the Owner’s Authorized Representative’s
opinion, reduce the building’s aesthetic qualities. Do not cut and patch construction in a
manner that would result in visual evidence of cutting and patching. The contractor shall
remove and replace construction cut and patched in a visually unsatisfactory manner at no
expense to the owner.

PART 2- PRODUCTS
21 GENERAL REQUIREMENTS:

A Use materials identical to existing materials. For exposed surfaces, use materials that

Cutting and Patching Section 01045
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visually match existing adjacent surfaces to the fullest extent possible if identical materials
are unavailable or cannot be used. Use materials whose installed performance will equal or
surpass that of existing materials.

PART 3- EXECUTION
3.1 INSPECTION:

A. Examine surfaces to be cut and patched and conditions under which cutting and patching is
to be performed before cutting. If unsafe or unsatisfactory conditions are encountered, take
corrective action before proceeding.

3.2 PREPARATION:

3.3

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

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

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

D. Avoid cutting existing pipe, conduit, or ductwork serving the building but scheduled to be
removed or relocated until provisions have been made to bypass them.

PERFORMANCE:

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

B. Cutting:

1. Cut existing construction to provide for installation of other components or

performance of other construction activities and the subsequent fitting and patching
required to restore surfaces to their original condition.

2. Cut existing construction using methods least likely to damage elements retained or
adjoining construction.
3. In general, where cutting, use hand or small power tools designed for sawing or

grinding, not hammering and chopping. Cut holes and slots as small as possible,
neatly to size required, and with minimum disturbance of adjacent surfaces.
Temporarily cover openings when not in use.

4. To avoid marring existing finished surfaces, cut or drill from the exposed or finished
side into concealed surfaces.

5. Cut through concrete and masonry using a cutting machine, such as a Carborundum
saw or a diamond-core drill.

6. Comply with requirements of applicable Division 2 Sections where cutting and

Cutting and Patching Section 01045
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patching requires excavating and backfilling.

7. Where services are required to be removed, relocated, or abandoned, by-pass utility
services, such as pipe or conduit, before cutting. Cut-off pipe or conduit in walls or
partitions to be removed. Cap, valve, or plug and seal the remaining portion of pipe
or conduit to prevent entrance of moisture or other foreign matter.

C. Patching:

1. Patch with durable seams that are as invisible as possible. Comply with specified
tolerances.

2. Where feasible, inspect and test patched areas to demonstrate integrity of the
installation.

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

4. Where removing walls or partitions extends one finished area into another, patch
and repair floor and wall surfaces in the new space. Provide an even surface of
uniform color and appearance.

5. Where patching occurs in a smooth painted surface, extend final paint coat over
entire unbroken surface containing the patch after the area has received primer and
second coat.

6. Patch, repair, or rehang existing ceilings as necessary to provide an even-plane
surface of uniform appearance.

D. Cleaning:
1. Clean areas and spaces where cutting and patching are performed. Completely

Cutting and Patching

remove paint, mortar, oils, putty, and similar items. Thoroughly clean piping,
conduit, and similar features before applying paint or other finishing materials.
Restore damaged pipe covering to its original condition.

END OF SECTION

Section 01045
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SECTION 01300

SUBMITTALS
PART 1 - GENERAL
1.01 DESCRIPTION:
A The requirements specified in this Section relate to Submittal materials, Requests for

Information and Requests for Clarification by all Contractors, Sub-contractors and
Suppliers performing Work under these Contract Documents and includes:

Submittal Procedures

Submittals Schedule

Proposed Products List

Shop Drawings

Product Data

Samples

Manufacturer’s Instructions

Manufacturer’s Operations & Maintenance Manuals
Manufacturer’s Certificates

©CoNO~wWNE

1.02 RELATED WORK IN OTHER SECTIONS:
A. Additional submittal requirements may be provided as follows:

1. Instructions to Bidders

2. OUS General Conditions

3. Supplemental General Conditions

4, Other Sections of these specifications.

1.03  All Submittals, Shop Drawings, Product Data and Samples shall be in accordance with OUS
General Conditions for Public Improvement Contracts Section B.18 as amended by the
Supplemental General Conditions and as specified herein.

1.04  Transmit six (6) copies of each submittal with sequentially numbered forms. Provide two (2)
additional copies when submittal involves mechanical or electrical review. Re-submittals shall
have original number and alphabetic prefix.

1.05 Identify Project, Contractor, Subcontractor and supplier; pertinent drawing sheet and detail
number(s), and specification numbers, as appropriate.

1.06  Review of the submittals by the Owner’s Authorized Representative shall not relieve the
Contractor of its obligations as specified in OUS General Conditions for Public Improvement

Submittals Section 01300
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Contracts Section B.18.

1.07  The General Contractor shall sign certifying that review, verification of products
required, field dimensions, adjacent construction work and coordination of information, is in
accordance with the work of the Contract Documents.

1.08  Provide space for review approval by the Owner’s Authorized
Representative, as specified herein.

1.09  Schedule submittals to expedite Project; deliver to Owner’s Authorized
Representative as directed herein and coordinate submission of related items.

PART 2 - SUBSEQUENT TO THE AWARD OF THE CONTRACT

2.01  Seventy-two (72) hours prior to the pre-construction conference and in all cases prior to the
commencement of work, the Contractor shall submit the following to the Owner’s Authorized
Representative:

Certificate of Insurance as required.

Signed Public Improvement Agreement.

Five (5) original copies of Performance & Payment Bonds.

Schedule of Values.

Project Construction Schedule.

Submittal List and Schedule of Submittals, identifying long lead items.
Contractor Emergency Contact Information.

@MmMoOOm>

2.02  Prepare Schedule of Submittals in chronological order by date of required submittal approval.
Indicate the following:

Category of submittal.

Name of sub-contractor or supplier.

Generic Description of Work covered.

Related Specification Section Number.

Activity or event number on the project construction schedule.

Proposed submittal date for first submittal.

Date material required for installation.

Re-submittal dates and final release or approval by Owner’s Authorized Representative.

IeMMUOw»
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PART 3 -

3.01

A

3.02

DURING CONSTRUCTION

Sub-contractor and/or
Supplier submits to
General Contractor
for review/ approval

If approved, General
Contractor submits to
Owner’s Authorized
Representative for review/
approval.

RESERVED

RESERVED

If approved, PSU
Project Manager submits

Sub &/or Supplier

A 4

General Contractor

A 4

The general Submittal Review Procedure is illustrated in the following diagram.

November, 2012

Owner’s Authorized Representative

[
>

Consultants

i )

PSU Proi. Manager

A 4

PSU Field Rep.

A 4

General Contractor

A 4

Sub &/or Supplier

To PSU Field Representative

for approval and delivery to
General Contractor’s Project

Representative.

Allow fourteen (14) calendar days for submittal review by Owner’s Authorized Representative.

Allow (3) additional calendar days for mechanical and electrical reviews. The General
Contractor shall be responsible for timely the submittal of materials approvals in order to satisfy
required delivery dates and maintain the construction schedule.

3.03

A.

Submittals

ACTION BY OWNER’S REPRESENTATIVE

Except for submittals for the record or information, where action and return is required,
the Owner’s Authorized Representative will review each submittal, mark to indicate
action taken, and return promptly. All unacceptable or rejected submittals shall be

immediately corrected and resubmitted for review.

1. Compliance with specified characteristics is the Contractor's responsibility.

Section 01300
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B.

RESERVED

3.04  The Owner’s Representative may request additional information during the course of the project to
monitor material and equipment deliveries as well as coordinate work and materials by others. The
General Contractor may be required to submit and periodically update a Material Delivery Summary
indicating material order dates, purchase order numbers, expected delivery dates and actual delivery

dates.

3.05 SHOP DRAWINGS

A.

Submit newly prepared information drawn accurately to scale. Highlight, encircle, or
otherwise indicate deviations from the Contract Documents. Do not reproduce Contract
Documents as the basis of Shop Drawings.

Shop Drawings include fabrication and installation Drawings, setting diagrams,
schedules, patterns, templates and similar Drawings. Include the following information:

1. Dimensions.

2. Identification of products and materials included by sheet and detail number.

3. Compliance with specified standards.

4. Notation of coordination requirements.

5. Notation of dimensions established by field measurement.

6. Sheet Size: Except for templates, patterns and similar full-size Drawings, submit
Shop Drawings on sheets at least 8-1/2 by 11 inches but no larger than 30 by 42
inches.

7. Do not use Shop Drawings without an appropriate final stamp indicating action
taken.

Subsequent to Substantial Completion and prior to Final Pay Request, Submit five (5)
copies of As Built documentation of all shop drawings to the Owner’s Authorized
Representative for inclusion in Project Record Documents. See OUS General
Conditions for Public Improvement Contracts Section K and Division 1 Section 01780
for Project Closeout requirements.

3.06 PRODUCT DATA

A

Submittals

Collect Product Data into a single submittal for each element of construction or system.
Product Data includes printed information, such as manufacturer's installation
instructions, catalog cuts, standard color charts, roughing-in diagrams and templates,
standard wiring diagrams, and performance curves.

1. Mark each copy to show applicable choices and options. Where printed Product
Data includes information on several products that are not required, mark copies
to indicate the applicable information. Include the following information:

Section 01300



West Heating Plant Boiler Replacement Project November, 2012

3.07 SAMPLES

Manufacturer's printed recommendations.

Compliance with trade association standards.
Compliance with recognized testing agency standards.
Notation of dimensions verified by field measurement.
Notation of coordination requirements.

Poo0 o

Do not submit Product Data until compliance with requirements of the Contract
Documents has been confirmed.

Submittals: Submit 6 copies of each required submittal; submit 2 additional
copies where review is required by Owner’s Authorized Representative’s
consultants. Up to four copies will be retained by Owner, plus copies by
consultant, the remaining copies will returned marked with action taken and
corrections or modifications required.

Distribution: Furnish copies of final submittal to installers, subcontractors,
suppliers, manufacturers, fabricators, and others required for performance of
construction activities.

a. Do not proceed with installation until a copy of Product Data is in the
Installer's possession.
b. Do not permit use of unmarked copies of Product Data in connection

with construction.

A Submit full-size, fully fabricated Samples cured and finished as specified and physically
identical with the material or product proposed. Samples include partial sections of
manufactured or fabricated components, cuts or containers of materials, color range sets,
and swatches showing color, texture, and pattern.

Submittals

Mount or display Samples in the manner to facilitate review of qualities
indicated. Prepare Samples to match the Owner’s Authorized Representative 'S
sample. Include the following:

a. Specification Section number and reference.
b. Product name or name of the manufacturer.
C. Compliance with recognized standards.

Submit Samples for review of size, kind, color, pattern, and texture. Submit
Samples for a final check of these characteristics with other elements and a
comparison of these characteristics between the final submittal and the actual
component as delivered and installed.

a. Where variation in color, pattern, texture, or other characteristic is
inherent in the material or product represented, submit at least 3 multiple
units that show approximate limits of the variations.

Section 01300
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b. Samples not incorporated into the Work, or otherwise designated as the
Owner's property, are the property of the Contractor and shall be
removed from the site prior to Substantial Completion.

3. Submittals: Except for Samples illustrating assembly details, workmanship,
fabrication techniques, connections, operation, and similar characteristics, submit
three sets. The Owner’s Authorized Representative will return two sets marked
with the action taken.

4. Maintain sets of Samples, as returned, at the Project Site, for quality comparisons
throughout the course of construction.

a. Unless noncompliance with Contract Document provisions is observed,
the submittal may serve as the final submittal.

b. Sample sets may be used to obtain final acceptance of the construction
associated with each set.

C. Distribution of Samples: Prepare and distribute additional sets to

subcontractors, manufacturers, fabricators, suppliers, installers, and
others as required for performance of the Work.

3.08 QUALITY ASSURANCE SUBMITTALS
A. Submit quality-control submittals, including design data, certifications, manufacturer's
instructions, manufacturer's field reports, and other quality-control submittals as required

under other Sections of the Specifications.

B. Certifications: Where other Sections of the Specifications require certification that a
product, material, or installation complies with specified requirements, submit a notarized
certification from the manufacturer certifying compliance with specified requirements.

1. Signature: Certification shall be signed by an officer of the manufacturer or other
individual authorized to sign documents on behalf of the company.

C. Inspection and Test Reports: Requirements for submittal of inspection and test reports
from independent testing agencies are specified in Division 1 Section "Quality Control."

3.09 MANUFACTURER’S INSTRUCTIONS

A. When specified in individual Specification Sections, submit manufacturer’s printed
instructions for delivery, storage, assembly, start-up, testing, adjusting and finishing.

B. Submit any conflicts between the manufacturer’s instructions and the Contract

Submittals Section 01300



West Heating Plant Boiler Replacement Project November, 2012

Documents for clarification by the Owner’s Authorized Representative.

3.10 MANUFACTURER’S CERTIFICATE

A.

Submittals

When specified in individual Specification Sections, submit manufacturer’s certificate for
review, in quantities specified.

Indicate material or product conforms to or exceeds specific requirements. Submit
supporting reference date, affidavits, and certificates as appropriate.

Certificates may be recent or previous test results on materials or products, but must be
acceptable to the Owner’s Authorized Representative.

END OF SECTION

Section 01300
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PART 1 -

SECTION 01400
QUALITY REQUIREMENTS

GENERAL

1.01 DESCRIPTION

A.

The requirements specified in this Section relate to general quality control of the Project
and supplement the quality control requirements specified in the OUS General
Conditions for Public Improvement Contracts and other Sections of these Specifications.
The requirements of this Section relate to all work performed by all Contractors and Sub-
contractors performing work under these Contract Documents and include:

References and standards.
Quality assurance submittals.
Mock-ups.

Control of installation.
Tolerances.

Testing and inspection services.
Manufacturers' field services.

NoookrwdE

1.02 RELATED SECTIONS

A

Additional requirements related to Quality Requirements may be provided as follows:

1. OUS General Conditions

2. Other Sections of the specifications.

1.03 REFERENCES

A

ASTM C 1021 -Standard Practice for Laboratories Engaged in Testing of Building
Sealants; 1997.

ASTM C 1077 -Standard Practice for Laboratories Testing Concrete and Concrete
Aggregates for Use in Construction and Criteria for Laboratory Evaluation; 2000.

ASTM C 1093 -Standard Practice for Accreditation of Testing Agencies for Unit
Masonry; 1995.

ASTM D 3740 -Standard Practice for Minimum Requirements for Agencies Engaged in
the Testing and/or Inspection of Soil and Rock as Used in Engineering Design and
Construction; 1999c.

Quality Requirements Section 01400
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E. ASTM E 329 -Standard Specification for Agencies Engaged in the Testing and/or
Inspection of Materials Used in Construction; 2000b.

F. ASTM E 543 — Standard Practice for Agencies Performing Nondestructive Testing; 1999.

G. ASTM E 548 — Standard Guide for General Criteria used for Evaluating Laboratory
Competence; 1994.

1.04 SUBMITTALS

A. Testing Agency Qualifications:

1.

2.

Prior to start of Work, submit agency name, address, and telephone number, and
names of full time registered Engineer and responsible officer.

Submit copy of report of laboratory facilities inspection made by Materials
Reference Laboratory of National Bureau of Standards during most recent
inspection, with memorandum of remedies of any deficiencies reported by the
inspection.

B. Design Data: Submit for Owner’s Authorized Representative's knowledge as contract
administrator or for the Owner, for information for the limited purpose of assessing
conformance with information given and the design concept expressed in the contract
documents.

C. Test Reports: After each test/inspection, promptly submit two copies of the report to the
Contractor and additional copies to the Owner’s Authorized Representative for
processing through the procedure specified in Section 01305. All test reports shall
include the following information:

1. Date issued.
2. Project title and number.
3. Name of inspector.
4, Date and time of sampling or inspection.
5. Identification of product and specifications section.
6. Location In the Project.
7. Type of test/inspection.
8. Date of test/inspection.
9. Results of test/inspection.
10. Conformance with Contract Documents.
11. When requested by Owner’s Authorized Representative, provide interpretation of
results.
D. Certificates: When specified in individual specification sections, submit certification by

the manufacturer and Contractor or installation/application subcontractor to Owner’s
Authorized Representative, in accordance with the procedure specified in Section 01305.
All certificates shall include the following information:

Quality Requirements
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1. Indicate material or product conforms to or exceeds specified requirements.

Submit supporting reference data, affidavits, and certifications as appropriate.

2. Certificates may be recent or previous test results on material or product, but

must be acceptable to the Owner.

E. Manufacturer's Instructions: When specified in individual specification sections, submit
printed instructions for delivery, storage, assembly, installation, start-up, adjusting, and
finishing, for the Owner's information. Indicate special procedures, perimeter conditions
requiring special attention, and special environmental criteria required for application or
installation.

F. Manufacturer's Field Reports: Submit reports for review by Owner’s Authorized
Representative.

1. Submit report in duplicate within 30 days of observation to Owner’s Authorized
Representative for information.
2. Submit for information for the limited purpose of assessing conformance with

information given and the design concept expressed in the contract documents.

G. Erection Drawings: Submit drawings for review and approval by Owner’s Authorized
Representative, in accordance with the procedure specified in Section 01305.

1. Submit information for the limited purpose of assessing quality control, and
conformance with the design concept and contract documents.

1.05 REFERENCES AND STANDARDS

A. For products and workmanship specified by reference to a document or documents not
included in the Project Manual, also referred to as reference standards, comply with
requirements of the standard, except when more rigid requirements are specified or are
required by applicable codes.

B. Conform to reference standard of date of issue current on date of Contract Documents,
except where a specific date is established by applicable code.

C. Obtain copies of standards where required by product specification sections.

D. Maintain copy at project site during submittals, planning, and progress of the specific
work, until Substantial Completion.

E. Should specified reference standards conflict with Contract Documents, request
clarification from Owner’s Authorized Representative before proceeding.

1.06 TESTING AND INSPECTION AGENCIES

Quality Requirements Section 01400
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A

PART 2-

PART 3-

Unless otherwise directed in writing by the Owner’s Authorized Representative, the
Contractor shall make arrangements for all required testing and inspections in accordance
with OUS General Conditions for Public Improvement Contracts Section B.7.

Employment of agency in no way relieves Contractor of obligation to perform Work in
accordance with requirements of Contract Documents.

Employed Agency shall comply with the following criteria:

1. Testing agency: Comply with requirements of ASTM E 329, ASTM E 548,
ASTM E 543, .ASTM C 1021, ASTM C 1077, and ASTM C 1093.
2. Inspection agency: Comply with requirements of ASTM 03740, ASTM E329,

and ASTM E548.
Laboratory: Authorized to operate in State in which Project is located.

4. Laboratory Staff: Maintain a full time registered Engineer on staff to review
services.
5. Testing Equipment: Calibrated at reasonable intervals with devices of an

accuracy traceable to either National Bureau of Standards or accepted values of
natural physical constants.

PRODUCTS

NOT USED

EXECUTION

3.01 CONTROL OF INSTALLATION

A

Monitor quality control over suppliers, manufacturers, products, services, site conditions,
and workmanship, to produce Work of specified quality.

Comply with manufacturers' instructions, including each step in sequence.

Should manufacturers' instructions conflict with Contract Documents, request
clarification from Owner’s Authorized Representative before proceeding.

Comply with specified standards as minimum quality for the Work except where more
stringent tolerances, codes, or specified requirements indicate higher standards or more
precise workmanship.

Have Work performed by persons qualified to produce required and specified quality.

Verify that field measurements are as indicated on shop drawings or as instructed by the
manufacturer.

Quality Requirements Section 01400
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G. Secure products in place with positive anchorage devices designed and sized to withstand
stresses, vibration, physical distortion, and disfigurement.

3.02 MOCK-UPS
A. When required by other Sections of these specifications or the Owner’s Authorized
Representative provide mock-ups for review of conformance with quality, performance

and design intent.

B. Review of mock-ups will be performed under provisions identified in this section and
identified in the respective product specification sections.

C. Assemble and erect specified items with specified attachment and anchorage devices,
flashings, seals, and finishes.

D. Accepted mock-ups shall be a comparison standard for the remaining Work.

E. Where mock-up has been accepted by Owner’s Authorized Representative and is
specified in product specification sections to be removed, remove mock-up and clear area
when directed to do so.

F. Specifically complete a mock-up of Room 301 per the project schedule. Room 301 is a
standard room with standard finishes. After receiving approval from Owner, Room 301
will serve as the baseline of finish quality, products and workmanship for all other rooms.

3.03 TOLERANCES

A. Monitor fabrication and installation tolerance control of products to produce acceptable
Work. Do not permit tolerances to accumulate.

B. Comply with manufacturers' tolerances. Should manufacturers' tolerances conflict with
Contract Documents, request clarification from Owner’s Authorized Representative
before proceeding.

C. Adjust products to appropriate dimensions; position before securing products in place.

3.04 TESTING AND INSPECTION

A. See individual specification sections for testing required.

B. Testing Agency Duties:

1. Test samples of mixes submitted by Contractor.

2. Provide qualified personnel at site. Cooperate with Owner’s Authorized
Representative and Contractor in performance of services.
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3. Perform specified sampling and testing of products in accordance with specified
standards.

4, Ascertain compliance of materials and mixes with requirements of Contract
Documents.

o. Promptly notify Contractor of observed irregularities or non-conformance of
Work or products.

6. Perform additional tests and inspections required by Owner’s Authorized
Representative.

1. Submit reports of all tests/inspections specified.

C. Limits on Testing/Inspection Agency Authority:

1. Agency may not release, revoke, alter, or enlarge on requirements of the Contract
Documents.

2. Agency may not approve or accept any portion of the Work.

3. Agency may not assume any duties of Contractor.

4, Agency has no authority to stop the Work.

D. Contractor Responsibilities:

1. Deliver to agency at designated location, adequate samples of materials proposed
to be used which require testing, along with proposed mix designs.

2. Cooperate with laboratory personnel, and provide access to the Work and to
manufacturers' facilities.

3. Provide incidental labor and facilities:

4. To provide access to Work to be tested/inspected.

5. To obtain and handle samples at the site or at source of Products to be
tested/inspected.

6. To facilitate tests/inspections.

7. To provide storage and curing of test samples.

8. Notify Owner’s Authorized Representative and laboratory 24 hours prior to
expected time for operations requiring testing/inspection services.

9. Employ services of an independent qualified testing laboratory and pay for
additional samples, tests, and inspections required by Contractor beyond
specified requirements.

10. Arrange with Owner's agency and pay for additional samples, tests, and
inspections required by Contractor beyond specified requirements.

E. Re-testing required because of non-conformance to specified requirements shall be

performed by the same agency on instructions by Owner’s Authorized Representative.
Payment for re-testing will be charged to the Contractor by deducting testing charges
from the Contract Price.

3.05 MANUFACTURERS' FIELD SERVICES

A. When specified in individual specification sections, require material or product suppliers
or manufacturers to provide qualified staff personnel to observe site conditions,

Quality Requirements
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conditions of surfaces and installation, quality of workmanship, as applicable, and to
initiate instructions when necessary.

B. Submit qualifications of observer to Owner’s Authorized Representative 30 days in
advance of required observations.

2. Observer subject to approval of Owner.

C. Report observations and site decisions or instructions given to applicators or installers
that are supplemental or contrary to manufacturers' written instructions.

3.06 DEFECT ASSESSMENT

A. Immediately replace Work or portions of the Work not conforming to the Contract
Documents at no additional cost to the Owner.

END OF SECTION
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SECTION 01500
TEMPORARY FACILITIES AND CONTROLS
PART 1 - GENERAL
1.01 DESCRIPTION:

A The requirements specified in this Section relate to Temporary Facilities, Controls,
Utilities and procedures required by all Sub-contractors through the General Contractor
performing work under these Contract Documents and includes:

General Requirements for Temporary Facilities and Controls.
Temporary Utilities.

Temporary Electricity.

Temporary Lighting.

Temporary Heat.

Temporary Ventilation.

Temporary Telephone and Fax.

Temporary Water Service.

Temporary Sanitary Facilities.

10. Temporary Fire Protection and Detection.
11. Temporary Construction.

12. Temporary Controls.

13. Tree and Plant Protection.

14. Security.

15. Traffic Regulation and Parking.

16. Project Identification.

17. Field Office.

18. Progress Cleaning

19. Removal of Utilities, Facilities and Controls

CoNoORwWNE

1.02 RELATED WORK IN OTHER SECTIONS:

A. Additional requirements related Temporary Facilities and Controls may be provided as
follows:

1. OUS General Conditions
2. Supplemental General Conditions

3. Other Sections of these specifications.

1.03 GENERAL TEMPORARY FACILITIES AND CONTROL REQUIREMENTS

A. This section specifies requirements for temporary services and facilities, including such
items as temporary utility services, temporary construction and support facilities,
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temporary controls, traffic regulations, project security and protection.

B. Cost or usage charges for temporary services or facilities are NOT chargeable to Owner,
and will NOT be considered as basis for claim for change orders.

C. Temporary utility services required for use at the Project Site include but are not limited
to the following:

1. Water service and distribution.
2. Temporary electric power and lighting.
3. Telephone, Fax and e-mail service.
D. Temporary construction and support facilities required for Project include but are not

limited to the following:

Temporary heat.

Temporary ventilation.

Sanitary facilities.

Waste disposal service.

Construction aids and miscellaneous general services and facilities.
Temporary enclosures.

Project identification, bulletin boards and signs.

Field office.

Parking

©oNoO~wWwhE

E. Security and protection facilities and services required for Project include but are not
limited to the following:

1. Temporary fire protection.
2. Barricades, warning signs and lights.
3. Environmental protection.

F. Comply with requirements of local laws and regulations as well as Owner's requirements
governing construction, and local industry standards, in installation and maintenance of
temporary services and facilities, including but not limited to the following:

Building codes, including local requirements for permits, testing and inspection.
Health and safety regulations.

Utility company regulations and recommendations for temporary services.
Police and Fire Department rules and recommendations.

Environmental Protection Agency regulations ad requirements.

Hazardous Materials Safety Regulations.

ocoukrwdE

G. Comply with requirements of NFPA Code 241, "Standards for Safeguarding Building
Construction and Demolition Operations™ and ANSI -A 10 Series standards for "safety
Requirements for Construction and Demolition™ and AGC/ASA/ASC Joint Guideline #5,
"Temporary Job Utility and Services". Refer to "Guidelines for Bid Conditions for
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Temporary Job Utilities and Services" as prepared jointly by AGC and ASC for industry
recommendations

H. Inspect and test each service before placing temporary utilities in use. Arrange for
required inspections and tests by governing authorities, and obtain required certifications
and permits for use.

. During progress of Work, submit copies of reports and permits required by governing
authorities, or necessary for installation and efficient operation of temporary services and
facilities.

J. Provide each temporary service and facility ready for use at each location when service or
facility is first needed to avoid delay in performance of Work. Maintain or expand as
required and modify temporary services and facilities as needed throughout progress of
Work. Do not remove until services or facilities are no longer needed, or are replaced by
authorized use of completed permanent facilities.

K. Operate temporary services and facilities in safe and efficient manner. Do not overload
temporary services or facilities, and do not permit them to interfere with progress of
Work. Should services of independent engineer be required to survey existing or
temporary utilities, it shall be at no cost to Owner. Do not allow unsanitary conditions,
public nuisances or hazardous conditions to develop or persist at the Site.

L. Do not permit disruption of existing services, freezing of pipes, flooding or
contamination of water sources.

M. Maintain temporary facilities in such manner as to prevent discomfort to users. Take
necessary fire protection measures. Maintain temporary support facilities in sanitary
manner so as to avoid health problems and other deleterious effects.

N. Maintain Site security and protection measures in safe, lawful and publicly acceptable
manner. Take necessary measures to prevent site erosion, as applicable. At not time is
Site to be without protective fence enclosure(s), as required to protect general public.

1.04 TEMPORARY UTILITIES

A. Coordinate with the Owner’s Authorized Representative and make connections to
existing services to provide temporary services to the Project. Connections to the service
shall be the responsibility of the Contractor.

B. Coordinate with the Owner’s Authorized Representative for acceptable time for service
interruptions, where necessary to make connections for temporary services.

C. Do not interrupt any utility service. Seventy-two (72) hours prior request and approval
from the Owner’s Authorized Representative is required to enable the Owner to shut
down any utility required for the work. Contractor’s employees shall not shut down
utilities.

1.05 TEMPORARY WATER SERVICE

A. Provide temporary water service and distribution piping of sizes and pressures adequate
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for construction purposes throughout the construction period and until permanent service
is in use, including but not limited to following uses:

1. Construction processes.
2. Fire protection, as appropriate.
3. Drinking water.
4. Cleaning.
B. Where water use is authorized by Owner’s Authorized Representative, connect to

Owner's metered source, usage will be paid by Owner. Contractor shall exercise water
conservation measures, provide hoses with threaded connection and provide temporary
pipe insulation to prevent freezing. Owner’s Authorized Representative reserves the right
to require the Contract to furnish and install a temporary flow meter during construction
and pay for water use, if contractor does not exercise satisfactory water conservation
measures.

1.06 TEMPORARY ELECTRICITY

A. Provide weather proof, grounded temporary electric power service and distribution
system of sufficient size, capacity and power characteristics to accommodate
performance of Work during construction period.

B. Install service and grounding in compliance with National Electric Code (NFPA 70).
Include necessary meters, transformers, overload protected disconnect and main
distribution switch gear.

C. Provide metal conduit, tubing or armored cable for protection of temporary power wiring
where exposed to possible damage during construction operations.

D. Temporary service electrical wiring will be limited to 110-120 volt, 20-amp rating, and
wiring of lighting circuits may be non-metallic sheathed cable in areas where located
overhead and exposed for surveillance, where permitted by code. Do not wire temporary
lighting with plain, exposed (insulated) electrical conductors. Provide metal enclosures or
boxes for wiring devices.

E. For power hand tools and task lighting, provide temporary 4-gang outlets at each floor
level, spaced so that 100-foot extension cord can reach each area of Work. Provide
separate 110 120 volt, 20 amp circuit for each 4-gang outlet (4 outlets per circuit).

1.07 TEMPORARY LIGHTING

A. Wherever overhead floor or roof deck has been completed, install temporary lighting
adequate to provide sufficient illumination for safe Work and traffic conditions in every
area of Work. Take precautions to limit glare or direct illumination into areas occupied
after dark.

B. Provide and maintain lighting for construction operations to achieve minimum lighting
level of 2 watt/sg. ft.

C. Provide and maintain 1 watt/sq. ft. lighting to staging and storage areas during periods of
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non-construction after dark for security purposes.

D. Provide and maintain 0.25 watt/sq. ft. lighting to interior work areas during periods of
non-construction after dark for security purposes.

E. Provide branch wiring from power source to distribution boxes with lighting conductors,
pigtails, and lamps as required.

F. Maintain lighting and provide routine repairs.
1.08 TEMPORARY TELEPHONE, FAX AND E-MAIL

A. The Owner will provide connection line(s) for temporary telephone, facsimile (FAX)
machine and electronic mail service to the job site field office location. Telephone
service will be local access limited. Coordinate location and setup with the Owner’s
Authorized Representative.

B. The Contractor shall provide temporary on site telephone equipment, facsimile (Fax)
machine and electronic mail access system on dedicated lines at field office. See Section
01300, Project Administration for off-site emergency contact requirements.

C. Maintain temporary telephone, facsimile and e-mail service from start of Work through
Final Completion.

1.09 TEMPORARY HEAT

A. Provide and pay for heat devices as required to maintain specified conditions for
construction operations.

1.10 TEMPORARY VENTILATION

A. Ventilate enclosed areas to assist cure of materials, to dissipate humidity, and to prevent
accumulation of dust, fumes, vapors, or gases. See Section 01734, Indoor Air Quality for
addition temporary ventilation requirements.

1.11 TEMPORARY SANITARY FACILITIES

A. The Contractor and subcontractors may use Owner designated restroom facilities located
on the premises. The Contractor shall be responsible for maintaining the designated
restroom facilities in a clean and sanitary condition or the privilege may be revoked.
Coordinate restroom use with the Owner’s Authorized Representative.

B. Do not discharge liquid wastes into sewers or drainage facilities, containing excessive
amounts of soil, construction debris, chemicals, oils and similar contaminants that might

clog sewers or pollute waterways. The contractor shall bear the cost of any damages to
the sewer system, caused directly or indirectly by his crews or subcontractors.

1.12 WASTE DISPOSAL SERVICE
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A If existing sewers or drainage facilities cannot be lawfully used for discharge of liquid
waste, provide containers to remove and dispose of waste off Site in a lawful manner.
See Section 01732, Waste Management

B. Provide solid waste disposal and recycling facilities for the removal of construction
related materials, trash and debris, in accordance with Section 01732. No on-site area is
available for a “roll-off” dumpster location. Coordinate with the City of Portland and the
Owner’s Authorized Representative the "hooding’ of parking meters and the use of public
right-of-way for rubbish disposal as required.

C. Do not dispose of hazardous materials in a manner that could allow the materials to enter
landfills, waterways or other unapproved facilities. The Contractor shall comply with the
hazardous material provisions of OUS General Conditions for Public Improvements
Section F, and Division 1 Section 1732.

1.13 CONSTRUCTION AIDS & GENERAL SERVICE FACILITIES

A. Construction Aids:

1. Design, construct and maintain construction aids and miscellaneous general
services facilities as needed to accommodate performance of Work. Construction
aids and miscellaneous general services and facilities include, but are not limited
to the following:

1) Temporary stairs and ladders.
2) Guardrails and barriers.
3) Walkways.

2. Provide temporary stairs where ladders are not adequate for proper, safe or
efficient performance of Work.

3. Install and maintain temporary walkways around work and to field offices, toilets
and other similar areas. Construct walkways of gravel or duckboard units.

4. Provide lifting devices necessary for the proper and efficient movement of
materials; provide operating personnel for equipment as required. Provide for
use of all hoisting equipment on the project during “off hours” as required to
prevent impeding the project schedule.

B. Pollution Control:

1. Provide general protection facilities, operate temporary facilities, conduct
construction activities, and enforce strict discipline for personnel on Site by
methods which comply with environmental regulations, and that minimize
possibility that air, water and subsoil may be contaminated or polluted, or that
other undesirable effects may occur from performance of Work.

C. Noise Control:

1. Contractor shall provide and maintain adequate and effective mufflers, sound
barriers and controls for all construction equipment so that noise from this
equipment can be controlled to satisfaction of Owner. Coordinate with Owner’s
Authorized Representative when construction work requires use of air hammers
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or other objectionable noisy equipment. Comply with all laws and regulations
applicable the noise pollution abatement and workplace noise. See Section
01734.

2. Rotohammering, grinding, drilling or other excessively noisy operations shall be
coordinated with Owner's Authorized Representative and scheduled to avoid
impacting building occupants. Jack hammering shall not be allowed at existing
building interiors.

D. Dust Control:

1. All streets, roads or detours used for hauling materials shall be oil dust treated as
required to prevent dust, or continually watered to prevent dust. Dust prevention
measures, both indoors and outdoors shall be continuous until Final Acceptance
by Owner.

2. Provide interior dust control measures, such as temporary partitions, taping of air
spaces at doors, maintenance of filters and protection of ducts, etc., as required to
control dust. Coordinate to prevent accidental activation of particulate-sensing
fire detection system as described under requirements for Hot Work Permit.

E. Erosion and Sediment Control:

1. Follow city approved master erosion control plan, when applicable. Maintain
copy on site.

1.14 TEMPORARY ENCLOSURES

A. Security:

1. The Contractor shall be responsible for any and all protections required during
performance of the work, and shall be responsible for any and all damages as
specified in OUS General Conditions for Public Improvement Contracts Section
G1.1. 2.The Owner will not be responsible for protection of materials or
equipment from vandalism or theft. Security is the responsibility of the
Contractor.

B. Provide security and facilities to protect Work, existing facilities, and Owner's operations
from unauthorized entry, vandalism or theft.

C. Maintain a security program continuously throughout Project, until Owner occupancy or
Owner acceptance precludes, need for security program.

D. Barriers:

1. Comply with recognized standards and code requirements for erection of
substantially adequate barriers where needed to prevent accidents and losses.
Paint with appropriate colors, graphics and warning signs to inform construction
personnel and public of hazard of concern. Provide lighting and flashing signals
as required.
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2. Provide barriers to prevent unauthorized entry to construction areas to allow for
Owner's use of site, and to protect existing facilities and adjacent properties from
damage from construction operations and demolition.

3. Provide barricades and covered walkways required by governing authorities for
public rights-of-way and for public access to existing building.
4. Protect non-owned vehicular traffic, stored materials, site and structures from
damage.
E. Fencing:
1. Where fencing is required, install general enclosure fence with suitable lock for

gates. Locate where indicated on Drawings or as required to substantially
complete enclosure around Site or staging/construction operations. Install in a
manner that will prevent unauthorized persons from easily entering Site. Except
when otherwise directed, provide open-mesh, chain-link fencing with posts
substantially set in ground, or in moveable concrete blocks.

2. Within five days of Commencement of Work, Contractor shall provide fencing
plan for approval by Owner. Plan shall indicate existing fencing to remain, new
fencing required and type, location and sequencing of temporary barriers or
fencing required for fencing outside primary Site.

F. Protection of Installed Work:

1. Protect installed Work and provide special protection where specified in
individual j Specification Sections.

2. Provide temporary and removable protection for installed Products. Control
activity in immediate work area to minimize damage.

3. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage,
or movement of heavy objects, by protecting with durable sheet materials.

4, Prohibit traffic or storage upon waterproofed or roofed surfaces. If traffic or

activity is necessary, obtain recommendations for protection from waterproofing
or roofing material manufacturer.

1.15 PROJECT IDENTIFICATION
A. Project Identification Signage:

1. Project Identification Signage will be furnished by Owner and installed by
Contractor. Coordinate signage placement with the Owner’s Authorized
Representative.

2. Project Identification Signage shall be installed by the Contractor within five (5)
days of delivery by the Owner and shall be removed by the Contractor following
notice of Substantial Completion and prior to Final Completion. Upon removal
Project Identification Signage shall become the property of the contractor.

3. Project Identification Sign will consist of two signs, 4'x8' =32 sq ft area, 3/4"
marine plywood mounted. Contractor to provide 4”x4” post or other materials
and means to mount sign with bottom of sign 4 feet above ground.
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B. Project Informational Signs:
1. Contractor shall provide temporary directional signs to direct traffic into and
within site. Relocate as Work progress requires.

1.16  FIELD OFFICE

A Provide field office area, and storage and staging locations within the defined scope of
work area and in a location approved by the Owner’s Authorized Representative. Provide
temporary lighting, heated and ventilation as specified herein.

B. Provide plan table, notice boards and other furnishings as require for Contractor’s daily
operations and as required by the Owner’s Authorized Representative.

C. Provide on-site office equipment as specified herein.

D. Relocate field office area, and storage and staging location as required to not impede

work. At completion of Work, remove buildings, utility service and debris. Restore area
to prior condition.

1.17 TRAFFIC REGULATION AND PARKING
A. Traffic Control:

1. Comply with all rules and regulations of Owner, City, State and county
authorities regarding closing of public streets to use by public traffic, including
pedestrians. No road shall be closed to public except by expressed by permission
by Owner and City. Control obstructions and hazards with approved signs,
barricades and lights where necessary to protect safety of public. Convenience of
general public adjacent to Project, protection of persons and property, and access
of emergency vehicles are of prime importance and shall be provided for in
satisfactory manner.

B. Flagging Services:

1. Contractor shall provide trained flaggers and barricade hazardous operations
during construction activities requiring the use of street areas, as directed by the
Owner’s Authorized representative. Equip flaggers and guards on duty with
approved red work apparel and stop/slow paddle kept clean and in good
condition.

2. Utilize traffic control cones, drums, flares and lights which are approved by the
city of Portland Bureau of Transportation. Use flares and lights during hours of
low visibility to delineate traffic lanes and guide traffic.

C. Temporary Use of Roads:

1. Provide detours necessary for unimpeded traffic flow.
2. Provide and maintain unobstructed access to fire hydrants.
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3.

Maintain emergency vehicle top access to the premises.

D. Construction Related Parking Control:

1.

1.18 TEMPORARY

A Until fi

Contractor, sub-contractor and employee parking will not be provided on the
premises. The purchase of hoods for parking meters from the city of Portland is
suggested.

Coordinate all construction deliveries with the Owner’s Authorized
Representative. Purchase and obtain a temporary parking permit from the
Portland State University office of Transportation and Parking twenty-four (24)
hours prior to anticipated delivery parking need. Temporary construction related
parking shall be limited to an assigned staging area as approved in writing by the
Owner’s Authorized Representative. designated for Contractor's use.

The Contractor shall be responsible for all contractor and sub-contractor parking
citations by the City of Portland and the Portland State University office of
Transportation and Parking. All citations must be paid prior to submission of
Notice of Final Completion and Request for Final Payment.

FIRE PROTECTION

re protection needs may be fulfilled by permanent facilities, install and maintain

temporary fire protection facilities of types needed to adequately protect against
reasonably predictable and controllable fire losses.

1.

2.

5.

B. Develo

Provide equipment of adequate capacity to extinguish minor fires in combustible
material on the Premises during the construction period.

Comply with applicable recommendations of NFPA Standard 10 "Standard for
Portable Fire Extinguishers".

Maintain equipment in working condition with current inspection certificate
attached to each.

Locate fire extinguishers where they are most convenient, visible and effective
for their intended purpose, but provide no less than one extinguisher on each
floor or in each general Work area, at or near each usable stairwell.

Store combustible materials in containers in recognized fire-safe areas.

p and supervise overall fire prevention and first-aid fire protection program for

personnel at Project Site.

1.

2.

3.
4.

5.
Temp Facilities and Co

Review needs with local fire department officials and establish procedures to be

followed.

Smoking is prohibited on the premises. Contractor’s personnel are to abide by all

rules and regulations regarding smoking and all other fire prevention regulations

in force where the Work is to be performed. Smoking is not permitted in

structures on the PSU campus.

Post warning and information and enforce strict discipline.

Maintain unobstructed access to fire extinguishers, fire hydrants, temporary fire

protection facilities, stairways and other access routes for fighting fires.

Provide supervision of welding operations, combustion type temporary heating
ntrols Section 01500
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units, and similar sources of Ignition for fire.

6. Contractor shall ensure that contractor's employees are familiar with Owner's fire
procedures and location of fire hydrants and extinguishers in adjacent parts of
building adjacent to the construction area.

1.19 PROGRESS CLEANING

A.

F.

Dirt and debris of all nature caused by execution of Work shall be removed from the Site
at end of each work day. Contractor shall be responsible for disposal of all scraps and
materials that are relative to this Project.

Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other
closed or remote spaces, prior to enclosing space.

Hose all paved areas staged with construction material and generally prepare area of
Work for occupancy with no further clean-up required by Owner.

Clean all spilled dirt, gravel or other foreign material caused by construction operations
from all streets and roads at conclusion of each day's operations. Cleaning of large areas
shall be by grader and front-end loader supplemented by washing with water power
brushing and hand labor.

Broom and vacuum clean interior areas prior to start of surface finishing, and continue
cleaning to eliminate dust.

Remove waste materials, debris, and rubbish from Site daily and dispose off-site.

1.20 REMOVAL OF UTILITIES, FACILITIES AND CONTROLS

A

Remove temporary above grade of buried utilities, equipment, facilities, materials, prior
to Substantial Completion inspection.

Remove underground installations to a minimum depth of two (2) feet. Grade site as
indicated. C. Clean and repair damage caused by installation or use of temporary work.

Restore existing facilities used during construction to original condition. Restore
permanent facilities used during construction to specified condition.

END OF SECTION
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PART I -

1.01

1.02

SECTION 01550
CONTRACTOR PARKING

GENERAL

DESCRIPTION

A

All parking costs and expenses incurred by any contractor in the course of doing business
on Owner’s property are the sole responsibility of such contractor. There is no free
parking on the Owner’s property. Parking rates for the City of Portland are posted at the
parking entrances or on parking meters. VVehicles without permits may be towed away at
the expense of the vehicle’s owner. Parking is not allowed on any Owner’s roadway
unless so indicated. The Contractor’s authorized representative can obtain parking
permits for its employees from the Portland State University Transportation & Parking
Services Office, Neuberger Hall (503.725.3442) at prevailing rates. All costs for parking
permits, parking in University parking lots and ramps, and any fines incurred by any
contractor shall be the responsibility of the contractor.

Contractor shall not park in any area not designated for vehicle parking. It will be the
responsibility of such contractor to repair and/or reimburse Owner for any damage to
Owner’s property caused by contractor’s vehicle.

Vehicles to be parked on the Owner’s property shall be governed by Owner’s
Transportation & Parking Services Office.

RELATED SECTIONS

A.

Additional requirements related to Quality Requirements may be provided as follows:

1. OUS General Conditions

3. Other Sections of the specifications.

END OF SECTION
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SECTION 01565
TREE AND PLANT PROTECTION
PART 1 - GENERAL
1.01 SECTION INCLUDES

A Work of this section includes preservation and protection of existing trees, shrubs, and
lawn to remain.

1.02 GENERAL WORK CONSTRAINTS

A. Unless indicated otherwise on the documents all existing trees, shrubs, and lawn shall
remain and be protected.

B. No work shall occur within the area inside the protective fencing.
1.03 COMPENSATION FOR DAMAGE TO EXISTING TREES
A. The Contractor is responsible for compensating the Owner for any and all damage to

trees, shrubs, and lawn.

B. Compensation action and amounts shall be as directed and calculated by a certified
Arborist selected by the Owner.

PART 2 PRODUCTS
2.01 TREEPROTECTION AND WORK LIMIT FENCING

A. Protective Fencing: 6 foot tall temporary chain link fencing with temporary concrete post
bases.

PART 3 EXECUTION
3.01 INSTALLATION

A Provide protective fencing at the limits for construction as indicated on the landscape
drawings and as approved in the Field by the Owner.

B. Prior to beginning construction, tour the site with the Owner and outline the location
where protective fencing shall be installed.

C. Fencing shall be installed plumb in locations identified in the field by the Owner.

D. Fencing used to define the edge of construction, where it coincides with the location

approved by the Owner for plant protection fence, is acceptable for protection fencing.
3.02 MAINTENANCE

A. Maintain all protective fencing plumb, tight, at full height, and where located in the field
by District. Replace damaged fencing with new materials as needed.

3.03 REMOVAL

A. Remove protective fencing just prior to the site review for Substantial Completion.

END OF SECTION
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SECTION 01600
CONTRACTOR STAGING

PART 1 - GENERAL
1.01 BUILDING ENTRY/ROUTES

A Contractor shall schedule all necessary material stocking, demolition and trash removal
through building corridors and elevators during non-peak hours or as approved by the
PSU (or “Owner”) Project Manager. All materials will be brought into the building
through the loading dock or approved entry and transported using the Owner’s assigned
elevator.

B. The loading dock or entry is only to be used for loading and unloading. The loading dock
or entry will not be used for parking. Vehicles left unattended will be towed at the
expense of the Contractor.

1.02 PARKING

A. Unless stated in a Contract, all parking will be at the expense of the Contractor. All
vehicles parked on Owner’s property must have a parking permit. The Contractor must
arrange and secure for all temporary parking permits. Due to limited space, only work
vehicles will be allowed at the worksite, and these may enclosed within the Contractor’s
assigned fenced work area. Contractor shall make every effort to carpool to the worksite
when possible. It is the Contractor’s responsibility to secure all parking permits or pay
the appropriate meter.

1.03 STAGING/LAY DOWN AREA

A. During each phase of Construction, areas required for staging must be submitted to the
Owner at least three (3) weeks in advance of the requirement. The date when the area will
be reusable by Owner must be included.

B. During construction, the Contractor shall provide all security for its materials, offices,
staging and construction parking areas, etc. Owner shall have no responsibility for any of
these items. Contractor shall also be responsible for maintaining a safe construction area
on Owner’s property and offsite as well, including, without limitation, keeping all public
and private roadways and parking areas clean, safe and functioning. The Contractor shall
only be obligated cleanup of those portions of public or private roadways and parking
which have been affected by Contractor's activities.

1. Use of lay down area is for the staging and storing of construction related
equipment or material for Contractor construction activities only as related to
PSU projects.

2. Contractor is responsible for making sure the lay down area complies with all
local building and fire codes and regulations and all Owner’s safety codes and
requirements.

3. Contractor is responsible for keeping the grounds surrounding the lay down area
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10.

11.

12.

13.

14.

15.

safe and clean of construction materials, litter, trash, and scrap materials.
Continuous housekeeping is required including daily removal of combustible
waste and storage of combustible waste in approved metal containers and trash
bins with metal lids. Outdoor tool and equipment power cords shall be removed
nightly. Clean-up and sweeping to be done on a daily basis at the completion of a
work shift.

Contractor is responsible for their own trash management, including removal of
trash from campus. Contractor shall comply with recycling guidelines specified
in the Contract Documents.

Work & safety rules specified in the Contract Documents apply to lay down
areas. Construction Personal Protective Equipment is required in the lay down
area.

Owner will not be held liable for any loss or damage to any contractor structures
or equipment in the lay down area.

There is NO SMOKING in the lay down area or inside structures or shipping
containers in the lay down area. No smoking signs shall be posted at these
locations.

Contractor is responsible for keeping all fire and emergency access lanes

surrounding the lay down area open at all times. Fire lane parking is subject to
immediate tow at Contractor’s expense. Fire hydrants must be accessible at all
times.

Contractor’s portable toilets must be located inside the designated lay down area
and maintained to PSU’s satisfaction at all times.

Contractors will not be permitted to store any type of construction material on
top of their shipping containers or structures for safety reasons. No combustible
materials will be permitted to be stored under a storage trailer.

Contractor shall return the lay down area in the same or better condition than
when initially used. Payment and/or fees may be withheld until repairs by the
Contractor have been completed to PSU’s satisfaction.

If outside staging of material is required in unpaved areas, Owner is not
responsible for mud, dirt, snow, rain, ice and/or rust on materials.

Materials stored in staging area(s) must be protected from the elements and from
damage or degradation as required in contract documents.

Typical temporary construction fencing shall be covered with opague material to
prevent seeing inside the fencing. Construction fencing shall be placed on the
interior side of the opaque material.

The lay down area shall be made as small as possible and configured to minimize
impact to the daily operations of the campus. Contractor to use lay down area for
minimal amount of material inventory as required to provide an efficient
construction process.
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SECTION 01630
PRODUCT REQUIREMENTS AND SUBSTITUTIONS

PART 1- GENERAL
1.01 DESCRIPTION

A The requirements specified in this section relate to general product requirements
substitutions by the Contractor, Sub-contractors and Suppliers performing Work under
these Contract Documents and includes:

Contractor’s Responsibilities

Product Options

Substitution Requests during the Bidding Process
Substitution Requests after the Award of Contract
Substitutions not permitted

Product Delivery, Storage & Handling

Product Installation

Nook~wdhE

1.02 RELATED WORK IN OTHER SECTIONS

A. Additional Product Option and Substitution Request Information may be provided as
follows:

1. OUS General Conditions
2. Other Sections of these specifications.

1.03 DEFINITIONS

A. “Products” are materials, machinery, components, equipment, fixtures and other systems
incorporated into the Project, regardless of whether they were purchased for the Project
or taken from the Contractor’s previously purchased inventory. It does not include
machinery and equipment used in preparation, fabrication, conveying and erection of the
Work.

B. “Materials” are products that must be substantially cut, shaped, worked, mixed, finished,
refined or otherwise fabricated, processed or installed to form units of Work.

C. “Substitutions” includes proposed changes in products, materials, equipment, and
methods of construction required by the Contract Documents.

1.04 REQUESTS FOR SUBSTITUTIONS

A Requests for substitution of products in place of those specified shall be in accordance
with the Public Improvement Agreement, OUS General Conditions, with Supplemental
Conditions, and as specified herein. The Contractor assumes responsibility for the
requirements as set forth herein. Any cost or time impact shall be at the Contractors
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expense.
1.05 CONTRACTOR’S RESPONSIBILITIES

A In requesting substitution, the Contractor shall comply with OUS General Conditions for
Public Improvement Contracts, This includes but is not limited to the following:
1. Investigate proposed products and determine that they are equal or superior in all
respects to products specified.
2. Provide same guarantee for accepted substitutions as for products specified.
3. Coordinate installation of accepted substitutions into the Work, making such

changes as may be required for the Work to be complete in all respects and
within original time constraints.

4, Waive all claims for additional costs related to substitutions, which consequently
become apparent.

PART 2 - PRODUCTS
2.01 PRODUCT OPTIONS

A. Contractor’s Options in selecting products is limited by the requirements of the Contract
Documents and governing regulations. They are not controlled by industry traditions or
procedures experienced by the Contractor on previous construction projects. Where
products or manufactures are specified by name or manufacturer, they shall be assumed
accompanied by the term, “or approved equal”. Comply with the Contract Document
requirements for Substitutions and submittals to obtain review from Owner’s Authorized
Representative for use of substitute products.

PART 3 - EXECUTION
3.01 SUBSTITUTION REQUESTS DURING THE BIDDING PROCESS

A. Substitution requests shall meet the following criteria for review by the Owner’s
Authorized Representative:

1. Submit five (5) copies of each request for substitution using the submittal process
specified in Division 1, Section 01305, Item 3.01.

2. Substitutions shall be requested using the Substitution Request Form provided
herein.

Itemized comparison of proposed substitution with product or method specified.

4. Complete data on each material and system for this project only, substantiating
compliance of proposed substitution with the Contract Documents.

5. Complete evidence including test numbers and supporting reports indicating
compliance with referenced standards.

6. A statement from the Manufacturer(s) of the proposed substitution materials
stating that any and all warranties required by the contract documents for the
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originally specified materials can and will be provided for the substitution
materials, and that required warranties shall be issued upon successful
completion of the Work.

B. Substitutions shall be requested prior to the Deadline for Request for Change and
Protests, and accepted by Addendum prior to the date and time bid materials are due at
the PSU Office of Facilities.

3.02 SUBSTITUTION REQUESTS AFTER AWARD OF CONTRACT

A Substitutions will normally not be considered after date of Contract, except when
required due to unforeseen circumstances. Within a period of thirty (30) days after date
of Contract, the Owner may, at its option, consider formal written requests for
substitution of products in place of those specified, when submitted in accordance with
the requirements stipulated herein. Substitution requests shall meet the following criteria
for review by the Owner’s Authorized Representative:

1. Submit five (5) copies of each request for substitution using the submittal process
specified in Division 1, Section 01305, Item 3.01.

2. Substitutions shall be requested using the Substitution Request Form provided
herein.

B. To receive consideration, one or more of the following conditions must be documented in
any such request:

1. The substitution is required for compliance with final interpretation of code
requirements or insurance regulations.

2. The substitution is required due to unavailability of a specified product, through
no fault of the Contractor.

3. The substitution is required because subsequent information disclosed the
inability of the specified product to perform properly or to fit in the designated
space.

4. The substitution is required because it has become clearly evident, in the

judgment of the Owner, that a substitute would be substantially in the best
interest of the Owner in terms of cost, time, or other considerations.

C. For products specified only by referenced standards, provide products by any
Manufacturer meeting standards specified.

D. For products specified by naming one or more products, provide any product named. If
certain conditional requirements are stipulated, each product must comply with these
requirements. Requests for approval of substitutions are subject to meeting requirements
stipulated above.

E. For products specified by naming a product to match existing products or systems,
provide product of the same name. There is no option and no substitution is allowed.
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F. For each substitution that is accepted, the Contractor shall coordinate the work of all
other trades and modify surrounding conditions as required to complete the work to the
satisfaction of the Owners Authorized Representative at no additional cost to the Owner.

3.03 SUBSTITUTIONS NOT PERMITTED

A. Submitted without first requesting approval thereof in accordance with requirements of
this Section.
B. Acceptance will require substantial revision of the Contract Documents, except as

allowed by Paragraph 3.02 above.
3.04 PRODUCT DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, and handle products according to the manufacturer's recommendations,
using means and methods that will prevent damage, deterioration, and loss, including
theft.

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

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

3. Deliver, handle and store products in accordance with the manufacturer’s
recommendations, using means and methods that will prevent damage,
deterioration and loss. Control delivery schedules to ensure timely delivery for
incorporation into the Work, while minimizing long-term storage at the site and
preventing overcrowding of the construction area.

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

5. Promptly inspect shipments to assure that products comply with requirements,
guantities are correct and products are undamaged.
6. Store products subject to damage by the elements above ground, under cover in a

weather tight enclosure, with ventilation adequate to prevent condensation.
Maintain temperature and humidity within range required by manufacturer's
instructions.

3.05 PRODUCT INSTALLATION
A. Comply with manufacturer's instructions and recommendations for installation of

products in the applications indicated. Anchor each product securely in place, accurately
located and aligned with other Work.

B. Clean exposed surfaces and protect as necessary to ensure freedom from damage and
deterioration at time of Substantial Completion.

END OF SECTION
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SECTION 01732
WASTE MANAGEMENT

PART 1- GENERAL

1.01 PROJECT GOALS

A. The Owner requires that this project generate the least amount of waste and trash
possible.

1.02 RELATED WORK IN OTHER SECTIONS
A. Additional waste management requirements may be found in the following:

1. OUS General Conditions
2. Other Sections of these specifications.

1.03 DEFINITIONS

A. Clean: Untreated and unpainted; not contaminated with oils, solvents, caulk, or
the like.

B. Construction and Demolition Waste: Solid wastes typically including building
materials, packaging, trash, debris, and rubble resulting from construction,
remodeling, repair and demolition operations.

C. Hazardous: Exhibiting the characteristics of hazardous substances, i.e.,
ignitibility, corrosivity, toxicity or reactivity.

D. Non-hazardous: Exhibiting none of the characteristics of hazardous substances,
i.e., ignitiblity, corrosivity, toxicity, or reactivity.

E. Nontoxic: Neither immediately poisonous to humans nor poisonous after a long
period of exposure.

F. Recyclable: The ability of a product or material to be recovered at the end of its
life cycle and remanufactured into a new product for reuse by others.

G. Recycle: To remove a waste material from the project site to another site for
remanufacture into a new product for reuse by others.

H. Recycling: The process of sorting, cleansing, treating and reconstituting solid
wasted and other discarded materials for the purpose of using the altered form.
Recycling does not include burning, incinerating, or thermally destroying waste.

l. Return: To give back reusable items or unused products to vendors for credit.
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Reuse: To reuse a construction waste material in some manner on the project site.

Salvage: To remove a waste material from the project site to another site for
resale or reuse by others.

Sediment: Soil and other debris that has been eroded and transported by storm or
well production run-off water.

Source Separation: The act of keeping different types of waste materials separate
beginning from the first time they become waste.

Toxic: Poisonous to humans either immediately or after a long period of
exposure.

Trash: Any product or material unable to be reused, returned, recycled, or
salvaged.

Woaste: Extra material or material that has reached the end of its useful life in its
intended use. Waste includes salvageable, returnable, recyclable, and reusable
material.

WASTE MANAGEMENT REQUIREMENTS

A

The contractor shall familiarize himself with the relevant requirements, provide
the necessary documentation and instruct all sub-contractors and suppliers
regarding energy efficiency, air quality, demolition, recycling, waste management
and final cleaning.

Employ processes that ensure the generation of as little waste as possible due to
error, poor planning, breakage, mishandling, contamination, or other factors.

Minimize trash/waste disposal in landfills; reuse, salvage, or recycle as much
waste as economically feasible.

Methods of trash/waste disposal that are not acceptable are:

1. Burning on the project site.
2. Burying on the project site.
3. Dumping or burying on other property, public or private.

4. Other illegal dumping or burying.

Regulatory Requirements: Contractor is responsible for knowing and complying
with regulatory requirements, including but not limited to Federal, Sate and local
requirements, pertaining to legal disposal of all construction and demolition waste
materials.

1. The city of Portland requires all building projects with a permit value of
$50,000 or more to separate and recycle certain materials from the job site.
The contractor shall be responsible for assuring recycling at the job site
and for completing the pre-construction recycling plan form.
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PART 2- PRODUCTS

2.01  Contractor shall submit periodic Waste Disposal Reports; all landfill disposal,
incineration, recycling, salvage, and reuse must be reported regardless of to whom the
cost or savings accrues. See Division 1 Section 01305 for submittal procedures.

2.02 Submit Waste Disposal Reports with each application for progress payment, with details
of quantities of trash and waste, means of disposal or reuse, and costs; show both totals to
date and since last report. Failure to submit Report will delay payment. Prepare Waste
Disposal Reports as follows:

A Submit Report on a form acceptable to Owner.

B. Landfill Disposal: Include the following information:
1. Identification of material.
2. Amount, in tons or cubic yards, or trash/waste material from the project
disposed of in landfills.
3. State the identity of landfills, total amount of tipping fees paid to landfill,
and total disposal cost.
4. Include manifests, weight tickets, receipts, and invoices as evidence of
quantity and cost.
C. Incinerator Disposal: Include the following information:
1. Identification of material.
2. Amount, in tons or cubic yards, of trash/waste material from the project
delivered to incinerators.
3. State the identity of incinerators, total amount of fees paid to incinerator,
and total disposal cost.
4. Included manifest, weight tickets, receipts, and invoices as evidence of
quantity and cost.
D. Recycled and Salvaged Materials: Include the following information for each:
1. Identification of material, including those retrieved by installer for use on
other projects.
2. Amount, in tons or cubic yards, date removed from the project site, and
receiving party.
3. Transportation cost, amount paid or received for the material, and the net
total cost or savings of salvage or recycling each material.
4. Include manifests, weight tickets, receipts, and invoices as evidence of
quantity and cost.
5. Certification by receiving party that materials will not be disposed of in
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PART 3-

landfills or by incineration.

Material Reused on Project: Include the following information for each:

1. Identification of material and how it was used in the project.
2. Amount, in tons or cubic yards.
3. Include weight tickets as evidence of quantity.

Other Disposal Methods: Include information similar to that described above, as
appropriate to disposal method.

EXECUTION

3.01 WASTE MANAGEMENT PLAN IMPLEMENTATION

A

B.

Designate an on-site person or persons responsible for instructing workers and
overseeing documenting results of the Waste Management Plan.

Communication: Distribute copies of the Waste Management Plan to job site
foreman, each subcontractor, Owner’s Authorized Representative.

Instruction: Provide on-site instruction of appropriate separation, handling, and
recycling, salvage, reuse, and return methods to be used by all parties at the
appropriate stages of the project.

Meetings: Discuss trash/waste management goals and issues at project meetings.

1. Pre-bid meeting
2. Pre-construction meeting
3. Regular job-site meetings.

Facilities: Provide specific facilities for separation and storage of materials for
recycling, salvage, reuse, return, and trash disposal, for use by all contractors and
installers.

1. Provide containers as required.

2. Provide adequate space for pick-up and delivery and convenience to
contractors.

3. Keep recycling and trash/waste bin areas neat and clean and clearly

marked in order to avoid contamination of materials.

Hazardous Materials: Hazardous materials are present in the building within the
defined scope of work area. Contractor is to remove hazardous materials in
accordance with EPA, DEQ, and all applicable laws, precautions, and procedures.

1. Hazardous material inspection in the defined scope of work area was
performed in May 2008. A copy of the Asbestos Building Inspection report is
included as Appendix 5.01 to the RFP.

Waste Management Section 01732



West Heating Plant Boiler Replacement Project November, 2012

G. Recycling: Separate, store, protect, and handle at the site identified recyclable
waste products in order to prevent contamination of materials and to maximize
recyclability of identified materials. Arrange for timely pickups from the site or
deliveries to recycling facility in order to prevent contamination of recyclable
materials.

H. Reuse of Materials On-Site: Set aside, sort, and protect separated products in
preparation for reuse.

l. Salvage: Set aside, sort, and protect products to be salvaged for reuse off-site.

END OF SECTION
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SECTION 01734
INDOOR AIR QUALITY

PART 1- GENERAL
1.01 PROJECT GOALS

A The owner and building tenants will occupy adjacent areas of the premises during the
entire period of construction. The Contractor shall maintain indoor air quality of
occupied spaces throughout the construction period to permit normal operations and upon
substantial completion provide premises and building systems that meet minimal indoor
air quality standards as described herein.

B. Dust and Airborne Particulates: Prevent dust and other particulates from entering HYAC
ducts and equipment, and from migrating into occupied spaces.

1. Cleaning of existing ductwork to remain is not contemplated under this contract.
Verify the condition of existing ducts and equipment prior to starting work.

2. The Contractor shall bear the cost of duct and equipment cleaning required due to
failure to protect ducts and equipment from construction dust.

3. The Contractor shall coordinate with the Owner’s Authorized Representative and

provide adequate barriers, taping, ventilation and filters to prevent dust, fumes,
odors, vapors or other agents from impacting normal operations in adjacent
occupied spaces. Failure to do so may result in suspension of Work at the
Contractors expense.

4, Procedures and products have been specified to minimize indoor air pollutants:
A) Furnish Products meeting or exceeding the specifications.
B) Avoid construction practices that could result in contamination of

installed products leading to indoor air pollution.
1.02 RELATED WORK IN OTHER SECTIONS
A. Additional information related to Indoor Air Quality management requirements,
temporary facilities required and Owner’s remedies for non-compliance may be found in

the following:

1. OUS General Conditions
2. Other Sections of these specifications.

1.03 REFERENCES
A. ASHRE 62 — Ventilation For Acceptable Indoor Air Quality; 1999 and Addenda.
B. ASHRAE Std. 129 — Measuring Air-Change Effectiveness; 1997.

C. Oregon Administrative Rules Sections; 437-002—0081, 437-002-0107,
437-002-0382.

Indoor Air Quality Section 01734



West Heating Plant Boiler Replacement Project November, 2012

D.

Oregon Administrative Rules Section 437-003-0027.

1.04 DEFINITIONS

A. Absorptive Materials: Gypsum board, acoustical ceiling tile and panels, carpet and carpet
tile, fabrics, fibrous insulation, and other similar products.
B. Contaminates: Gases, vapors, smoke, airborne mold and mildew, and other regulated
pollutants including but not limited to construction related noise.
C. Particulates: Dust, dirt and other airborne solid matter.
D. Wet Work: Concrete, plaster, coatings, adhesives and other products that emit water
vapor or volatile organic compounds during the installation, drying, or curing processes.
PART 2- PRODUCTS
NOT USED
PART 3- EXECUTION

3.1 CONSTRUCTION PROCEDURES

A

Prevent the absorption of moisture and humidity by absorptive materials by:

1. Sequencing the delivery of such materials so that they are not present in the
building until wet work is completed and dry.

2. Delivering and storing such materials in fully sealed moisture-impermeable
packaging.

3. Provide sufficient ventilation for drying of wet work without impacting delivery
schedules.

Begin temporary construction heating and ventilation as soon as the work limits are
substantially enclosed.

If extremely dusty or dirty work must be performed, coordinate the temporary shut down
of HVAC systems with the Owner’s Authorized Representative. The Owner’s
Authorized Representative may require work by the Contractor outside of normal
business hours (8:00 AM through 5:00 PM) if HVAC systems serving occupied areas are
required to be shut down for extended periods.

When working in a portion of an occupied building, provide barriers necessary to prevent
movement of air from the construction area to occupied areas.

HVAC equipment and ductwork SHALL NOT be used for ventilation during
construction:

1. Provide minimum temporary ventilation equivalent to 1.5 air changes per hour.
Increase as required for wet work.
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J.

2. Exhaust directly to outside. The Owner’s Authorized Representative shall
approve the Contractors exhaust venting plan including; equipment, routing and
outlet prior to installation.

3. Seal HVAC air inlets and outlets immediately after duct installations.

Do not store construction materials or waste in mechanical rooms, electrical rooms or exit
ways. Coordinate all materials storage with the Owner’s Authorized Representative.

Prior to use of return air ductworks without intake filters, remove dust and debris
generated by construction activities.

1. Inspect duct intakes, return air grills, and terminal units for dust.

2. Clean plenum spaces, including top sides of lay-in ceilings, outsides of ducts,
tops of pipes and conduits.

Clean tops of doors and frames.

4, Clean mechanical and electrical rooms where work is performed, including the
tops of pipes, ducts, conduits, equipment and supports.

5. Clean return plenums of air handling units.

6. Remove intake filters last, after all cleaning operations are complete.

Do not perform dusty or dirty work after starting use of return air ducts without intake
filters.

Use other relevant recommendations of SMACNA IAQ Guidelines for Occupied
Buildings Under Construction to avoid unnecessary contaminants due to the construction
process.

Perform Air Contaminant Testing as specified herein.

3.02 AIR CONTAMINANT TESTING:

A

Perform air contaminate testing before starting construction, as a baseline for evaluating
post-occupancy test results, as specified herein.

Perform air contaminate testing prior to submitting for substantial completion.

Do not start air contaminant testing until:

1. All other construction operations are substantially complete.
2. HVAC systems have been tested adjusted, and balanced for proper operation.
3. New HVAC unit air filters have been installed.

Collect the following indoor air samples from representative spaces of the work areas:

1. Collect samples while windows and exterior doors are closed, HVAC system is
in normal operation and the building premises are unoccupied.

2. Collect samples in each space served by the new air handling system.

3. Collect air samples between a height of 48 inches and 72 inches above finished
floor.
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4. Collect samples from same locations on three separate days and average the
results of the three samples.

Submit a report analyze the air samples and compare them against the pre-construction
baseline (See Section 01305 for submittal procedure).

Air Contamination Concentrations and Limits shall be as set forth in the Oregon
Administrative Rules and as follows (the most restrictive shall apply):

1. Carbon Monoxide: Measure in ppm, in relation to outside air, at air intake; not
more then outside air.

2. Airborne Mold and Mildew: Measure in relation to outside air, at air intake, but
in no case less then 48 inches above finish grade; not more then outside air.

3. Formaldehyde: Measure in micrograms per cubic meter in relation to outside air,
at air intake; Not more then 20 micrograms per cubic meter higher then outside
air.

4. Total Volatile Organic Compounds (TVOC): Measure in micrograms per cubic

meter, in relation to outside air, at air intake; Not more than 200 micrograms per
cubic meter higher than outside air.

5. Total Particulate Matter: Measure in micrograms per cubic meter, in relation to
air, at air intake, not more than 20 micrograms per cubic meter higher then
outside air.

3.03 VENTILATION EFFECTIVENESS TESTING:

A.
B.

Perform ventilation effectiveness testing prior to substantial completion.
Do not begin ventilation effectiveness testing until:

1. HVAC systems have been tested adjusted, and balanced for proper operation.
2. Air contamination testing has been completed satisfactorily.
3. New HVAC unit air filter have been installed.

Test each air handler zone in accordance with ASHRAE 129.

If calculated air change effectiveness for a particular zone is less than 0.9 due to
inadequate balancing of the system, adjust and retest at no additional cost to the Owner.

END OF SECTION
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PART 1

SECTION 01780
CONTRACT CLOSEOUT

- GENERAL

1.01 DESCRIPTION:

A.

The requirements specified in this Section relate to all Contractors individually
performing Work under these Contract Documents and include:

Final Cleaning

System Start-up, Testing & Adjusting
Operations & Maintenance Manuals
Warranties & Bonds

Training

Spare Parts & Extra Quantities
Project Record Documents

Final Review and Payment

NG A~LNE

Project closeout is a term used to describe certain collective project requirements,
indicating Work under this Contract that is fulfilled near the end of the Contract time in
preparation for Final Completion, as well as Final Payment to the Contractor.

Special requirements for individual units of work may be included in appropriate
Specification Sections of this Project Manual.

1.02 RELATED WORK IN OTHER SECTIONS

A

PART 2 -

Additional Contract closeout requirements may be provided as follows:

OUS General Conditions
Supplementary General Conditions
Section 01305, Submittals

Other Sections of these Specifications

roNE

PREREQUISITES TO SUBSTANTIAL COMPLETION

201 GENERAL DESCRIPTION:

A.

Substantial Completion shall be defined per OUS General Conditions for Public
Improvement Contracts Section A.1, and Notification of Substantial Completion by the
Contractor to the Owner shall be through the Owner’s Authorized Representative as
specified in Section K.4 of the same and as supplemented by OUS Supplemental General
Condition SG-6. See Division 1, Section 01300 for general Submittal Review Procedure.

Submit Certificate of Substantial Completion with accompanying ‘punchlist’ and date for
punchlist completion to the Owner’s Authorized Representative once the Contract
Documents have been reviewed, Work has been inspected and all prerequisites to
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substantial competition have been addressed.

Prior to signing the Certificate of Substantial Completion, the Owner’s Authorized
Representative will perform one Substantial Completion review of the Work. The
Contractor shall pay the cost of additional Substantial Completion reviews of the Work.

2.02  FINAL CLEANING

A

Perform final cleaning of all items of Work prior to Substantial Completion review of the
Work. Employ professional cleaners for final cleaning. Clean each surface or unit of
work to condition expected from normal commercial building cleaning and maintenance
program. Comply with all manufacturer’s recommendations. Complete the following
prior to requesting Owner’s Authorized Representative’s review of the Work for
Substantial Completion certification:

1. Clean interior and exterior glass and surfaces exposed to view; remove temporary

labels, stains and foreign substances, polish transparent and glossy surfaces.

Vacuum all carpeted, fabric and other soft surfaces.

Clean all Contractor and Owner provided equipment and fixtures.

Clean or replace all filters of operating equipment.

Clean debris from roofs, gutters, downspouts and drainage systems impacted by

the Work.

Clean the Project Site and adjacent areas impacted by the Work, including

landscaped and parking areas, or rubbish, litter and other foreign substances.

Sweep paved areas to broom clean condition. Remove stains, spills and other

foreign deposits. Rake grounds that are neither paved nor planted to smooth,

even-textured surface.

7. Re-clean areas and equipment prior to inspection for Final Completion, if dirtied
in completion of punchlist work.

akrwn

o

Unless otherwise directed by the Owner’s Authorized Representative, remove temporary
protective devices and facilities, which were installed during the course of the Work to
protect previously completed work from the remainder of the construction to be
completed, or to protect the public.

Comply with all safety standards and governing regulations for cleaning and dispose of
waste materials in accordance with Division 1, Section 01732 and the OUS General
Conditions for Public Improvement Contracts.

2.03 SYSTEM START-UP, TESTING & ADJUSTING

A

The project has been designed to comply with SEED (State Energy Efficient Design)
criteria. Coordinate with the Owner’s Authorized Representative the system start-up,
testing, adjusting and balancing to comply with the Owner’s Commissioning
requirements.

The Contractor shall coordinate the scheduling for the start-up and testing of various
equipment and systems provided by the Contractor and Owner with the Owner’s
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authorized representative.

C. Notify the Owner’s Authorized Representative a minimum of fourteen (14) calendar days
prior to the start-up or testing of each item.

D. The Contractor shall submit to the Owner’s Authorized Representative for review and
approval, a minimum of fourteen (14) calendar days prior to the start-up or testing, five
(5) copies of the following:

1. A paragraph-by-paragraph program of the Contractor’s proposed testing
procedure, developed to demonstrate compliance with the contract documents.

2. Check off sheets for the review of each item of equipment and system.

3. Each program and check off sheet shall provide the following information:

1) Project information required by Division 1, Section 01300, Item 1.05.

2) Product information required by Division 1, Section 01300, Item 3.06.

3) Other information as required the fully describe the item.

4) Provide spaces for testing “Review” sign off by Owner’s Authorized
Representatives.

E. Verify that each piece of equipment or system has been checked for proper connection of
services, lubrication, drive rotation, belt tension, control sequencing or other conditions
that could cause damage.

F. Verify that tests, meter readings and specified electrical characteristics agree with those
required by equipment or system manufacturers.

G. Verify that wiring, piping and support components for equipment are complete and
tested.
H. Execute start-up under the supervision of the Owner’s Authorized Representative(s), the

responsible manufacturer’s representative, Contractor’s personnel in accordance with the
manufacture’s recommendations.

I Submit five (5) copies of all Installation, Adjustment and Balancing and Testing Reports
for each piece of equipment and system in accordance with the Submittal Review
Procedures, specified in Division 1, Section 01300, Item 3.01.

J. Operating equipment and systems shall be tested in the presence of the Owner’s
Authorized Representatives to demonstrate compliance with the Contract Documents and
the manufacturer’s recommendations:

1. Testing shall be conducted under operating conditions as specified by the
Owner’s Authorized Representatives.
2. Copies of all test reports shall be included in the Project Record Documents.
K. All elements of systems shall be tested to demonstrate that total systems satisfy all

requirements of the Contract Documents. Test each piece of equipment for proper
operation, followed by each subsystem, followed by entire system, followed by interfaces
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with other major systems.

L. The Contractor shall provide all materials and equipment required for equipment and
system testing.

M. The Contractor shall perform the following minimal tests and additional tests as required
by the Owner’s Authorized Representative:

1. System shall be checked for proper installation, and shall be adjusted and
calibrated to verify that it is ready to function as specified.

2. All system elements shall be checked to verify that they have been properly
installed and that all connections have been made correctly.

3. All discrete elements and sub-systems shall be adjusted and balanced and shall be

checked for proper operation.
2.04 OPERATIONS & MAINTENANCE MANUALS

A. The Contractor shall Operations and Maintenance Manuals for review and project record
documentation in accordance with OUS General Conditions for public Improvement
Contract Section K.2, in accordance with the Submittal Review Procedures, specified in
Division 1, Section 01300, Item 3.01.

B. Include Operation and Maintenance instructions complete with technical information,
required warranties & bonds and name, address and phone number of the Contractor(s)
and Manufacturer(s) of each material and product. Bind in separate three-ring binders.
Label similar to Project Documents binder with dividers by Specification section and
supplier.

2.05 WARRANTIES & BONDS
A. Provide all warranties and bonds specified in other Sections of this project manual.

B. Include all required warranties and bonds in the Operations and Maintenance Manuals in
accordance with Item 2.04 herein.

C. List Subcontractor, supplier and manufacturer, with address and telephone number of
responsible principles.

D. Verify that documents are in proper form, contain all information, and are notarized as
applicable.
E. Co-execute documents as required.

2.06 TRAINING

A The Contractor shall coordinate with the Owner’s Authorized Representative training
sessions for all equipment and systems in accordance with OUS General Conditions for
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public Improvement Contract Section K.5.

2.07 SPARE PARTS & EXTRA QUANTITIES

A.

The Contractor shall provide spare parts and extra quantities in accordance with OUS
General Conditions for public Improvement Contract Section K.6.

The Contractor shall submit in accordance with Division 1 Section 01300 Item 3.01, five
(5) copies of the following:

1. Check off sheets for the review of each item of material or product for which
extra quantities are required.
2. Each check off sheet shall provide the following information:

1) Project information required by Division 1, Section 01300, Item 1.05.

2) Product information required by Division 1, Section 01300, Item 3.06.

3) Amount of extra parts or quantity required.

4) Provide spaces for testing “Review” sign off by Owner’s Authorized
Representatives.

Coordinate delivery to the Owner with the Owner’s Authorized Representative and
submit receipts of delivery corresponding to spare parts and extra quantities check off
sheet.

2.08 PROJECT RECORD DOCUMENTS

A.

D.

Submit three (3) copies of the Project Record Documents for review in accordance with
Division 1 Section 01300 Item 3.01. The Project Record Documents shall be organized
to include the following information:

Title and date of Project, Owner's Project Number

Table of Contents

Specifications

As-Built Drawings (blueprints or photocopies)

Inspection Reports, as applicable

Warranty(ies), as applicable

Operations and Maintenance Instructions

Approved and stamped Shop Drawings, Product Data and Samples (Provide 1 set
of reproducible copies for Owner's file, in Microsoft Word or AutoCAD 2000
electronic formats, or on 3 MIL thick double sided and toothed Mylar.)

N~ LNE

Bind each copy of the Project Record Documents in a black, hard cover, three-ring binder
with each Section clearly indexed with tabbed divider pages.

The project team list shall include the address and phone number of the Owner,
Contractor, inspectors, subcontractors, and the materials manufacturers.

Legibly mark each Specification Section to indicate actual as-built conditions. The as-

Contract Closeout Section 01780



West Heating Plant Boiler Replacement Project November, 2012

built Specifications shall clearly indicate changes in the Work made by Addendum(a)
and/or Change Order(s), actual materials used, and actual Manufacturer(s) used.

E. Legibly mark the drawings to indicate actual "as-built conditions." The drawings shall
clearly indicate changes in the Work made by Addendum(a) and/or Change Order(s).
The Owner shall employ an Architect to modify CAD documents into a "recorded as-
built" base for Owner's usage, based on information provided by Contractor.

F. Include inspection reports field reports, if applicable.

G. Include a copy of required Warranty(ies) clearly marked to identify the Owner's
responsibilities under the terms of the Warranty(ies).

2.09 Make corrections to all Project Record Documents and resubmit as part of Final Completion
Review.

2.10 RECORD DOCUMENTS

A. Contact the Owner’s Authorized Representative for a sample of acceptable Record
Documents if needed.

PART 3 - PREREQUISITES TO FINAL COMPLETION AND PAYMENT

3.01. The Contractor shall comply with all terms of OUS General Conditions for Public Improvement
Contract Sections E.6 and 1.1, unless otherwise amended herein, prior to filing Notice of Final
Completion or requesting Final Payment.

3.02  The Contractor shall return all keys requested for access to buildings and work areas and obtain a
deposit refund, as specified in Division 1, Section 01040, Item 1.09.

3.03.  The Contractor shall notify all Subcontractors in writing of incomplete and/or incorrect items and
the anticipated filing of Final Completion. Notify far enough in advance of the completion date
that the Work can be completed on schedule. Said Work shall be immediately corrected.

3.04.  Submit to the Owner’s Authorized Representative Lien Releases in accordance with OUS
General Conditions for Public Improvement Contract Section K.8.

3.05. The Contractor shall provide the Owner with an unconditional Certificate of Occupancy from the
local building officials, in accordance with OUS General Conditions for Public Improvement
Contract Section K.8.

3.06. Notify the Owner’s Authorized Representative in writing that all items are complete and ready for
Final Completion review and that the Work product is fully usable.

3.07.  Submit three (3) copies of all record documents for Final Completion review at this time.
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3.08.

3.00.

3.10.

3.11.

3.12

3.13.

The Owner’s Authorized Representative will review all documents. The Owner’s Authorized
Representative will review all Work that has been certified as complete to the best knowledge of
the Contractor. The Owner’s Authorized Representative will also list all remaining incomplete
punchlist Work and assign a probable value and time to complete such uncompleted Work.

The Owner’s Authorized Representative will review the Work for conformance. Time is of an
essence on this project. If the Work is found to be in nonconformance, the Owner’s Authorized
Representative will notify the Owner of the nonconforming items and probable value and time for
completion. Nonconforming items will require retainage of monies to ensure that the Contractor
will complete all Work within the time established by the Public Improvement Agreement and as
amended by executed Change Orders.

The Contractor shall make the required corrections to the Work expeditiously. Sufficient
retainage monies will be held to pay for uncompleted Work, should the Contractor fail to
perform. A letter will be addressed to the Contractor noting the project status and the monies
available for a partial-final payment upon receipt of billing.

When Contract closeout procedures are completed and all Punchlist deficiencies have been
corrected, final acceptance by the Owner will be documented. The Contractor will receive
written notice of acceptance of the Work and notification that final payment may be billed and
released. Note that final wage rate submittal and documentation of all BOLI fees are required
prior to final payment.

The Contractor shall be responsible for all parking citations received in relation with the project
from the City of Portland and the Portland State University office of Transportation and Parking.
All citations must be paid prior to submission of notice of Final Completion and Request for final
Payment.

All warranties shall commence and become effective in accordance with Section | of the OUS
General Conditions for Public Improvement Contracts.

END OF SECTION

Contract Closeout Section 01780



PSU West Heating Plant July 6, 2012
Boiler Replacement
West Heating Plant

SECTION 02 41 19

SELECTIVE STRUCTURE DEMOLITION

PART 1 GENERAL

1.1 SUMMARY

A

Section Includes:

Demolishing designated building equipment and fixtures.
Demolishing designated construction.

Cutting and alterations for completion of the Work.
Removing designated items for reuse and Owner’s retention.
Protecting items designated to remain.

Removing demolished materials.

ogakrwnE

1.2 SUBMITTALS

A

B.

Section 01300 - Submittal Procedures: Requirements for submittals.

Demolition Schedule: Indicate overall schedule and interruptions required for utility and building
services.

Shop Drawings:
1. Indicate demolition and removal sequence.
2. Indicate location and construction of temporary work.

1.3 QUALITY ASSURANCE

A.

D.

E.

Conform to applicable code for demolition work, dust control, products requiring electrical and
other utilities disconnection and re-connection.

Conform to applicable code for procedures when hazardous or contaminated materials are
discovered.

Obtain required permits from authorities having jurisdiction.
Perform work in accordance with state standard.

Maintain one copy of each document on site.

1.4 PRE-INSTALLATION MEETINGS

A. Section 01040 - Project Coordination: Construction Coordination
B. Convene minimum one week prior to commencing work of this section.
10909-12002 Selective Structure Demolition
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1.5 SEQUENCING

A

B.

Section 01040 — Project Coordination

Sequence activities in the following order:
1. Do not remove any existing structure for temporary or new permanent supports are in place.
2. Do not remove any temporary shoring before new permanent supports are in place.

Owner will conduct salvage operations before demolition begins to remove materials Owner
chooses to retain.

1.6 SCHEDULING

Section 01040 - Project Coordination.
Schedule Work to coincide with new construction.

Cooperate with Owner in scheduling noisy operations and waste removal that may impact
Owners operation in adjoining spaces.

Perform noisy, malodorous, dusty, or other work:
1. During times approved by owner — submit a schedule for approval.

Coordinate utility and building service interruptions with Owner.

1. Do not disable or disrupt building fire or life safety systems without three days prior written
notice to Owner.

2. Schedule tie-ins to existing systems to minimize disruption.

3. Coordinate Work to ensure fire sprinklers, fire alarms, smoke detectors, emergency lighting,
exit signs and other life safety systems remain in full operation in occupied areas.

1.7 PROJECT CONDITIONS

A

B.

Conduct demolition to minimize interference with adjacent and occupied building areas.

Cease operations immediately if structure appears to be in danger and notify Engineer. Do not
resume operations until directed.

PART 2 PRODUCTS

Not Used.

10909-12002 Selective Structure Demolition
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PART 3 EXECUTION

3.1 PREPARATION

A

B.

Notify affected utility companies before starting work and comply with their requirements.
Mark location and termination of utilities.

Erect, and maintain temporary barriers and security devices at locations indicated, including
warning signs and lights, and similar measures, for protection of the public, Owner, and existing
improvements indicated to remain.

Erect and maintain weatherproof closures for exterior openings.

Erect and maintain temporary partitions to prevent spread of dust, odors, and noise to permit
continued Owner occupancy.

Prevent movement of structure; provide temporary bracing and shoring required to ensure safety
of existing structure.

Provide appropriate temporary signage including signage for exit or building egress.
Do not close or obstruct building egress path.

Do not disable or disrupt building fire or life safety systems without 3 days prior written notice to
Owner.

3.2 DEMOLITION

A. Conduct demolition to minimize interference with adjacent and occupied building areas.

B. Maintain protected egress from and access to adjacent existing buildings at all times.

C. Do not close or obstruct roadways or sidewalks without permits.

D. Cease operations immediately when structure appears to be in danger and notify Engineer.

E. Disconnect and remove designated utilities within demolition areas.

F. Cap and identify abandoned utilities at termination points when utility is not completely removed.
Annotate Record Drawings indicating location and type of service for capped utilities remaining
after demolition.

G. Demolish in orderly and careful manner. Protect existing improvements, supporting structural
members, piping and new tunnels.

H. Carefully remove building components indicated to be reused.

1. Disassemble components as required to permit removal.
2. Package small and loose parts to avoid loss.
10909-12002 Selective Structure Demolition
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3. Mark components and packaged parts to permit reinstallation.
4. Store components, protected from construction operations, until reinstalled.

I.  Remove demolished materials from site except where specifically noted otherwise. Do not burn
or bury materials on site.

J.  Remove materials as Work progresses. Upon completion of Work, leave areas in clean condition.

K. Remove temporary Work.

END OF SECTION
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SECTION 02 41 23

MECHANICAL DEMOLITION

PART 1 GENERAL

11

1.2

13

14

10909-12002

SUMMARY

A

Section Includes:

1. Demolishing designated equipment, piping and insulation.
2. Cutting and alterations for completion of the Work.
3. Removing designated items.
4, Protecting items designated to remain.
5. Removing demolished materials.
SUBMITTALS
A. Section 01300 - Submittal: Requirements for submittals.
B. Demolition Schedule: Indicate overall schedule and interruptions required for utility and
building services.
C. Shop Drawings:

1. Indicate demolition and removal sequence.
2. Indicate location of items designated for reuse and Owner’s retention.
3. Indicate location and construction of temporary work.

CLOSEOUT SUBMITTALS

A

B.

Section 01780 - Contract Closeout: Closeout Procedures.

Project Record Documents: Accurately record actual locations of capped utilities, concealed
utilities discovered during demolition, subsurface obstructions, etc.

Operation and Maintenance Data: Submit description of system, inspection data, and parts
lists.

QUALITY ASSURANCE

A

Conform to applicable code for demolition work, dust control, products requiring electrical
disconnection and re-connection.

Conform to applicable code for procedures when hazardous or contaminated materials are
discovered.

Obtain required permits from authorities having jurisdiction.

Perform Work in accordance with State standard.

Mechanical Demolition
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E.

Maintain one copy of each document on site.

15 PRE-INSTALLATION MEETINGS

A

B.

Section 01040 - Project Coordination: Construction Coordination.

Convene minimum one week prior to commencing work of this section.

1.6 SEQUENCING

A

B.

C.

Section 01040 — Project Coordination
Sequence activities to avoid extended shutdowns of building systems.

Owner will conduct salvage operations before demolition begins to remove materials Owner
chooses to retain.

1.7 SCHEDULING

A

B.

Section 01040 - Project Coordination: Work Schedules
Schedule Work to coincide with new construction.

Cooperate with Owner in scheduling noisy operations and waste removal that may impact
Owners operation.

Perform noisy, malodorous, dusty, or other work:
1. During times approved by the Owner — Submit a schedule for approval.

Coordinate utility and building service interruptions with Owner.

1. Do not disable or disrupt building fire or life safety systems without three days prior
written notice to Owner.

2. Schedule tie-ins to existing systems to minimize disruption.

3. Coordinate Work to ensure fire sprinklers, fire alarms, smoke detectors, emergency
lighting, exit signs and other life safety systems remain in full operation in occupied
areas.

1.8 PROJECT CONDITIONS

A

B.

10909-12002

Conduct demolition to minimize interference with adjacent and occupied building areas.

Cease operations immediately if structure appears to be in danger and notify

Architect/Engineer. Do not resume operations until directed.

Mechanical Demolition
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PART 2 PRODUCTS

NOT USED

PART 3 EXECUTION

3.1 PREPARATION

A. Notify affected utility companies before starting work and comply with their requirements.
B. Mark location and termination of utilities.
C. Erect, and maintain temporary barriers and security devices at locations indicated, including

warning signs and lights, and similar measures, for protection of the public, Owner, and
existing improvements indicated to remain.

D. Erect and maintain temporary partitions to prevent spread of dust, odors, and noise to permit
continued Owner occupancy.

E. Prevent movement of structure; provide temporary bracing and shoring required to ensure
safety of existing structure.

F. Provide appropriate temporary signage including signage for exit or building egress.
G. Do not close or obstruct building egress path.
H. Do not disable or disrupt building fire or life safety systems without 3 days prior written

notice to Owner.

3.2 DEMOLITION

A. Conduct demolition to minimize interference with adjacent and occupied building areas.
B. Maintain protected egress from and access to adjacent existing buildings at all times.

C. Do not close or obstruct roadways sidewalks without permits.

D. Cease operations immediately when structure appears to be in danger and notify

Architect/Engineer.

E. Disconnect and remove designated utilities within demolition areas.

F. Cap and identify abandoned utilities at termination points when utility is not completely
removed. Annotate Record Drawings indicating location and type of service for capped

utilities remaining after demolition.

G. Demolish in orderly and careful manner. Protect existing improvements, supporting
structural members and piping and insulation.

10909-12002 Mechanical Demolition
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H.

K.

Carefully remove building components indicated to be reused.

1. Disassemble components as required to permit removal.

2. Package small and loose parts to avoid loss.

3. Mark components and packaged parts to permit reinstallation.

4. Store components, protected from construction operations, until reinstalled.

Remove demolished materials from site except where specifically noted otherwise. Do not
burn or bury materials on site.

Remove materials as Work progresses. Upon completion of Work, leave areas in clean
condition.

Remove temporary Work.

3.3 SCHEDULES

A

B.

10909-12002

Protect the materials and equipment remaining.

Demolish the following materials and equipment:

1. Piping and associated specialties and supports.
2. Concrete Pads.

3. Insulations.

4. See Demo Drawings.

END OF SECTION

Mechanical Demolition
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SECTION 02 41 26

SELECTIVE ELECTRICAL DEMOLITION

PART 1 GENERAL

11 SUMMARY
A. Section Includes:

1. Removal of existing electrical equipment, wiring, and conduit in areas to be
remodeled; removal of designated construction; dismantling, cutting and alterations
for completion of the Work.

2. Disposal of materials.

3. Storage of removed materials.

4, Identification of utilities.

5. Salvaged items.

6. Protection of items to remain as scheduled at end of section as indicated on
Drawings.

7. Relocate existing equipment to accommodate construction.

1.2 SUBMITTALS
A. Section 01300 - Submittals: Requirements for submittals.
B. Shop Drawings: Indicate demolition location and construction of temporary work. Describe
demolition removal procedures and schedule.
1.3 CLOSEOUT SUBMITTALS
A. Section 01780 — Contract Closeout: Requirements for submittals.
B. Project Record Documents: Record actual locations of capped conduits and equipment
abandoned in place.
14 QUALITY ASSURANCE
A. Perform Work in accordance with Municipality of Portland, OR standard.
15 PRE-INSTALLATION MEETINGS
A. Section 01040 — Project Coordination: Construction Coordination.
1.6 SEQUENCING
A. Section 01010 — Summary of Work
10909-12002 Selective Electrical Demolition
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1.7

1.8

SCHEDULING
A. Section 01040 — Project Coordination: Construction Coordination
B. Perform noisy, malodorous, dusty, or work:
1. During times approved by the Owner — Submit schedule for approval.
C. Cease operations immediately when structure appears to be in danger and notify

Architect/Engineer. Do not resume operations until directed.

COORDINATION

A. Section 01040 Project Coordination: Construction Coordination.

B. Conduct demolition to minimize interference with adjacent and occupied building areas.

C. Coordinate and sequence demolition so as not to cause shutdown of operation of surrounding
areas.

D. Shut-down Periods:

1. Arrange timing of shut-down periods of in service panels with Owner. Do not shut
down any utility without prior written approval.

2. Keep shut-down period to minimum or use intermittent period as directed by.

3. Maintain life-safety systems in full operation in occupied facilities, or provide notice

minimum 3 days in advance.

E. Identify salvage items in cooperation with Owner.

PART 2 PRODUCTS

NOT USED

PART 3 EXECUTION

3.1 EXAMINATION
A. Section 01040 - Project Coordination: Construction Coordination.
B. Verify wiring and equipment indicated to be demolished serve only abandoned facilities.
C. Verify termination points for demolished services.
3.2 PREPARATION
A. Erect, and maintain temporary safeguards, including warning signs and lights, barricades,
angl s_imi!ar measures, for proteption of the public, Owner, Contractor’s employees, and
existing improvements to remain.
10909-12002 Selective Electrical Demolition
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3.3

3.4

10909-12002

B. Temporary egress signage and emergency lighting

DEMOLITION

A. Demolition Drawings are based on casual field observation and existing record documents.
Report discrepancies to Architect/Engineer before disturbing existing installation.

B. Remove exposed abandoned conduit. Cut conduit flush with walls and floors, and patch
surfaces.

C. Remove conduit, wire, boxes, and fastening devices to avoid any interference with new
installation. Remove conduit and wire from demolished equipment back to panelboard or
MCC source.

D. Disconnect electrical systems in walls, floors, and ceilings scheduled for removal.

E. Reconnect equipment being disturbed by renovation work and required for continue service
to or nearest available panel.

F. Disconnect or shut off service to areas where electrical work is to be removed. Remove
electrical fixtures, equipment, and related switches, outlets, conduit and wiring which are not
part of final project.

G. Install temporary wiring and connections to maintain existing systems in service during
construction.

H. Perform work on energized equipment or circuits with experienced and trained personnel.

. Remove, relocate, and extend existing installations to accommodate new construction.

J. Repair adjacent construction and finishes damaged during demolition and extension work.

K. Remove exposed abandoned grounding and bonding components, fasteners and supports,
and electrical identification components, including abandoned components above accessible
ceiling finishes. Cut embedded support elements flush with walls and floors.

L. Clean and repair existing equipment to remain or to be reinstalled.

M. Protect and retain power to existing active equipment remaining.

N. Cap abandoned empty conduit at both ends.

REUSABLE ELECTRICAL EQUIPMENT

A

B.

Carefully remove equipment, materials, or fixtures which are to be reused.

Disconnect, remove, or relocate existing electrical material and equipment interfering with
new installation.

Selective Electrical Demolition
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C. Relocate existing lighting fixtures as indicated on Drawings. Clean fixtures and re-lamp.
Test fixture to see if it is in good working condition before installation at new location.

3.5 CLEANING

A. Section 01780 — Contract Closeout: Requirements for cleaning.
B. Remove demolished materials as work progresses. Legally dispose.
C. Keep workplace neat.

END OF SECTION
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SECTION 03 30 00

CAST-IN-PLACE CONCRETE

PART 1 GENERAL

1.1 SUMMARY

A. Section includes cast-in-place concrete for the following:

1.
2.
3.

Supported slabs.
Slabs on grade.
Equipment pads.

1.2 REFERENCES

A. American Concrete Institute:

agrwbdE

ACI 301 - Specifications for Structural Concrete.

ACI 305 - Hot Weather Concreting.

ACI 306.1 - Standard Specification for Cold Weather Concreting.
ACI 308.1 - Standard Specification for Curing Concrete.

ACI 318 - Building Code Requirements for Structural Concrete.

B. ASTM International:
1.

2.

w

R©O©oN®

12.
13.
14.
15.
16.

17.

10909-12002

ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars,
Rods, Wire, Profiles, and Tubes.

ASTM C31/C31M - Standard Practice for Making and Curing Concrete Test Specimens in
the Field.

ASTM C33 - Standard Specification for Concrete Aggregates.

ASTM C39/C39M - Standard Test Method for Compressive Strength of Cylindrical
Concrete Specimens.

ASTM C42/C42M - Standard Test Method for Obtaining and Testing Drilled Cores and
Sawed Beams of Concrete.

ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete.

ASTM C143/C143M - Standard Test Method for Slump of Hydraulic Cement Concrete.
ASTM C150 - Standard Specification for Portland Cement.

ASTM C172 - Standard Practice for Sampling Freshly Mixed Concrete.

ASTM C173/C173M - Standard Test Method for Air Content of Freshly Mixed Concrete by
the Volumetric Method.

. ASTM C231 - Standard Test Method for Air Content of Freshly Mixed Concrete by the

Pressure Method.

ASTM C260 - Standard Specification for Air-Entraining Admixtures for Concrete.

ASTM C330 - Standard Specification for Lightweight Aggregates for Structural Concrete.
ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete.
ASTM C595 - Standard Specification for Blended Hydraulic Cements.

ASTM C618 - Standard Specification for Coal Fly Ash and Raw or Calcined Natural
Pozzolan for Use as a Mineral Admixture in Concrete.

ASTM C685/C685M - Standard Specification for Concrete Made By Volumetric Batching
and Continuous Mixing.

Cast-In-Place Concrete
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18.
19.

20.
21.
22.
23.
24,
25.

26.
27.

28.
29.
30.
31.
32.
33.

34.

ASTM C845 - Standard Specification for Expansive Hydraulic Cement.

ASTM C989 - Standard Specification for Ground Granulated Blast-Furnace Slag for Use in
Concrete and Mortars.

ASTM C1017/C1017M - Standard Specification for Chemical Admixtures for Use in
Producing Flowing Concrete.

ASTM C1064/C1064M - Standard Test Method for Temperature of Freshly Mixed
Hydraulic-Cement Concrete.

ASTM C1107/C1107M - Standard Specification for Packaged Dry, Hydraulic-Cement Grout
(Nonshrink).

ASTM C1116 - Standard Specification for Fiber-Reinforced Concrete and Shotcrete.

ASTM C1157 - Standard Performance Specification for Hydraulic Cement.

ASTM C1218/C1218M - Standard Test Method for Water-Soluble Chloride in Mortar and
Concrete.

ASTM C1240 - Standard Specification for Silica Fume Used in Cementitious Mixtures.
ASTM D994 - Standard Specification for Preformed Expansion Joint Filler for Concrete
(Bituminous Type).

ASTM D1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete
Paving and Structural Construction (Nonextruding and Resilient Bituminous Types).

ASTM D1752 - Standard Specification for Preformed Sponge Rubber and Cork Expansion
Joint Fillers for Concrete Paving and Structural Construction.

ASTM D6690 - Standard Specification for Joint and Crack Sealants, Hot Applied, for
Concrete and Asphalt Pavements.

ASTM E96/E96M - Standard Test Methods for Water VVapor Transmission of Materials.
ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials.
ASTM E1643 - Standard Practice for Installation of Water Vapor Retarders Used in Contact
with Earth or Granular Fill under Concrete Slabs.

ASTM E1745 - Standard Specification for Plastic Water VVapor Retarders Used in Contact
with Soil or Granular Fill under Concrete Slabs.

C. South Coast Air Quality Management District:

1.

SCAQMD Rule 1168 - Adhesive and Sealant Applications.

1.3 SUBMITTALS

A.

B.

Section 01300 - Submittal Procedures: Submittal procedures.

Product Data: Submit data on joint devices, attachment accessories and admixtures.

Design Data:

1.

N

Submit concrete mix design for each concrete strength. Submit separate mix designs when
admixtures are required for the following:

a. Hot and cold weather concrete work.

b. Airentrained concrete work.

Identify mix ingredients and proportions, including admixtures.

Identify chloride content of admixtures and whether or not chloride was added during
manufacture.

Manufacturer's Installation Instructions: Submit installation procedures and interface required
with adjacent Work.

10909-12002
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1.4 CLOSEOUT SUBMITTALS

A

Project Record Documents: Accurately record actual locations of embedded utilities and
components concealed from view in finished construction.

1.5 QUALITY ASSURANCE

A

B.

C.

D.

Perform Work in accordance with ACI 301.
Conform to ACI 305 when concreting during hot weather.
Conform to ACI 306.1 when concreting during cold weather.

Acquire cement and aggregate from one source for Work.

1.6 ENVIRONMENTAL REQUIREMENTS

A

B.

Section 01400 - Quality Requirements: control of installation.

Maintain concrete temperature after installation at minimum 50 degrees F for minimum 7 days.

1.7 COORDINATION

A

B.

Section 01040 - Project Coordination.

Coordinate placement of joint devices with erection of concrete formwork and placement of form
accessories.

PART 2 PRODUCTS

2.1 CONCRETE MATERIALS

A

B.

C.

D.

Cement: ASTM C150, Type | - Normal.
Hydraulic Cement: ASTM C1157.

Normal Weight Aggregates: ASTM C33.
1. Coarse Aggregate Maximum Size: 1.

Water: ACI 318; potable, without deleterious amounts of chloride ions.

2.2 ADMIXTURES

A. Air Entrainment;: ASTM C260.
B. Chemical: ASTM C494/C494M.
C. Plasticizing: ASTM C1017/C1017M
10909-12002 Cast-In-Place Concrete
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2.3 ACCESSORIES

A. Bonding Agent: Product at contractor’s option

24 CONCRETE MIX

A. Select proportions for normal weight concrete in accordance with ACI 301.

B. Provide concrete to the following criteria:

July 6, 2012

Material and Property Measurement
Compressive Strength (7 day) 3000 psi
Compressive Strength (28 day) 5000 psi
Cement Type ASTM C150
Aggregate Type Normal weight
Fiber Reinforcement None
Water-Cement Ratio (maximum) 0.4 by weight
Aggregate Size (maximum) 1.5inch

Air Content

6 percent plus or minus 1.5 percent

Slump

5 inches plus or minus 1 inch

C. Admixtures: Include admixture types and quantities indicated in concrete mix designs only when
approved by Architect/Engineer.
Use accelerating admixtures in cold weather. Use of admixtures will not relax cold weather

1.

2.
3.
4.

5.

D. Average Compressive Strength Reduction: Permitted in accordance with ACI 318.

placement requirements.

Do not use calcium chloride nor admixtures containing calcium chloride.
Use set retarding admixtures during hot weather.
Add air entrainment admixture to concrete mix for work exposed to freezing and thawing or

deicing chemicals.

For concrete exposed to deicing chemicals, limit fly ash, pozzolans, silica fume, and slag

content as required by applicable code.

E. Ready Mixed Concrete: Mix and deliver concrete in accordance with ASTM C94/C94M.

F. Site Mixed Concrete: Mix concrete in accordance with ACI 318.

10909-12002
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PART 3 EXECUTION

3.1 EXAMINATION

A

B.

C.

Section 01040 - Project Coordination.
Verify requirements for concrete cover over reinforcement.

Verify anchors, seats, plates, reinforcement and other items to be cast into concrete are accurately
placed, positioned securely, and will not interfere with placing concrete.

3.2 PREPARATION

A

C.

D.

Prepare previously placed concrete by cleaning with steel brush and applying bonding agent.
Remove laitance, coatings, and unsound materials.

In locations where new concrete is doweled to existing work, drill holes in existing concrete,
insert steel dowels and pack solid with non-shrink grout.

Remove debris and ice from formwork, reinforcement, and concrete substrates.

Remove water from areas receiving concrete before concrete is placed.

3.3 PLACING CONCRETE

A

@

o O

m

H.

Place concrete in accordance with ACI 301.

Notify testing laboratory Engineer minimum 24 hours prior to commencement of operations.
Ensure reinforcement, inserts and embedded parts are not disturbed during concrete placement.
Deposit concrete at final position. Prevent segregation of mix.

Place concrete in continuous operation for each panel or section determined by predetermined
joints.

Consolidate concrete.

Maintain records of concrete placement. Record date, location, quantity, air temperature, and test
samples taken.

Place concrete continuously between predetermined expansion, control, and construction joints.

Do not interrupt successive placement; do not permit cold joints to occur.

3.4 CONCRETE FINISHING

A. Provide formed concrete surfaces to be left exposed to public with smooth rubbed.
B. Finish concrete floor surfaces in accordance with ACI 301.
10909-12002 Cast-In-Place Concrete
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C.

D.

Steel trowel surfaces which are indicated to be exposed.

In areas with floor drains, maintain floor elevation at walls; pitch surfaces uniformly to drains and
sumps at 1/8 inch per foot.

3.5 CURING AND PROTECTION

A

C.

D.

Immediately after placement, protect concrete from premature drying, excessively hot or cold
temperatures, and mechanical injury.
1. Protect concrete footings from freezing for minimum 5 days.

Maintain concrete with minimal moisture loss at relatively constant temperature for period
necessary for hydration of cement and hardening of concrete.

Cure concrete in accordance with ACI 308.1.

Cure floor surfaces in accordance with ACI 301

3.6 FIELD QUALITY CONTROL

A. Section 01400 - Quality Requirements: Testing and inspection services.
B. Field inspection and testing will be performed by Owner’s testing laboratory in accordance with

ACI 318 and Oregon Structural Specialty code.

C. Provide free access to Work and cooperate with appointed firm.

D. Submit proposed mix design of each class of concrete to inspection and testing firm for review
prior to commencement of Work.

E. Concrete Inspections:
1. Continuous Placement Inspection: Inspect for proper installation procedures.
2. Periodic Curing Inspection: Inspect for specified curing temperature and procedures.

F. Strength Test Samples:

1. Sampling Procedures: ASTM C172.

2. Cylinder Molding and Curing Procedures: ASTM C31/C31M, cylinder specimens field
cured.

3. Sample concrete and make one set of five cylinders for every 50 cu yds or less of each class
of concrete placed each day.

4.  When volume of concrete for any class of concrete would provide less than 5 sets of
cylinders, take samples from five randomly selected batches, or from every batch when less
than 5 batches are used.

5. Make one additional cylinder during cold weather concreting, and field cure.

G. Field Testing:

1.  Slump Test Method: ASTM C143/C143M.

2. Air Content Test Method: ASTM C173/C173M.

3. Temperature Test Method: ASTM C1064/C1064M.

10909-12002 Cast-In-Place Concrete
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H.

4. Measure slump and temperature for each compressive strength concrete sample.
5. Measure air content in air entrained concrete for each compressive strength concrete sample.

Cylinder Compressive Strength Testing:
1. Test Method: ASTM C39/C39M.

2. Test Acceptance: In accordance with ACI 318.

3. Test two cylinders at 7 days.

4. Test two cylinders at 28 days.

5. Retain one cylinder for 112 days for testing when requested.
6. Dispose remaining cylinders when testing is not required.

Core Compressive Strength Testing:

1. Sampling and Testing Procedures: ASTM C42/C42M.

2. Test Acceptance: In accordance with ACI 318.

3. Drill three cores for each failed strength test from concrete represented by failed strength
test.

Maintain records of concrete placement. Record date, location, quantity, air temperature and test
samples taken.

3.7 PATCHING

A

B.

C.

Allow Engineer to inspect concrete surfaces immediately upon removal of forms.

Excessive honeycomb or embedded debris in concrete is not acceptable. Notify Engineer upon
discovery.

Patch imperfections in accordance with ACI 301.

3.8 DEFECTIVE CONCRETE

A. Defective Concrete: Concrete not conforming to required lines, details, dimensions, tolerances or
specified requirements.
B. Repair or replacement of defective concrete will be determined by Engineer.
C. Do not patch, fill, touch-up, repair, or replace exposed concrete except upon express direction of
Engineer for each individual area.
END OF SECTION
10909-12002 Cast-In-Place Concrete
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SECTION 05 12 00

STRUCTURAL STEEL FRAMING

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:

NoookrwdE

Structural shapes.

Channels and angles.

Hollow structural sections.
Structural pipe.

Structural plates and bars.
Fasteners, connectors, and anchors.
Grout.

1.2 REFERENCES

A. American Institute of Steel Construction:

1.
2.
3.

AISC 303 - Code of Standard Practice for Steel Buildings and Bridges.
AISC 341 - Seismic Provisions for Structural Steel Buildings.
AISC 360 - Specification for Structural Steel Buildings.

B. American Society of Civil Engineers:

1.

ASCE 19 - Standard Applications of Steel Cables for Buildings.

C. ASTM International:

1.
2.

3.
4.

10.
11.

10909-12002

ASTM A36/A36M - Standard Specification for Carbon Structural Steel.

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

ASTM A108 - Standard Specification for Steel Bar, Carbon and Alloy, Cold-Finished.
ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on
Iron and Steel Products.

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

ASTM A193/A193M - Standard Specification for Alloy-Steel and Stainless Steel Bolting
Materials for High-Temperature Service.

ASTM A307 - Standard Specification for Carbon Steel Bolts and Studs, 60 000 PSI Tensile
Strength.

ASTM A325 - Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105 ksi
Minimum Tensile Strength.

ASTM A354 - Standard Specification for Quenched and Tempered Alloy Steel Bolts, Studs,
and Other Externally Threaded Fasteners.

ASTM A449 - Standard Specification for Quenched and Tempered Steel Bolts and Studs.
ASTM A490 - Standard Specification for Structural Bolts, Alloy Steel, Heat Treated, 150 ksi
Minimum Tensile Strength.

Structural Steel Framing
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12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24.
25.

26.
217.
28.
29.
30.
31.

32.

33.

ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless
Carbon Steel Structural Tubing in Rounds and Shapes.

ASTM A501 - Standard Specification for Hot-Formed Welded and Seamless Carbon Steel
Structural Tubing.

ASTM A514/A514M - Standard Specification for High-Yield-Strength, Quenched and
Tempered Alloy Steel Plate, Suitable for Welding.

ASTM A529/A529M - Standard Specification for High-Strength Carbon-Manganese Steel
of Structural Quality.

ASTM A563 - Standard Specification for Carbon and Alloy Steel Nuts.

ASTM A572/A572M - Standard Specification for High-Strength Low-Alloy Columbium-
Vanadium Structural Steel.

ASTM A588/A588M - Standard Specification for High-Strength Low-Alloy Structural Steel
with 50 ksi (345 MPa) Minimum Yield Point to 4-in. (100-mm) Thick.

ASTM A618/A618M - Standard Specification for Hot-Formed Welded and Seamless High-
Strength Low-Alloy Structural Tubing.

ASTM AT786/A786M - Standard Specification for Hot-Rolled Carbon, Low-Alloy, High-
Strength Low-Alloy, and Alloy Steel Floor Plates.

ASTM AB847/A847M - Standard Specification for Cold-Formed Welded and Seamless High
Strength, Low Alloy Structural Tubing with Improved Atmospheric Corrosion Resistance.
ASTM A852/A852M - Standard Specification for Quenched and Tempered Low-Alloy
Structural Steel Plate with 70 ksi (485 MPa) Minimum Yield Strength to 4 in. (100 mm)
Thick.

ASTM A913/A913M - Standard Specification for High-Strength Low-Alloy Steel Shapes of
Structural Quality, Produced by Quenching and Self-Tempering Process (QST).

ASTM A992/A992M - Standard Specification for Structural Steel Shapes.

ASTM B695 - Standard Specification for Coatings of Zinc Mechanically Deposited on Iron
and Steel.

ASTM E94 - Standard Guide for Radiographic Examination.

ASTM E164 - Standard Practice for Ultrasonic Contact Examination of Weldments.

ASTM E165 - Standard Test Method for Liquid Penetrant Examination.

ASTM E709 - Standard Guide for Magnetic Particle Examination.

ASTM F436 - Standard Specification for Hardened Steel Washers.

ASTM F959 - Standard Specification for Compressible-Washer-Type Direct Tension
Indicators for Use with Structural Fasteners.

ASTM F1554 - Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi Yield
Strength.

ASTM F1852 - Standard Specification for Twist Off Type Tension Control Structural
Bolt/Nut/Washer Assemblies, Steel, Heat Treated, 120/105 ksi Minimum Tensile Strength.

D. American Welding Society:

1.
2.

AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination.
AWS D1.1 - Structural Welding Code - Steel.

E. Research Council on Structural Connections:

1.

RCSC - Specification for Structural Joints Using ASTM A325 or ASTM A490 Bolts.

F. SSPC: The Society for Protective Coatings:

1.
2.

10909-12002

SSPC - Steel Structures Painting Manual.
SSPC Paint 15 - Steel Joist Shop Paint.
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SSPC Paint 20 - Zinc-Rich Primers (Type | - Inorganic and Type Il - Organic).
SSPC SP 3 - Power Tool Cleaning.

SSPC SP 6 - Commercial Blast Cleaning.

SSPC SP 10 - Near-White Blast Cleaning.

o kAW

1.3 SUBMITTALS
A. Section 01300 - Submittal Procedures: Submittal Procedures.
B. Shop Drawings:
1. Indicate profiles, sizes, spacing, locations of structural members, openings, attachments, and
fasteners.
2. Connections
3. Indicate welded connections with AWS A2.4 welding symbols. Indicate net weld lengths.

C. Mill Test Reports: Submit indicating structural strength, destructive and non-destructive test
analysis.

D. Welders Certificates: Certify welders employed on the Work, verifying AWS qualification within
previous 12 months.

1.4 QUALITY ASSURANCE
A. Perform Work in accordance with the following:
1. Structural Steel: AISC 303 and AISC 360.
2. High Strength Bolted Connections: RCSC Specification for Structural Joints Using ASTM A
325 or A 490 Bolts.
15 QUALIFICATIONS
A. Welders and Welding Procedures: AWS D1.1 qualified within previous 12 months.
1.6 COORDINATION
A. Section 01040 - Project Coordination.

B. Coordinate work with all other trades:

PART 2 PRODUCTS
2.1 STRUCTURAL STEEL
A. Structural W-Shapes: ASTM A992/A992M.
B. Structural T-Shapes: Cut from structural W-shapes.

C. Channels and Angles: ASTM A36/A36M

10909-12002 Structural Steel Framing
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D.

E.

F.

Round Hollow Structural Sections: ASTM A500/A500M, Grade
1. Square and Rectangular Hollow Structural Sections: ASTM A500/A500M, Grade B

Structural Pipe: ASTM A53/A53M, Grade B

Structural Plates and Bars: ASTM A36/A36M

2.2 FASTENERS, CONNECTORS, AND ANCHORS

A

B.

High Strength Bolts: ASTM A325; Type 1

Nuts: ASTM A563 heavy hex type.
1. Finish: Unfinished.

Washers: ASTM F436; Type 1, circular beveled
1. Finish: Unfinished.

Tension Control Assemblies: ASTM F1852; Type 1, round head, twist off type; complete with
washers and heavy hex nuts.
1. Finish: Finish: Unfinished.

Anchor Rods: ASTM F1554; Grade 55,
1. Plate Washers: ASTM A36/A36M.

Threaded Rods: ASTM A36/A36M
1. Finish: Hot dipped galvanized
2. Rod Ends, Yoke Ends and Pins, Cotter Pins, and Coupling Nuts: Carbon steel.

2.3 WELDING MATERIALS

A.

Welding Materials: AWS D1.1; type required for materials being welded.

2.4  ACCESSORIES

A

B.

C.

Grout: Non-shrink type, pre-mixed compound consisting of non-metallic aggregate, cement,
water reducing and plasticizing additives, capable of developing minimum compressive strength
of 7,000 psi at 28 days.

Shop Primer: SSPC Paint 15, Type 1, red oxide.

Touch-Up Primer: Match shop primer.

2.5 FABRICATION

A

B.

Fabricate connections for bolt, nut, and washer connectors.

Develop required camber for members.

10909-12002 Structural Steel Framing
Issue for Construction 05 12 00-4



PSU West Heating Plant July 6, 2012
Boiler Replacement
West Heating Plant
2.6 FINISH
A. Shop prime structural steel members.
2.7 SOURCE QUALITY CONTROL AND TESTS
A. Section 01400 - Quality Requirements: Testing and inspection services.
B. Shop test bolted and welded connections as specified for field quality control tests.
C. When fabricator is approved by authority having jurisdiction, submit certificate of compliance
indicating Work performed at fabricator's facility conforms to Contract Documents.
1. Specified shop tests are not required for Work performed by approved fabricator.
PART 3 EXECUTION
3.1 EXAMINATION
A. Section 01400 - Project Coordination.

B. Verify bearing surfaces are at correct elevation.

C. Verify anchors rods are set in correct locations and arrangements with correct exposure for steel
attachment.

3.2 PREPARATION
A. Furnish templates for installation of anchor rods and embedments in concrete and masonry work.
3.3 ERECTION

A. Allow for erection loads, and for sufficient temporary bracing to maintain structure safe, plumb,
and in alignment until completion of erection and installation of permanent bracing.

B. Field weld components indicated on Drawings.
C. Field connect members with threaded fasteners; torque to required resistance
D. Do not field cut or alter structural members without approval of Architect/Engineer.
3.4 GROUT INSTALLATION
A. Shim bearing plates and equipment supports to proper elevation, snug tighten anchor bolts.
B. Fill void under bearing surface with grout. Install and pack grout to remove air pockets.
C. Moist cure grout.

D. Remove forms after grout is set. Trim grout edges to from smooth surface, splayed 45 degrees.

10909-12002 Structural Steel Framing
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E. Tighten anchor bolts after grout has cured for a minimum of 3 days.
3.5 ERECTION TOLERANCES

A. Section 01400 - Quality Requirements: Tolerances.
3.6 FIELD QUALITY CONTROL

A. Section 01400 - Quality Requirements: Testing and inspection services.

B. Bolted Connections: Inspect in accordance with AISC 303.
1. Visually inspect all bolted connections.
2. For Direct Tension Indicators, comply with requirements of ASTM F959. Verify that gaps
are less than gaps specified in Table 2.

C. Welding: Inspect welds in accordance with AWS D1.1.
1. Certify welders and conduct inspections and tests as required. Record types and locations of
defects found in work. Record work required and performed to correct deficiencies.
2. Visually inspect all welds.
3. Ultrasonic Inspection: ASTM E164; perform on all full penetration welds.
4. Liquid Penetrant Inspection: ASTM E165.

D. Correct defective bolted connections and welds.

END OF SECTION
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SECTION 05 50 00

METAL FABRICATIONS

PART 1 GENERAL

11 SUMMARY

A. Section includes shop fabricated metal items.
1. Lintels.
2. Structural supports for miscellaneous attachments.
3. Custom stainless steel fabrications.
B. Related Sections:
1. Section 05 12 00 - Structural Steel Framing.

1.2 REFERENCES

A Aluminum Association:
1. AA DAF-45 - Designation System for Aluminum Finishes.
B. American Architectural Manufacturers Association:
1. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum.
2. AAMA 2603 - Voluntary Specification, Performance Requirements and Test
Procedures for Pigmented Organic Coatings on Aluminum Extrusions and Panels.
3. AAMA 2604 - Voluntary specification, Performance Requirements and Test
Procedures for High Performance Organic Coatings on Aluminum Extrusions and
Panels.
4. AAMA 2605 - Voluntary Specification, Performance Requirements and Test
Procedures for Superior Performing Organic Coatings on Aluminum Extrusions and
Panels.

C. ASTM International:

1. ASTM A36/A36M - Standard Specification for Carbon Structural Steel.

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

3. ASTM A276 - Standard Specification for Stainless Steel Bars and Shapes.

4. ASTM A354 - Standard Specification for Quenched and Tempered Alloy Steel
Bolts, Studs, and Other Externally Threaded Fasteners.

5. ASTM A554 - Standard Specification for Welded Stainless Steel Mechanical
Tubing.

D. American Welding Society:

1. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive
Examination.

2. AWS D1.1 - Structural Welding Code - Steel.

3. AWS D1.6 - Structural Welding Code - Stainless Steel.

10909-12002 Metal Fabrications

Issue for Construction 0550 00-1



PSU West Heating Plant July 6, 2012
Boiler Replacement
West Heating Plant

E. National Ornamental & Miscellaneous Metals Association:

1. NOMMA Guideline 1 - Joint Finishes.
1.3 SUBMITTALS

A Section 01300 - Submittals: Submittal requirements.

B. Shop Drawings: Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size
and type of fasteners, and accessories. Include erection drawings, elevations, and details
where applicable. Indicate welded connections using standard AWS A2.0 welding symbols.
Indicate net weld lengths.

C. Samples: Submit two stainless steel sheets 6 x 6 inch in size illustrating factory finishes.

D. Welders Certificates: Certify welders employed on the Work, verifying AWS qualification
within previous 12 months.

14 QUALITY ASSURANCE
A. Finish joints in accordance with NOMMA Guideline 1.
B. Maintain one copy of each document on site.

1.5 MOCKUP

A. Section 1400 - Quality Requirements: Mockup requirements.

B. Construct mock-up, sample stainless steel enclosure, diameter shown on drawing x 4 high,
including base inset detail and client.

C. Locate where directed by Architect/Engineer.

D. Remove mockup when directed by Architect/Engineer.

1.6 DELIVERY, STORAGE, AND HANDLING

A Section 01630 - Product Requirements: Product storage and handling requirements.

B. Accept metal fabrications on site in labeled shipments. Inspect for damage.

C. Protect metal fabrications from damage by exposure to weather.

1.7 FIELD MEASUREMENTS

A Verify field measurements are as indicated on shop drawings.

10909-12002 Metal Fabrications
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PART 2 PRODUCTS

2.1 MATERIALS - STEEL

A. Steel Sections: ASTM A36/A36.

B. Steel Plate: ASTM A36/A36M.

C. Hollow Structural Sections: ASTM A500, Grade B.

D. Steel Pipe: ASTM A53, Grade B Schedule 40.

E. Sheet Steel: ASTM A653, Grade 33 Structural Quality with galvanized coating.
F. Bolts: ASTM A307; Grade A or B.

1. Finish: Hot dipped galvanized. Mechanically galvanized.

G. Nuts: ASTM A563 heavy hex type.
1. Finish: Hot dipped galvanized.

H. Washers: ASTM F436; Type 1.
1. Finish: Unfinished. Hot dipped galvanized.

I Welding Materials: AWS D1.1; type required for materials being welded.
J. Shop Primer: SSPC Paint 15, Type 1, red oxide.
K. Touch-Up Primer: Match shop primer.
1. Interior Anti-Corrosive Paints: Maximum volatile organic compound content in
accordance with GC-03.
2.2 MATERIALS - STAINLESS STEEL
A. Plate, Sheet and Strip: ASTM A167; Type 316 16 gauge.
B. Bolts, Nuts, and Washers: ASTM A354.
C. Welding Materials: AWS D1.6; type required for materials being welded.
2.3 LINTELS
A. Lintels: Steel sections, size and configuration as indicated on Drawings, length to allow 8
inches minimum bearing on both sides of opening.

1. Exterior Locations: Galvanized.

24 FABRICATION

A. Fit and shop assemble items in largest practical sections, for delivery to site.
B. Fabricate items with joints tightly fitted and secured.
10909-12002 Metal Fabrications
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C. Continuously seal joined members by continuous welds.
D. Exposed Welded Joints: NOMMA Guideline 1 Joint Finish #1.

E. Exposed Mechanical Fastenings: Flush countersunk screws or bolts; unobtrusively located:;
consistent with design of component, except where specifically noted otherwise.

F. Supply components required for anchorage of fabrications. Fabricate anchors and related
components of same material and finish as fabrication, except where specifically noted
otherwise.

2.5 FACTORY APPLIED FINISHES - STEEL
A. Prime paint items with two coats except where galvanizing is specified.

2.6 FACTORY APPLIED FINISHES - STAINLESS STEEL

A. Satin Polished Finish: Number 4, satin directional polish parallel with long dimension of
finished face.

2.7 FABRICATION TOLERANCES

A Squareness: 1/8 inch maximum difference in diagonal measurements.
B. Maximum Offset Between Faces: 1/16 inch.

C. Maximum Misalignment of Adjacent Members: 1/16 inch.

D. Maximum Bow: 1/16 inch in 48 inches.

E. Maximum Deviation From Plane: 1/16 inch in 48 inches.

PART 3 EXECUTION

3.1 EXAMINATION
A. Section 01040 — Project Coordination: Coordination and project conditions.
B. Verify field conditions are acceptable and are ready to receive Work.

3.2 PREPARATION

A. Clean and strip primed steel items to bare metal and aluminum where site welding is
required.
B. Supply steel items required to be cast into concrete or embedded in masonry with setting

templates to appropriate sections.

10909-12002 Metal Fabrications
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3.3 INSTALLATION

A. Install items plumb and level, accurately fitted, free from distortion or defects.

B. Make provisions for erection stresses. Install temporary bracing to maintain alignment, until
permanent bracing and attachments are installed.

C. Obtain approval of Architect/Engineer prior to site cutting or making adjustments not
scheduled.

END OF SECTION

10909-12002 Metal Fabrications
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SECTION 09 90 00

PAINTING AND COATING

PART 1 GENERAL

11

1.2

13

14

15

1.6

1.7

1.8

10909-12002
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SUMMARY
A. Section includes surface preparation and field application of paints.
REFERENCES
A. ASTM International:
1. ASTM D16 - Standard Terminology for Paint, Related Coatings, Materials, and
Applications.

B. Green Seal:
1. GC-03 - Anti-Corrosive Paints.

C. SSPC: The Society for Protective Coatings:
1.  SSPC - Steel Structures Painting Manual.

DEFINITIONS

A Conform to ASTM D16 for interpretation of terms used in this section.
SUBMITTALS

A Product Data: Submit data on finishing products.

CLOSEOUT SUBMITTALS

A. Not used in this section.

QUALITY ASSURANCE

A. Perform Work in accordance with State of Oregon standard.

DELIVERY, STORAGE, AND HANDLING

A. Paint Materials: Store at minimum ambient temperature of 45 degrees F and maximum of 90

degrees F, in ventilated area, and as required by manufacturer's instructions.
ENVIRONMENTAL REQUIREMENTS

A. Do not apply materials when surface and ambient temperatures are outside temperature
ranges required by paint product manufacturer.

July 6, 2012

Painting And Coating
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B.

Do not apply exterior coatings during rain or snow when relative humidity is outside
humidity ranges, or moisture content of surfaces exceed those required by paint product
manufacturer.

PART 2 PRODUCTS

2.1 PAINTS AND COATINGS

A

Manufacturers: Paint.

Benjamin Moore.

Devoe Paint Co.

Duron Inc.

Fuller-O’Brien

ICI Paint Stores

MAB Paints

PPG Architectural Finishes
Miller Paints

Olympic

WCoNoO~WNE

2.2 SCHEDULE - INTERIOR SURFACES

A

Concrete, Concrete Block, Restored Masonry Cement Plaster:
1. One coat of block filler, dry film thickness of not <5.0 mils.
a. See High Performance Coatings for scheduled areas.
2. Two coats of acrylic latex, semi-gloss, total dry film thickness of not <2.6 mils.

Steel - Primed:
1. Touch-up with alkyd primer, dry film thickness not <1.5 mils.
2. Two coats of alkyd enamel, semi-gloss, dry film thickness not <1.3 mils.

Gypsum Board Walls:
1. One coat of alkyd primer sealer, dry film thickness not <1.2 mils.
2. Two coats of latex acrylic enamel, semi-gloss, dry film thickness not <2.8 mils.

2.3 SCHEDULE - SHOP PRIMED ITEMS FOR SITE FINISHING

A.

B.

10909-12002

Metal Fabrications (Section 05 50 00): Vertical access ladders
Metal Stairs (Section 05 51 00): Exposed surfaces of stringers, exposed vertical risers.

Hollow Metal Doors and Frames (Section 08 11 13): interior shop primed door and frames.
Unless noted to be high performance coating on drawing.

Structural Steel Framing (Section 05 12 00).

Painting And Coating
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PART 3 EXECUTION

31 EXAMINATION

A. Verify surfaces are ready to receive Work as instructed by product manufacturer.

B. Examine surfaces scheduled to be finished prior to commencement of work. Report
conditions capable of affecting proper application.

C. Test shop applied primer for compatibility with subsequent cover materials.
1. Plaster and Gypsum Wallboard: 12 percent.
2. Masonry, Concrete, and Concrete Unit Masonry: 12 percent.

D. Measure moisture content of surfaces using electronic moisture meter. Do not apply finishes
unless moisture content of surfaces are below the following maximums:

3.2 PREPARATION

A. Surface Appurtenances: Remove or mask electrical plates, hardware, light fixture trim,
escutcheons, and fittings prior to preparing surfaces or finishing.

B. Surfaces: Correct defects and clean surfaces capable of affecting work of this section.
Remove or repair existing coatings exhibiting surface defects.

C. Marks: Seal with shellac those which may bleed through surface finishes.

D. Impervious Surfaces: Remove mildew by scrubbing with solution of tetra-sodium tri-sodium
phosphate and bleach. Rinse with clean water and allow surface to dry.

E. Gypsum Board Surfaces: Fill minor defects with filler compound. Spot prime defects after
repair.
F. Concrete and Unit Masonry Surfaces Scheduled to Receive Paint Finish: Remove dirt, loose

mortar, scale, salt or alkali powder, and other foreign matter. Remove oil and grease with
solution of tri-sodium phosphate; rinse well and allow to dry. Remove stains caused by
weathering of corroding metals with solution of sodium metasilicate after thoroughly wetting
with water. Allow to dry.

3.3 EXISTING WORK

A Extend existing paint and coatings installations using materials and methods compatible with
existing installations and as specified.

3.4 APPLICATION

A. Do not apply finishes to surfaces that are not dry. Allow applied coats to dry before next coat
is applied.

10909-12002 Painting And Coating
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B. Apply each coat to uniform appearance. Apply each coat of paint slightly darker than
preceding coat unless specified otherwise.

C. Sand metal surfaces lightly between coats to achieve required finish.

D. Vacuum clean surfaces of loose particles. Use tack cloth to remove dust and particles just

prior to applying next coat.

E. Finishing Mechanical And Electrical Equipment:

1. Referto Section 22 05 53, Section 23 05 53, Section 26 05 53, and Section 27 05 53
for schedule of color coding and identification banding of equipment, duct work,
piping, and conduit.

2. Paint shop primed equipment. Paint shop finished items occurring at interior areas.

3. Remove unfinished louvers, grilles, covers, and access panels on mechanical and
electrical components and paint separately.

4.  Prime and paint insulated and exposed pipes, conduit, boxes, insulated and exposed
ducts, hangers, brackets, collars and supports, and except where items are shop
finished or galvanized.

5. Paint both sides and edges of plywood backboards for electrical and telephone
equipment before installing equipment.

6.  Color code equipment, piping, conduit, and exposed duct work in accordance with
requirements indicated. color schedule. Color band and identify with flow arrows,
names, and numbering.

7. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings

removed prior to finishing.

3.5 FIELD QUALITY CONTROL

A. Section 01400 - Quality Requirements and 01780 — Contract Closeout.

3.6 CLEANING

A. Section 01780 — Contract Closeout.

B. Collect waste material which may constitute fire hazard, place in closed metal containers,
and remove daily from site.

10909-12002
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SECTION 23 05 13

COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT

PART 1 GENERAL
11 SUMMARY

A Section includes single- and three-phase motors for application on equipment provided under
other sections and for motors furnished loose to Project.

B. Related Sections:
1. Section 26 05 53 - Identification for Electrical Systems.

1.2 REFERENCES

A American Bearing Manufacturers Association:
1. ABMA 9 - Load Ratings and Fatigue Life for Ball Bearings.
B. National Electrical Manufacturers Association:
1. NEMA MG 1 - Motors and Generators.
C. International Electrical Testing Association:
1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution

Equipment and Systems.
1.3 SUBMITTALS
A. Section 01300 - Submittals: Submittal procedures.
B. Product Data: Submit catalog data for each motor furnished loose. Indicate nameplate data,
standard compliance, electrical ratings and characteristics, and physical dimensions, weights,

mechanical performance data, and support points.

C. Test Reports: Indicate procedures and results for specified factory and field testing and
inspection.

14 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section
with minimum three years experience.

B. Testing Agency: Company member of International Electrical Testing Association and
specializing in testing products specified in this section with minimum three years
documented experience.

10909-12002 Common Motor Requirements For HVAC Equipment
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15 DELIVERY, STORAGE, AND HANDLING

A Section 01630 - Product Requirements: Product storage and handling requirements.

B. Lift only with lugs provided. Handle carefully to avoid damage to components, enclosure,
and finish.

C. Protect products from weather and moisture by covering with plastic or canvas and by

maintaining heating within enclosure.

D. For extended outdoor storage, remove motors from equipment and store separately.

PART 2 PRODUCTS

2.1 PRODUCT REQUIREMENTS FOR MOTORS

A. General:

1.

N

o~

~

10.
11.
12.

10909-12002
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Acceptable Manufacturers:

a. U.S. Motor.

b. Reliance Electric.

c Baldor.

d. Marathon.

e. Substitutions: Section 01630 - Product Requirements.

Motors 1/2 hp and Larger: Three-phase motor as specified below.

Motors Smaller Than 1/2 hp: Single-phase motor as specified below, except motors

less than 250 watts or 1/4 hp may be equipment manufacturer’s standard.

Service factor: 1.15

Efficiency: Premium efficiency design.

Motors on driven equipment: Torque characteristics and speed specified shall be the

responsibility of the driven equipment vendor. Motors shall be matched to and

submitted with the driven equipment.

Motor Duty: Continuous-duty operation unless otherwise noted.

Motor speed/torque: NEMA Design B unless otherwise noted. Motors shall exceed

the speed-torque requirements of the driven equipment over its entire operating

range by at least 10% at the rated voltage.

Starting: Motors shall be designed for full-voltage starting.

a. Motors shall be able to overcome starting load inertia as well as accelerating
the load to rated speed under both rated and reduced (905) voltage
conditions during starting without injurious heating.

b. Unless otherwise specified, motors shall be designed for across-the-line
starting and for the minimum number of consecutive starts from rest with
the initial temperature of windings at 40 deg C ambient level, per NEMA
MG-1.

All motors are for coupled or belted service unless otherwise indicated.

Temperature rise of motors shall be limited to Class B rise.

All electric motors supplied in accordance with their specification shall meet the

requirements of the area classification in which it is to be installed as defined by

National Electrical Code, latest edition.

Common Motor Requirements For HVAC Equipment
2305 13-2
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13. Wiring Terminations: Furnish terminal lugs to match branch circuit conductor

guantities, sizes, and materials indicated.
B. Construction:

1. Fans: Suitable for rotation in either direction. Fans shall be of non-sparking,
corrosion resistant material, accurately balanced before assembly on rotor. Plastic,
fiberglass, or other nonmetallic fan housings are not acceptable.

2. Screens or louvers shall be provided on drip-proof and weatherproof enclosures and
shall be constructed of corrosion resistant material.

3. All motors shall be equipped with a grounding lug on the motor frame on same side
as main terminal box.

4. Sound power levels shall be in accordance with the requirements of NEMA MG-1.

5. Motor Frame: TEFC construction in wet areas (including boiler rooms and air
compressor rooms). Open-Drip-Proof in dry areas. TENV with powder coated or
stainless steel exterior for wet areas. All frames, fan covers, and terminal boxes on
NEMA frame motors shall be cast iron.

6. Motor Junction Boxes
a. Adequately sized to accommodate the cable types and devices specified on

the individual motor data sheet. For motors 4 kV and above: boxes shall be
adequately sized for making up stress cones on shielded cable.

7. Main motor lead junction box:

a. Cast iron or fabricated steel not less than 1/8 inch in thickness.

b. Heavy-duty class, weather-tight or explosion-proof as specified on the
individual motor data sheet.

C. Boxes shall be able to be rotated in 90 degree increments.

8. Protective equipment boxes for RTD leads, heater leads, etc.

a. Cast iron or fabricated steel not less than 1/8 inch in thickness.

b. Heavy-duty class, weather-tight or explosion-proof as specified on the
individual motor data sheet.

C. Boxes shall be able to be rotated in 90 degree increments.

9. All motor terminal and protective equipment boxes shall be thoroughly coated
internally and externally with corrosion-resistant paint. Match paint of motor frame.

10. Insulation Systems
a. Minimum Class F, or better, insulation system for stators and rotors.

b. Insulation system: Sealed, consisting of a complete encapsulation with an
epoxy resin-mica compound impervious to moisture.
11. Bearings
a. Anti-friction bearings shall be in accordance with the Anti-friction Bearing
Manufacturer’s Association Standards.

b. Bearings shall have an L-10 rating of 50,000 hours belted and 150,000 hours
direct coupled.

C. Bearing life shall be based on continuous operation with maximum radial

and axial loads in any direction.

C. VFD Rated Motors

1.
2.
3.

10909-12002
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Shall meet the requirements of NEMA MG-1, Part 31.
Shall have 1600 volt rated insulation.
Bearings: Insulated to prevent pitting.

Common Motor Requirements For HVAC Equipment
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D. Horizontal and Vertical In-Line Motors through 200 HP
1. All bearings for horizontal and vertical in-line motors shall be designed for 2 years,
B-10, minimum life in the specified services as defined by AFBMA Standards.

E. Horizontal Motors Above 200 HP
1. Oil lubricated sleeve bearings with reservoirs of generous capacity effectively
covered so no dust or other foreign materials can enter the bearing.
2. Oil slingers and catchers shall be designed to prevent the escape of oil from bearing
and creepage along the shaft.
3. Reservoirs shall be provided with gauge glasses. A permanent oil level indictor shall
be provided.
4. Sleeve bearing motors shall have a shaft end float of 1/2 inch minimum.
F. Vertical Motors
1. Thrust bearings shall be LP rated per API 610 for pumps and similar applications.
G. Balancing and Vibration
1. Motors shall be dynamically balanced.
2. No solder or similar balancing deposits are acceptable.
3. Parent metal removed to effect the balance shall be removed so as not to affect the
structural strength or rotating equipment.
4. The maximum vibration:
a. Amplitude (peak-to-peak) as measured on the rotor shaft shall not exceed
0.0015 inches for 1,800 rpm machines and 0.001 inches for 3,600 rpm
machines.
b. For vibration measurements, motors shall be operated at rated speed and
frequency and with one-half of a standard key in the key seat.
C. Motor shall be mounted on isolators in accordance with NEMA MG-a-

12.06, paragraph A.
2.2 SOURCE QUALITY CONTROL
A. Test motors in accordance with NEMA MG 1, including winding resistance, no-load speed
and current, locked rotor current, insulation high-potential test, and mechanical bearing and
alignment tests.
PART 3 EXECUTION
3.1 EXISTING WORK

A. Disconnect and remove abandoned motors

B. Maintain access to existing motors and other installations remaining active and requiring
access. Modify installation or provide access panel.

3.2 INSTALLATION

A Install securely on firm foundation.

10909-12002 Common Motor Requirements For HVAC Equipment
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B. Install engraved plastic nameplates in accordance with Section 26 05 53.
C. Ground and bond motors in accordance with Section 26 05 26.
3.3 FIELD QUALITY CONTROL
A. Section 01780 - Project Closeout: Field inspecting, testing, adjusting, and balancing.

B. Field test with the driver equipment during start-up and commissioning.

END OF SECTION

10909-12002 Common Motor Requirements For HVAC Equipment
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SECTION 23 05 16

EXPANSION FITTINGS AND LOOPS FOR HVAC PIPING

PART 1 GENERAL

11 SUMMARY
A. Section Includes:
1. Flexible pipe connectors
2. Expansion joints
3. Expansion compensators
4. Pipe alignment guides
5. Swivel joints
6. Pipe anchors
7. Spring hangers
B. Related Sections:
1. Section 23 05 29 - Hangers and Supports
2. Section 23 22 13 - Steam and Condensate Heating Piping
1.2 REFERENCES
A. American Society of Mechanical Engineers:
1. ASME B31.1 - Power Piping.
2.  ASME B31.5 - Refrigeration Piping.
3. ASME B31.9 - Building Services Piping.
4. ASME Section IX - Boiler and Pressure Vessel Code - Welding and Brazing Qualifications.
B. American Welding Society:
1. AWS D1.1 - Structural Welding Code - Steel.
1.3 DESIGN REQUIREMENTS
A. Provide structural work and equipment required for expansion and contraction of piping. Verify
anchors, guides, spring hangers, and expansion joints. Provide and adequately protect system.
B. Expansion Compensation Design Criteria: As indicated on the drawings.
1.4 SUBMITTALS
A. Section 01 33 00 - Submittal Procedures: Requirements for submittals.
B. Shop Drawings: Indicate layout of piping systems, including flexible connectors, expansion
joints, expansion compensators, loops, offsets and swing joints.
C. Product Data:
10909-12002 Expansion Fittings and Loops for HVAC Piping
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G.

H.

1. Flexible Pipe Connectors: Indicate maximum temperature and pressure rating, face-to-face
length, live length, hose wall thickness, hose convolutions per foot and per assembly,
fundamental frequency of assembly, braid structure, and total number of wires in braid.

2. Expansion Joints: Indicate maximum temperature and pressure rating, and maximum
expansion compensation.

Design Data: Indicate criteria and show calculations.

Manufacturer's Installation Instructions: Submit installation, commissioning procedures.

Manufacturer's Certificate: Certify products meet or exceed specified requirements.

Welders’ Certificate: Include welders’ certification of compliance with ASME Section IX.

Manufacturer’s Field Reports: Indicate results of inspection by manufacturer’s representative.

15 CLOSEOUT SUBMITTALS

A

B.

C.

Section 01780 - Contract Closeout.

Project Record Documents: Record actual locations of flexible pipe connectors, expansion joints,
anchors, spring hangers, and guides.

Operation and Maintenance Data: Submit adjustment instructions.

1.6 QUALITY ASSURANCE

A

B.

C.

Perform Work in accordance with ASME B31.1.
Perform Work in accordance with federal, state, and local codes.

Maintain one copy of each document on site.

1.7 QUALIFICATIONS

A

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

Installer: Company specializing in performing Work of this section with minimum three years
documented experience.

Design expansion compensating system structural supports under direct supervision of
Professional Engineer experienced in design of this Work and licensed in the State of Oregon.

1.8 PRE-INSTALLATION MEETINGS

A.

Section 01040 — Project Coordination.

10909-12002 Expansion Fittings and Loops for HVAC Piping
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1.9 DELIVERY, STORAGE, AND HANDLING
A. Section 01040 - Project Coordination.

B. Accept expansion joints on site in factory packing with shipping bars and positioning devices
intact. Inspect for damage.

C. Protect equipment from exposure by leaving factory coverings, pipe end protection, and
packaging in place until installation.

1.10 WARRANTY

A. Section 01780 - Contract Closeout.

B. Furnish five year manufacturer warranty for leak free performance of packed expansion joints.
1.11 EXTRA MATERIALS

A. Section 01780 - Contract Closeout.

PART 2 PRODUCTS
2.1 FLEXIBLE PIPE CONNECTORS
A. See schedules on drawings.
2.2 EXPANSION JOINTS
A. See schedules on drawings.
2.3 SPRING HANGERS

A. See schedules on drawings.

PART 3 EXECUTION
3.1 INSTALLATION
A. Install Work in accordance with ASME B31.1.

B. Install flexible connectors at right angles to displacement. Install one end immediately adjacent to
isolated equipment and anchor other end. Install in horizontal plane unless indicated otherwise.

C. Rigidly anchor pipe to building structure. Provide pipe guides to direct movement only along axis
of pipe. Erect piping so strain and weight is not on cast connections or apparatus.

10909-12002 Expansion Fittings and Loops for HVAC Piping
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D. Provide support and anchors for controlling expansion and contraction of piping. Provide loops,
pipe offsets, and swing joints, spring hangers, or expansion joints as indicated on Drawings. Refer
to Section 22 05 29 for pipe hanger installation requirements.

E. Provide expansion loops as indicated on Drawings.

3.2 MANUFACTURER'S FIELD SERVICES
A. Furnish inspection services by flexible pipe manufacturer's representative for final installation

and certify installation is in accordance with manufacturer's recommendations and connectors are
performing satisfactorily.

END OF SECTION

10909-12002 Expansion Fittings and Loops for HVAC Piping
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SECTION 23 05 23

GENERAL DUTY VALVES AND ACCESSORIES

PART 1 GENERAL

11 SUMMARY

A Section Includes:
1. Gate valves.
2. Ball valves.
3. Butterfly valves.
4. Check valves.
5. See valve specification schedules on the project drawing.
B. Related Sections:
1. Section 23 05 29 - Hangers and Supports for Piping and Equipment.
2. Section 23 05 53 — Mechanical Identification for Piping and Equipment.
3. Section 23 07 00 — Mechanical Insulation.
4, Section 23 22 13 - Steam and Condensate Heating Piping.
5. Section 23 22 16 - Steam and Condensate Piping Specialties.

1.2 REFERENCES

A ASTM International:
1. ASTM A216/A216M - Standard Specification for Steel Castings, Carbon, Suitable
for Fusion Welding, for High-Temperature Service.
2. ASTM D1784 - Standard Specification for Rigid Poly (Vinyl Chloride) (PVC)
Compounds and Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds.

B. Manufacturers Standardization Society of the Valve and Fittings Industry:

MSS SP 67 - Butterfly Valves.

MSS SP 70 - Cast Iron Gate Valves, Flanged and Threaded Ends.

MSS SP 71 - Cast Iron Swing Check Valves, Flanged and Threaded Ends.

MSS SP 78 - Cast Iron Plug Valves, Flanged and Threaded Ends.

MSS SP 80 - Bronze Gate, Globe, Angle and Check Valves.

MSS SP 85 - Cast Iron Globe & Angle Valves, Flanged and Threaded.

MSS SP 110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and
Flared Ends.

Nogak~wdE

C. Underwriters Laboratories Inc.:
1. UL 842 - Valves for Flammable Fluids.

1.3 SUBMITTALS

A. Section 01300 - Submittals: Submittals Procedure.

10909-12002 General Duty Valves And Accessories
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B. Product Data: Submit manufacturers catalog information with valve data and ratings for each
service. Clearly indicate make, model, type, size, location and utility service.

C. Manufacturer's Installation Instructions: Submit hanging and support methods, joining
procedures.
D. Manufacturer's Certificate: Certify products meet or exceed specified requirements.
14 CLOSEOUT SUBMITTALS
A. Section 01780 - Contract Closeout: Requirements for submittals.
B. Project Record Documents: Record actual locations of valves on as-built drawings.
C. Operation and Maintenance Data: Submit installation instructions, spare parts lists, exploded
assembly views.
15 QUALITY ASSURANCE
A. Perform Work in accordance with State, Local, and National Codes, Standards, and
Regulations.
B. Maintain one copy copies of each document on site.
1.6 QUALIFICATIONS
A. Manufacturer: Company specializing in manufacturing Products specified in this section
with minimum three years documented experience.
B. Installer: Company specializing in performing work of this section with minimum 3 years
documented experience and/or approved by manufacturer.
1.7 PRE-INSTALLATION MEETINGS
A. Section 01040 — Project Coordination: Construction Coordination.
B. Convene minimum one week prior to commencing work of this section.
1.8 DELIVERY, STORAGE, AND HANDLING
A. Section 01630 - Product Requirements: Requirements for transporting, handling, storing, and
protecting products.
B. Accept valves on site in shipping containers with labeling in place. Inspect for damage.
C. Provide temporary protective coating on cast iron and steel valves.
1.9 ENVIRONMENTAL REQUIREMENTS
A Do not install valves underground when bedding is wet or frozen.
10909-12002 General Duty Valves And Accessories
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1.10 WARRANTY
A Section 01780 — Contract Closeout: Requirements for Warranties and Bonds.
B. Furnish five year manufacturer warranty for valves excluding packing.

111  EXTRA MATERIALS
A. Section 01780 — Contract Closeout: Spare Parts and Extra Quantities

B. Furnish two packing kits for each size valve.

PART 2 PRODUCTS
2.1 GENERAL
A. Provide valves of same manufacturer throughout, where possible.
B. Types of valves and manufacturers should be as noted on the schedule. See valve
specifications schedules on the project drawing.
PART 3 EXECUTION
3.1 EXAMINATION
A Verify piping system is ready for valve installation.
3.2 INSTALLATION

A. Install valves with stems upright or horizontal, not inverted.

B. Install 3/4 inch gate or ball valves with cap for drains at main shut-off valves, low points of

piping, bases of vertical risers, and at equipment.

C. Install valves with clearance for installation of insulation and allowing access.

D. All valves shall be installed in a manner that makes them fully accessible for operation and

maintenance.

E. Refer to Section 23 05 29 for pipe hangers.

F. Refer to Section 23 07 00 for insulation requirements for valves.
G. For installation of valves in steam and steam condensate piping systems refer to Section
2322 13.

H. Refer to Section 23 05 53 for valve tags.

10909-12002 General Duty Valves And Accessories
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Install valves where shown on drawings. Full size of pipe unless otherwise indicated.
Provide neat appearance and easy grouping with all parts easily accessible. Valve stems
shall be installed in the horizontal or upright position.

Contractor shall install all valves in accordance with manufacturer's installation
recommendations.

Unless otherwise noted, valves 4" and larger are supplied with gear operators that are to be
field oriented by the contractor to facilitate ease of operation and maintenance. Owner's
representative may have the contractor alter the valve operator orientations at no extra cost
to owner.

Valve Directory: Submit in duplicate for review, a listing of all numbered valves, size,
location, normal position and function. After acceptance, put copy in each maintenance
manual.

Unions: Install unions in all non-flanged pipe connections to apparatus and adjacent to all
screwed control valves, traps, and appurtenances required access for maintenance.

Provide isolation valves on main branches, connections to equipment, and at control valves.

Provide blow-off valves on strainers.

END OF SECTION

General Duty Valves And Accessories

Issue for Construction 2305 23-4



PSU West Heating Plant July 6, 2012
Boiler Replacement
West Heating Plant

SECTION 23 05 29

HANGERS AND SUPPORTS FOR PIPING AND EQUIPMENT

PART 1 GENERAL
11 SUMMARY

A Section Includes:

Pipe hangers and supports.

Hanger rods.

Flashing.

Sleeves.

Mechanical sleeve seals.

Formed steel channel.

Firestopping relating to HVAC work.

Firestopping accessories.

: Equipment bases and supports.

0. Existing pipe supports shall be re-designed for new pipe and remaining loads.
1. New supports shall be designed and provided when installing new pipes.

RRowoOo~NoO~WONE

B. Related Sections:
1. Section 23 22 13 - Steam and Condensate Heating Piping.

1.2 REFERENCES

A American Society of Mechanical Engineers:
1. ASME B31.1 - Power Piping.
2. ASME B31.9 - Building Services Piping.
B. ASTM International:
1. ASTM E84 - Test Method for Surface Burning Characteristics of Building
Materials.
2. ASTM E814 - Test Method of Fire Tests of Through Penetration Firestops.
3. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers.

C. American Welding Society:
1. AWS D1.1 - Structural Welding Code - Steel.

D. FM Global:
1. FM - Approval Guide, A Guide to Equipment, Materials & Services Approved By
Factory Mutual Research For Property Conservation.

E. Manufacturers Standardization Society of the Valve and Fittings Industry:
1. MSS SP 58 - Pipe Hangers and Supports - Materials, Desigh and Manufacturer.
2. MSS SP 69 - Pipe Hangers and Supports - Selection and Application.
3. MSS SP 89 - Pipe Hangers and Supports - Fabrication and Installation Practices.
10909-12002 Hangers And Supports For Piping And Equipment
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F. Underwriters Laboratories Inc.:
1. UL 1479 - Fire Tests of Through-Penetration Firestops.
2. UL 2079 - Tests for Fire Resistance of Building Joint Systems.
3. UL - Fire Resistance Directory.

1.3 DEFINITIONS
A. Firestopping (Through-Penetration Protection System): Sealing or stuffing material or
assembly placed in spaces between and penetrations through building materials to arrest
movement of fire, smoke, heat, and hot gases through fire rated construction.

14 SYSTEM DESCRIPTION

A Firestopping Materials: ASTM E119, ASTM E814, UL 263or UL 1479 to achieve fire
ratings as noted on Drawings for adjacent construction, but not less than 1 hour fire rating.
1. Ratings may be 3-hours for firestopping in through-penetrations of 4-hour fire rated
assemblies unless otherwise required by applicable codes.

B. Surface Burning: ASTM E84 or UL 723 with maximum flame spread / smoke developed
rating of 25/450.

C. Firestop interruptions to fire rated assemblies, materials, and components.
15 PERFORMANCE REQUIREMENTS

A Firestopping: Provide certificate of compliance from authority having jurisdiction indicating
approval of materials used.

1.6 SUBMITTALS
A. Section 01300 - Submittals: Submittals procedures.

B. Shop Drawings: Indicate system layout with location including critical dimensions, sizes,
and pipe hanger and support locations and detail of trapeze hangers.

C. Product Data:

1. Hangers and Supports: Submit manufacturers catalog data including load capacity.
2. Firestopping: Submit data on product characteristics, performance and limitation
criteria.
3. Sleeves.
4. Anchors and Anchorage.
5 Flashing.
D. Firestopping Schedule: Submit schedule of opening locations and sizes, penetrating items,

and required listed design numbers to seal openings to maintain fire resistance rating of
adjacent assembly.

E. Manufacturer's Installation Instructions:
1. Hangers and Supports: Submit special procedures and assembly of components.

10909-12002 Hangers And Supports For Piping And Equipment
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2. Firestopping: Submit preparation and installation instructions.
F. Manufacturer's Certificate: Certify products meet or exceed specified requirements.
1.7 QUALITY ASSURANCE
A Through Penetration Firestopping of Fire Rated Assemblies: UL 1479 or ASTM E814 with

0.10 inch water gage minimum positive pressure differential to achieve fire F-Ratings and
temperature T-Ratings as indicated on Drawings, but not less than 1-hour.

1. Wall Penetrations: Fire F-Ratings as indicated on Drawings, but not less than 1-
hour.

2. Floor and Roof Penetrations: Fire F-Ratings and temperature T-Ratings as indicated
on Drawings, but not less than 1-hour.
a. Floor Penetrations Within Wall Cavities: T-Rating is not required.

B. Through Penetration Firestopping of Non-Fire Rated Floor and Roof Assemblies: Materials

to resist free passage of flame and products of combustion.

1. Noncombustible Penetrating Items: Noncombustible materials for penetrating items
connecting maximum of three stories.

2. Penetrating Items: Materials approved by authorities having jurisdiction for

penetrating items connecting maximum of two stories.

C. Surface Burning Characteristics: 25/450 flame spread/smoke developed index when tested in
accordance with ASTM E84.

D. Perform Work in accordance with applicable authority for welding hanger and support
attachments to building structure.

E. Perform Work in accordance with local and national codes, standards and regulations.
1.8 QUALIFICATIONS

A Manufacturer: Company specializing in manufacturing Products specified in this section
with minimum three years documented experience.

B. Installer: Company specializing in performing Work of this section with minimum three
years documented experience and/or approved by manufacturer.

1.9 PRE-INSTALLATION MEETINGS

A Section 01040 - Project Coordination: Construction Coordination.

B. Convene minimum one week prior to commencing work of this section.
1.10 DELIVERY, STORAGE, AND HANDLING

A. Section 01630 - Product Requirements: Requirements for transporting, handling, storing, and
protecting products.

10909-12002 Hangers And Supports For Piping And Equipment
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B. Accept materials on site in original factory packaging, labeled with manufacturer's
identification.

C. Protect from weather and construction traffic, dirt, water, chemical, and damage, by storing
in original packaging.

1.11 ENVIRONMENTAL REQUIREMENTS

A Do not apply firestopping materials when temperature of substrate material and ambient air
is below 60 degrees F.

B. Maintain this minimum temperature before, during, and for minimum 3 days after
installation of firestopping materials.

1.12 FIELD MEASUREMENTS
A Verify field measurements prior to fabrication.
113  WARRANTY
A. Section 01780 - Contract Closeout: Warranties and Bonds.

B. Furnish five year manufacturer warranty for pipe hangers and supports.

PART 2 PRODUCTS
2.1 PIPE HANGERS AND SUPPORTS

A Manufacturers:

Anvil

PT&P

Carpenter & Paterson Inc.

Creative Systems Inc.

Flex-Weld, Inc.

Glope Pipe Hanger Products Inc.

Michigan Hanger Co.

Superior Valve Co.

Substitutions: Section 01630 - Product Requirements and Substitutions

CoNoO~wWNE

B. All hangers, rods, clamps, protective shields, components, and hanger accessories shall be
hot-dipped-galvanized unless noted otherwise. Galvanized item shall be hot dipped
galvanized (HDG). Strap type hangers shall not be used on any piping system unless
otherwise noted; use only clevis type.

C. Piping:
1. Conform to ASME B31.9, MSS SP58, MSS, and SP69.
2. Hangers for Pipe Sizes 1/2 to 1-1/2 inch: Malleable iron, adjustable swivel, split
ring.
10909-12002 Hangers And Supports For Piping And Equipment
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3. Hangers for Cold Pipe Sizes 2 inches and Larger: Carbon steel (hot dipped
galvanized), adjustable, clevis.

4. Hangers for Hot Pipe Sizes 2 to 4 inches: Carbon steel (hot dipped galvanized),
adjustable, clevis.

5. Hangers for Hot Pipe Sizes 6 inches and Larger: Adjustable steel yoke, cast iron roll,
double hanger.

6. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods.

7. Multiple or Trapeze Hangers for Hot Pipe Sizes 6 inches and Larger: Steel channels
with welded spacers and hanger rods, cast iron roll.

8. Wall Support for Pipe Sizes 3 inches and Smaller: steel channel with pipe clamp.

9. Wall Support for Pipe Sizes 4 inches and Larger: Welded steel bracket and wrought
steel clamp.

10. Vertical Support: Steel riser clamp.

11. Floor Support for Cold Pipe: Cast iron adjustable pipe saddle, lock nut, nipple, floor
flange, and concrete pier or steel support.

12. Floor Support for Hot Pipe Sizes 4 Inches and Smaller: Cast iron adjustable pipe
saddle, lock nut, nipple, floor flange, and concrete pier or steel support.

13. Floor Support for Hot Pipe Sizes 6 inches and Larger: Adjustable cast iron roll and
stand, steel screws, and concrete pier or steel support.

14. All exposed carbon steel material shall be coated with hot dipped galvanize.

D. Steam and Steam Condensate Piping:

1. Conform to ASME B31.1, ASME B31.9, MSS SP58, and MSS SP69.

2. Hangers for Pipe Sizes 1/2 to 1-1/2 inch: Malleable iron, adjustable swivel, split
ring.

3. Hangers for Pipe Sizes 2 to 4 inches: Carbon steel (hot dipped galvanized),
adjustable, clevis.

4. Hangers for Pipe Sizes 6 inches and Larger: Adjustable steel yoke, cast iron roll,
double hanger.

5. Multiple or Trapeze Hangers for Pipe Sizes 4 inches and Smaller: Steel channels
with welded spacers and hanger rods.

6. Multiple or Trapeze Hangers for Pipe Sizes 6 inches and Larger: Steel channels with
welded spacers and hanger rods; cast-iron roll and stand.

7. Wall Support for Pipe Sizes 3 inches and Smaller: Steel channel with pipe clamp.

8. Wall Support for Pipe Sizes 4 to 5 inches: Welded steel bracket and wrought steel
clamp.

9. Wall Support for Pipe Sizes 6 inches and Larger: Welded steel bracket and wrought
steel clamp; adjustable steel yoke and cast iron roll.

10. Vertical Support: Steel riser clamp.

11. Floor Support for Pipe Sizes 4 inches and Smaller: Cast iron adjustable pipe saddle,
lock nut, nipple, floor flange, and concrete pier or steel support.

12. Floor Support for Pipe Sizes 6 inches and Larger: Adjustable cast iron roll and stand
steel screws, and concrete pier or steel support.

13. Guide for Pipe Sizes 1 to 24”: Spider type, carbon steel, adjustable.

14. Anchor for Pipe Sizes to 12”: Carbon steel, with bottom base welded to pipe and
support steel to prevent pipe movement

15. All exposed carbon steel material shall be coated with hot dipped galvanized (HGD).

10909-12002
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2.2 ACCESSORIES

A. Hanger Rods: All galvanized steel or stainless steel threaded both ends, threaded on one end,
or continuous threaded.

B. Anchors and Bolts: Bolts and studs shall conform with A260 or A493, as applicable. Nuts
shall conform to ASTM F524 and washers shall conform to ASTM A240, A260, or 493 as
applicable. Bolts and studs, nuts and washers shall be AISI Type 304 stainless steel.

C. Fasteners and Accessories: Provide anchors and fasteners, washers, straps, and accessories
required for a complete and finished installation. Fasteners shall be AISI Type 304 stainless
steel.

2.3 FLASHING

A Metal Flashing: 26 gage thick galvanized steel.

B. Metal Counterflashing: 22 gage thick galvanized steel.

C. Lead Flashing:

1. Waterproofing: 5 Ib./sq. ft sheet lead.

2. Soundproofing: 1 Ib./sq. ft sheet lead.

D. Flexible Flashing: 47 mil thick sheet butyl; compatible with roofing.

E. Caps: Steel, 22 gage minimum; 16 gage at fire resistant elements.

2.4 SLEEVES

A. Sleeves for Pipes Through Non-fire Rated Floors: 18 gage thick galvanized steel.

B. Sleeves for Pipes Through Non-fire Rated Beams, Walls, Footings, and Potentially Wet
Floors: Steel pipe or 18 gage thick galvanized steel.

C. Sealant: Acrylic; See Section 07 90 00.

D. Escutcheons:

1. Public Areas: Solid plate stainless steel with satin finish.

2. Non-Public Areas: Split ring chrome plated with set screws.

3. Size: Minimum one inch annulus shall be provided except at building seismic
joints. Building seismic joint pipe sleeves shall be minimum of 5 inches greater than
the normal diameter of the pipe, or as indicated.

2.5 MECHANICAL SLEEVE SEALS

A Manufacturers:

1. Thunderline Link-Seal, Inc.

2. NMP Corporation

3. Substitutions: Section 01630 - Product Requirements and Substitutions

10909-12002 Hangers And Supports For Piping And Equipment
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B. Product Description: Modular mechanical type, consisting of interlocking synthetic rubber
links shaped to continuously fill annular space between object and sleeve, connected with
bolts and pressure plates causing rubber sealing elements to expand when tightened,
providing watertight seal and electrical insulation.

2.6 FORMED STEEL CHANNEL

A. Manufacturers:

Allied Tube & Conduit Corp.

B-Line Systems

Midland Ross Corporation, Electrical Products Division

Unistrut Corp.

Substitutions: Section 01630 - Product Requirements and Substitutions

arwbdE

B. Product Description: HDG channels shall be 12 gage for steel thickness. With holes 1-1/2
inches on center. Surface finish shall be hot dip galvanized (HDG) after fabrication of
channels. Provide galvanized touch-up paint to cut or exposed ends. Provide shop drawings
and design data.

2.7 FIRESTOPPING

A Manufacturers:

Dow Corning Corp.

Fire Trak Corp.

Hilti Corp.

International Protective Coating Corp.

3M fire Protection Products

Specified Technology, Inc.

Substitutions: Section 01630 - Product Requirements and Substitutions

Nook~wpnE

B. Product Description: Different types of products by multiple manufacturers are acceptable as
required to meet specified system description and performance requirements; provide only
one type for each similar application.

1. Silicone Firestopping Elastomeric Firestopping: Single or Multiple component
silicone elastomeric compound and compatible silicone sealant.
2. Formulated Firestopping Compound of Incombustible Fibers: Formulated compound

mixed with incombustible non-asbestos fibers.
2.8 FIRESTOPPING ACCESSORIES

A. Primer: Type recommended by firestopping manufacturer for specific substrate surfaces and
suitable for required fire ratings.

B. Dam Material: Permanent:

Mineral fiberboard.
Mineral fiber matting.
Sheet metal.

Plywood or particle board.
Alumina silicate fire board.

agrwdE
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C. Installation Accessories: Provide clips, collars, fasteners, temporary stops or dams, and other
devices required to position and retain materials in place.

D. General:
1. Furnish UL listed products or products tested by independent testing laboratory.
2. Select products with rating not less than rating of wall or floor being penetrated.
E. Non-Rated Surfaces:
1. Stamped steel, chrome plated, hinged, split ring escutcheons or floor plates or
ceiling plates for covering openings in occupied areas where piping is exposed.
2. For exterior wall openings below grade, furnish mechanical sealing device to
continuously fill annular space between piping and cored opening or water-stop type
wall sleeve.

2.9 SEISMIC REQUIREMENTS
A. Seismic restraints, anchorage and reinforcements shall be provided for all piping.
Equipment and piping shall be anchored to withstand forces generated by earthquake
movements. As a minimum, pipe seismic restraints, supports and anchors shall be designed
to withstand a force of 100 percent of the weight of the pipe, full of water, plus weight of

valves and fittings attached and 250 pounds with the force acting at the pipe center of gravity
in any direction.

B. All piping shall be seismic braced, as a minimum as follows:
1. At all changes in direction provide transverse and longitudinal braces.
2. Provide transverse braces maximum of 40 feet on center.
3. Provide longitudinal braces maximum of 80 feet on center.

C. Braces shall consist of components specifically designed for intended service, galvanized
(except pipe hanger in contact with copper pipes) and complete with galvanized pipe chord
member.

D. See Structural drawings for additional seismic requirements.

PART 3 EXECUTION
3.1 EXAMINATION

A. Verify openings are ready to receive sleeves.

B. Verify openings are ready to receive firestopping.
3.2 PREPARATION

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter affecting
bond of firestopping material.

B. Remove incompatible materials affecting bond.

10909-12002 Hangers And Supports For Piping And Equipment
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C.

D.

E.

Install backing damming materials to arrest liquid material leakage.
Obtain permission from Architect/Engineer before using powder-actuated anchors.

Do not drill or cut structural members.

3.3 INSTALLATION - INSERTS

A

Where inserts are omitted, drill through concrete slab from below and provide through-bolt
with recessed square steel plate and nut above flush with top of or recessed into and grouted
flush with slab.

3.4 INSTALLATION - PIPE HANGERS AND SUPPORTS

A

O 0 W

m

10909-12002

Design and install in accordance with ASME B31.1, ASME B31.5, ASME 31.9, MSS SP 58,
or MSS SP 69.

Support horizontal piping as scheduled.

Install hangers with minimum 1/2 inch space between finished covering and adjacent work.
Place hangers within 12 inches of each horizontal elbow.

Use hangers with 1-1/2 inch minimum vertical adjustment.

Support vertical piping at every floor. Use approved steel brackets to prevent swaying,
sagging, vibration, and resonance; however, allow for thermal expansion between supports

or anchors.

Where piping is installed in parallel and at same elevation, provide multiple pipe or trapeze
hangers.

Support riser piping independently of connected horizontal piping.

Design hangers for pipe movement without disengagement of supported pipe.

Prime coat exposed steel hangers and supports, except galvanized. Refer to Section 09 90 00.
Hangers and supports located in crawl spaces, pipe shafts, and suspended ceiling spaces are

not considered exposed.

Provide clearance in hangers and from structure and other equipment for installation of
insulation. Refer to Section 23 07 00.

Pipe guides and anchors shall be provided at horizontal and vertical locations where
necessary to keep pipes in acceptable alignment, to direct the expansion movement, and to
prevent buckling and swaying due to gravity, seismic, wind and thermal loads.

Do not support piping by wire, rope, strap, chain, wood, or similar makeshift devices.

Hangers And Supports For Piping And Equipment
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N.

Hose faucets, compressed air outlets, and similar fixtures at ends of pipe branches shall be
supported within 3 inches.

When piping to equipment is mounted on vibration isolators, provide spring cushion or other
approved type of isolation hanger on the nearest pipe support and on each side of the
equipment.

Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and
other accessories. All piping supports shall be in compliance with seismic requirements
stated in Section 2.9.

Provide field fabricated, heavy-duty steel trapezes fabricated from steel shapes selected for
loads required and welded in accordance with applicable requirements of Section 05 05 22 —
Metal Welding.

Support fire protection systems piping independently from other piping systems.

The necessary hangers and supports, including beam and purlin clamps, rods, pipe rolls,
angles, channels and plates, and any changes from indicated design, shall be approved by the
Engineer before installation.

Use of building structural steel for supporting hangers will not be permitted unless indicated
or approved by the Structural Engineer.

Support for Insulated Piping:

1. For insulated hot and cold water lines, unless otherwise indicated, use insulation
inserts as required for supporting piping from exterior of insulation.

2. Pipe less than 2 inches may be supported from insulation with galvanized steel half
round protective shields.

3. For vertical piping 4 inches and larger, provide angle or plate type insulation

supports welded to pipe at approximately 12 foot intervals. Fabricate these supports
of same material as pipe that they are attached to, and of widths less than thickness
of insulation covering.

4. Install hangers around outside of low temperature insulation. Insert section of one
inch long by 180 degree cellular glass, minimum eight pounds per cubic foot
density, with vapor barrier jacket plus 18 gage by 10 inch by 180 degree galvanized
steel shield. Special hangers equipped with equivalent insulating material and vapor
barrier may be used.

3.5 INSTALLATION - EQUIPMENT BASES AND SUPPORTS

A

10909-12002

Provide housekeeping pads of concrete, minimum 3-1/2 inches thick and extending a
minimum of6 inches beyond supported equipment. Refer to Section 03 30 00. See Structural
Drawings.

Using templates furnished with equipment, install anchor bolts, and accessories for mounting
and anchoring equipment.

Construct supports of steel members. Brace and fasten with flanges bolted to structure.

Hangers And Supports For Piping And Equipment
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D.

Provide rigid anchors for pipes after vibration isolation components are installed.

3.6 INSTALLATION - FLASHING

A

Provide flexible flashing and metal counterflashing where piping and ductwork penetrate
weather or waterproofed walls, floors, and roofs.

Provide acoustical lead flashing around ducts and pipes penetrating equipment rooms for
sound control.

3.7 INSTALLATION — SLEEVES

A

G.

General Requirement:

1. Provide a pipe sleeve where each pipe passes through an exterior or interior wall,
floor, ceiling, or roof, and at other locations indicated.

2. Set pipe sleeves parallel to the pipes that pass through them.

3. Do not install sleeves in structural members except where indicated or approved.

4, Secure sleeves to concrete forms to prevent displacement during placement of
concrete.

Exterior watertight entries: Seal with mechanical sleeve seals.
Set sleeves in position in forms. Provide reinforcing around sleeves.

Size sleeves large enough to allow for movement due to expansion and contraction. Provide
for continuous insulation wrapping.

Extend sleeves through floors 1 inch above finished floor level. Caulk sleeves.
Where piping or ductwork penetrates floor, ceiling, or wall, close off space between pipe or
duct and adjacent work with firestopping insulation and caulk airtight. Provide close fitting

metal collar or escutcheon covers at both sides of penetration.

Install chrome plated steel, stainless steel escutcheons at finished surfaces.

3.8 INSTALLATION - FIRESTOPPING

A

10909-12002

Install material at fire rated construction perimeters and openings containing penetrating
sleeves, piping, ductwork, and other items, requiring firestopping.

Apply primer where recommended by manufacturer for type of firestopping material and
substrate involved, and as required for compliance with required fire ratings.

Apply firestopping material in sufficient thickness to achieve required fire and smoke rating,
to uniform density and texture.

Fire Rated Surface:
1. Seal opening at floor, wall, partition, ceiling, and roof as follows:

Hangers And Supports For Piping And Equipment
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3.9

3.10

3.11

A

a. Install sleeve through opening and extending beyond minimum of 1 inch on
both sides of building element.

b. Size sleeve allowing minimum of 1 inch void between sleeve and building
element.

C. Pack void with backing material.

d. Seal ends of sleeve with UL listed fire resistive silicone compound to meet

fire rating of structure penetrated.
Where cable tray, bus, cable bus, conduit, wireway, trough, and penetrates fire rated
surface, install firestopping product in accordance with manufacturer's instructions.

E. Non-Rated Surfaces:

1.

Seal opening through non-fire rated wall, partition, floor, ceiling, and roof opening

as follows:

a. Install sleeve through opening and extending beyond minimum of 1 inch on
both sides of building element.

b. Size sleeve allowing minimum of 1 inch void between sleeve and building
element.

C. Install type of firestopping material recommended by manufacturer.

Install escutcheons, floor plates, or ceiling plates where conduit, penetrates non-fire

rated surfaces in occupied spaces. Occupied spaces include rooms with finished

ceilings and where penetration occurs below finished ceiling.

Exterior wall openings below grade: Assemble rubber links of mechanical sealing

device to size of piping and tighten in place, in accordance with manufacturer's

instructions.

Interior partitions: Seal pipe penetrations. Apply sealant to both sides of penetration

to completely fill annular space between sleeve and conduit.

FIELD QUALITY CONTROL

A. Section 01780 — Project Closeout: Field inspecting, testing, adjusting, and balancing.

B. Inspect installed firestopping for compliance with specifications and submitted schedule.
CLEANING

A. Section 01780 - Project Closeout: Final cleaning.

B. Clean adjacent surfaces of firestopping materials.

PROTECTION OF FINISHED WORK

10909-12002
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3.12 SCHEDULES
A. Copper and Steel Pipe Hanger Spacing:
COPPER TUBING STEEL PIPE COPPER TUBING STEEL PIPE
PIPE SIZE MAXIMUM MAXIMUM HANGER ROD HANGER ROD
Inches HANGER SPACING HANGER DIAMETER DIAMETER
Feet SPACING Inches Inches
Feet
1/2 5 7 3/8 3/8
3/4 5 7 3/8 3/8
1 6 7 3/8 3/8
1-1/4 7 7 3/8 3/8
1-1/2 8 9 3/8 3/8
2 8 10 3/8 3/8
2-1/2 9 11 1/2 1/2
3 10 12 1/2 1/2
4 12 14 1/2 5/8
5 13 16 1/2 5/8
6 14 17 5/8 3/4
8 16 19 3/4 3/4
10 18 22 3/4 718
12 19 23 3/4 7/8
14 22 25 7/8 1
16 23 27 718 1
18 25 28 1 1
20 27 30 1 1-1/4
24 28 32 1-1/4 1-1/4

For grooved end piping systems refer to manufacturer’s recommendations.

10909-12002
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SECTION 23 05 53

MECHANICAL IDENTIFICATION FOR PIPING AND EQUIPMENT

PART 1 GENERAL
11 SUMMARY

A. Section Includes:
Nameplates.
Tags.

Stencils.

Pipe markers.
Ceiling tacks.
Labels.

Lockout devices.
Emergency signs.

NN E

1.2 REFERENCES

A. American Society of Mechanical Engineers:
1. ASME A13.1 - Scheme for the Identification of Piping Systems.
2. NFPA 704 — Standard System for the Identification of the Hazardous Materials for

Emergency Response, 2007 Edition.
1.3 SUBMITTALS

A. Section 01300 - Submittals.

B. Product Data: Submit manufacturers catalog literature for each product required.

C. Shop Drawings: Submit list of wording, symbols, letter size, and color coding for
mechanical identification and valve chart and schedule, including valve tag number,
location, function, and valve manufacturer's name and model number. Valve tags shall be
coordinated with PSU tag standards.

D. Samples: Submit two tags, labels, pipe markers, for size used on project.

E. Manufacturer's Installation Instructions: Indicate installation instructions, special procedures,
and installation.

F. Manufacturer's Certificate: Certify products meet or exceed specified requirements.
1.4 CLOSEOUT SUBMITTALS

A. Section 01780 — Contract Closeout.

10909-12002 Mechanical Identification For Piping And Equipment
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B. Project Record Documents: Record actual locations of tagged valves; include valve tag
numbers.

15 QUALITY ASSURANCE

A. Conform to ASME A13.1 for color scheme for identification of piping systems and
accessories.

B. Maintain one copy of each document on site.
1.6 QUALIFICATIONS

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

B. Installer: Company specializing in performing Work of this section with minimum three
years documented experience.

1.7 PRE-INSTALLATION MEETINGS

A. Section 01040 - Project Coordination.

B. Convene minimum one week prior to commencing work of this section.
1.8 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.
1.9 EXTRA MATERIALS

A. Section 01780 — Contract Closeout.

B. Furnish one container of spray-on adhesive.

PART 2 PRODUCTS
2.1 NAMEPLATES

A. Manufacturers:
1. Craftmark Identification Systems
2 Safety Sign Co.
3. Seton Identification Products
4. Brady
5 Substitutions: Section 01630 - Product Requirements and Substitutions.

B. Engraved stainless steel.

10909-12002 Mechanical Identification For Piping And Equipment
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2.2 TAGS
A Plastic Tags:
1. Manufacturers:
a. Brady
b. Seton
C. Marking Systems
d. Substitutions: Refer to Section 01630 - Product Requirements and
Substitutions
2. Laminated three-layer plastic with engraved white letters on contrasting background
color. Tag size minimum 1-1/2 inches diameter.
B. Metal Tags:
1. Manufacturers:
a. Brady
b. Seton
C. Substitutions: Refer to Section 01630 - Product Requirements and
Substitutions
2. Stainless Steel with stamped letters; tag size minimum 1-1/2 inches round with
finished edges.
C. Information Tags:
1. Manufacturers:
a. Brady
b. Seton
C. Marking Systems
d. Substitutions: Refer to Section 01630 - Product Requirements and
Substitutions
2. Clear plastic with printed "Danger," "Caution," or "Warning" and message; size 3-
1/4 x 5-5/8 inches with grommet and self-locking nylon ties.
D. Tag Chart: Typewritten letter size list of applied tags and location plastic laminated.

2.3 PIPE MARKERS

A. Color and Lettering: Conform to ASME A13.1.

B. Pipe Markers:

1.

10909-12002
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Manufacturers:

a. Brady

b. Seton

C. Marking Systems

d. Substitutions: Refer to Section 01630 - Product Requirements and

Substitutions
Flexible, vinyl film tape with pressure sensitive extra strength adhesive backing and
printed markings.

Mechanical Identification For Piping And Equipment
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C.

Underground Pipe Markers:

1. Manufacturers:
a. Brady
b. Seton
C. Marking Systems
d. Substitutions: Refer to Section 01630 - Product Requirements and

Substitutions
2. Bright colored continuously printed plastic ribbon tape, minimum 6 inches wide by
4 mil thick, manufactured for direct burial service.

24 EMERGENCY SIGNS

A

Provide emergency signs for refrigeration equipment containing more than 2201bs of Type A
refrigerant, per NFPA 704.

PART 3 EXECUTION

3.1 PREPARATION

A

B.

C.

Degrease and clean surfaces to receive adhesive for identification materials.
Prepare surfaces in accordance with Section 09 90 00 for stencil painting.

Obtain approval of tag nomenclature and standard prior to fabrication.

3.2 INSTALLATION

A

B.

10909-12002

Apply stencil painting in accordance with Section 09 90 00.
Install identifying devices after completion of coverings and painting.
Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive.

Install labels with sufficient adhesive for permanent adhesion and seal with clear lacquer.
For unfinished canvas covering, apply paint primer before applying labels.

Install tags using corrosion resistant chain. Number tags consecutively by location.

Install underground plastic pipe markers 6 to 8 inches below finished grade, directly above
buried pipe.

Identify air handling units, pumps, heat transfer equipment, tanks, and water treatment
devices with nameplates. Identify in-line pumps and other small devices with tags.

Identify control panels and major control components outside panels with plastic
nameplates.

Identify valves in main and branch piping with tags.

Mechanical Identification For Piping And Equipment
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J. Identify air terminal units and radiator valves with numbered tags.
K. Tag automatic controls, instruments, and relays. Key to control schematic.
L. Identify piping, concealed or exposed, with tape pipe markers, stenciled painting. Use tags

on piping 3/4 inch diameter and smaller. Identify service, flow direction, and pressure.
Install in clear view and align with axis of piping. Locate identification not to exceed 20 feet
on straight runs including risers and drops, adjacent to each valve and tee, at each side of
penetration of structure or enclosure, and at each obstruction.

M. Identify ductwork with plastic nameplates, or stenciled painting. Identify with air handling

unit identification number and area served. Locate identification at air handling unit, at each
side of penetration of structure or enclosure, and at each obstruction.

END OF SECTION
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SECTION 23 05 93

TESTING, ADJUSTING, AND BALANCING

PART 1 GENERAL

11 SUMMARY

A Section Includes:
1. Testing, adjusting, and balancing of air systems.
2. Testing, adjusting, and balancing of hydronic and steam systems.
3. Measurement of final operating condition of HVAC systems.
4, Sound measurement of equipment operating conditions.
5. Vibration measurement of equipment operating conditions.
B. Related Sections:
1. Section 23 22 23 — Steam Condensate Pumps
2. Section 23 52 39 — Fire-Tube Boilers
3. Section 23 53 17 — Spray Type Deaerator

1.2 REFERENCES

A Associated Air Balance Council:
1. AABC MN-1 - National Standards for Testing and Balancing Heating, Ventilating,
and Air Conditioning Systems.
B. American Society of Heating, Refrigerating and Air-Conditioning Engineers:
1. ASHRAE 111 - Practices for Measurement, Testing, Adjusting and Balancing of
Building Heating, Ventilation, Air-Conditioning and Refrigeration Systems.
C. Natural Environmental Balancing Bureau:
1. NEBB - Procedural Standards for Testing, Adjusting, and Balancing of

Environmental Systems.
1.3 SUBMITTALS
A. Section 01300 - Submittal Procedures.
B. Prior to commencing Work, submit proof of latest calibration date of each instrument.

C. Test Reports: Indicate data on AABC MN-1 National Standards for Total System Balance
forms or NEBB Report forms.

D. Field Reports: Indicate deficiencies preventing proper testing, adjusting, and balancing of
systems and equipment to achieve specified performance.

10909-12002 Testing, Adjusting, And Balancing For HVAC
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E. Prior to commencing Work, submit report forms or outlines indicating adjusting, balancing,
and equipment data required. Include detailed procedures, agenda, sample report forms and
copy of AABC National Project Performance Guaranty or Copy of NEBB Certificate of
Conformance Certification.

F. Submit draft copies of report for review prior to final acceptance of Project.

G. Furnish reports in letter size, 3-ring binder manuals, complete with table of contents page
and indexing tabs, with cover identification at front and side. Include set of reduced
drawings with air outlets and equipment identified to correspond with data sheets, and
indicating thermostat locations.

14 CLOSEOUT SUBMITTALS
A. Section 01780 — Contract Closeout.
B. Project Record Documents: Record actual locations of balancing valves and rough setting.
C. Operation and Maintenance Data: Furnish final copy of testing, adjusting, and balancing
report inclusion in operating and maintenance manuals.
15 QUALITY ASSURANCE
A Perform Work in accordance with AABC MN-1 National Standards for Field Measurement
and Instrumentation, Total System Balance or NEBB Procedural Standards for Testing,
Balancing and Adjusting of Environmental Systems.
B. Maintain one copy of each document on site.
C. Prior to commencing Work, calibrate each instrument to be used.
1.6 QUALIFICATIONS
A. Agency: Company specializing in testing, adjusting, and balancing of systems specified in
this section with minimum five years documented experience certified by AABC or
Certified by NEBB.
B. Perform Work under supervision of AABC Certified Test and Balance Engineer or NEBB
Certified Testing, Balancing and Adjusting Supervisor.
1.7 PRE-INSTALLATION MEETINGS
A Section 01040 — Project Coordination.
B. Convene minimum one week prior to commencing work of this section.
10909-12002 Testing, Adjusting, And Balancing For HVAC
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1.8 SEQUENCING

A Sequence balancing between completion of systems tested and Date of Substantial
Completion.

1.9 SCHEDULING

A Section 01040 — Project Coordination.

PART 2 PRODUCTS

Not Used.

PART 3 EXECUTION
3.1 EXAMINATION

A. Section 01040 - Project Coordination.

B. Verify systems are complete and operable before commencing work. Verify the following:
1. Systems are started and operating in safe and normal condition.
2. Temperature control systems are installed complete and operable.
3. Proper thermal overload protection is in place for electrical equipment.
4, Final filters are clean and in place. If required, install temporary media in addition to
final filters.
5 Duct systems are clean of debris.
6 Fans are rotating correctly.
7. Fire and volume dampers are in place and open.
8. Air coil fins are cleaned and combed.
9. Access doors are closed and duct end caps are in place.
10. Air outlets are installed and connected.
11. Duct system leakage is minimized.
12. Hydronic systems are flushed, filled, and vented.
13. Pumps are rotating correctly.

14. Proper strainer baskets are clean and in place or in normal position.
15. Service and balancing valves are open.

3.2 PREPARATION

A. Furnish instruments required for testing, adjusting, and balancing operations.

B. Make instruments available to Architect/Engineer to facilitate spot checks during testing.
3.3 INSTALLATION TOLERANCES

A Air Handling Systems: Adjust to within plus or minus 10 percent of design.

10909-12002 Testing, Adjusting, And Balancing For HVAC
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B.

C.

Air Outlets and Inlets: Adjust total to within plus 10 percent and minus 5 percent of design
to space. Adjust outlets and inlets in space to within plus or minus 10 percent of design.

Hydronic Systems: Adjust to within plus or minus 5 percent of design.

3.4 ADJUSTING

A

B.

H.

Section 01780 — Contract Closeout.
Verify recorded data represents actual measured or observed conditions.

Permanently mark settings of valves, dampers, and other adjustment devices allowing
settings to be restored. Set and lock memory stops.

After adjustment, take measurements to verify balance has not been disrupted. If disrupted,
verify correcting adjustments have been made.

Report defects and deficiencies noted during performance of services, preventing system
balance.

Leave systems in proper working order, replacing belt guards, closing access doors, closing
doors to electrical switch boxes, and restoring thermostats to specified settings.

At final inspection, recheck random selections of data recorded in report. Recheck points or
areas as selected and witnessed by Owner.

Check and adjust systems approximately six months after final acceptance and submit report.

3.5 AIR SYSTEM PROCEDURE

A

10909-12002

Adjust air handling and distribution systems to obtain required or design supply, return, and
exhaust air quantities.

Make air quantity measurements in main ducts by Pitot tube traverse of entire cross sectional
area of duct.

Measure air quantities at air inlets and outlets.

Adjust distribution system to obtain uniform space temperatures free from objectionable
drafts.

Use volume control devices to regulate air quantities only to extent adjustments do not create
objectionable air motion or sound levels. Effect volume control by using volume dampers
located in ducts.

Vary total system air quantities by adjustment of fan speeds. Provide sheave drive changes to
vary fan speed. Vary branch air quantities by damper regulation.

Testing, Adjusting, And Balancing For HVAC
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G.

Provide system schematic with required and actual air quantities recorded at each outlet or
inlet.

Measure static air pressure conditions on air supply units, including filter and coil pressure
drops, and total pressure across fan. Make allowances for 50 percent loading of filters.

Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for design
conditions.

Measure temperature conditions across outside air, return air, and exhaust dampers to check
leakage.

At modulating damper locations, take measurements and balance at extreme conditions.
Balance variable volume systems at maximum airflow rate, full cooling, and at minimum
airflow rate.

Measure building static pressure and adjust supply, return, and exhaust air systems to obtain
required relationship between each to maintain approximately 0.05 inches positive static
pressure.

For variable air volume system powered units set volume controller to airflow setting
indicated. Confirm connections properly made and confirm proper operation for automatic
variable-air-volume temperature control.

3.6 WATER SYSTEM PROCEDURE

A.

B.

10909-12002

Adjust water systems, after air balancing, to obtain design quantities.

Use calibrated fittings and pressure gauges to determine flow rates for system balance.
Where flow-metering devices are not installed, base flow balance on temperature difference
across various heat transfer elements in system.

Adjust systems to obtain specified pressure drops and flows through heat transfer elements
prior to thermal testing. Perform balancing by measurement of temperature differential in
conjunction with air balancing.

Effect system balance with automatic control valves fully open or in normal position to heat
transfer elements.

Effect adjustment of water distribution systems by means of balancing cocks, valves, and
fittings. Do not use service or shut-off valves for balancing unless indexed for balance point.

Where available pump capacity is less than total flow requirements or individual system
parts, simulate full flow in one part by temporary restriction of flow to other parts.

Testing, Adjusting, And Balancing For HVAC
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3.7 SCHEDULES

A Base Bid Equipment Requiring Testing, Adjusting, and Balancing:

1. Steam Condensate Pumps
2. Air Handling Units
3. Fans
4. Air Filters
B. Report Forms
1. Title Page:
a. Name of Testing, Adjusting, and Balancing Agency
b. Address of Testing, Adjusting, and Balancing Agency
C. Telephone and facsimile numbers of Testing, Adjusting, and Balancing
Agency

d Project name
e Project location
f. Project Architect
g. Project Engineer
h Project Contractor
i Project altitude
J. Report date
Summary Comments:
a Design versus final performance
b. Notable characteristics of system
C. Description of systems operation sequence
d Summary of outdoor and exhaust flows to indicate building pressurization
e Nomenclature used throughout report
. Test conditions
Instrument List:
a Instrument
b Manufacturer
C. Model number
d. Serial number
e. Range
f. Calibration date
Electric Motors:
a Manufacturer
b Model/Frame
c HP/BHP and kW
d Phase, voltage, amperage; nameplate, actual, no load
e RPM
f. Service factor
g. Starter size, rating, heater elements
h. Sheave Make/Size/Bore
V-Belt Drive:
a Identification/location
b Required driven RPM
c Driven sheave, diameter and RPM

10909-12002 Testing, Adjusting, And Balancing For HVAC
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Belt, size and quantity
Motor sheave diameter and RPM
Center to center distance, maximum, minimum, and actual

Identification/number

Manufacturer

Size/model

Impeller

Service

Design flow rate, pressure drop, BHP and kW
Actual flow rate, pressure drop, BHP and kW
Discharge pressure

Suction pressure

Total operating head pressure

Shut off, discharge and suction pressures
Shut off, total head pressure

Identification/number

Manufacturer

Capacity

Model number

Serial number

Evaporator entering water temperature, design and actual
Evaporator leaving water temperature, design and actual
Evaporator pressure drop, design and actual

Evaporator water flow rate, design and actual
Condenser entering water temperature, design and actual
Condenser pressure drop, design and actual

Condenser water flow rate, design and actual

Cooling Tower:

PoOTE I-XATTSQ OO0 T

Tower identification/number

Manufacturer

Model number

Serial number

Rated capacity

Entering air WB temperature, specified and actual
Leaving air WB temperature, specified and actual
Ambient air DB temperature

Condenser water entering temperature

Condenser water leaving temperature

Condenser water flow rate

Fan RPM

eat Exchanger:

Identification/number
Location

Service

Manufacturer

Model number

July 6, 2012
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10.

11.

12.

10909-12002
Issue for Construction

0

AT T SQ@ P o0 TP IOSI T AT T SQ@AP20T® Q053 AT TA

Serial number

Steam pressure, design and actual

Primary water entering temperature, design and actual
Primary water leaving temperature, design and actual
Primary water flow, design and actual

Primary water pressure drop, design and actual
Secondary water leaving temperature, design and actual
Secondary water leaving temperature, design and actual
Secondary water flow, design and actual

Secondary water pressure drop, design and actual

ollng Coil Data:

Identification/number

Location

Service

Manufacturer

Air flow, design and actual

Entering air DB temperature, design and actual
Entering air WB temperature, design and actual
Leaving air DB temperature, design and actual
Leaving air WB temperature, design and actual
Water flow, design and actual

Water pressure drop, design and actual
Entering water temperature, design and actual
Leaving water temperature, design and actual
Saturated suction temperature, design and actual
Air pressure drop, design and actual

eatlng Coil Data:

Identification/number

Location

Service

Manufacturer

Air flow, design and actual

Water flow, design and actual

Water pressure drop, design and actual
Entering water temperature, design and actual
Leaving water temperature, design and actual
Entering air temperature, design and actual
Leaving air temperature, design and actual
Air pressure drop, design and actual

Alr Moving Equipment:

S@ o a0 o

Location

Manufacturer

Model number

Serial number
Arrangement/Class/Discharge

Air flow, specified and actual

Return air flow, specified and actual
Outside air flow, specified and actual

July 6, 2012
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13.

14.

15.

16.
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Total static pressure (total external), specified and actual
Inlet pressure

Discharge pressure

Sheave Make/Size/Bore

Number of Belts/Make/Size

Fan RPM

eturn Air/Outside Air Data:

Identification/location

Design air flow

Actual air flow

Design return air flow

Actual return air flow

Design outside air flow
Actual outside air flow
Return air temperature
Outside air temperature
Required mixed air temperature
Actual mixed air temperature
Design outside/return air ratio
Actual outside/return air ratio

haust Fan Data:

Location

Manufacturer

Model number

Serial number

Air flow, specified and actual
Total static pressure (total external), specified and actual
Inlet pressure

Discharge pressure

Sheave Make/Size/Bore
Number of Belts/Make/Size
Fan RPM

uct Traverse:

System zone/branch
Duct size

Area

Design velocity
Design air flow
Test velocity

Test air flow

Duct static pressure
Air temperature

Air correction factor

erminal Unit Data:

Manufacturer

Type, constant, variable, single, dual duct
Identification/number

Location

July 6, 2012
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Model number

Size

Minimum static pressure
Minimum design air flow
Maximum design air flow
Maximum actual air flow
Inlet static pressure

ir Distribution Test Sheet:

Air terminal number
Room number/location
Terminal type

Terminal size

Area factor

Design velocity

Design air flow

Test (final) velocity

Test (final) air flow
Percent of design air flow

ound Level Report:

Location

July 6, 2012

Octave bands - equipment off
Octave bands - equipment on

RC level - equipment on

ibration Test;

Location of points:

1) Fan bearing, drive end
2) Fan bearing, opposite end
3) Motor bearing, center (when applicable)

4) Motor bearing, drive end
5) Motor bearing, opposite end
6) Casing (bottom or top)

7 Casing (side)

8) Duct after flexible connection (discharge)
9) Duct after flexible connection (suction)
Test readings:

1) Horizontal, velocity and displacement

2) Vertical, velocity and displacement

3) Axial, velocity and displacement

Normally acceptable readings, velocity and acceleration
Unusual conditions at time of test
Vibration source (when non-complying)

END OF SECTION

Testing, Adjusting, And Balancing For HVAC
230593-10



PSU West Heating Plant July 6, 2012
Boiler Replacement
West Heating Plant

SECTION 23 07 00

MECHANICAL INSULATION

PART 1 GENERAL

11 SUMMARY

A. Section Includes:
1. Piping insulation, jackets and accessories.
2. HVAC ductwork insulation, jackets and accessories.

1.2 REFERENCES

A. ASTM International:

1. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet
and Plate.

2. ASTM C450 - Standard Practice for Prefabrication and Field Fabrication of Thermal
Insulating Fitting Covers for NPS Piping, Vessel Lagging, and Dished Head
Segments.

3. ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation.

4, ASTM C553 - Standard Specification for Mineral Fiber Blanket Thermal Insulation
for Commercial and Industrial Applications.

5. ASTM C585 - Standard Practice for Inner and Outer Diameters of Rigid Thermal
Insulation for Nominal Sizes of Pipe and Tubing (NPS System).

6. ASTM C591 - Standard Specification for Unfaced Preformed Rigid Cellular
Polyisocyanurate Thermal Insulation.

7. ASTM C921 - Standard Practice for Determining the Properties of Jacketing
Materials for Thermal Insulation.

8. ASTM C1071 - Standard Specification for Thermal and Acoustical Insulation (Glass
Fiber, Duct Lining Material).

9. ASTM C1136 - Standard Specification for Flexible, Low Permeance Vapor

Retarders for Thermal Insulation.

10. ASTM C1290 - Standard Specification for Flexible Fibrous Glass Blanket Insulation
Used to Externally Insulate HVAC Ducts.

11. ASTM D1784 - Standard Specification for Rigid Poly (Vinyl Chloride) (PVC)
Compounds and Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds.

12. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building
Materials.

13. ASTM E96 - Standard Test Methods for Water VVapor Transmission of Materials.

14. ASTM E162 - Standard Test Method for Surface Flammability of Materials Using a
Radiant Heat Energy Source.

B. Sheet Metal and Air Conditioning Contractors’:
1. SMACNA - HVAC Duct Construction Standard - Metal and Flexible.

10909-12002 Mechanical Insulation
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C.

D.

National Fire Protection Association:
1. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of
Building Materials.

Underwriters Laboratories Inc.:
1. UL 723 - Tests for Surface Burning Characteristics of Building Materials.

13 SUBMITTALS

E.

Section 01300 - Submittals: Submittal procedures.

Product Data: Submit product description, thermal characteristics and list of materials and
thickness for each service, and location.

Samples: Submit one sample of representative size illustrating each insulation type.

Manufacturer's Installation Instructions: Submit manufacturers published literature
indicating proper installation procedures.

Manufacturer's Certificate: Certify products meet or exceed specified requirements.

14 QUALITY ASSURANCE

A.

E.

Test pipe insulation for maximum flame spread index of 25 and maximum smoke developed
index of not exceeding 50 in accordance with ASTM E84, UL 723, and NFPA 255.

Pipe insulation manufactured in accordance with ASTM C585 for inner and outer diameters.
Factory fabricated fitting covers manufactured in accordance with ASTM C450.

Perform Work in accordance with Local, State, and National Codes, standards, and
regulations.

Maintain one copy of each document on site.

1.5 QUALIFICATIONS

A.

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

Applicator: Company specializing in performing Work of this section with minimum three
years documented experience and/or approved by manufacturer.

1.6 PRE-INSTALLATION MEETINGS

A.

B.

10909-12002

Section 01040 — Project Coordination: Construction Coordination.

Convene minimum one week prior to commencing work of this section.

Mechanical Insulation
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1.7 DELIVERY, STORAGE, AND HANDLING

A Section 01630 - Product Requirements: Requirements for transporting, handling, storing, and
protecting products.

B. Accept materials on site in original factory packaging, labeled with manufacturer's
identification, including product density and thickness.

C. Protect insulation from weather and construction traffic, dirt, water, chemical, and damage,
by storing in original wrapping.

1.8 ENVIRONMENTAL REQUIREMENTS

A. Install insulation only when ambient temperature and humidity conditions are within range
recommended by manufacturer.

B. Maintain temperature before, during, and after installation for minimum period of 24 hours.
19 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.
1.10 WARRANTY

A. Section 01780 — Contract Closeout: Warranties and Bonds.

B. Furnish five year manufacturer warranty for man-made fiber.

PART 2 PRODUCTS

2.1 MANUFACTURER

A. Manufacturers for Glass Fiber and Mineral Fiber Insulation Products:
1. CertainTeed.
2 Knauf.
3. Johns Manville.
4. Owens-Corning.
5 Substitutions: Section 01630 - Product Requirements and Substitutions

B. Manufacturers for Polyisocyanurate Foam Insulation Products:
1. Dow Chemical Company.
2. Dyplast Products
3. Substitutions: Section 01630 - Product Requirements and Substitutions.

C. Manufacturers for Sodium Potassium Aluminum Silicate Insulation with Calcium Carbonate
Filler:
1. Gilsulate

10909-12002 Mechanical Insulation
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2.2 PIPE INSULATION

A TYPE A: ASTM C547, molded glass fiber pipe insulation, with aluminum jacket.
1. Thermal Conductivity: 0.23 BTU in/hr ft. squared degrees F at 75 degrees F.
2. Operating Temperature Range: 0 to 850 degrees F.
3. Jacketed Calsil inserts at supports.
4 Jacket: ASTM B209 Aluminum
a. Thickness: 0.020 inch thick sheet.
b. Finish: Smooth or Embossed.
C. Joining: Longitudinal slip joints and 2 inch laps.
d Fittings: 0.020 inch thick die shaped fitting covers with factory attached
protective liner.
e. Metal Jacket Bands: 3/8 inch wide; 0.015 inch thick aluminum.

B. Type B: ASTM C547, Molded glass fiber with aluminum clad jacket. (Knauf Redi-Clad
1000 degrees F.)

1. Thermal Conductivity.29-.30 BTU in/hr ft. squared degrees F.
2 Operating Temperature Range: 0 to 1000 degrees F

3. Jacketed Calsil inserts at supports.

4 Jacket for Fittings: ASTM B209 Aluminum as in Type A

TYPE C: ASTM C547, molded glass fiber pipe insulation, with stainless steel jacket.
1. Thermal Conductivity: 0.23 BTU in/hr ft. squared degrees F at 75 degrees F.
2. Operating Temperature Range: 0 to 850 degrees F.

3 Jacketed Calsil inserts at supports.

4 Jacket: ASTM B209 Stainless Steel.

a. Thickness: 0.032 inch thick sheet.

b. Finish: Smooth

C. Joining: Longitudinal slip joints and 2 inch laps.

d Fittings: 0.032 inch thick die shaped fitting covers with factory attached

protective liner.
e. Metal Jacket Bands: 3/8 inch wide; 0.015 inch thick stainless steel

D. Type D, ASTM C591, Type IV, polyisocyanurate foam insulation, formed into shapes for
use as pipe insulation except at supports (Trymer 2000) with PVC jacket. Blue jacket color
for chilled water system.

1. Density: 2.0 Ibs/cu. ft.
2. Thermal Conductivity: 180 days aged value of 0.19 BTU in/hr ft. squared degrees F
at 75 degrees F.
3. Operating Temperature Range: -297 to -300 degrees F.
4. PVC Jacket

a. ASTM D1784 one piece molded type fitting covers and sheet material.
b. Thickness: 30 mil.
C. Connections: Brush on adhesive
d. Color as specified on drawing schedule for indicated service.
5. ASTM C591, Type IV, polyisocyanurate foam insulation, formed into shapes for use
as pipe insulation at supports (Trymer 4000) and PVC jackets.
a. Density: 4.0 pounds per cubic foot.
10909-12002 Mechanical Insulation
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o

Thermal Conductivity: 180 day aged value of 0.19 BTU in/hr ft. squared
degrees F at 75 degrees F.

Operating Temperature Range: Range: Minus 297 to 300 degrees F.
Compressive Strength: 80psi.

PVC jacket asin 2.2.E.5.

Complete high density polyisocyanurate foam all around (360°) at the
supports. Combination of low/high density polyisocyanurate at supports is
not acceptable.

—~® a0

Type E: ASTM C591, Type IV, polyisocyanurate foam insulation, formed into shapes for
use as pipe insulation except at supports. (Trymer 2000)

1. Density: 2.0 Ibs/cu. ft.

2. Thermal Conductivity: 180 days aged value of 0.19 BTU in/hr ft. squared degrees F
at 75 degrees F.

3. Operating Temperature Range: 297 to 300 degrees F.

4, All Service Jacket Vapor retarder (as required): Polyvinylidene chloride (PVDC) file
and tape; 4.0 perms per inch.
Aluminum jacket as in 2.2.A.4
6. Complete high density polyisocyanurate foam all around (360°) at the supports.
Combination of low/high density polyisocyanurate at supports is not acceptable.
7. At Supports, ASTM C591, Type IV, polyisocyanurate foam insulation, formed into
shapes for use as pipe insulation at supports. (Trymer 4000)
a. Density: 4.0 pounds per cubic foot.
b. Thermal Conductivity: 180 day aged value of 0.19 BTU in/hr ft. squared
degrees F at 75 degrees F.
C. Operating Temperature Range: Range: Minus 297 to 300 degrees F.
d. All Service Vapor Jacket Retarder with permeance of 3.0 perms per inch
e. Compressive Strength: 80psi.

o

2.3 PIPE INSULATION ACCESSORIES

A

B.

10909-12002

Covering Adhesive Mastic: Compatible with insulation.

Piping: Galvanized steel insulation protection shield. MSS SP-69, Type 40. Length: Based
on pipe size and insulation thickness.

Provide reusable insulation covers for pumps, valves and piping specialties. Insulation shall
be encased in an inner and outer jacket of Teflon impregnated fiberglass fabric rated at a
temperature exceeding the pipe system design temperature. Match pipe insulation thickness
for the reusable covers. For below ambient systems: AP Armaflex, thickness of 1”
minimum.

Tie Wire: 0.048 inch stainless steel with twisted ends on maximum 12 inch centers.
Adhesives: Compatible with insulation.
Calsil Inserts: ASTM C533, Type I: Hydrous Calcium Silicate formed to match OD of pipe,

white, asbestos free.
1. Thermal Conductivity: 0.45 Btu in/hr ft sg. degrees F at 200 degrees F.

Mechanical Insulation
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2. Operating Temperature Range: 140 — 200 degrees F.
3. Use at all glass fiber insulated pipe supports.

24 DUCTWORK INSULATION

A

TYPE D-1: ASTM C1290, Type IlI, flexible glass fiber, commercial grade with factory
applied reinforced aluminum foil jacket meeting ASTM C1136, Type II.

1. Max Thermal Conductivity: 0.30 Btu-in/hr foot squared degrees F at 75 degrees F.
2. Maximum Operating Temperature: 250 degrees F.
3. Density: 1.0 pound per cubic foot.

2.5 DUCTWORK INSULATION JACKETS

A

Aluminum Duct Jacket:
1. ASTM B209.

2 Thickness: 0.016 inch thick sheet.

3. Finish: Smooth.

4. Joining: Longitudinal slip joints and 2 inch laps.

5 Fittings: 0.016 inch think die shaped fitting covers with factory attached protective
liner.

6. Metal Jacket Bands: 3/8 inch wide; 0.010 inch thick aluminum.

2.6 DUCTWORK INSULATION ACCESSORIES

A

10909-12002

Vapor Retarder Tape:

1. Kraft paper reinforced with glass fiber yarn and bonded to aluminized film, with
pressure sensitive rubber based adhesive.

Vapor Retarder Lap Adhesive: Compatible with insulation.

Adhesive: Waterproof, ASTM E162 fire-retardant type.

Liner Fasteners: Galvanized steel, self-adhesive pad, impact applied, welded with integral
press-on head.

Tie Wire: 0.048 inch stainless steel with twisted ends on maximum 12 inch centers.

Lagging Adhesive: Fire retardant type with maximum 25/450 flame spread/smoke developed
index when tested in accordance with ASTM E84.

Impale Anchors: Galvanized steel, 12 gage self-adhesive pad.
Adhesives: Compatible with insulation.

Membrane Adhesives: As recommended by membrane manufacturer.

Mechanical Insulation
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PART 3 EXECUTION

3.1 EXAMINATION

A Verify piping, equipment and ductwork has been tested before applying insulation materials.

B. Verify surfaces of pipe are clean and dry, with foreign material removed.

3.2 INSTALLATION - PIPING SYSTEMS

A Piping Exposed to View in Finished Spaces: Locate insulation and cover seams in least
visible locations.

B. Continue insulation through penetrations of building assemblies or portions of assemblies
having fire resistance rating of one hour or less. Provide firestopping when continuing
insulation through assembly. Finish at supports, protrusions, and interruptions.

C. Piping Systems Conveying Fluids Below Ambient Temperature:

1. Insulate entire system including fittings, valves, unions, flanges, strainers, flexible
connections, pump bodies, expansion joints, and other irregular shapes.

2. Furnish factory-applied or field-applied vapor retarder jackets. Secure factory-
applied jackets with pressure sensitive adhesive self-sealing longitudinal laps and
butt strips. Secure field-applied jackets with outward clinch expanding staples and
seal staple penetrations with vapor retarder mastic.

3. Insulate fittings and joints with molded insulation of like material and thickness as
adjacent pipe. Finish with glass cloth and vapor retarder adhesive or PVC fitting
COVers.

4. Provide reusable insulation covers for valves and pumps.

5. Alternative material for insulation covers at fittings is AP/Armaflex; a flexible,
elastomeric thermal insulation. Black in color. Provide with thickness of 1 inch with
complete seal on all joints.

D. Glass Fiber Board Insulation:

1. Apply insulation close to equipment by grooving, scoring, and beveling insulation.
Fasten insulation to equipment with studs, pins, clips, adhesive, wires, or bands.

2. Fill joints, cracks, seams, and depressions with bedding compound to form smooth
surface. On cold equipment, use vapor retarder cement.

3. Cover wire mesh or bands with cement to a thickness to remove surface

irregularities.

E. Hot Piping Systems greater than 140 degrees F:

1.

A w

10909-12002
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Furnish factory-applied or field-applied standard jackets. Secure with outward clinch
expanding staples or pressure sensitive adhesive system on standard factory-applied

jacket and butt strips or both.

Insulate fittings and joints with insulation of like material and thickness as adjoining
pipe. Finish with glass cloth and adhesive or PVC fitting covers.

Insulate flanges and unions at equipment.

Insulate valves with reusable insulation cover with insulation of the like thickness.

Mechanical Insulation
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F.

Elbows, Tees, and Fittings:

1. Provide mitered or nesting pre-formed insulation, wired in place with 20 gauge
stainless steel wire.
2. Insulation shall be of the same type and thickness as required for the pipe. No

substitution allowed. Failure to provide the same insulation at elbows and fittings
will require replacement by the contractor at no cost to the Owner.

3. Joints or voids shall be filled and smoothed with insulating cement or tape as
recommended by the manufacturer.

4, Deformation of insulation jackets by voids is not allowed and subject to replacement
by the contractor at no cost to the owner.

5. Wrap elbows and fitting with vapor retarder tape.

6. Seal butt joints with vapor retarder tape.

Inserts and Shields:

1. Piping 1-1/2 inches Diameter and Smaller: Install galvanized steel shield between
pipe hanger and insulation.
2. Piping 2 inches Diameter and Larger: Install insert between support shield and
piping and under finish jacket and shield between jacket and support or hanger.
a. Insert Configuration: Minimum 6 inches long, of thickness and contour
matching adjoining insulation; may be factory fabricated.
b. Insert Material: Compression resistant insulating material suitable for
planned temperature range and service.
C. Inserts Material shall be made of the same density all around the support
section.

Insulation Terminating Points:

1. Chilled Water Piping: Insulate chilled water piping and associated components up to
equipment or removable jacket connection. Provide PVC end caps at terminations.
2. All insulation ends shall be capped and sealed waterproof.

High Temperature Pipe Insulation:

1. Install in multiple layers to meet thickness scheduled.

2. Attach each layer with bands. Secure first layer with bands before installing next
layer.

3. Stagger joints between layers.

4. Cover with aluminum jacket with seams located on bottom side of horizontal piping.

Pipe Exposed in Mechanical Equipment Rooms or Finished Spaces: Finish with jacket and
fitting covers per schedule.

3.3 INSTALLATION - DUCTWORK SYSTEMS

A. Duct dimensions indicated on Drawings are finished inside dimensions.

B.

10909-12002

Insulated ductwork conveying air below ambient temperature:

Provide insulation with vapor retarder jackets.
Finish with tape and vapor retarder jacket.
Continue insulation through walls, sleeves, hangers, and other duct penetrations.

Mechanical Insulation
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4. Insulate entire system including fittings, joints, flanges, fire dampers, flexible connections,
and expansion joints.

C. Ductwork Exposed in Mechanical Equipment Rooms or Finished Spaces (below 10 feet above
finished floor): Finish with aluminum jacket.

D. External Glass Fiber Duct Insulation:

1. Secure insulation with vapor retarder with wires and seal jacket joints with vapor retarder
adhesive or tape to match jacket.

2. Secure insulation without vapor retarder with staples, tape, or wires.

3. Install without sag on underside of ductwork. Use adhesive or mechanical fasteners where
necessary to prevent sagging. Lift ductwork off trapeze hangers and insert spacers.

4.  Seal vapor retarder penetrations by mechanical fasteners with vapor retarder adhesive.

5. Stop and point insulation around access doors and damper operators to allow operation
without disturbing wrapping.

6. Calk seams at flanges and joints. Located major longitudinal seams on bottom side of
horizontal duct sections.

3.4 SCHEDULES

A. See piping schedules on drawings.

END OF SECTION

10909-12002 Mechanical Insulation
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PART 1 GENERAL

11 SUMMARY

SECTION 23 08 00

COMMISSIONING

A Section Includes:
1. Project commissioning description.
2. Project commissioning responsibilities.
B. Related Sections:
1. Section 23 05 93 - Testing, Adjusting, and Balancing for HVAC.
2. Section 23 09 00 - Instrumentation and Control for HVAC.

1.2 REFERENCES

A Associated Air Balance Council:
1. AABC - AABC Commissioning Guideline.

B. American Society of Heating, Refrigerating and Air-Conditioning Engineers:
1. ASHRAE Guideline 1 - The HYAC Commissioning Process.

C. National Environmental Balancing Bureau:

1.3 NEBB - Procedural Standards for Building Systems Commissioning.

14 COMMISSIONING DESCRIPTION

A. Project commissioning process includes the following tasks:

1.

2.
3.

10909-12002
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Testing and startup of boiler, deaerator, steam system, condensate system, and
chemical systems.

Equipment and system verification checks.

Assistance in functional performance testing to verify testing and balancing, and
equipment and system performance.

Provide qualified personnel to assist in commissioning tests, including seasonal
testing.

Complete and endorse functional performance test checklists provided by
Commissioning Authority to assure equipment and systems are fully operational and
ready for functional performance testing.

Provide equipment, materials, and labor necessary to correct deficiencies found
during commissioning process to fulfill contract and warranty requirements.
Provide operation and maintenance information and record drawings to
Commissioning Authority for review verification and organization, prior to
distribution.

Provide assistance to Commissioning Authority to develop, edit, and document
system operation descriptions.

Commissioning
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9. Provide training for systems specified in this Section with coordination by
Commissioning Authority.

B. Equipment and Systems to Be Commissioned:
Boiler and deaerator systems.
Condensate system and pumps.

Boiler economizer & boiler feed pumps.
Piping systems.

Variable frequency drives.

Boiler control systems.

Chemical systems.

Fan systems.

: Steam metering.

0. Automatic monitoring and control systems.
1. Testing, Adjusting and Balancing work.

RBEowoo~NoOR~wWONE

C. Perform seasonal function performance tests for the following equipment and systems:

1. Steam system in winter.

15 COMMISSIONING SUBMITTALS

A Draft Forms: Submit draft of system verification form and functional performance test
checklist.
B. Test Reports: Indicate data on system verification form for each piece of equipment and

system as specified.

C. Field Reports: Indicate deficiencies preventing completion of equipment or system
verification checks equipment or system to achieve specified performance.

1.6 CLOSEOUT SUBMITTALS

A. Project Record Documents: Record revisions to equipment and system documentation

necessitated by commissioning.

B. Operation and Maintenance Data: Submit revisions to operation and maintenance manuals

when necessary revisions are discovered during commissioning.
1.7 QUALITY ASSURANCE
A Perform Work in accordance with AABC.

1.8 COMMISSIONING RESPONSIBILITIES

A. Equipment or System Installer Commissioning Responsibilities:
1. Attend commissioning meetings.
2. Ensure controls installer performs assigned commissioning responsibilities as

specified below.

10909-12002 Commissioning
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3. Ensure testing, adjusting, and balancing agency performs assigned commissioning
responsibilities as specified.

4. Provide instructions and demonstrations for Owner's personnel.

5. Ensure subcontractors perform assigned commissioning responsibilities.

6. Ensure participation of equipment manufacturers in appropriate startup, testing, and
training activities when required by individual equipment specifications.

7. Develop startup and initial checkout plan using manufacturer’s startup procedures
and functional performance checklists for equipment and systems to be
commissioned.

8. During verification check and startup process, execute Project related portions of
checklists for equipment and systems to be commissioned.

9. Perform and document completed startup and system operational checkout
procedures, providing copy to Commissioning Authority.

10. Provide manufacturer’s representatives to execute starting of equipment. Ensure
representatives are available and present during agreed upon schedules and are in
attendance for duration to complete tests, adjustments and problem-solving.

11. Coordinate with equipment manufacturers to determine specific requirements to
maintain validity of warranties.

12. Provide personnel to assist Commissioning Authority during equipment or system
verification checks and functional performance tests.

13. Prior to functional performance tests, review test procedures to ensure feasibility,
safety and equipment protection and provide necessary written alarm limits to be
used during tests.

14. Prior to startup, inspect, check, and verify correct and complete installation of
equipment and system components for verification checks included in
commissioning plan. When deficient or incomplete work is discovered, ensure
corrective action is taken and re-check until equipment or system is ready for
startup.

15. Provide factory supervised startup services for equipment and systems specified in
Divisions 22, 23, 26, 32 & 33. Coordinate work with manufacturer and
Commissioning Authority.

16. Perform verification checks and startup on equipment and systems as specified.

17. Assist Commissioning Authority in performing functional performance tests on
equipment and systems as specified.

18. Perform operation and maintenance training sessions scheduled by Commissioning
Authority.

19. Conduct Project system orientation and inspection.

B. Instrumentation and Controls Installer Commissioning Responsibilities:
1. Attend commissioning meetings.
2. Review design for ability of systems to be controlled including the following:

10909-12002
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a. Confirm proper hardware requirements exist to perform functional
performance testing.

b. Confirm proper safeties and interlocks are included in design.

C. Confirm proper sizing of system control valves and actuators and control
valve operation will result capacity control identified in Contract
Documents.

Commissioning
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d. Confirm proper sizing of system control dampers and actuators and damper
operation will result in proper damper positioning.

e. Confirm sensors selected are within device ranges.

f. Review sequences of operation and obtain clarification from Engineer.

g Indicate delineation of control between packaged controls and building
automation system, listing BAS monitor points and BAS adjustable control
points.

h. Provide written sequences of operation for packaged controlled equipment.

Equipment manufacturers’ stock sequences may be included, when
accompanied by additional narrative to reflect Project conditions.

3. Inspect, check, and confirm proper operation and performance of control hardware
and software provided in other Project sections.

4, Submit proposed procedures for performing automatic system control system point-
to-point checks to Commissioning Authority and Engineer.

5. Inspect check and confirm correct installation and operation of automatic
temperature control system input and output device operation through point-to-point
checks.

6. Perform training sessions to instruct Owner's personnel in hardware operation,

software operation, programming, and application in accordance with
commissioning plan and requirements of Section 23 09 00.

7. Demonstrate system performance and operation to Commissioning Authority during
functional performance tests including each mode of operation.

8. Provide control system technician to assist during Commissioning Authority
verification check and functional performance testing.

9. Provide control system technician to assist testing, adjusting, and balancing agency

during performance of testing, adjusting, and balancing work.
10. Assist in performing operation and maintenance training sessions scheduled by
Commissioning Authority.

C. Testing, Adjusting, and Balancing Agency Commissioning Responsibilities:
1. Attend commissioning meetings.
2. Participate in verification of testing, adjusting, and balancing report for verification

or diagnostic purposes. Repeat sample of 10 percent of measurements contained in
testing, adjusting, and balancing report as selected by Commissioning Authority.

3. Assist in performing operation and maintenance training sessions scheduled by
Commissioning Authority.

1.9 COMMISSIONING MEETINGS

A Attend initial commissioning meeting and progress commissioning meetings as required by
Commissioning Authority.

1.10 SCHEDULING

A Prepare schedule indicating anticipated start dates for the following:
1. Piping system pressure testing.
2. Piping system flushing and cleaning.
3. Ductwork cleaning.
4. Ductwork pressure testing.

10909-12002 Commissioning
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Equipment and system startups.

Automatic control system checkout.

Testing, adjusting, and balancing.

HVAC system orientation and inspections.
Operation and maintenance manual submittals.
0. Training sessions.

BoOoo~No O

Schedule seasonal tests of equipment and systems during peak weather conditions to observe
full-load performance.

Schedule occupancy sensitive tests of equipment and systems during conditions of both
minimum and maximum occupancy or use.

1.11 COORDINATION

A

Notify Commissioning Authority minimum of 8 weeks in advance of the following:

1. Scheduled equipment and system startups.
2. Scheduled automatic control system checkout.
3. Scheduled start of testing, adjusting, and balancing work.

Coordinate programming of automatic control systems with construction and commissioning
schedules.

PART 2 PRODUCTS

Not Used.

PART 3 EXECUTION

3.1 INSTALLATION

A

Install additional balancing valves, and pressure and temperature taps required by
Commissioning Authority.

Place Project systems and equipment into full operation and continue operation during each
working day of commissioning.

Install replacement sheaves and belts to obtain system performance, as requested by
Commissioning Authority.

Install test holes in ductwork and plenums as requested by Commissioning Authority for
taking air measurements.

3.2 COMMISSIONING

A

10909-12002

Seasonal Sensitive Functional Performance Tests:
1. Test heating equipment at winter design temperatures.

Commissioning
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2. Test cooling equipment at summer design temperatures.
3. Participate in testing delayed beyond Final Completion to test performance at peak
seasonal conditions.
B. Be responsible to participate in initial and alternate peak season test of systems required to
demonstrate performance.

END OF SECTION

10909-12002 Commissioning
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PART 1 GENERAL

SECTION 23 09 00
HVAC INSTRUMENTATION AND CONTROLS

11 WORK INCLUDED

A. General — Building Management System (BMS) Contractor shall design, provide and install:

1.

w
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A fully integrated Building Automation System (BAS), incorporating direct digital
control (DDC) for energy management, equipment monitoring and control, and
subsystems with open communications capabilities as herein specified.

Complete temperature control system to be DDC with electric actuation as specified
herein.

All wiring, conduit, panels, and accessories for a complete operational system.
BMS Contractor shall be responsible for all electrical work associated with the
BMS.

a. Perform all wiring in accordance with all local and national codes.

b. Install all line voltage wiring, concealed or exposed, in conduit in
accordance with the division 26 specifications, NEC and local building
code.

C. Surge transient protection shall be incorporated in design of system to

protect electrical components in all DDC Controllers and operator’s
workstations.

d. All systems requiring interlock wiring shall be hardwired interlocked and
shall not rely on the BMS to operate (e.g. emergency generator to fuel oil
pump interlock, emergency generator damper interlock, etc.) Interlock
wiring shall be run in separate conduits from BMS associated wiring.

All wells for water monitoring devices, flow switches and alarms, as required.
a. All installation kits for turbine flow meters, allow service and removal under
pressure Air vents.

Provide open communications system. The system shall be an open architecture

with the capabilities to support a multi-vendor environment. To accomplish this

effectively, system shall be capable of utilizing standard protocols as follows as well

as be able to integrate third-party systems via existing vendor protocols.

a. System shall seamlessly integrate with the PSU campus building automation
system, data acquisition system, remote notification system and historical
data archiving system.

b. System shall be capable of high speed Ethernet communication using
TCP/IP protocol.

C. System shall be capable of BACnet communication according to
ANSI/ASHRAE 135-2004.

d. System shall be capable of OPC server communications according to OPC
Data Access 2.0 and Alarms and Events 1.0.

e. System shall be capable of using the LonTalk protocol.

HVAC Instrumentation And Controls
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f. The system shall be capable of supporting both standard and vendor specific
protocols to integrate a wide variety of third-party devices and legacy
systems.

g. The system shall be capable of supporting wireless field level networks and
sensor communications using a MESH topology and IEEE 802.15.4
network.

Provide hardware, software, and wiring to provide communication interfaces with
each of the systems listed below.

a. Chiller Controls

b. Building Steam and Chiller Water Metering

C. Steam System Condensate Pumping Controls

d. Condenser Supply Controls — Interface with Cooling Tower

Provide system graphics for each controlled device and/or integrated systems as
required by the owner. Origin of information shall be transparent to the operator and
shall be controlled, displayed, trended, etc. as if the points were hardwired to the
BMS.

B. General Product Description:

1.
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The installation of the control system shall be performed under the direct
supervision of the controls manufacturer with the shop drawings, bill of materials,
component designation, or identification number and sequence of operation all
bearing the name of the manufacturer.

All materials and equipment used shall be standard components, regularly
manufactured for this and/or other systems and not custom designed specially for
this project.

The system shall be scalable in nature and shall permit expansion of both capacity
and functionality through the addition of sensors, actuators, DDC Controllers, and
operator devices.

System architectural design shall eliminate dependence upon any single device for
alarm reporting and control execution. Each DDC Controller shall operate
independently by performing its own specified control, alarm management, operator
I/0, and data collection. The failure of any single component or network connection
shall not interrupt the execution of any control strategy, reporting, alarming and
trending function, or any function at any operator interface device.

DDC Controllers shall be able to access any data from, or send control commands
and alarm reports directly to any other DDC Controller or combination of controllers
on the network without dependence upon a central or intermediate processing
device. DDC Controllers shall also be able to send alarms to multiple operator
workstations without dependence upon a central or intermediate processing device.
DDC Controllers shall be able to assign password access and control priorities to
each point individually. The Logon password (at any PC workstation or portable
operator terminal) shall enable the operator to monitor, adjust or control only the
points that the operator is authorized for. All other points shall not be displayed at
the PC workstation or portable terminal. Passwords and priority levels for every
point shall be fully programmable and adjustable.

HVAC Instrumentation And Controls
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1.2 RELATED SECTIONS

A

The General Conditions of the Contract, Supplementary Conditions, and General
Requirements are part of this specification and shall be used in conjunction with this section
as part of the contract documents.

The following sections constitute related work:

1. Section 01010 — Summary of Work

2 Section 01300 — Submittals

3. Section 23 08 00 — Commissioning

4, Section 23 22 23 — Steam Condensate Pumps
5 Section 23 52 39 — Fire-Tube Boilers

13 APPROVED CONTROL SYSTEM CONTRACTORS

A

Approved Control System Contractor and Manufacturer:
1. Siemens Building Technologies APOGEE System to match existing campus BAS.
2. No other acceptable manufacturers.

14 QUALITY ASSURANCE

A

10909-12002

The BAS system shall be designed and installed, commissioned and serviced by factory
trained personnel. BMS contractor shall have an in-place support facility within 20 miles of
the site with technical staff, spare parts inventory and necessary test and diagnostic
equipment. The BMS contractor shall provide full time, on site, experienced project manager
for this work, responsible for direct supervision of the design, installation, start up and
commissioning of the BMS The Bidder shall be regularly engaged in the installation and
maintenance of BMS systems and shall have a minimum of ten (10) years of demonstrated
technical expertise and experience in the installation and maintenance of BMS systems
similar in size and complexity to this project.

Materials and equipment shall be the catalogued products of manufacturers regularly
engaged in production and installation of automatic temperature control systems and shall be
manufacturer's latest standard design that complies with the specification requirements.

All electronic equipment shall conform to the requirements of FCC Regulation, Part 15,
Governing Radio Frequency Electromagnetic Interference and be so labeled.

The manufacturer of the building automation system shall provide documentation supporting
compliance with 1ISO-9002 (Model for Quality Assurance in Production, Installation, and
Servicing) and 1SO-140001 (The application of well-accepted business management
principles to the environment).

This system shall have a documented history of compatibility by design for a minimum of 15
years. Future compatibility shall be supported for no less than 10 years. Compatibility shall
be defined as the ability to upgrade existing field panels to current level of technology, and
extend new field panels on a previously installed network. Compatibility shall be defined as
the ability for any existing field panel microprocessor to be connected and directly
communicate with new field panels without bridges, routers or protocol converters.

HVAC Instrumentation And Controls
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15 CODES AND STANDARDS

A

Work, materials, and equipment shall comply with the most restrictive of local, state, and
federal authorities’ codes and ordinances or these plans and specifications. As a minimum,
the installation shall comply with current editions in effect 30 days prior to receipt of bids of
the following codes:

1. National Electric Code (NEC)

2. Uniform Building Code (UBC)

3. Uniform Mechanical Code (UMC)

4, ANSI/ASHRAE Standard 135- 2004, BACnet- Data Communication Protocol for

Building Automation and Control Networks

1.6 SUBMITTALS

A

10909-12002

Product Submittal Requirements. Provide six copies of shop drawings and other submittals
on hardware, software, and equipment to be installed or furnished. Begin no work until
submittals have been approved for conformity with design intent. Provide drawings as
AutoCAD 2008 (or newer) compatible files on optical disk or hard copies on 11" x 17”
prints of each drawing. When manufacturer’s specification sheets apply to a product series
rather than a specific product, clearly indicate applicable data by highlighting or by other
means.

Provide submittals within 12 weeks of contract award (project specific)

Submittal data shall consist of the following:

1. Direct Digital Control System Hardware:
a. Complete bill of materials indicating quantity, manufacturer, model nhumber,
and relevant technical data of equipment to be used.
b. Manufacturer’s description and technical data, such as product specification

sheets, installation and maintenance instructions for items listed below and
for relevant items not listed below:

1) Direct Digital Controllers (controller panels)
2) Transducers and transmitters
3) Sensors (including accuracy data)
4) Valves
5) Dampers
6) Relays and Switches
7) Control Panels
8) Power Supplies
9) Operator Interface Equipment
C. Wiring diagrams and layouts for each control panel. Show all termination
numbers.
d. Floor plan schematic diagrams indicating control panel and space

temperature sensor locations.
2. Central System Hardware and Software:

a. Complete bill of material indicating quantity, manufacturer, model number,
and relevant technical data of equipment used.

HVAC Instrumentation And Controls
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Manufacturer’s description and technical data such as product specifications
for items listed below and for relevant items furnished under this contract
not listed below:

1) Central Processing Unit (CPU)

2) Monitors

3) Keyboards

4) Power Supply

5) Battery Backup

6) Interface Equipment Between CPU and Control Panels
7) Operating System Software
8) Operator Interface Software

9) Color Graphic Software
10) Third-Party Software

Schematic diagrams of all control, communication, and power wiring for
central system installation. Show interface wiring to control system.
Provide a list of BMS point naming convention. Indicate format, structure
and standards of typical point names. Follow PSU’s established point
naming convention for the Siemens APOGEE network.

Controlled Systems:

a.

b.

Riser diagrams showing control network layout, communication protocol,
and wire types.

Schematic diagram of each controlled system. Label control points with
point names. Graphically show locations of control elements.

Schematic wiring diagram of each controlled system. Label control elements
and terminals. Where a control element is also shown on control system
schematic use the same name.

Instrumentation list for each controlled system. List control system element
in a table. Show element name, type of device, manufacturer, model
number, and product data sheet number.

Complete description of control system operation including sequences of
operation. Include and reference schematic diagram of controlled system.
Point list for each system controller including both inputs and outputs (1/O),
point numbers, controlled device associated with each 1/O point, and
location of 1/0 device.

Description of process, report formats and checklists to be used in Part 3: “Control
System Demonstration and Acceptance.”

Contractor shall submit documentation in the following phased delivery schedule:

a.

b.
C.
d

Valve and damper schedules

Point Naming Convention

Sample Graphics

System schematics, including:

1) System Riser Diagrams

2) Sequence of Operations

3) Mechanical Control Schematics
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4) Electrical Wiring Diagrams

5) Control Panel Layouts

6) Product Specification Sheets

e. As-Built drawings
D. Project Record Documents: Submit three copies of record (as-built) documents upon

1.7

completion of installation. Submittal shall consist of:

1. Project Record Drawings. As-built versions of the submittal shop drawings provided
as AutoCAD 2004 (or newer) compatible files on optical media and as 11" x 17”
prints.

2. Testing and Commissioning Reports and Checklists. Completed versions of reports,
checkilists, and trend logs used to meet requirements of Part 3: “Control System
Demonstration and Acceptance.”

3. Operation and Maintenance (O & M) Manual.

a. As-built versions of the submittal product data.

b. Operator’s Manual with procedures for operating control systems, logging
on and off, handling alarms, producing point reports, trending data,
overriding computer control, and changing set points and variables.

C. Programming manual or set of manuals with description of programming
language and of statements for algorithms and calculations used, of point
database creation and modification, of program creation and modification,
and of editor use.

d. Documentation of all programs created using custom programming
language, including set points, tuning parameters, and object database.

e. Graphic files, programs, and database on magnetic or optical media.

f. List of recommended spare parts with part numbers and suppliers.

g Complete original-issue documentation, installation, and maintenance
information for furnished third-party hardware, including computer
equipment and sensors.

h. Complete original original-issue copies of furnished software, including
operating systems, custom programming language, operator workstation
software, and graphics software.

i Licenses, guarantees, and warranty documents for equipment and systems.

WARRANTY
A. Warrant labor and materials for specified control system free from defects for a period of 12

months after final acceptance. Failures on control systems that include all computer
equipment, transmission equipment and all sensors and control devices during warranty
period shall be adjusted, repaired, or replaced at no additional cost or reduction in service to
Owner. Respond during normal business hours within 24 hours of Owner’s warranty service

request.

B. Work shall have a single warranty date, even if Owner receives beneficial use due to early
system start-up. If specified work is split into multiple contracts or a multi-phase contract,
each contract or phase shall have a separate warranty start date and period.

10909-12002
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C.

If Engineer determines that equipment and systems operate satisfactorily at the end of final
start-up, testing, and commissioning phase, Engineer will certify in writing that control
system operation has been tested and accepted in accordance with the terms of this
specification. Date of acceptance shall begin warranty period.

Provide updates to operator workstation software, project-specific software, graphic
software, database software, and firmware that resolve Contractor identified software
deficiencies at no charge during warranty period. If available, Owner can purchase in-
warranty service agreement to receive upgrades for functional enhancements associated with
the above-mentioned items.

Contractor shall not be required to warrant reused devices, except those that have been
rebuilt or repaired. Installation labor and materials shall be warranted. Demonstrate operable
condition of reused devices at time of Engineer’s acceptance.

Contractor shall not be required to warrant systems, equipment and devices or software if the
damages and/or failures were caused by lack of training, unauthorized use, negligence or
deliberate action of other parties, or job site conditions.

18 OWNERSHIP OF PROPRIETARY MATERIAL

A

10909-12002

Project specific software and documentation shall become Owner’s property. This includes,
but not limited to:

Graphics

Record drawings

Database

Application programming code

el A

Documentation
1. General
a. Submit two (2) electronic copies of complete as-built documentation on CD
ROM. All drawings shall be in standard AutoCad 2004 format, other
documentation shall be in standard MS Office format.
b. Update manuals with modifications made to system during guarantee
period. Provide replacement pages or supplements in quantity stated above
for "as built" manuals.

C. Assemble owner's manuals into multi-volume sets as necessary and required
by the owner.
d. Protect each volume with a heavy duty binder. Volumes to have plastic

printed dividers between major sections and have oversized binders to
accommaodate up to ¥ inch thick set of additional information.

e. Each binder to be printed with project name and volume title on front cover
and binder.
f. On the first page of each manual identify with project name, manual title,

owner's hame, engineer's name, contractor's name, address and service
phone number, and person who prepared manual.

Operating manual to serve as training and reference manual for all aspects of day-to-day
operation of the system. As a minimum include the following:

HVAC Instrumentation And Controls

Issue for Construction 23 09 00-7



PSU West Heating Plant July 6, 2012
Boiler Replacement
West Heating Plant

D.

1. Sequence of operation for automatic and manual operating modes for all building
systems. The sequences shall cross reference the system point names.

2. Description of manual override operation of all control points in system.

3. BMS system manufacturers complete operating manuals.

Provide Programming Manual to serve as training and reference manual for all aspects of
system programming. As a minimum include the following:

1. Complete programming manuals, and reference guides.
2. Details of any custom software packages and compilers supplied with system.
3. Information and access required for independent programming of system.

PART 2 PRODUCTS

2.1 MATERIALS

A

B.

All products used in this project installation shall be new and currently manufactured and
shall have been applied in similar installations. Do not use this installation as a product test
site unless explicitly approved in writing by Owner or Owner's representative. Spare parts
shall be available for at least five years after completion of this contract.

Auxiliary Control Devices: See also Instrumentation List/Matrix, Drawing JO.3.

2.2 COMMUNICATION

A

10909-12002

The design of the BMS shall support networking of operator workstations and Building
Controllers. The network architecture shall consist of two levels, an Ethernet based primary
network for all operator workstations, servers, and primary DDC controllers along with
secondary Floor Level Networks (FLN) for terminal equipment application specific
controllers.

Access to system data shall not be restricted by the hardware configuration of the building
management system. The hardware configuration of the BMS network shall be totally
transparent to the user when accessing data or developing control programs.

Operator Workstation Communication:

1. All color graphic operator workstations shall reside on the Ethernet network and the
consoles shall be set up in a client/server configuration.

2. The servers will act as the central database for system graphics and databases to
provide consistency throughout all system workstations.

3. The network shall allow concurrent use of multiple BMS software site licenses.

HVAC Instrumentation And Controls

Issue for Construction 23 09 00-8



PSU West Heating Plant July 6, 2012

Boiler Replacement
West Heating Plant

D. Management Level Network Communication (MLN)

1.

2.

10.

All PCs shall simultaneously direct connect to the Ethernet Management Level
Network without the use of an interposing device.

Operator Workstation shall be capable of simultaneous direct connection and
communication with BACnet/IP, OPC and TCP/IP corporate level networks without
the use of interposing devices.

The Management Level Network shall not impose a maximum constraint on the
number of operator workstations.

Any controller residing on the primary building level networks shall connect to
Ethernet network without the use of a PC or a gateway with a hard drive.

Any PC on the Management Level Network shall have transparent communication
with controllers on the building level networks connected via Ethernet.

Any break in Ethernet communication from the PC to the controllers on the building
level networks shall result in a notification at the PC.

The standard client and server workstations on the Management Level Network shall
reside on industry standard Ethernet utilizing standard TCP/IP, IEEE 802.3.

System software applications will run as a service to allow communication with
Primary Network Controllers without the need for user log in. Closing the
application or logging off shall not prevent the processing of alarms, network status,
panel failures, and trend information.

Any break in Ethernet communication between the standard client and server
workstations on the Management Level Network shall result in a notification at each
workstation.

Access to the system database shall be available from any standard client
workstation on the Management Level Network.

E. Primary Network - Panel to Panel Communication:

1.

10909-12002
Issue for Construction

All Building Controllers shall directly reside on the primary Ethernet network such
that communications may be executed directly between Building Controllers,
directly between server and Building Controllers on a peer-to-peer basis.

Systems that operate via polled response or other types of protocols that rely on a
central processor, file server, or similar device to manage panel-to-panel or device-
to-device communications shall not be acceptable.

All operator interfaces shall have the ability to access all point status and application
report data or execute control functions for any and all other devices. Access to data
shall be based upon logical identification of building equipment. No hardware or
software limits shall be imposed on the number of devices with global access to the
network data.

The primary network shall use TCP/IP over Ethernet. All devices must:

a. Auto-sense 10/100 Mbps networks.

b. Receive an IP Address from a Dynamic Host Configuration Protocol
(DHCP) Server or be configured with a Fixed IP Address.

C. Resolve Name to IP Addresses for devices using a Domain Name Service
(DNS) Server on the Ethernet network.

d. Allow MMI access to an individual Primary Network Controller using

industry standard Telnet software to view and edit entire Primary Network.

HVAC Instrumentation And Controls
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5. The primary network shall provide the following minimum performance:

a. Provide high-speed data transfer rates for alarm reporting, report generation
from multiple controllers and upload/download efficiency between network
devices. System performance shall insure that an alarm occurring at any
Building Controller is displayed at any PC workstations, all Building
controllers, and other alarm printers within 15 seconds.

b. Message and alarm buffering to prevent information from being lost.

C. Error detection, correction, and re-transmission to guarantee data integrity.

d. Synchronization of real-time clocks between Building Controllers, including
automatic daylight savings time corrections.

e. The primary network shall allow the Building Controllers to access any data
from, or send control commands and alarm reports directly to, any other
Building Controller or combination of controllers on the network without
dependence upon a central or intermediate processing device. Building
Controllers shall send alarm reports to multiple operator workstations
without dependence upon a central or intermediate processing device. The
network shall also allow any Building controller to access, edit, modify, add,
delete, back up, restore all system point database and all programs.

f. The primary network shall allow the Building Controllers to assign
password access and control priorities to each point individually. The logon
password (at any PC workstation or portable operator terminal) shall enable
the operator to monitor, adjust and control only the points that the operator
is authorized for. All other points shall not be displayed at the PC
workstation or portable terminal. (e.g. all base building and all tenant points
shall be accessible to any base building operators, but only certain base
building and tenant points shall be accessible to tenant building operators).
Passwords and priorities for every point shall be fully programmable and
adjustable.

g. Devices containing custom programming must reside on the Primary
Network

F. Secondary Network — Application Specific Controller Communication:
1. Communication over the secondary network shall be the manufacturer’s standard
protocol.
2. This level communication shall support a family of application specific controllers
for terminal equipment and shall support wireless communication capability.
3. The Application Specific Controllers shall communicate bi-directionally with the
primary network through Building Controllers for transmission of global data.
4. A maximum of 30 terminal equipment controllers may be configured on individual
secondary network trunks to insure adequate global data and alarm response times.
5. Wireless communication over the secondary network shall utilize a wireless MESH
topology based on an IEEE 802.15.4 network. Point to point communication shall
not be unacceptable.
6. Wireless communications shall take place using modular wireless transceivers at
each device that eliminate the need for a physical network communication cable.
G. Remote Notification Paging System:
1. Workstations shall be configured to send out messages to numeric pagers,

10909-12002
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alphanumeric pagers, phones (via text to speech technology), SMS (Simple
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Messaging Service, text messaging) Devices, and email accounts based on a point's
alarm condition.

There shall be no limit to the number of points that can be configured for remote
notification of alarm conditions and no limit on the number of remote devices which
can receive messages from the system.

On a per point basis, system shall be configurable to send messages to an individual
or group and shall be configurable to send different messages to different remote
devices based on alarm message priority level.

Remote devices may be scheduled as to when they receive messages from the
system to account for operators' work schedules.

System must be configurable to send messages to an escalation list so that if the first
device does not respond, the message is sent on to the next device after a
configurable time has elapsed.

Message detail shall be configurable on a per user basis.

During a "flood" of alarms, remote notification messages shall have the ability to
optimize several alarms into an individual remote notification message.
Workstation shall have the ability to send manual messages allowing an operator to
type in a message to be sent immediately.

Workstation shall have a feature to send a heartbeat message to periodically notify
users that they have communication with the system.

2.3 OPERATOR INTERFACE

A. Workstation hardware:

1.

10909-12002
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Personal computer operator workstations shall be provided for command entry,
information management, system monitor, alarm management and database
management functions. All real-time control functions shall be resident in the
Building Controllers to facilitate greater distribution, fault tolerance and reliability
of the building automation control.

a. Provide workstation(s) of equal capability as located on plans.

b. Workstation shall consist of a personal computer with minimum 512MB
RAM, hard drive with 80 GB available space, video card with 64 MB RAM
capable of supporting a minimum of 1280 x 1024 resolution with a
minimum of 32 Bit color, CD-RW, and DVD-ROM Drive, mouse and 101-
key enhanced keyboard. Personal computer shall be a Windows XP, 2000 or
comparable operating system and shall include a minimum 3.0 GHz
Pentium processor.

C. The PC monitor shall be of flat panel type and shall support a minimum
display resolution of no less than 1280 x 1024 pixels. The display shall have
a minimum of 17 visible area in diagonal measurement. Separate controls
shall be provided for color, contrasts and brightness. The screen shall be
non-reflective.

d. Provide an Epson FX-870 or equivalent printer at each workstation location
or on the network (Ethernet) for recording alarms, operator transactions and
systems reports.

e. Alarm Display shall list the alarms with highest priority at the top of the
display. The alarm display shall provide selector buttons for display of the
associated point graphic and message. The alarm display shall provide a
mechanism for the operator to sort alarms.

HVAC Instrumentation And Controls
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B. Operator Interface Software:
Basic Interface Description

1.

10909-12002
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a.

Operator interface software shall minimize operator training through the use
of user-friendly and interactive graphical applications, 30-character English
language point identification, on-line help, and industry standard Windows
application software. Interface software shall simultaneously communicate
with and share data between Ethernet-connected building level networks.
Provide a graphical user interface that shall minimize the use of keyboard
through the use of a mouse or similar pointing device, with a "point and
click" approach to menu selection and a “drag and drop” approach to inter-
application navigation.

The navigation shall be user friendly by utilizing “forward & back”
capability between screens and embedded hyperlinks to open graphics,
documents, drawings, etc.

Selection of applications within the operator interface software shall be via a
graphical toolbar menu — the application toolbar menu shall have the option
to be located in a docked position on any of the four sides of the visible
desktop space on the workstation display monitor, and the option to
automatically hide itself from the visible monitor workspace when not being
actively manipulated by the user.

The software shall provide a multi-tasking type environment that allows the
user to run several applications simultaneously. BMS software shall run on
a Windows XP, 2000, or comparable 32 bit operating system. System
database parameters shall be stored within an object-oriented database.
Standard Windows applications shall run simultaneously with the BMS
software. The mouse or Alt-Tab keys shall be used to quickly select and
switch between multiple applications. The operator shall be able to work in
Microsoft Word, Excel, and other Windows based software packages, while
concurrently annunciating on-line BMS alarms and monitoring information
The software shall provide, as a minimum, the following functionality:

1) Real-time graphical viewing and control of the BMS environment.

2) Reporting

3) Scheduling and override of building operations

4) Collection and analysis of historical data

5) Point database editing, storage and downloading of controller
databases.

6) Utility for combining points into logical Point Groups. The graphs
and reports in order to streamline the navigation and usability of the

system.

7) Alarm reporting, routing, messaging, and acknowledgment
“Collapsible tree,” dynamic system architecture diagram
application:

a) Showing the real-time status and definition details of all
workstations and devices on a management level network

b) Showing the real-time status and definition details of all
Building Controllers at the Primary Network.

C) Showing the definition details of all application specific
controllers

HVAC Instrumentation And Controls
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8)

10)
11)

12)

13)
14)

July 6, 2012

Definition and construction of dynamic color graphic displays.
Online, context-sensitive help, including an index, glossary of
terms, and the capability to search help via keyword or phrase.
On-screen access to User Documentation, via online help or PDF-
format electronic file.

Automatic database backup at the operator interface for database
changes initiated at Building Controllers.

Display dynamic trend data graphical plot.

a) Must be able to run multiple plots simultaneously

b) Each plot must be capable of supporting 10 pts/plot
minimum

C) Must be able to command points directly off dynamic trend
plot application.

d) Must be able to plot both real-time and historical trend data

Program editing
Transfer trend data to 3rd party spreadsheet software

a) Scheduling reports
b) Operator Activity Log
C) Open communications via BACnet Client & Server

Enhanced Functionality:

1)

2)

Provide functionality such that any of the following may be
performed simultaneously on-line, and in any combination, via
adjustable user-sized windows. Operator shall be able to drag and
drop information between the following applications, reducing the
number of steps to perform a desired function (e.g., Click on a point
on the alarm screen and drag it to the dynamic trend graph
application to initiate a dynamic trend on the desired point):

a) Dynamic color graphics application

b) Alarm management application

C) Scheduling application

d) Dynamic trend graph data plotter application

e) Dynamic system architecture diagram application

f) Control Program and Point database editing applications
)] Reporting applications

Report and alarm printing shall be accomplished via Windows Print
Manager, allowing use of network printers.

Security: Operator-specific password access protection shall be provided to
allow the administrator/manager to limit users’ workstation control, display
and data base manipulation capabilities as deemed appropriate for each user,
based upon an assigned password. Operator privileges shall "follow" the
operator to any workstation logged onto (up to 999 user accounts shall be
supported). The administrator or manager shall be able to grant discrete
levels of access and privileges, per user, for each point, graphic, report,

HVAC Instrumentation And Controls
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schedule, and BMS workstation application. And each BMS workstation
user account shall use a Windows Operating System user account as a
foundation.

The operator interface software shall also include an application to track the
actions of each individual operator, such as alarm acknowledgement, point
commanding, schedule overriding, database editing, and logon/logoff. The
application shall list each of the actions in a tabular format, and shall have
sorting capabilities based on parameters such as ascending or descending
time of the action, or name of the object on which the action was performed.
The application shall also allow querying based on object name, operator,
action, or time range.

Dynamic Color Graphics application shall include the following:

1) Must include graphic editing and modifying capabilities

2) A library of standard control application graphics and symbols must
be included
3) Must be able to command points directly off graphics application

4) Graphic display shall include the ability to depict real-time point
values dynamically with animation, picture/frame control, symbol
association, or dynamic informational text-blocks

5) Navigation through various graphic screens shall be optionally
achieved through a hierarchical “tree” structure
6) Graphics viewing shall include zoom capabilities

7) Graphics shall be capable of displaying the status of points that have
been overridden by a field HAND switch, for points that have been
designed to provide a field HAND override capability.

8) Advanced linking within the Graphics application shall provide the
ability to navigate to outside documents (e.g., .doc, .pdf, .xls, etc.),
Internet web addresses, e-mail, external programs, and other
workstation applications, directly from the Graphics application
window with a mouse-click on a customizable link symbol.

Reports shall be generated on demand or via pre-defined schedule, and
directed to CRT displays, printers or file. As a minimum, the system shall
allow the user to easily obtain the following types of reports:

1) A general listing of all or selected points in the network
2) List of all points currently in alarm

3) List of all points currently in override status

4) List of all disabled points

5) List of all points currently locked out

6) List of user accounts and access levels

7) List all weekly schedules and events

8) List of holiday programming

9) List of control limits and deadbands

10) Custom reports from 3rd party software

11) System diagnostic reports including, list of Building panels on line
and communicating, status of all Building terminal unit device
points

12) List of programs

HVAC Instrumentation And Controls
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List of point definitions

List of logical point groups

List of alarm strategy definitions
List of Building Control panels
Point totalization report

Point Trend data listings

Initial Values report

User activity report

I Scheduling and Override

1)

2)

Provide a calendar type format for simplification of time and date

scheduling and overrides of building operations. Schedule

definitions reside in the PC workstation and in the Building

Controller to ensure time equipment scheduling when PC is off-line,

PC is not required to execute time scheduling. Provide override

access through menu selection, graphical mouse action or function

key. Provide the following capabilities as a minimum:

a) Weekly schedules

b) Zone schedules

C) Event schedules — an event consists of logical combinations
of equipment and/or zones

d) Report schedules

e) Ability to schedule for a minimum of up to ten (10) years in
advance.

Additionally, the scheduling application shall:

a) Provide filtering capabilities of schedules, based on name,
time, frequency, and schedule type (event, zone, report)

b) Provide sorting capabilities of schedules, based on name,
time and type of schedule (zone, event, report)

C) Provide searching capabilities of schedules based on name —
with wildcarding options

m. Collection and Analysis of Historical Data

1)

2)

10909-12002
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Provide trending capabilities that allow the user to easily monitor
and preserve records of system activity over an extended period of
time. Any system point may be trended automatically at time-based
intervals (up to four time-based definitions per point) or change of
value, both of which shall be user-definable. Trend data shall be
collected stored on hard disk for future diagnostics and reporting.
Automatic Trend collection may be scheduled at regular intervals
through the same scheduling interface as used for scheduling of
zones, events, and reports. Additionally, trend data may be archived
to network drives or removable disk media for future retrieval.
Trend data reports shall be provided to allow the user to view all
trended point data. Reports may be customized to include
individual points or predefined groups of selected points. Provide
additional functionality to allow predefined groups of up to 250

HVAC Instrumentation And Controls
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trended points to be easily transferred on-line to Microsoft Excel.
BMS contractor shall provide custom designed spreadsheet reports
for use by the owner to track energy usage and cost, equipment run
times, equipment efficiency, and/or building environmental
conditions. BMS contractor shall provide setup of custom reports
including creation of data format templates for monthly or weekly
reports.

Provide additional functionality that allows the user to view real-
time trend data on trend graphical plot displays. A minimum of ten
points may be plotted, of either real-time or historical data. The
dynamic graphs shall continuously update point values. At any time
the user may redefine sampling times or range scales for any point.
In addition, the user may pause the display and take "snapshots" of
plot screens to be stored on the workstation disk for future recall
and analysis. Exact point values may be viewed and the graphs may
be printed. A minimum of ten (10) dynamic graphs shall run
simultaneously. Operator shall be able to command points directly
on the trend plot by double clicking on the point. Operator shall be
able to zoom in on a specific time range within a plot. The dynamic
trend plotting application shall support the following types of
graphs, with option to graph in 3D: line graph, area graph, curve
graph, area-curve graph, step graph, and scatter graph. Each graph
may be customized by the user, for graph type, graph text, titles,
line styles and weight, colors, and configurable x- and y-axes.

Dynamic Color Graphic Displays

1)

2)

3)

Capability to create color graphic floor plan displays and system
schematics for each piece of mechanical equipment, including, but
not limited to, air handling units, chilled water systems, hot water
boiler systems, and room level terminal units.
The operator interface shall allow users to access the various system
schematics and floor plans via a graphical penetration scheme, menu
selection, point alarm association, or text-based commands.
Graphics software shall permit the importing of Autocad or scanned
pictures for use in the system.
Dynamic temperature values, humidity values, flow values and
status indication shall be shown in their actual respective locations
within the system schematics or graphic floor plan displays, and
shall automatically update to represent current conditions without
operator intervention and without pre-defined screen refresh rates.
a) Provide the user the ability to display real-time point values
by animated motion or custom picture control visual
representation. Animation shall depict movement of
mechanical equipment, or air or fluid flow. Picture Control
shall depict various positions in relation to assigned point
values or ranges. A library (set) of animation and picture
control symbols shall be included within the operator
interface software’s graphics application. Animation shall

HVAC Instrumentation And Controls
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8)

9

July 6, 2012

reflect, ON or OFF conditions, and shall also be optionally
configurable for up to five rates of animation speed.

b) Sizable analog bars shall be available for monitor and
control of analog values; high and low alarm limit settings
shall be displayed on the analog scale. The user shall be
able to "click and drag" the pointer to change the setpoint.

C) Provide the user the ability to display blocks of point data
by defined point groups; alarm conditions shall be displayed
by flashing point blocks.

d) Equipment state or values can be changed by clicking on the
associated point block or graphic symbol and selecting the
new state (on/off) or setpoint.

e) State text for digital points can be user-defined up to eight
characters.

Colors shall be used to indicate status and change as the status of the
equipment changes. The state colors shall be user definable.
Advanced linking within the Graphics application shall provide the
ability to navigate to outside documents (e.g., .doc, .pdf, .xls, etc.),
Internet web addresses, e-mail, external programs, and other
workstation applications, directly from the Graphics application
window with a mouse-click on a customizable link symbol.

The Windows environment of the PC operator workstation shall
allow the user to simultaneously view several applications at a time
to analyze total building operation or to allow the display of a
graphic associated with an alarm to be viewed without interrupting
work in progress.

Off the shelf graphic software shall be provided to allow the user to
add, modify or delete system graphic background displays.

A clipart library of HVAC application and automation symbols shall
be provided including fans, valves, motors, chillers, AHU systems,
standard ductwork diagrams and laboratory symbols. The user shall
have the ability to add custom symbols to the clipart library. The
clipart library shall include a minimum of 400 application symbols.
In addition, a library consisting of a minimum of 700 graphic
background templates shall be provided.

The Graphics application shall include a set of standard Terminal
Equipment controller application-specific background graphic
templates. Templates shall provide the automatic display of a
selected Terminal Equipment controller’s control values and
parameters, without the need to create separate and individual
graphic files for each controller.

System Configuration & Definition

1)

A “Collapsible tree,” dynamic system architecture diagram/display
application of the site-specific BMS architecture showing status of
controllers, PC waorkstations and networks shall be provided. This
application shall include the ability to add and configure
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2)

3)

4)

5)

6)

7)

8)

9
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workstations, Building Controllers, as well as 3rd-party integrated
components. Symbols/Icons representing the system architecture
components shall be user-configurable and customizable, and a
library of customized icons representing 3rd-party integration
solutions shall be included. This application shall also include the
functionality for real-time display, configuration and diagnostics
connections to Building Controllers.

Network wide control strategies shall not be restricted to a single
Building Controller, but shall be able to include data from any and
all other network panels to allow the development of Global control
strategies.

Provide automatic backup and restore of all Building controller
databases on the workstation hard disk. In addition, all database
changes shall be performed while the workstation is on-line without
disrupting other system operations. Changes shall be automatically
recorded and downloaded to the appropriate Building Controller.
Changes made at the user-interface of Building Controllers shall be
automatically uploaded to the workstation, ensuring system
continuity.

System configuration, programming, editing, graphics generation
shall be performed on-line.

Point database configuration shall be available to the user within a
dedicated point database editor application included in the operator
interface software. The editor shall allow the user to create, view
existing, modify, copy, and delete points from the database.

The point editor shall have the capability to assign “informational
text” to points as necessary to provide critical information about the
equipment.

The point editor shall also allow the user to configure the alarm
management strategy for each point. The editor shall provide the
option for editing the point database in an online or offline mode
with the Building Controllers.

The operator interface software shall also provide the capability to
perform bulk modification of point definition attributes to a single
or multiple user-selected points. This function shall allow the user
to choose the properties to copy from a selected point to another
point or set of points. The selectable attributes shall include, but are
not limited to, Alarm management definitions and Trend definitions.
Control program configuration shall be available to the user within a
dedicated control program editor application included in the
operator interface software. The editor shall allow for creation,
modification and deletion of control programs. The editor shall
include a programming assistance feature that interactively guides
the user through parameters required to generate a control program.
The editor shall also include the ability to automatically compile the
program to ensure its compatibility with the Building Controllers.
The editor shall provide the option for editing the control programs
in an online or offline mode, and also the ability to selectively
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enable or disable the live program execution within the Building
Controllers.

p. Alarm Management

1)

2)

3)

4)

5)

6)

7)

Alarm Routing shall allow the user to send alarm notification to
selected printers or workstation location(s) based on time of day,
alarm severity, or point type.

Alarm Notification shall be presented to each workstation in a
tabular format application, and shall include the following
information for each alarm point: name, value, alarm time & date,
alarm status, priority, acknowledgement information, and alarm
count. Each alarm point or priority shall have the ability to sound a
discrete audible notification.

Alarm Display shall have the ability to list & sort the alarms based
on alarm status, point name, ascending or descending alarm time.
Directly from the Alarm Display, the user shall have the ability to
acknowledge, silence the alarm sound, print, or erase each alarm.
The interface shall also have the option to inhibit the erasing of
active acknowledged alarms, until they have returned to normal
status. The user shall also have the ability to command, launch an
associated graphic or trended graphical plot, or run a report on a
selected alarm point directly on the Alarm Display.

Each alarm point shall have a direct link from the Alarm Display to
further user-defined point informational data. The user shall have
the ability to also associate real-time electronic annotations or notes
to each alarm.

Alarm messages shall be customizable for each point, or each alarm
priority level, to display detailed instructions to the user regarding
actions to take in the event of an alarm. Alarm messages shall also
have the optional ability to individually enunciate on the
workstation display via a separate pop-up window, automatically
being generated as the associated alarm condition occurs. The
system shall have the ability to modify the priority text based on
operator preference.

Alarm Display application shall allow workstation operators to send
and receive real-time messages to each other, for purposes of
coordinating Alarm and BMS system management.

2.4 BUILDING CONTROLER SOFTWARE

A. General:
Furnish the following applications software to form a complete operating system for
building and energy management as described in this specification. The software
programs specified in this Section shall be provided as an integral part of Building
Controllers and shall not be dependent upon any higher level computer or another
controller for execution.

All points, panels and programs shall be identified by a 30 character name. All
points shall also be identified by a 16 character point descriptor. The same names
shall be displayed at both Building Controller and the Operator Interface.

1.

10909-12002
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3.

4.

All digital points shall have a user defined two-state status indication with 8
characters minimum (e.g. Summer, Enabled, Disabled, Abnormal).

Building Controllers shall have the ability to perform energy management routines
including but not limited to time of day scheduling, calendar-based scheduling,
holiday scheduling, temporary schedule overrides, start stop time optimization,
automatic daylight savings time switch over, night setback control, enthalpy switch
over, peak demand limiting, temperature-compensated duty cycling, heating /
cooling interlock, supply temperature reset, priority load shedding, and power failure
restart.

The Building Controllers shall have the ability to perform the following pre tested
control algorithms:

Two position control

Proportional control

Proportional plus integral control

Proportional, integral, plus derivative control

Automatic tuning of control loops

®o0 o

Each controller shall be provided with an interactive HELP function to assist
operators using POTs and remote connected operators.

Building Controllers shall not be susceptible to Microsoft Windows operating
systems based viruses.

B. System Security

1.
2.

3.
4.

5.

User access shall be secured using individual security passwords and user names.
Passwords shall restrict the user to the objects, applications, and system functions as
assigned by the system manager.

User Log On / Log Off attempts shall be recorded.

The system shall protect itself from unauthorized use by automatically logging off
following the last keystroke. The delay time shall be user-definable.

Use of workstation resident security as the only means of access control is not an
acceptable alternative to resident system security in the field panel.

C. User Defined Control Applications:

1.

2.
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Controllers shall be able to execute custom, job-specific processes defined by the
user, to automatically perform calculations and special control routines.

It shall be possible to use any system measured point data or status, any system
calculated data, a result from any process, or any user-defined constant in any
controller in the system.

Any process shall be able to issue commands to points in any and all other
controllers in the system.

Processes shall be able to generate operator messages and advisories to other
operator 1/0 devices. A process shall be able to directly send a message to a
specified device or cause the execution of a dial-up connection to a remote device
such as a printer or pager.

Each controller shall support plain language text comment lines in the operating
program to allow for quick troubleshooting, documentation, and historical
summaries of program development.

Controller shall provide a HELP function key, providing enhanced context sensitive
on-line help with task oriented information from the user manual.
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D. Alarm Management:

1.

10.

Alarm management shall be provided to monitor and direct alarm information to
operator devices. Each Building Controller shall perform distributed, independent
alarm analysis and filtering to minimize operator interruptions due to non-critical
alarms, minimize network traffic and prevent alarms from being lost. At no time
shall the Building Controllers ability to report alarms be affected by either operator
or activity at a PC workstation, local 1/0O device or communications with other
panels on the network.
Conditional alarming shall allow generation of alarms based upon user defined
multiple criteria.
An Alarm “shelving” feature shall be provided to disable alarms during testing. (Pull
the Plug, etc.).
Binary Alarms. Each binary object shall be set to alarm based on the operator-
specified state. Provide the capability to automatically and manually disable
alarming.
Analog Alarms. Each analog object shall have both high and low alarm limits.
Alarming must be able to be automatically and manually disabled.
All alarm or point change reports shall include the point's user defined language
description and the time and date of occurrence.
The user shall be able to define the specific system reaction for each point. Alarms
shall be prioritized to minimize nuisance reporting and to speed operator response to
critical alarms. A minimum of six priority levels shall be provided for each point.
Point priority levels shall be combined with user definable destination categories
(PC, printer, Building Controller, etc.) to provide full flexibility in defining the
handling of system alarms. Each Building Controller shall automatically inhibit the
reporting of selected alarms during system shutdown and start-up. Users shall have
the ability to manually inhibit alarm reporting for each point.
Alarm reports and messages shall be routed to user-defined list of operator
workstations, or other devices based on time and other conditions. An alarm shall be
able to start programs, print, be logged in the event log, generate custom messages,
and display graphics.
In addition to the point's descriptor and the time and date, the user shall be able to
print, display or store a 200 character alarm message to more fully describe the
alarm condition or direct operator response.
a. Each Building Controller shall be capable of storing a library of at least 50
alarm messages. Each message may be assignable to any number of points
in the Controller.

Operator-selected alarms shall be capable of initiating a call to a remote operator
device.

E. Scheduling:

1.

2.
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Provide a comprehensive menu driven program to automatically start and stop
designated object or group of objects in the system according to a stored time.
Schedules shall reside in the building controller and shall not rely on external
processing or network.
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3. It shall be possible to define a group of objects as a custom event (i.e. meeting,
athletic activity, etc.). Events can then be scheduled to operate all necessary
equipment automatically.

4. For points assigned to one common load group, it shall be possible to assign variable
time delays between each successive start and/or stop within that group.
5. The operator shall be able to define the following information:
a. Time, day
b. Commands such as on, off, auto, etc.
C. Time delays between successive commands.
d. There shall be provisions for manual overriding of each schedule by an

authorized operator.

6. It shall be possible to schedule calendar-based events up to one year in advance
based on the following:

a. Weekly Schedule. Provide separate schedules for each day of the week.
Each of these schedules should include the capability for start, stop, optimal
start, optimal stop, and night economizer. When a group of objects are
scheduled together as an Event, provide the capability to adjust the start and
stop times for each member.

b. Exception Schedules. Provide the ability for the operator to designate any
day of the year as an exception schedule. Exception schedules may be
defined up to a year in advance. Once an exception schedule is executed, it
will be discarded and replaced by the standard schedule for that day of the
week.

C. Holiday Schedules. Provide the capability for the operator to define up to 99
special or holiday schedules. These schedules may be placed on the
scheduling calendar and will be repeated each year. The operator shall be
able to define the length of each holiday period.

F. Automatic Daylight Savings Time Switchover: The system shall provide automatic time
adjustment for switching to/from Daylight Savings Time.

G. Night setback control. The system shall provide the ability to automatically adjust setpoints
for night control.

H. Enthalpy switchover (economizer). The Building Controller Software (BCS) shall control
the position of the air handler relief, return, and outside air dampers. If the outside air dry
bulb temperature falls below changeover set point the BCS will modulate the dampers to
provide 100 percent outside air. The user will be able to quickly changeover to an
economizer system based on dry bulb temperature and will be able to override the
economizer cycle and return to minimum outside air operation at any time.

. PID Control. A PID (proportional-integral-derivative) algorithm with direct or reverse action
and anti-windup shall be supplied. The algorithm shall calculate a time-varying analog value
that is used to position an output or stage a series of outputs. The controlled variable, set
point, and PID gains shall be user-selectable.

J. Sequencing. Provide application software based upon the sequences of operation specified
to properly sequence equipment.
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K. Staggered Start:

1.

This application shall prevent all controlled equipment from simultaneously
restarting after a power outage. The order in which equipment (or groups of
equipment) is started, along with the time delay between starts, shall be user
definable.

Upon the resumption of power, each Building Controller shall analyze the status of
all controlled equipment, compare it with normal occupancy scheduling and turn
equipment on or off as necessary to resume normal operations.

L. Totalization:

1.

Run-Time Totalization. Building Controllers shall automatically accumulate and
store run-time hours for all digital input and output points. A high runtime alarm
shall be assigned, if required, by the operator.

Consumption totalization. Building Controllers shall automatically sample, calculate
and store consumption totals on a daily, weekly or monthly basis for all analog and
digital pulse input type points.

Event totalization. Building Controllers shall have the ability to count events such as
the number of times a pump or fan system is cycled on and off. Event totalization
shall be performed on a daily, weekly or monthly basis for all points. The event
totalization feature shall be able to store the records associated with events before
reset.

M. Data Collection:

1.

2.
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A variety of historical data collection utilities shall be provided to manually or

automatically sample, store, and display system data for all points.

Building Controllers shall store point history data for selected analog and digital

inputs and outputs:

a. Any point, physical or calculated may be designated for trending. Any
point, regardless of physical location in the network, may be collected and
stored in each Building Controllers point group.

Trend data shall be stored at the Building Controllers and uploaded to the

workstation when retrieval is desired. Uploads shall occur based upon either user-

defined interval, manual command or when the trend buffers are full. All trend data
shall be available for use in 3rd party personal computer applications.

Loop Tuning. Building Controllers shall also provide high resolution sampling

capability for verification of control loop performance. Operator-initiated automatic

and manual loop tuning algorithms shall be provided for a minimum of 36 operator-
selected PID control loops. Provide capability to view or print trend and tuning
reports.

a. In automatic mode, the controller shall perform a step response test with a
minimum one-second resolution, evaluate the trend data, calculate the new
PID gains and input these values into the selected LOOP statement.

b. Loop tuning shall be capable of being initiated either locally at the Building
Controller, from a network workstation or remotely using dial-in modems.
For all loop tuning functions, access shall be limited to authorized personnel
through password protection.
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2.5 AUXILLARY CONTROL DEVICES

A MOTORIZED OR ELECTRICALLY ACTIVATED ISOLATION VALVES

1.

2.

Butterfly Valves.

a. Furnish automatic butterfly valves for isolation requirements as shown on
the drawings or required herein. All butterfly valves shall have body ratings
in accordance with the piping specifications. Valves shall be high
performance, fully lugged with carbon steel body ANSI 150/300. Valves
shall be rated for bubble tight dead end closure, with 316 stainless steel disc,
stainless steel shaft and reinforced Teflon seat and seals.

b. Motorized valves located outdoors or in areas subject to outdoor air
conditions provide fail in place, electric operators with water proof
enclosure, crankcase heater, and open and closed position limit switches.
Valve and all accessories shall be constructed for outdoor use. All electrical
devices shall be weather proof and NEMA 4 rated.

C. All valves shall be provided with external position indicators and a speed
control device to prevent rapid closure.

d. All valves shall be provided with manual override hand wheels for operating
the valve.

e The valves shall be line size as shown on plans.

Manufacturer: Bray, or approved equal.

B. BALL VALVES (ELECTRICALLY ACTIVATED)

1.

No ok

Furnish automatic full port ball valves for isolation requirements on line sizes up to
2’as shown on the drawings or required herein. All ball valves shall have ANSI 250
body rating. Valves shall bronze body and stainless steel trim.

Valves shall close against a differential pressure equal to the design pump head
pressure plus 10%.

The valves shall fail to their safe position upon power loss as specified in the
sequence of operation.

All valves shall be provided with manual override.

Provide valve position indicator end switches with the actuator.

The valves shall be line size as shown on plans.

Manufacturer: Apollo, or approved equal.

C. AUTOMATIC CONTROL VALVES
1.
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General:

a. Control valves shall be two-way or three-way type single seated globe type
for two-position or modulating service as shown. Valves shall meet ANSI
Class 1V leakage rating.

b. Body pressure rating and connection type construction shall conform to
pipe, fitting and valve schedules. Where pressure and flow combinations
exceed ratings for commercial valves and operators, industrial class valves
and operators shall be provided.

C. Valve operators shall be of electric type.

d. The valves shall be quiet in operation and fail-safe in either normally open
or normally closed position, as shown in the drawings, in the event of power
failure.
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e. Control valve operators shall be sized to close against a differential pressure
equal to the design pump head plus 10 percent.

f. Furnish differential pressure control valves for all water systems as shown
on plans and/or specified in the sequence of operations.

g. Provide valves 2" and smaller with screwed end bronze bodies and stainless
steel trim.

h. Provide valves 2-1/2" and larger with flanged ends, cast iron body and

stainless steel trim.

i Butterfly or v-port ball valves are allowed for modulating services that
require large valve sizes (above 6”), such as cooling tower temperature
bypass, chiller head pressure ,etc. where proper control with globe type
control valve cannot be achieved or the application is not economical

Water Valves:

a. Control valves shall be of equal percentage flow characteristics for
modulating service.

b. Sizing Criteria: As shown on drawings.

Steam Valves:
a. Control valves shall be of linear flow characteristics for modulating service.
b. Sizing Criteria: As shown on drawings.

D. TEMPERATURE SENSORS

1. Provide the following instrumentation as required by the monitoring, control and
optimization functions. All temperature sensors shall use platinum RTD elements
only, nickel or silicon is not acceptable. All control signals shall be via a 4-20 mA
loop.

2. Liquid Immersion Temperature
a. Temperature monitoring range: +20/+120 F or +70/+220 F
b. Output signal:  4-20 mA
C. Installation adjustment:  none required
d. Calibration adjustments:  zero & span
e. Factory calibration point: 70 deg F
f. Accuracy at calibration point: +0.5F

3. Manufacturer: Pyromation; R1T Series; or approved equal.

E. WATER DIFFERENTIAL PRESSURE SENSOR

1. General:

a. Transducer shall have linear output signal.

b. Zero and span shall be field adjustable.

C. Transducer sensing elements shall withstand continuous operating
conditions of positive or negative pressure 50% greater than calibrated span
without damage.

2. Gage Pressure:

a. Water pressure transducer shall have stainless steel diaphragm construction,
proof pressure of 150 psi minimum.

b. Transducer shall be complete with 4 to 20 mA output, required mounting
brackets, and block and bleed valves.

3. Differential:

10909-12002
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a. Water differential pressure transducer shall have stainless steel diaphragm
construction, proof pressure of 150 psi minimum.

b. Overrange limit (differential pressure) and maximum static pressure shall be
300 psi.

C. Transducer shall be complete with 4 to 20 mA output, required mounting

brackets, and three valve manifold.
Provide industrial grade differential pressure sensors for all differential pressure
bypass valves.

a. Sensor shall be factory calibrated for operating range and rated for system
pressure.
b. Provide manufacturers standard 316 stainless steel, 3 valve manifold and

pressure gauges for supply and return pressures. Output shall be 4-20 ma.
Manufacturer: Endress + Hausor; see Instrument List, Drawing J0.3; or approved
equal.

F. DIFFERENTIAL PRESSURE SWITCHES

1.

Water Differential Pressure Switch

a. Differential pressure type switches (air or water service) shall be UL listed,
SPDT snap-acting, pilot duty rated (125 VA minimum), NEMA 1 enclosure,
with scale range and differential suitable for intended application or

as shown.
b. The differential switches shall meet the following requirements:
1) Range 8 to 70 psi
2) Differential 3 psi
3) Maximum differential pressure 200 psi
4) Maximum pressure 325 psi

G. ANALOG WATER LEVEL SENSORS

1.

Furnish and install full height, analog level sensors for each location as specified.
Sensor shall provide 4-20ma signal in proportion to basin water level. Provide
waterproof enclosure and mounting hardware as required.

H. WATER BTU METERS

1.
2.
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Manufacturer: Onicon, System 10 P-1; or approved equal.

Provide insertion type water flow meters designed to mount through a fully open 1
inch full bore ball valve supplied by flow meter manufacturer. Meter flow range
shall be 2-40 feet/second for liquid service. Meter linearity shall be +/-1% for a 10:1
range. Repeatability shall be .10%. All wetted parts shall be constructed of stainless
steel, bearings shall be tungsten carbide. Housing and flange shall be carbon steel.
Housing pressure rating shall be 350 psig. A D.C. powered transmitter shall be
mounted on the flow meter. Flow transmitter output shall be 4-20 mA linear with
flow. Transmitter input shall be from magnetic pickup. Transmitter accuracy shall
be .25% of span. The water flow meter shall be Onicon F 1220 or equal.

Provide supply and return temperature sensors for "Delta-T" calculation of BTU
consumption. Monitor total accumulated BTUSs, current BTUs, monthly total BTUS,
and yearly total BTUs for each location specified or shown.

Provide isolation valve kit to allow removal and servicing of meter while system is
operating.

HVAC Instrumentation And Controls
23 09 00-26



PSU West Heating Plant July 6, 2012
Boiler Replacement
West Heating Plant

5. All devices associated with the BTU meters serving the chilled water and ice storage
system shall be suitable for the extreme environmental conditions. The devices shall
properly operate with the specified accuracy and shall not be affected by the media,
or by the environment that includes but not limited to low temperatures (10 Deg F),
temperature fluctuations and condensation. Control panel enclosures and electronics
shall meet the aforementioned requirements or located strategically to ensure proper
operation.

l. FLOW SENSING
1. Vortex Shedding Flow Meter: Steam System

a. Manufacturer: Cadillac Station Steam Co.
b. Model: CV-U Series
C. Mass Compensation Option
d. Insertion type
e. Integral Cover with Indicator Totalizer
f. ANSI Class 150
g. Minimum 25:1 turndown
h. Calibrated to NIST standard and provided with certificate

2. Turbine Flow — Single Direction (For Condensate System)
a. Manufacturer: Onicon; Model F-1200, or approved equal.
b. Turbine flow with electronic sensing
C. Suitable for 2 ¥ inch through 24 inch pipe size
d. 24V-DC supply voltage
e. Suitable for 280F temperature maximum
f. Ambient temperature range: -5 to 160F
g. Operating Pressure: 400psi (Maximum)
h. Output: 0-15V peak pulse
I. Wetted Material: 316 stainless steel
J- Electronics Enclosure: Weatherlite aluminum
k. Electrical Connection: 3-wire (minimum), Length: 10 ft. cable

J. INDOOR AIR QUALITY SENSORS

1. Refrigeration: Infrared sensing, microprocessor controlled digital transmitting
Carbon Dioxide gas monitor suitable for refrigeration gas. Type R134a; duct or wall
mounting.
a. Detection Range: 0-2000 PPM, *0-2% OR *0-5%
b. Accuracy: + 3%
C. Response Time: 35 sec. (for 90% of the reading)
d. Sensor Life Expectancy: > 10 years
e. Outputs: 4-20 mA, 0-5 Vdc or 0-10 Vdc
f. Relay Output Rating: 5A, 30 Vdc or 250 Vac resistive load)
g. Power Requirement: 17-27 Vac or 24-38 Vdc, 200 mA
h. Operating Temperature Range: 32°F to 100°F (0°C to 40°C)
i Operating Humidity Range: 0% - 95% RH, Non-Condensing

2. Manufacturer: MSA; Model Chillguard LE; or approved equal.

10909-12002 HVAC Instrumentation And Controls

Issue for Construction 23 09 00-27



PSU West Heating Plant July 6, 2012

Boiler Replacement
West Heating Plant

K. RELAYS

1.

Control relays shall be UL listed plug-in type with dust cover and LED “energized”
indicator. Contact rating, configuration, and coil voltage shall be suitable for
application.

Time delay relays shall be UL listed solid-state plug-in type with adjustable time
delay. Delay shall be adjustable +200% (minimum) from set point shown on plans.
Contact rating, configuration, and coil voltage shall be suitable for application.
Provide NEMA 1 enclosure when not installed in local control panel.

L. LOCAL CONTROL PANELS

1.

All indoor control cabinets shall be fully enclosed NEMA 1 construction with
(hinged door) key-lock latch and removable sub panels. A single key shall be
common to all field panels and sub panels.

Interconnections between internal and face mounted devices shall be prewired with
color-coded stranded conductors neatly installed in plastic troughs and/or tie-
wrapped. Terminals for field connections shall be UL listed for 600 volt service,
individually identified per control/ interlock drawings, with adequate clearance for
field wiring. Control terminations for field connection shall be individually
identified per control drawings.

Provide ON/OFF power switch with overcurrent protection for control power
sources to each local panel.

M. LEVEL SWITCHES

1.

Condensate Tank: Magnetic level gage, including site glass indicator tube, float
chamber with flood assembly, upper and lower switches.

a. Materials shall be stainless steel with gage indicator.

b. Float Chamber: 2 ¥ inch stainless steel pipe. Scale on indicator shall have
Y inch scale dimensions.

C. Switches shall be reed switches.

d. Connection to tank by 1 inch MNPT, top and bottom, vertical distance
between upper and lower points is 48 inches.

e. Contractor shall field verify distance between points of connection.

f. Manufacturer: Babbitt International, Model: LGG series; or approved equal.

Sump: Tethered float switch

a. Single-pole-double-throw switch.

b. PVC float.

C. PVC sheathed cable.

d. Manufacturer: Magnetrol; Model T10; or approved equal.

2.6 COMMUNICATION AND CONTROL WIRING

A. General:

1.

2.
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Provide copper wiring, plenum cable, and raceways as specified in the applicable
sections of Division 16 unless otherwise noted herein.
All insulated wire to be copper conductors, UL labeled for 90°C minimum service.
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B. Wire Sizing and Insulation

1.

Wiring shall comply with minimum wire size and insulation based on services listed
below:

Service Minimum Gage/Type Insulation Class
a. AC 24V Power 12 Ga Solid 600 Volt
b. DC 24V Power 10 Ga Solid 600 Volt
C. Class 1 14 Ga Stranded 600 Volt
d. Class 2 18 Ga Stranded 300 Volt
e. Class 3 18 Ga Stranded 300 Volt

Provide plenum-rated cable when open cable is permitted in supply or return air
plenum where allowed per execution specifications defined in Paragraph 3.07

C. Power Wiring:

1.
2.

115V power circuit wiring above 100 feet distance shall use minimum 10 gage.
24V control power wiring above 200 feet distance shall use minimum 12 gage.

D. Control Wiring:

1. Digital Input/Output wiring shall use Class 2 twisted pair, insulated.
2. Analog inputs shall use Class 2 twisted shielded pair, insulated and jacketed and
require a grounded shield.
3. Actuators with tri-state control shall use 3 conductor with same characteristics
E. Communication Wiring
1. Ethernet Cable shall be minimum CAT5
2. Secondary level network shall be 24 gage, TSP, low capacitance cable
F. Approved Cable Manufacturers:
1. Wiring from the following manufacturers which meet the above criteria shall be
acceptable:
a. Anixter
b. Belden

PART 3 EXECUTION

3.1 EXAMINATION

A. The project plans shall be thoroughly examined for control device and equipment locations.
Any discrepancies, conflicts, or omissions shall be reported to the architect/engineer for
resolution before rough-in work is started.

B. The contractor shall inspect the site to verify that equipment may be installed as shown. Any
discrepancies, conflicts, or omissions shall be reported to the engineer for resolution before
rough-in work is started.
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3.2

3.3

10909-12002
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COORDINATION

A

Site

1. The project coordination between trades is the responsibility of the prime contractor
who is the one tier higher contractual partner such as mechanical contractor, general
contractor, construction manager, owner or owner’s representative as applicable.

2. The controls contractor shall follow prime contractor’s job schedule and coordinate
all project related activities through the prime contractor except otherwise agreed or
in minor job site issues. Reasonable judgment shall be applied.

3. Where the work will be installed in close proximity to, or will interfere with, work
of other trades, the contractor shall assist in working out space conditions to make a
satisfactory adjustment.

4, If the contractor deviates from the job schedule and installs work without
coordinating with other trades, so as to cause interference with work of other trades,
the contractor shall make the necessary changes to correct the condition without
extra charge.

5. Coordinate and schedule work with all other work in the same area, or with work
that is dependent upon other work, to facilitate mutual progress.

Submittals.

1. Refer to the “Submittals” article in Part 1 of this specification for requirements.

Test and Balance

1.

The contractor shall furnish a single set of all tools necessary to interface to the
control system for test and balance purposes.

Coordination with controls specified in other sections or divisions.

1.

Other sections and/or divisions of this specification include controls and control
devices that are to be part of or interfaced to the control system specified in this
section. These controls shall be integrated into the system and coordinated by the
contractor as follows:

a. All communication media and equipment shall be provided as specified in
Part 2, “Communication” of this specification.
b. Each supplier of controls product is responsible for the configuration,

programming, startup, and testing of that product to meet the sequences of
operation described in this section.

C. The Contractor shall coordinate and resolve any incompatibility issues that
arise between the control products provided under this section and those
provided under other sections or divisions of this specification.

GENERAL WORKMANSHIP

A

B.

Install equipment, piping, and wiring/raceway parallel to building lines (i.e., horizontal,
vertical, and parallel to walls) wherever possible.

Verify integrity of all wiring to ensure continuity and freedom from shorts and grounds.

HVAC Instrumentation And Controls
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3.4

3.5
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C.

All equipment, installation, and wiring shall comply with acceptable industry specifications
and standards for performance, reliability, and compatibility and be executed in strict
adherence to local codes and standard practices.

EXISTING EQUIPMENT

A Unless otherwise directed, the contractor is not responsible for the repairs or replacement of
existing energy equipment and systems, valves, dampers, or actuators. Should the contractor
find existing equipment that requires maintenance, the engineer is to be notified
immediately.

B. Electronic Sensors and Transmitters: Unless specifically noted otherwise, remove and
deliver to the Owner.

C. Controllers and Auxiliary Electronic Devices: Salvage, recondition, and reuse.

D. Pneumatic Controllers, Relays and Gauges: Deliver to owner.

E. Damper Actuators, Linkages, and Appurtenances: Salvage, recondition, and reuse.

F. Control Valves: Salvage, recondition, and reuse.

G. Control Compressed Air System: Salvage, recondition, and reuse.

WIRING

A. All control and interlock wiring shall comply with national and local electrical codes and
Division 16 of this specification. Where the requirements of this section differ from those in
Division 16, the requirements of this section shall take precedence.

B. All NEC Class 1 (line voltage) wiring shall be UL Listed in approved conduit according to
NEC and Division 16 requirements.

C. All low-voltage wiring shall meet NEC Class 2 requirements. (Low-voltage power circuits
shall be sub fused when required to meet Class 2 current limit.)

D. Where NEC Class 2 (current-limited) wires are in concealed and accessible locations,
including ceiling return air plenums, approved cables not in conduit may be used provided
that cables are UL Listed for the intended application. For example, cables used in ceiling
plenums shall be UL Listed specifically for that purpose.

E. All wiring in mechanical, electrical, or service rooms—or where subject to mechanical
damage— shall be installed in conduit.

F. Do not install Class 2 wiring in conduit containing Class 1 wiring. Boxes and panels
containing high voltage wiring and equipment may not be used for low-voltage wiring
except for the purpose of interfacing the two (e.qg., relays and transformers).

G. Do not install wiring in conduit containing tubing.

HVAC Instrumentation And Controls
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H. All wire-to-device connections shall be made at a terminal block or wire nut. All wire-to-
wire connections shall be at a terminal strip or wire nut.

I All wiring within enclosures shall be neatly bundled and anchored to permit access and
prevent restriction to devices and terminals.

J. Maximum allowable voltage for control wiring shall be 120 V. If only higher voltages are
available, the contractor shall provide step-down transformers or interposing relays.

K. All plenum rated wiring shall be installed as continuous lengths, with no splices permitted
between termination points

L. All wiring in conduit shall be installed as continuous lengths, with no splices permitted
between termination points or junction boxes.

M. Maintain fire rating at all penetrations. Install plenum wiring in sleeves where it passes
through walls and floors.

N. Size and type of conduit and size and type of wire shall be the responsibility of the
contractor, in keeping with the manufacturer’s recommendations and NEC requirements,
except as noted elsewhere.

0. Include one pull string in each conduit 3/4 in. or larger.

P. Control and status relays are to be located in designated enclosures only. These enclosures
can include packaged equipment control panel enclosures unless they also contain Class 1
starters.

Q. Conceal all conduit, except within mechanical, electrical, or service rooms. Install conduit

to maintain a minimum clearance of 15 cm (6 in.) from high-temperature equipment (e.g.,
steam pipes or flues).

R. Secure conduit with conduit clamps fastened to the structure and spaced according to code
requirements. Conduit and pull boxes may not be hung on flexible duct strap or tie rods.
Conduits may not be run on or attached to ductwork.

S. Adbhere to this specification’s Division 16 requirements where conduit crosses building
expansion joints.

T. The Contractor shall terminate all control and/or interlock wiring and shall maintain updated
(as-built) wiring diagrams with terminations identified at the job site.

u. Flexible metal conduits and liquid-tight, flexible metal conduits shall not exceed 1 m (3 ft) in
length and shall be supported at each end. Flexible metal conduit less than %% in. electrical
trade size shall not be used. In areas exposed to moisture, including chiller and boiler rooms,
liquid-tight, flexible metal conduits shall be used.

10909-12002 HVAC Instrumentation And Controls
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V.

Conduit must be adequately supported, properly reamed at both ends, and left clean and free
of obstructions. Conduit sections shall be joined with couplings (according to code).
Terminations must be made with fittings at boxes, and ends not terminating in boxes shall
have bushings installed.

3.6 COMMUNICATION WIRING

A

The contractor shall adhere to the items listed in the “Wiring” article in Part 3 of the
specification.

All cabling shall be installed in a neat and workmanlike manner. Follow manufacturer’s
installation recommendations for all communication cabling.

Do not install communication wiring in raceway and enclosures containing Class 1 or other
Class 2 wiring.

Maximum pulling, tension, and bend radius for cable installation, as specified by the cable
manufacturer, shall not be exceeded during installation.

Contractor shall verify the integrity of the entire network following the cable installation.
Use appropriate test measures for each particular cable.

When a cable enters or exits a building, a lightning arrestor must be installed between the
lines and ground. The lighting arrestor shall be installed according to the manufacturer’s
instructions.

All runs of communication wiring shall be unspliced length when that length is
commercially available.

All communication wiring shall be labeled to indicate origination and destination data.

Grounding of coaxial cable shall be in accordance with NEC regulations article on
“Communications Circuits, Cable, and Protector Grounding.”

3.7 INSTALLATION OF SENSORS

A

B.

10909-12002

General:

1. Install sensors in accordance with the manufacturer’s recommendations.

2. Mount sensors rigidly and adequately for the environment within which the sensor
operates.

3. All wires attached to sensors shall be air sealed in their raceways or in the wall to

stop air transmitted from other areas affecting sensor readings.

Instrumentation Installed in Piping Systems

1. Thermometers and temperature sensing elements installed in liquid systems shall be
installed in thermowells.
2. All pipe-mounted temperature sensors shall be installed in wells.

HVAC Instrumentation And Controls
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C.

Water Differential pressure sensors

1. Differential pressure sensors shall be installed with valved taps into the piping to
ensure serviceability without draining the system
2. Sensors shall be mounted with bleed valves. After sensor installation any air shall be

eliminated using the bleed valves to ensure reading accuracy

3. The sensors shall be located to ensure accessibility

4. Flow meters

5 The minimum straight unobstructed piping for the flowmeter installation shall be at
least 10 pipe diameters upstream and at least 5 pipe diameters downstream and/or in
accordance with the manufacturer's installation instructions.

3.8 WARNING LABELS AND IDENTIFICATION TAGS

A

10909-12002

Permanent warning labels shall be affixed to all equipment that can be automatically started

by the DDC system.

1. Labels shall use white lettering (12-point type or larger) on a red background.

2. Warning labels shall read as follows: “C A U T 1 O N This equipment is operating
under automatic control and may start or stop at any time without warning. Switch
disconnect to “Off” position before servicing.”

Permanent warning labels shall be affixed to all motor starters and all control panels that are

connected to multiple power sources utilizing separate disconnects.

1. Labels shall use white lettering (12-point type or larger) on a red background.

2. Warning labels shall read as follows: “C A U T 1 O N This equipment is fed from
more than one power source with separate disconnects. Disconnect all power
sources before servicing.”

Equipment and Device labeling:

1. Labels and tags shall be keyed to the unique identifiers shown on the As-Built
drawings.
2. All Enclosures and DDC Hardware shall be labeled.

w

All sensors and actuators not in occupied areas shall be tagged.
4. Airflow measurement arrays shall be tagged to show flow rate range for signal
output range, duct size, and pitot tube AFMS flow coefficient.

5. Duct static pressure taps shall be tagged at the location of the pressure tap.

6. Tags shall be plastic or metal and shall be mechanically attached directly to each
device or attached by a metal chain or wire.

7. Labels exterior to protective enclosures shall be engraved plastic and mechanically
attached to the enclosure or DDC Hardware.

8. Labels inside protective enclosures may be attached using adhesive, but shall not be
hand written.

9. Identify all other control components with permanent labels. All plug-in components
shall be labeled such that removal of the component does not remove the label.

10. Identify room sensors relating to terminal box or valves with nameplates.

11. Manufacturers’ nameplates and UL or CSA labels are to be visible and legible after

equipment is installed.

HVAC Instrumentation And Controls
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D. Identification of Tubing and Wiring
1. All wiring and cabling including that within factory-fabricated panels shall be
labeled at each end within 5 ¢cm (2 in.) of termination with the DDC address or
termination number.

2. Permanently label or code each point of field terminal strips to show the instrument
or item served.
3. All pneumatic tubing shall be labeled at each end within 5 cm (2 in.) of termination

with a descriptive identifier.
3.9 IDENTIFICATION OF HARDWARE AND WIRING
A. See Section 26 05 53 — Identification for Structural System

B. All wiring and cabling, including that within factory-fabricated panels shall be labeled at
each end within 5 cm (2 in.) of termination with the DDC address or termination number.

C. All pneumatic tubing shall be labeled at each end within 5 cm (2 in.) of termination with a
descriptive identifier.

D. Permanently label or code each point of field terminal strips to show the instrument or item
served.

E. Identify control panels with laminated plastic nameplates, as per Section 26 05 53.

F. Identify all other control components with permanent labels. All plug-in components shall be

labeled such that removal of the component does not remove the label.

G. Manufacturers’ nameplates and UL or CSA labels are to be visible and legible after
equipment is installed.

H. Identifiers shall match record documents.
3.10 CONTROL SYSTEM CHECKOUT AND TESTING

A. Perform a three-phase commissioning procedure consisting of field 1/0 calibration and
commissioning, system commissioning and integrated system program commissioning.
Document all commissioning information on commissioning data sheets that shall be
submitted prior to acceptance testing. Commissioning work that requires shutdown of
system or deviation from normal function shall be performed when the operation of the
system is not required. The commissioning must be coordinated with the owner and
construction manager to ensure systems are available when needed. Notify the operating
personal in writing of the testing schedule so that authorized personnel from the owner and
construction manager are present throughout the commissioning procedure.

10909-12002 HVAC Instrumentation And Controls
Issue for Construction 23 09 00-35



PSU West Heating Plant July 6, 2012

Boiler Replacement
West Heating Plant

B. Phase | — Field I/O Calibration and Commissioning

1.

Verify that each control panel has been installed according to plans, specifications
and approved shop drawings. Calibrate, test, and have signed off each control sensor
and device. Commissioning to include, but not be limited to:

a. Sensor accuracy at 10, 50 and 90% of range.
b. Sensor range.
C. Verify analog limit and binary alarm reporting.
d. Point value reporting.
e. Binary alarm and switch settings.
f. Actuator and positioner spring ranges if pneumatic actuation is utilized.
g. Fail safe operation on loss of control signal, pneumatic air, electric power,
network communications, etc.
C. Phase Il — System Commissioning

1. Each BMS program shall be put on line and commissioned. The contractor shall, in
the presence of the owner and construction manager, demonstrate each programmed
sequence of operation and compare the results in writing.

2. In addition, each control loop shall be tested to verify proper response and stable
control, within specified accuracy.

3. System program test results shall be recorded on commissioning data sheets and
submitted for record. Any discrepancies between the specification and the actual
performance will be rectified and re-tested.

D. Phase Il - Integrated System Program Commissioning
1. Tests shall include, but not be limited to:
a. Data communication, both normal and failure modes.
b. Fully loaded system response time.
C. Impact of component failures on system performance and system operation.
d. Time/Date changes.
e. End of month/ end of year operation.
f. Season changeover.
g. Global application programs and point sharing.
h. System backup and reloading.
i System status displays.
J- Diagnostic functions.
K. Power failure routines.
. Battery backup.
m. Testing of all electrical and HVAC systems with other division of work.
2. Submit for approval, a detailed acceptance test procedure designed to demonstrate

10909-12002
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compliance with contractual requirements. This Acceptance test procedure will take
place after the commissioning procedure but before final acceptance, to verify that
sensors and control devices maintain specified accuracy and the system performance
does not degrade over time.
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3.

Using the commissioning test data sheets, the contractor shall demonstrate each
point. The contractor shall also demonstrate 100 percent of the system functions.
The contractor shall demonstrate all points and system functions until all devices
and functions meet specification.

3.11 CONTROL SYSTEM DEMONSTRATION AND ACCEPTANCE

A. Demonstration

1.

Prior to acceptance, the control system shall undergo a series of performance tests to
verify operation and compliance with this specification. These tests shall occur after
the Contractor has completed the installation, started up the system, and performed
his/her own tests.

The tests described in this section are to be performed in addition to the tests that the
contractor performs as a necessary part of the installation, start-up, and debugging
process.

The demonstration process shall follow that approved in Part 1, “Submittals.” The
approved checklists and forms shall be completed for all systems as part of the
demonstration.

As each control input and output is checked, a log shall be completed showing the
date, technician’s initials, and any corrective action taken or needed.

Demonstrate compliance with sequences of operation through all modes of
operation.

Any tests that fail to demonstrate the operation of the system shall be repeated at a
later date. The contractor shall be responsible for any necessary repairs or revisions
to the hardware or software to successfully complete all tests.

B. Acceptance

1.

3.12 TRAINING

A. Provide

All tests described in this specification shall have been performed to the satisfaction
of both the engineer and owner prior to the acceptance of the control system as
meeting the requirements of completion.

Any tests that cannot be performed due to circumstances beyond the control of the
contractor may be exempt from the completion requirements if stated as such in
writing by the engineer. Such tests shall then be performed as part of the warranty.
The system shall not be accepted until all forms and checklists completed as part of
the demonstration are submitted and approved as required in Part 1, “Submittals.”

a minimum of four (4) on-site, on-line, or classroom training sessions throughout the

contract period for personnel designated by the owner. Each session shall be a minimum of

four (4)

B. Provide
include:
1.

10909-12002
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hours each
40 hours of site specific training for Owner's operating personnel. Training shall

Day-to-day Operators:

a. Proficiently operate the system

b Understand control system architecture and configuration
C. Understand DDC system components

d Operate the workstation and peripherals

HVAC Instrumentation And Controls
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e. Log on and off the system

f. Access graphics, point reports, and logs

g. Adjust and change system set points, time schedules, and holiday schedules

h. Recognize malfunctions of the system by observation of the graphical visual
signals

i Understand system drawings and Operation and Maintenance manual

J. Understand the job layout and location of control components

K. Access data from DDC controllers

2. Advanced Operators:

a. Make and change graphics on the workstation

b. Create, delete, and modify alarms, including annunciation and routing of
these

C. Create, delete, and modify point trend logs and graph or print these both on
an ad-hoc basis and at user-definable time intervals

d. Create, delete, and modify reports

e. Add, remove, and modify system’s physical points

f. Create, modify, and delete programming

g. Add panels when required

h. Add operator interface stations

i Create, delete, and modify system displays, both graphical and others

j. Perform DDC system field checkout procedures

k. Perform DDC controller unit operation and maintenance procedures

I Perform workstation and peripheral operation and maintenance procedures

m. Perform DDC system diagnostic procedures

n. Configure hardware including PC boards, switches, communication, and I/O
points

0. Maintain, calibrate, troubleshoot, diagnose, and repair hardware

p. Adjust, calibrate, and replace system components

3. System Managers/Administrators:

a. Maintain software and prepare backups

b. Interface with job-specific, third-party operator software

C. Add new users and understand password security procedures

C. Since the Owner may require personnel to have more comprehensive understanding of the

hardware and software, additional training must be available from the Contractor. If such
training is required by the Owner, it will be contracted at a later date. Provide description of
available local and factory customer training if requested by owner.

10909-12002
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SECTION 2311 13

FACILITY FUEL-OIL PIPING

PART 1 GENERAL

11 SUMMARY

July 6, 2012

A. Section Includes:

©ooN>O~wWN

Fuel oil piping - above ground.
Unions and flanges.

Valves.

Pipe hangers and supports.
Relief valves.

Back pressure regulating valves.
Strainers.

Flexible connectors.

Remote filling station.

B. Related Sections:
1.

N

Section 05 12 00 - Structural Steel Framing: Product requirements for touch-up
painting of structural steel.

Section 09 90 00 - Painting and Coating: Product requirements for painting for
placement by this section.

Section 23 05 23 - General-Duty Valves for HVAC Piping: Valves for fuel oil piping
systems.

Section 23 05 29 - Hangers and Supports for HVAC Piping and Equipment: Product
requirements for pipe hangers and supports and firestopping for placement by this
section.

Section 23 05 53 - Identification for HVAC Piping and Equipment: Product
requirements for valve and pipe identification for placement by this section.

1.2 REFERENCES

A American Society of Mechanical Engineers:
1. ASME B16.3 - Malleable Iron Threaded Fittings.
2. ASME B31.1 - Power Piping.
3. ASME B31.9 - Building Services Piping.
4.  ASME B36.10M - Welded and Seamless Wrought Steel Pipe.
B. ASTM International:
1.  ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped,
Zinc-Coated, Welded and Seamless.
2.  ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon
Steel and Alloy Steel for Moderate and High Temperature Service.
3. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers.

10909-12002
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American Welding Society:
1.  AWSDL1.1 - Structural Welding Code - Steel.

Manufacturers Standardization Society of the Valve and Fittings Industry:

MSS SP 58 - Pipe Hangers and Supports - Materials, Design and Manufacturer.
MSS SP 69 - Pipe Hangers and Supports - Selection and Application.

MSS SP 70 - Cast Iron Gate Valves, Flanged and Threaded Ends.

MSS SP 71 - Cast Iron Swing Check Valves, Flanged and Threaded Ends.

MSS SP 80 - Bronze Gate, Globe, Angle and Check Valves.

MSS SP 85 - Cast Iron Globe & Angle Valves, Flanged and Threaded.

MSS SP 89 - Pipe Hangers and Supports - Fabrication and Installation Practices.
MSS SP 110 - Ball Valves, Socket-Welding

N~ E

National Electrical Manufacturers Association:
1. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).

National Fire Protection Association:
1. NFPA 30 - Flammable and Combustible Liquids Code.
2. NFPA 31 - Standard for the Installation of Oil-Burning Equipment.

Underwriters Laboratories Inc.:

1. UL 536 - Flexible Metallic Hose.

2. UL 567 - Pipe Connectors for Flammable Liquids and Combustible Liquids and LP-
Gas.

3. UL 842 - Valves for Flammable Fluids.

4, UL 913 - Intrinsically Safe Apparatus and Associated Apparatus for Use in Class I, 1,
and 111, Division 1, Hazardous Locations.

1.3 SYSTEM DESCRIPTION

A

B.

10909-12002

Provide piping of material as specified in Piping Schedules on Drawing.

Where more than one piping system material is specified, provide compatible system
components and joints. Use non-conducting dielectric connections when joining dissimilar
metals in systems.

Provide flanges, unions, or couplings at locations requiring servicing. Use unions, flanges, or
couplings downstream of valves and at equipment connections. Do not use direct welded or
threaded connections to valves, equipment.

Provide pipe hangers and supports in accordance with ASME B31.1, ASME B31.9, ASTM
F708, MSS SP 58, MSS SP 69, and MSS SP 89.

Use ball valves for shut-off and to isolate equipment, part of systems, or vertical risers.
Use ball valves for throttling, bypass, or manual flow control services.

Use spring loaded check valves on discharge of pumps.

Facility Fuel-Oil Piping
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H. Use 3/4 inch ball valves with cap for drains at low points of piping, bases of vertical risers,
and at equipment.

I Flexible Connectors: Use at or near equipment and seismic joint where piping configuration
does not absorb vibration. See drawing layout

14 SUBMITTALS
A. Section 01300 - Submittals.

B. Shop Drawings:

1.  Piping System: Indicate layout of each piping system to scale. Indicate piping system
routing showing pipe sizes, elevations, pipe lengths, fitting locations, valve locations,
expansion joints, and anchor locations. Indicate on shop drawings locating system
routing and panel location.

C. Product Data:

1. Piping: Submit data on pipe materials, fittings, and accessories. Submit manufacturers
catalog information.

2. Valves: Submit manufacturer’s catalog information with valve data and ratings for
each service.

3. Hangers and Supports: Submit manufacturer’s catalog information including load
capacity.

4, Remote Fill Station: Submit manufacturer’s catalog information for controller, alarm
unit, shutoff valve, ports location and sizes and installation manual. Manufacturer:
Pryco, Inc. (IL).

D. Design Data: Indicate pipe size. Indicate load carrying capacity of trapeze, multiple pipe,
and riser support hangers.

E. Test Reports: Submit written test results for piping system pressure test.
F. Manufacturer's Installation Instructions: Submit piping accessories and remote filling station
data.

G. Welders Certificates: Certify welders employed on the Work, verifying AWS qualification
within previous 12 months.

1.5 CLOSEOUT SUBMITTALS
A Section 01780 — Contract Closeout
B. Project Record Documents: As-built drawings.
1.6 QUALITY ASSURANCE
A. Perform Work in accordance with NFPA 30 and NFPA 31.

B. List and label flexible connectors in accordance with UL 536.

10909-12002 Facility Fuel-Oil Piping
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C. Perform Work in accordance with ASME B31.1 ASME B31.9 code for installation of piping
systems and ASME Section IX for welding materials and procedures.

D. Perform Work in accordance with applicable code authority having jurisdiction for welding
hanger and support attachments to building structure.

E. Maintain one copy of document on site.
1.7 QUALIFICATIONS
A. Manufacturer: Company specializing in manufacturing products specified in this section
with minimum three years documented experience.
B. Design piping system hangers and supports under direct supervision of Professional
Engineer experienced in design of this Work and licensed in State of Oregon.
1.8 PRE-INSTALLATION MEETINGS
A. Section 01040 - Project Coordination
B. Convene minimum one week prior to commencing work of this section.
19 DELIVERY, STORAGE, AND HANDLING
A. Section 01630 — Product Requirements
B. Accept valves on site in shipping containers with labeling in place. Inspect for damage.
C. Protect piping and fittings from soil and debris with temporary end caps and closures.
Maintain in place until installation.
1.10 FIELD MEASUREMENTS
A Verify field measurements prior to fabrication.
1.11  COORDINATION
A Section 01040 - Project Coordination
112  WARRANTY
A Section 01780 — Contract Closeout.
1.13 EXTRA MATERIALS
A. Section 01780 — Contract Closeout.
B. Furnish two packing kits for each type and size valve.
10909-12002 Facility Fuel-Oil Piping
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PART 2 PRODUCTS

2.1 FUEL OIL PIPING - ABOVE GROUND

A. See piping schedule on drawings.

2.2 PIPE HANGERS AND SUPPORTS

A Install in accordance with Section 23 05 29 — Hangers and Supports
B. For outdoor accessories: All components shall be hot dipped galvanized or 304 stainless
steel.

2.3 FLEXIBLE CONNECTORS

A Manufacturers:
1. Flex-Hose Co., Inc.
2. Flex-Weld, Inc.
3.  The Metraflex Company
4.  Substitutions: Section 01630 — Product Requirements and Substitutions

B. Verify material compatibility.

C. Corrugated Type 316 stainless steel inner hose with single layer of Type 304 stainless steel

exterior braiding, 4 inches movement all directions; for maximum working pressure 200
psig. End connections shall be all welded joints.

PART 3 EXECUTION
3.1 EXAMINATION

A. Section 01400 — Quality Requirements.

3.2 PREPARATION

A Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe.
B. Remove scale and dirt, on inside and outside, before assembly.
C. Prepare piping connections to equipment with flanges or unions.

3.3 INSTALLATION - PIPE HANGERS AND SUPPORTS
A. Install pipe hangers and supports in accordance with Section 23 05 29.
34 INSTALLATION - ABOVEGROUND PIPING

A Install fuel oil piping in accordance with NFPA 31.

10909-12002 Facility Fuel-Oil Piping
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B.

Provide non-conducting dielectric connections wherever jointing dissimilar metals. Install in
accordance with NACE RP-01-69.

Route piping in orderly manner and maintain gradient.
Install piping to conserve building space and not interfere with use of space.
Group piping whenever practical at common elevations.

Install piping to allow for expansion and contraction without stressing pipe, joints, or
connected equipment.

Sleeve pipe passing through partitions, walls and floors. Refer to Section 23 05 29.

Install firestopping at fire rated construction perimeters and openings containing penetrating
sleeves and piping. Refer to Section 23 05 29.

Provide clearance for installation of insulation and access to valves and fittings.
Provide access where valves and fittings are not exposed.

Where pipe support members are welded to structural building framing, scrape, brush clean,
weld, and apply one coat of zinc rich primer. Refer to Section 05 12 00.

Prepare pipe, fittings, supports, and accessories not pre-finished, ready for finish painting.
Refer to Section 09 90 00 and 09 96 00.

Install identification on piping systems including underground piping. Refer to Section
2305 53.

Install valves with stems upright or horizontal, not inverted.

Protect piping systems from entry of foreign materials by temporary covers, completing
sections of the Work, and isolating parts of completed system.

3.5 FIELD QUALITY CONTROL

A.

B.

Section 01780 — Contract Closeout.

Pressure test fuel oil piping in accordance with NFPA 31.

3.6 SCHEDULES

A.

B.

10909-12002

See valve schedule in Section 23 05 23.

Pipe Hanger: See Section 23 05 29.

END OF SECTION
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SECTION 23 11 23

FACILITY NATURAL-GAS PIPING

PART 1 GENERAL

11 SUMMARY

A Section Includes:
1. Natural gas piping above grade.
2. Unions and flanges.
3. Valves.
4, Pipe hangers and supports.

1.2 REFERENCES

A. American National Standards Institute:
1. ANSI Z21.15 - Manually Operated Gas Valves for Appliances, Appliance
Connector Valves and Hose End Valves.
B. American Society of Mechanical Engineers:
1. ASME B16.3 - Malleable Iron Threaded Fittings.
2. ASME B16.26 - Cast Copper Alloy Fittings for Flared Copper Tubes.
3. ASME B16.33 - Manually Operated Metallic Gas Valves for Use in Gas Piping

Systems Up to 125 psig (sizes 1/2 - 2).

4, ASME B31.9 - Building Services Piping.

5. ASME Section IX - Boiler and Pressure Vessel Code - Welding and Brazing
Qualifications.

C. ASTM International:

1. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped,
Zinc-Coated, Welded and Seamless.

2. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought
Carbon Steel and Alloy Steel for Moderate and High Temperature Service.

3. ASTM B749 - Standard Specification for Lead and Lead Alloy Strip, Sheet, and

Plate Products.
4. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers.

D. American Welding Society:

1. AWS D1.1 - Structural Welding Code - Steel.

E. American Water Works Association:
1. AWWA C105 - American National Standard for Polyethylene Encasement for

Ductile-Iron Pipe Systems.

F. Manufacturers Standardization Society of the Valve and Fittings Industry:
1. MSS SP 58 - Pipe Hangers and Supports - Materials, Desigh and Manufacturer.
2. MSS SP 67 - Butterfly Valves.

10909-12002 Facility Natural-Gas Piping
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3. MSS SP 69 - Pipe Hangers and Supports - Selection and Application.
4. MSS SP 78 - Cast Iron Plug Valves, Flanged and Threaded Ends.
5. MSS SP 89 - Pipe Hangers and Supports - Fabrication and Installation Practices.
6. MSS SP 110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and
Flared Ends.
G. National Fire Protection Association:
1. NFPA 54 - National Fuel Gas Code.
H. Underwriters Laboratories Inc.:
1. UL 842 - Valves for Flammable Fluids.

13 SYSTEM DESCRIPTION
A Where more than one piping system material is specified, provide compatible system
components and joints. Use non-conducting dielectric connections when joining dissimilar
metals in systems.
B. Provide flanges, unions, or couplings at locations requiring servicing. Use unions, flanges, or
couplings downstream of valves and at equipment connections. Do not use direct welded or
threaded connections to valves, equipment.

C. Provide pipe hangers and supports in accordance with ASME B31.9, ASTM F708, MSS SP
58, MSS SP 69, and MSS SP 89.

D. Use plug, valves for shut-off and to isolate equipment, part of systems, or vertical risers.
14 SUBMITTALS

A. Section 01300 - Submittals: Submittal procedures.

B. Product Data:
1. Piping: Submit data on pipe materials, fittings, and accessories. Submit
manufacturers catalog information.
2. Valves: Submit manufacturers catalog information with valve data and ratings for
each service.
3. Hangers and Supports: Submit manufacturers catalog information including load
capacity.
C. Design Data: Indicate pipe size. Indicate load carrying capacity of trapeze, multiple pipe,

and riser support hangers.
D. Test Reports: Indicate results of piping system pressure test.
E. Manufacturer's Certificate: Certify Products meet or exceed specified requirements.

F. Welders Certificates: Certify welders employed on the Work, verifying AWS qualification
within previous 12 months.

10909-12002 Facility Natural-Gas Piping
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15 CLOSEOUT SUBMITTALS
A Section 01780 — Contract Closeout: Requirements for Submittals.
B. Project Record Documents: Record actual locations of valves, piping system, and system
components.
C. Operation and Maintenance Data: Submit for valves and gas pressure regulators installation
instructions, spare parts lists, and exploded assembly views.
1.6 QUALITY ASSURANCE
A. Perform natural gas Work in accordance with NFPA 54.
B. Perform work in accordance with applicable code and local gas company requirements.
C. Perform Work in accordance with ASME B31.9 code for installation of piping systems and
ASME Section IX for welding materials and procedures.
D. Perform Work in accordance with applicable code authority having jurisdiction AWS D1.1
for welding hanger and support attachments to building structure.
E. Furnish shutoff valves complying with ASME B16.33 or ANSI Z21.15.
F. Perform Work in accordance with State Municipality of Highways Public Work's standard.
G. Maintain one copy copies of each document on site.
1.7 QUALIFICATIONS
A. Manufacturer: Company specializing in manufacturing products specified in this section
with minimum three years documented experience.
B. Installer: Company specializing in performing Work of this section with minimum three
years documented experience or approved by manufacturer.
1.8 PRE-INSTALLATION MEETINGS
A Section 01040 - Project Coordination: Construction Coordination.
B. Convene minimum one week prior to commencing work of this section.
19 DELIVERY, STORAGE, AND HANDLING
A Section 01630 - Product Requirements: Product storage and handling requirements.
B. Accept valves on site in shipping containers with labeling in place. Inspect for damage.
10909-12002 Facility Natural-Gas Piping
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C. Protect piping and fittings from soil and debris with temporary end caps and closures.
Maintain in place until installation. Furnish temporary protective coating on cast iron and
steel valves.
1.10 ENVIRONMENTAL REQUIREMENTS
A. Do not install underground piping when bedding is wet or frozen.
1.11  FIELD MEASUREMENTS
A Verify field measurements prior to fabrication.
1.12 COORDINATION
A. Section 01040 - Project Coordination.

B. Coordinate trenching excavating bedding backfilling of buried piping systems with
requirements of Section 31 23 17.

113  WARRANTY

A. Section 01780 — Contract Closeout: Warranties and Bonds.

B. Furnish five year manufacturer warranty for valves excluding packing.
1.14 EXTRA MATERIALS

A. Section 01780 — Contract Closeout: Spare parts and extra quantities.

B. Furnish two packing kits for each type and size valve.

PART 2 PRODUCTS
2.1 NATURAL GAS PIPING, ABOVE GRADE
A See schedule on drawings.
2.2 VALVES
A. See Section 23 05 23, “General Duty Valves and Accessories”
2.3 PIPE HANGERS AND SUPPORTS
A See Section 23 05 29, “Hangers & Pipe Supports for Piping and Equipment”
24 PIPE COATING

A All natural gas piping shall be painted yellow and marked with appropriate labels.

10909-12002 Facility Natural-Gas Piping
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1. Paint to be Carboline 890 or 893 — Yellow 6666 or DuPont 25p Safety Yellow
23663 with surface preparation per paint manufacturer’s requirement.
2. See Section 09 90 00 Painting and Coating.

PART 3 EXECUTION

3.1 EXAMINATION
A. Verify excavations are to required grade, dry, and not over-excavated.
3.2 PREPARATION
A. Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe.
B. Remove scale and dirt, on inside and outside, before assembly.
C. Prepare piping connections to equipment with flanges or unions.
3.3 INSTALLATION - PIPE HANGERS AND SUPPORTS
A. Install pipe hangers and supports in accordance with Section 23 05 29.
3.4 INSTALLATION - ABOVE GROUND PIPING SYSTEMS
A Install natural gas piping in accordance with NFPA 54.
B. Provide non-conducting dielectric connections wherever jointing dissimilar metals.
C. Route piping in orderly manner and maintain gradient.
D. Install piping to conserve building space and not interfere with use of space.
E. Group piping whenever practical at common elevations.
F. Install piping to allow for expansion and contraction without stressing pipe, joints, or
connected equipment.
G. Provide clearance for installation of insulation and access to valves and fittings.
H. Provide access where valves and fittings are not exposed. Coordinate size and location of
access doors.
l. Where pipe support members are welded to structural building framing, scrape, brush clean,
weld, and apply one coat of zinc rich primer.
J. Provide support for utility meters in accordance with requirements of utility company.
K. Prepare pipe, fittings, supports, and accessories not pre-finished, ready for finish painting.
Refer to Section 09 90 00.
10909-12002 Facility Natural-Gas Piping
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L.

M.

N.

July 6, 2012

Install identification on piping systems including underground piping. Refer to Section

23 05 53.

Install valves with stems upright or horizontal, not inverted.

Protect piping systems from entry of foreign materials by temporary covers, completing
sections of the Work, and isolating parts of completed system.

3.5 FIELD QUALITY CONTROL
A. Section 01780 — Project Closeout: Field inspecting, testing, adjusting, and balancing.
B. Pressure test natural gas piping in accordance with NFPA 54.
3.6 SCHEDULES
A See schedules on drawings.
B. Pipe Hanger Spacing:
STEEL STEEL PIPE
PIPE SIZE PIPE MINIMUM
Inches MAXIMUM HANGER ROD
HANGER SPACING DIAMETER
Feet Inches
1/2 6 3/8
3/4 7 3/8
1 7 3/8
1-1/4 7 3/8
1-1/2 9 3/8
2 10 3/8
2-1/2 10 1/2
3 10 1/2
4 10 5/8
5 10 5/8
6 10 3/4
8 10 3/4

10909-12002
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PART 1 GENERAL

11 SUMMARY

SECTION 23 22 13

STEAM AND CONDENSATE HEATING PIPING

A. Section Includes:

NG~ E

Low pressure steam piping.

Low pressure steam condensate piping.

Medium and high pressure steam piping.

Medium and high pressure steam condensate piping.
Equipment drains and over flows.

Unions and flanges.

Pipe hangers and supports.

Valves.

B. Related Sections:

Nook~wdE

1.2 REFERENCES

Section 23 05 23 - General-Duty Valves and Accessories.

Section 23 05 29 - Hangers and Supports for HVAC Piping and Equipment.
Section 23 05 53 — Mechanical Identification for Piping and Equipment.
Section 23 05 93 — Testing, Adjusting, and Balancing

Section 23 07 00 — Mechanical Insulation.

Section 23 22 16 - Steam and Condensate Piping Specialties.

Section 23 22 23 - Steam Condensate Pumps.

A. American Society of Mechanical Engineers:

Nogak~rwdE

ASME B16.3 - Malleable Iron Threaded Fittings.

ASME B16.4 - Gray Iron Threaded Fittings.

ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings.

ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings.
ASME B31.1 - Power Piping.

ASME B31.9 - Building Services Piping.

ASME Section IX - Boiler and Pressure Vessel Code - Welding and Brazing
Qualifications.

B. ASTM International:

1.

2.

3.

10909-12002
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ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped,
Zinc-Coated, Welded and Seamless.

A216/A216M - Standard Specification for Steel Castings, Carbon, Suitable for
Fusion Welding, for High- Temperature Service.

ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought
Carbon Steel and Alloy Steel for Moderate and High Temperature Service.

ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers.

Steam And Condensate Heating Piping
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C.

American Welding Society:
1. AWS D1.1 - Structural Welding Code - Steel.

Manufacturers Standardization Society of the Valve and Fittings Industry:

MSS SP 58 - Pipe Hangers and Supports - Materials, Desigh and Manufacturer.
MSS SP 69 - Pipe Hangers and Supports - Selection and Application.

MSS SP 70 - Cast Iron Gate Valves, Flanged and Threaded Ends.

MSS SP 71 - Cast Iron Swing Check Valves, Flanged and Threaded Ends.

MSS SP 85 - Cast Iron Globe & Angle Valves, Flanged and Threaded.

MSS SP 89 - Pipe Hangers and Supports - Fabrication and Installation Practices.
MSS SP 110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and
Flared Ends.

Nook~wnE

13 SYSTEM DESCRIPTION

A

Where more than one piping system material is specified, provide compatible system
components and joints. Use non-conducting dielectric connections whenever jointing
dissimilar metals in open systems.

Provide flanges, union, and couplings at locations requiring servicing. Use unions, flanges,
and couplings downstream of valves and at equipment or apparatus connections. Do not use
direct welded or threaded connections to valves, equipment or other apparatus.

Provide pipe hangers and supports in accordance with Section 23 05 29.

Provide valves in accordance with Section 23 05 23.

Provide insulation in accordance with Section 23 07 00.

Include all incidental items and work not specifically shown or specified but required by
good practice in a complete system.

The drawings and specifications are complementary. What is called for in one shall be
called for in both.

Current PSU steam system is 15 psig operating at 8-10 psig. All new installed steam piping
is designed for 150 psig operating at 125 psig. New steam/condensate piping shall be tested
as required for 125 psi system.

14 SUBMITTALS

A

B.

10909-12002

Section 01300 - Submittals: Submittal procedures.

Product Data:

1. Piping: Submit data on pipe materials, fittings, and accessories. Submit
manufacturers catalog information.
2. Valves: Submit manufacturers catalog information with valve data and ratings for

each service.
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3. Hangers and Supports: Submit manufacturers catalog information including load
capacity.
C. Design Data: Indicate pipe size. Indicate load carrying capacity of trapeze, multiple pipe,

and riser support hangers.
D. Test Reports: Indicate results of piping system pressure test.

E. Manufacturer's Installation Instructions: Submit hanging and support methods, joining
procedures and isolation.

F. Manufacturer's Certificate: Certify products meet or exceed specified requirements.
G. Welders’ Certificate: Include welders’ certification of compliance with ASME Section IX.
AWS D1.1.

H. Shop Drawings:
1. Piping System: Indicate layout of each piping system to scale. Indicate piping
system routing showing pipe sizes, elevations, pipe lengths, fitting locations, valve
locations, expansion joints, and anchor locations, drip legs, low point drain, etc.

15 CLOSEOUT SUBMITTALS
A. Section 01780 — Contract Closeout: Closeout procedures.
B. Project Record Documents: Record actual locations of valves, equipment and accessories.
C. Operation and Maintenance Data: Submit instructions for installation and changing
components, spare parts lists, exploded assembly views.
1.6 QUALITY ASSURANCE
A. Perform Work in accordance with ASME B31.1 code for installation of piping systems and
ASME Section IX for welding materials and procedures.
B. Perform Work in accordance with applicable authority for welding hanger and support
attachments to building structure.
C. Maintain one copy of each document on site.
1.7 QUALIFICATIONS
A Manufacturer: Company specializing in manufacturing products specified in this section
with minimum three years documented experience.
B. Fabricator or Installer: Company specializing in performing Work of this section with
minimum three years documented experience.
10909-12002 Steam And Condensate Heating Piping
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C. Design piping system hangers and supports under direct supervision of Professional
Engineer experienced in design of this Work and licensed in State of Oregon.

1.8 PRE-INSTALLATION MEETINGS
A. Section 01040 — Project Coordination: Construction Coordination.
B. Convene minimum one week prior to commencing work of this section.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Section 01630 - Product Requirements: Product storage and handling requirements.

B. Accept valves on site in shipping containers with labeling in place. Inspect for damage.

C. Provide temporary end caps and closures on piping and fittings. Maintain in place until
installation.

D. Protect piping systems from entry of foreign materials by temporary covers, completing

sections of the Work, and isolating parts of completed system.

1.10 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.
111  WARRANTY

A. Section 01780 — Contract Closeout: Warranties and bonds.

B. Furnish five year manufacturer warranty for valves excluding packing.
112 EXTRA MATERIALS

A. Section 01780 — Contract Closeout: Spare parts and extra quantities.

B. Furnish two packing kits for each size and valve type.

PART 2 PRODUCTS

SEE SCHEDULES ON DRAWINGS

PART 3 EXECUTION

3.1 PREPARATION

A. Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe.
B. Remove scale and dirt on inside and outside before assembly.
10909-12002 Steam And Condensate Heating Piping
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C. Prepare piping connections to equipment with flanges or unions.

D. Keep open ends of pipe free from scale and dirt. Protect open ends with temporary plugs or
caps.

E. After completion, fill, clean, and treat systems.

F. Steam Systems:

1. Apply heat, slowly raising boiler temperature to 160 degrees F and maintain for 12
hours minimum.

Cool then drain as quickly as possible.

Refill with clean water, drain, refill and check for sludge.

Repeat until system is free of sludge.

Apply heat to produce steam for piping system and maintain for 8 hours minimum.
Bypass traps and waste condensate.

abkrwn

G. Use neutralizer agents on recommendation of system cleaner supplier and acceptance of
Architect/Engineer.

H. Remove, clean, and replace strainer screens.

I Inspect, remove sludge, and flush low points with clean water after cleaning process is
completed. Include disassembly of components as required.

3.2 INSTALLATION - INSERTS
A. Where inserts are omitted, drill through concrete slab from below and provide through-bolt
with recessed square steel plate and nut above flush with top of recessed into and grouted
flush with slab.
3.3 INSTALLATION - PIPE HANGERS AND SUPPORTS
A Install in accordance with Section 23 05 29.
3.4 INSTALLATION - ABOVE GROUND PIPING SYSTEMS AND SYSTEMS IN UTILITY
TUNNELS
A. Install steam supply and steam condensate return piping in accordance with ASME B31.1.
B. Route piping parallel to building structure and maintain gradient.
C. Install piping to conserve building space, and not interfere with use of space.
D. Group piping whenever practical at common elevations.
E. Sleeve pipe passing through partitions, walls and floors. Refer to Section 23 05 29.
F. Install firestopping at fire rated construction perimeters and openings containing penetrating
sleeves and piping. Refer to Section 23 05 29.
10909-12002 Steam And Condensate Heating Piping
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G.

H.

Install pipe identification in accordance with Section 23 05 53.

Install piping to allow for expansion and contraction without stressing pipe, joints, or
connected equipment. Refer to Section 23 05 16.

Provide access where valves and fittings are not exposed.

Slope steam supply piping one inch in 40 feet in direction of flow when space is available.
Use eccentric reducers to maintain bottom of pipe aligned (except where noted otherwise).

Slope steam condensate piping one inch in 40 feet when space is available. Use eccentric
reducers to maintain bottom of pipe aligned.

Provide drip trap assembly at low points, risers, and changes in elevation and before control
valves.

Run condensate lines from trap to nearest condensate receiver. Provide loop vents over
trapped sections.

Where pipe support members are welded to structural building framing, scrape, brush clean,
and apply one coat of zinc rich primer to welds.

Prepare unfinished pipe, fittings, supports, and accessories, ready for finish painting. Refer
to Section 09 90 00.

Install valves with stems upright or horizontal, not inverted.
Insulate piping and equipment; refer to Section 23 07 00.

The drawings are diagrammatic and are based on one manufacturer’s equipment. They
should be followed as closely as possible, yet are not intended to show every item in its
exact location or all the details of the equipment. Where required by job-site conditions,
relocate and provide fittings, etc., as required. Any deviations from the drawings must be
approved by the owner’s representative.

35 FIELD QUALITY CONTROL

A.

B.

Section 01780 — Contract Closeout: Field inspecting, testing, adjusting and balancing.

Test low pressure steam supply piping, low pressure steam condensate piping, medium and
high pressure steam supply piping, and medium and high pressure steam condensate piping
in accordance with ASME B31.9 & ASME B31.1.

3.6 SCHEDULES

A.

B.

10909-12002

See valve schedule in Section 23 05 23.

Pipe Hanger Spacing: See Section 23 05 29.
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C. Mechanical Insulation Section 23 07 00.

END OF SECTION

10909-12002 Steam And Condensate Heating Piping
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SECTION 23 22 16

STEAM AND CONDENSATE PIPING SPECIALTIES

PART 1 GENERAL
11 SUMMARY

A. Section Includes:

Flexible connectors.
Pressure gauges.
Pressure gauge taps.
Strainers.

Steam traps.

Steam air vents.
Expansion bellows
Condensate flow meter

NG~ E

B. Related Sections:
1. Section 23 22 13 - Steam and Condensate Heating Piping.
2. Section 23 22 23 - Steam Condensate Pumps.

1.2 REFERENCES

A American Society of Mechanical Engineers:
1. ASME B40.1 - Gauges - Pressure Indicating Dial Type - Elastic Element.
2. ASME Section VIII - Boiler and Pressure Vessel Code - Pressure Vessels.

B. ASTM International:

1. ASTM A105/A105M - Standard Specification for Carbon Steel Forgings for Piping
Applications.

2. ASTM A216/A216M - Standard Specification for Steel Castings, Carbon, Suitable
for Fusion Welding, for High-Temperature Service.

3. ASTM A395/A395M - Standard Specification for Ferritic Ductile Iron Pressure-

Retaining Castings for Use at Elevated Temperatures.
13 PERFORMANCE REQUIREMENTS

A. Steam Traps:

1. Select to handle minimum of two times maximum condensate load of apparatus or
pipe served.

2. Pressure Differentials:
a. Low Pressure Systems (15 psi maximum): 2 psi.
b. High Pressure Steam (150 psi maximum): 40 psi.

14 SUBMITTALS

A. Section 01300 - Submittals: Submittal procedures.

10909-12002 Steam And Condensate Piping Specialties
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15

1.6

1.7

1.8

10909-12002

B.

D.

Product Data: Submit for manufactured products and assemblies used in this Project.

1. Manufacturer’s data and list indicating use, operating range, total range, accuracy,
and location for manufactured components.

2. Submit product description, model, dimensions, component sizes, rough-in
requirements, service sizes, and finishes.

3. Submit schedule indicating manufacturer, model number, size, location, rated
capacity, load served, and features for each piping specialty.

4, Submit electrical characteristics and connection requirements.

5 Indicate by marking clearly on submittal what is intended to be used.

Manufacturer's Installation Instructions: Submit hanging and support methods, joining
procedures, application, selection, and hookup configuration. Include pipe and accessory
elevations.

Manufacturer's Certificate: Certify products meet or exceed specified requirements.

CLOSEOUT SUBMITTALS

A

B.

Section 01780 — Contract Closeout: Closeout procedures.

Project Record Documents: Record actual locations of components and instrumentation,
flow controls, flow meters, and any other inline device.

Operation and Maintenance Data: Submit instructions for calibrating instruments,
installation instructions, assembly views, servicing requirements, lubrication instruction, and
replacement parts list.

QUALIFICATIONS

A

Manufacturer: Company specializing in manufacturing products specified in this section
with minimum three years documented experience, and with service facilities within 100
miles of Project.

Installer: Company specializing in performing Work of this section with minimum three
years documented experience and/or approved by manufacturer.

PRE-INSTALLATION MEETINGS

A

B.

Section 01040 — Project Coordination: Construction Coordination.

Convene minimum one week prior to commencing work of this section.

DELIVERY, STORAGE, AND HANDLING

A

B.

Section 01630 - Product Requirements: Product storage and handling requirements.

Accept piping specialties on site in shipping containers with labeling in place. Inspect for
damage.

Steam And Condensate Piping Specialties
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1.9

1.10

1.11

1.12

1.13

C. Provide temporary protective coating on cast iron and steel valves.

D. Protect systems from entry of foreign materials by temporary covers, caps and closures,
completing sections of the work, and isolating parts of completed system until installation.

ENVIRONMENTAL REQUIREMENTS

A Do not install instruments when areas are under construction, except rough in, taps, supports
and test plugs.

FIELD MEASUREMENTS

A. Verify field measurements before fabrication.

WARRANTY

A Section 01780 — Contract Closeout: Warranties and bonds.

B. Furnish five year manufacturer warranty for piping specialties.
MAINTENANCE MATERIALS

A. Section 01780 — Contract Closeout: Spare parts and extra quantities.
B. Furnish two bottles of red gauge oil for static pressure gauges.

EXTRA MATERIALS

A Section 01780 — Contract Closeout: Spare parts and extra quantities.
B. Furnish pressure gauges with pulsation damper and dial thermometers as listed in schedules.
C. Furnish two service kits for each size and type of steam trap.

PART 2 PRODUCTS

2.1 PRESSURE GAUGES
A. Manufacturers:
1. Ashcroft (Type 1009-S)
2. Weksler
B. Gauge: ASME B40.1, with bourdon tube, rotary brass movement, brass socket, front
calibration adjustment, black scale on white background.
1. Case: Stainless steel.
2. Bourdon Tube: Type 316 stainless steel.
3. Dial Size: 4-1/2 inch diameter.
4. Mid-Scale Accuracy: One percent.
10909-12002 Steam And Condensate Piping Specialties
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5. Scale: Psi.
6. Isolators: TFE diaphragms for corrosive fluids.
2.2 PRESSURE GAUGE TAPS
A. Ball Valve: Stainless Steel, 1/4 inch NPT for 250 psi.
B. Pulsation Damper: Pressure snubber, brass with 1/4 inch NPT connections at pump
discharges.
C. Siphon: Stainless Steel, 1/4 inch NPT loop pattern.
2.3 STRAINERS
A. Manufacturers:
1. Spirax/Sarco
2. Armstrong
3. Watson/McDaniel
B. Size 2 inch and Smaller:
1. Screwed iron body for 175 psig working pressure, Y pattern with 1/32 inch stainless
steel perforated screen.
2.4 STEAM/CONDENSATE TRAPS
A. See mechanical equipment schedule.
2.5 EXPANSION BELLOWS
A Manufacturers:
1. Adsco - PM
2. Flexicraft — Model EP
3. Hyspan — Series 3500
4. Unisource — Series EP
B. Externally pressurized, guided single bellows
C. CS body with SS flexible bellows and flanges at each end.
D. 150 psig construction with minimum 4” of axial travel.
E. Drain with plug and lifting lug.
2.6 Condensate Flow Meter
A. See specification section 23 09 00.
10909-12002 Steam And Condensate Piping Specialties
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PART 3 EXECUTION

3.1 INSTALLATION - GAUGES

A

D.

Install pressure gauges with pulsation dampers. Provide ball valve to isolate each gauge.
Install siphon on gauges in steam systems. Extend nipples and siphons to allow clearance
from insulation.

Provide instruments with scale ranges selected according to service with largest appropriate
scale.

Install gauges in locations where they are easily read from normal operating level. Install
vertical to 45 degrees off vertical.

Adjust gauges to final angle, clean windows and lenses, and calibrate to zero.

3.2 INSTALLATION - STEAM SYSTEM SPECIALTIES

A

Steam Traps:

1. Provide minimum 3/4 inch size on steam mains and branches.

2. Install with union or flanged connections at both ends.

3. Provide gate valve and strainer at inlet, and gate valve and check valve at discharge.
4, Provide minimum 10 inch long, line size dirt pocket between apparatus and trap.

3.3 PROTECTION OF INSTALLED CONSTRUCTION

A

B.

C.

Section 01780 — Contract Closeout: Requirements for protecting installed construction.

Remove thermostatic elements from steam traps during temporary and trial usage, and until
system has been operated and dirt pockets cleaned of sediment and scale.

Do not install steam pressure gauges until after systems are pressure tested.

3.4 SCHEDULES

A

10909-12002

See schedules on drawings

END OF SECTION
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SECTION 23 22 23

STEAM CONDENSATE PUMPS

PART 1 GENERAL

11

1.2

13

14

10909-12002

SUMMARY
A. Section Includes:
1. Steam condensate return units.
B. Related Sections:
1. Section 23 05 23 - General-Duty Valves for HVAC Piping: Product requirements for
valves used in steam and steam condensate piping systems.
2. Section 23 22 13 - Steam and Condensate Heating Piping: Execution requirements
for connection to pumps specified by this section.
3. Section 23 22 16 - Steam and Condensate Piping Specialties: Product and execution
requirements for piping specialties installed in steam systems.
REFERENCES
A. American Society of Mechanical Engineers:
1. ASME Section VIII - Boiler and Pressure Vessel Code - Pressure Vessels.
B. National Electrical Manufacturers Association:
1. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
C. Underwriters Laboratories Inc.:

1. UL 778 - Motor Operated Water Pumps.

PERFORMANCE REQUIREMENTS

A. Provide pumps to operate at system fluid temperatures less than 355° F without vapor
binding and cavitation, are non-overloading in parallel or individual operation, and operate
within 25 percent of midpoint of published maximum efficiency curve.

SUBMITTALS

A. Section 01300 - Submittals: Submittal procedures.

B. Product Data: Submit certified pump curves showing performance characteristics with pump
and system operating point plotted. Include NPSH curve. Include electrical characteristics
and connection requirements. Submit also, manufacturer model number, dimensions, service
sizes, and finishes. Include controls and NEMA IV control panel.

C. Manufacturer's Installation Instructions: Submit application, selection, and hookup

configuration with pipe and accessory elevations. Submit hanging and support requirements
and recommendations.

Steam Condensate Pumps
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D. Manufacturer's Certificate: Certify products meet or exceed specified requirements.
15 CLOSEOUT SUBMITTALS

A. Section 01780 — Contract Closeout: Closeout procedures.

B. Operation and Maintenance Data: Submit installation instructions, servicing requirements,
assembly views, lubrication instructions, and replacement parts list.

C. Maintain one copy of each document on site.
1.6 QUALIFICATIONS
A. Manufacturer: Company specializing in manufacturing products specified in this section
with minimum three years documented experience, and with service facilities within 100

miles of Project.

B. Installer: Company specializing in performing Work of this section with minimum three
years documented experience and/or approved by manufacturer.

1.7 PRE-INSTALLATION MEETINGS
A. Section 01040 - Project Coordination: Construction Coordination.
B. Convene minimum one week prior to commencing work of this section.
1.8 DELIVERY, STORAGE, AND HANDLING
A. Section 01630 - Product Requirements: Product storage and handling requirements.

B. Protect systems from entry of foreign materials by temporary covers, completing sections of
the work, and isolating parts of completed system.

19 FIELD MEASUREMENTS
A Verify field measurements prior to fabrication.

1.10 WARRANTY
A. Section 01780 — Contract Closeout: Warranties and bonds.
B. Furnish five year manufacturer warranty for pumps.

1.11 EXTRA MATERIALS

A. Section 01780 — Contract Closeout: Spare parts and extra quantities.
B. Furnish one set of mechanical seals for each pump.
10909-12002 Steam Condensate Pumps
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PART 2 PRODUCTS

July 6, 2012

2.1 CONDENSATE RETURN UNIT

A. Manufacturers:
1. BFS Industries
2. Substitutions: Section 01630 - Product Requirements and Substitutions
B. Model #G1035BX-3D Duplex Condensate Return system complete, consisting of:
1. One (1) Duplex Condensate Return Unit Over/Under
a. Model #5BX Settling tank, 225 gallon, non-code welded steel receiver.
1) Tank will be 30” diameter by 72” straight length by %" thick. Tank
complete with:
a) Water glass gauge
b) 18" round manway; Top mount
C) Drain valve
d) Y-type inlet strainer, crossover
e) Crossover isolation valve, gate
b. Model #5BX Condensate Return, 225 gallon, non-code welded steel
receiver.
1) Tank will be 30” diameter by 72” straight length by %4 thick. Tank
complete with;
a) Alternating float switch
b) Water glass gauge
C) Drain valve
C. 48" high common structural steel tank support stand.
2. Two (2) pumps, each to provide 50 gpm at 45 psig discharge pressure.
a. Model #G103, 3 stage, stainless fitted, centrifugal pumps equipped with
high temperature mechanical seals. Each pump will have a capacity of 50
gpm at 100" TDH. Pumps will be mounted on formed steel unit base and
close coupled to:
1) 3 hp, 460 volt, 60 hertz, 3-phase, 3500 rpm vertical, drip-proof
motors
2) Set sch.40 pump suction piping from common header with all
necessary fittings and:
a) Gate valves
b) Expansion couplings
3) Set sch.40 pump discharge piping to common header with all
necessary fittings and:
a) Gate valves
b) Check valves
C) Pressure gauges
3. Control panel: Model #D-9-460 in a NEMA #1 enclosure, complete with:

10909-12002
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a.

Two Magnetic across-the-line starters, each having:
1) 3-phase protection

2) HOA switch

3) Fuse block with fuses

4) Running light

One Control circuit transformer

Steam Condensate Pumps
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C. The entire control panel system, including all internal wiring, shall be
Underwriters’ Laboratories approved and labeled as specified under the
classification of “Industrial Control Panels™.

Above system will be completely packaged. Panel will be mounted on stand and wired to
motors. Package must be built to be able to fit through 3’ x 7’ door.

Electrical Characteristics and Components:

1. Electrical Characteristics: In accordance with Section 26 05 03.
2. Motors: In accordance with Section 23 05 13.
3. Disconnect Switch: Factory mount disconnect switch in control panel.

PART 3 EXECUTION

3.1

3.2

3.3

10909-12002

INSTALLATION

A

G.

Provide pumps to operate at specified system fluid temperatures without vapor binding and
cavitation, are non-overloading in parallel or individual operation, and operate within 25
percent of midpoint of published maximum efficiency curve.

Install long radius reducing elbows or reducers between pump and piping. Support piping
adjacent to pump so no weight is carried on pump casings.

Install flexible connectors at or near pumps where piping configuration does not absorb
vibration. Refer to Section 23 22 16.

Provide line sized check valve, and shut-off valve on pump discharge. Refer to Section
23 05 23 and Section 23 22 16.

Provide drains for bases and seals.
Install condensate units on concrete housekeeping base, with anchor bolts, set and level, and
grout in place or fabricated galvanized steel stand as indicated on drawings. Refer to Section

03 30 00.

Lubricate pumps before start-up.

FIELD QUALITY CONTROL

A Section 01780: Contract Closeout: Field inspecting, testing, adjusting, and balancing.
B. Inspect for alignment of pumps.

SCHEDULES

A See schedules on drawings.

END OF SECTION

Steam Condensate Pumps
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SECTION 23 25 00

HVAC WATER TREATMENT
PART 1 GENERAL
11 DESRCIPTION
A. General: Install water treatment systems, complete, as shown, specified or required per
Contract Documents, including, but not limited to, the following:
1. Steam and condensate piping.
2. Supervision of installation.
3. Cleaning of piping systems.
4, Start-up.
5. One year’s water treatment service and chemicals.
6. Test equipment
7. Chemical treatment equipment chemical and service.
1.2 SUMMARY
A Section Includes:
1. System cleaner.
2. Chemical feeder equipment including associated feeders, pumps, tanks, controls,
meters and valves.
3. Test equipment.
B. Related Sections:
1. Section 23 05 13 - Common Motor Requirements for HYAC Equipment: Product
requirements for motors for placement by this section.
2. Section 26 05 03 - Equipment Wiring Connections: Execution requirements for
electrical connections specified by this section.
1.3 REFERENCES
A National Electrical Manufacturers Association:
1. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
1.4 PERFORMANCE REQUIREMENTS
A. Provide for complete cleaning, flushing and passivating of steam and condensate piping
system. Provide all temporary pumps, hoses, etc. as necessary
1.5 SUBMITTALS
A. Provide product data for each piece of equipment installed in the system and for each
chemical used.
10909-12002 HVAC Water Treatment
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1.6

1.7

1.8

1.9

10909-12002

B.

Provide shop drawings for control panel, including internal and external wiring diagrams,
dimensions, etc.

Provide operation and maintenance manuals for all equipment.

Material Data Safety Sheets shall accompany all chemicals delivered to the job site.

Reports:

1. Start-up.

2. Cleaning and flushing.

3. Monthly reports.

4, Shop test reports of equipment.

CLOSEOUT SUBMITTALS

A

Project Record Documents: Record actual locations of equipment and piping, including
sampling points and location of chemical injectors.

Operation and Maintenance Data: Submit data on chemical feed pumps, agitators, and other
equipment including spare parts lists, procedures, and treatment programs. Include step by
step instructions on test procedures including target concentrations.

QUALITY ASSURANCE

A

B.

The chemical treatment program shall be administered by Portland State University (PSU).

Comply with the requirements of the following agencies.

1. The applicable water quality control district.

2. The local sanitation district or sewage agency.

3. Applicable industrial waste regulations.

4, Conform to OSHA Standards for the handling and storage of hazardous chemicals.

PSU will provide water treatment chemicals for circulating water systems, and equipment as
defined herein and as may be required to maintain the integrity of the piping systems and
mechanical equipment. Contractor to install and commission systems.

Install all equipment and material on this project in accordance with the requirements of the
authority having jurisdiction, suitable for its intended use on the project, and approved by the
Environmental Protection Agency (EPA).

FIELD MEASUREMENTS

A Verify field measurements prior to fabrication.
WARRANTY
A. Furnish five year manufacturer warranty for pumps, valves and water meters.

HVAC Water Treatment
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1.10 MAINTENANCE SERVICE
A. To be provided by Portland State University (PSU).
111  MAINTENANCE MATERIALS

A. Furnished by Portland State University (PSU).

PART 2 PRODUCTS
2.1 PRESTART-UP CLEANING AND FLUSHING

A Furnish all required pipe cleaning chemicals, chemical feed equipment, materials, and labor
necessary to clean the piping as herein specified. In addition, permanently install necessary
chemical injection fittings complete with stop valves and coupon racks, etc.

B. Provide a prestart-up, non-foaming, liquid detergent cleaner for cleaning of all water systems
to remove oil and foreign matter from the piping and equipment prior to the final filling of
the systems. This chemical shall not be injurious to persons, piping, pipe joint compounds,
packing, coils, valves, pumps and their mechanical seals, tubes or other parts of the system.

C. Liquid alkaline compound Ondeo Nalco 2567emulsifying cleaner to remove oil, grease,
solids, and dirt. Dosage 5 gallons Nalco 2567 to 500 gallon systems. Use Nalco 2578
Nalprep passivating pre-cleaner for tower and chillers. Dosage 1 gallons per 500 gallon in
the system.

PART 3 EXECUTION
3.1 TECHNICAL SERVICE AND CONTROL
A. Water treatment equipment shall be located as indicated on the drawings.

B. Supervise the installation of water treatment equipment.

3.2 INSTALLATION

A Chemical:
1. Containment Basin Requirements
a. Must be 304 stainless steel with chemical metering pump platform.
b. Must be able to contain 150% of base tank capacity in the event of a full
base tank spill.
C. Meet DOT requirements of no drain plug or fitting.
2. Chemical Transport Requirements:
a. Must comply with DOT requirements for transporting hazardous material.
b. Transporter delivery chemical volume must not vary more than 4% on any
given delivery to base tank unit.
10909-12002 HVAC Water Treatment
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3.3

10909-12002

B.

C. Must be 304 stainless steel with full drain bottom chemical removal to base
tank unit.

d. Must have the ability to be pressurized using nitrogen to transport chemical
to base tank unity.

e. Transporter is to be removed from base tank unit after chemical transfer is
completed and transported immediately to originating chemical source
point.

f. No empty or full transport is to be stored on site.

3. Chemical Transfer Requirements:
a. Transfer of chemical from transporter to assigned base tank unity must be

made using an integral positive connection transfer with no mechanical
pumping device.

b. Transfer of chemical must be made with a self-contained 304 stainless steel
unit capable of removing 100% of chemical from transporter to base tank
unit.

C. Chemical transfer must be performed with no exposure to chemical material
during transfer between transporter and base tank unit.

d. No additional inventory must be stored on site outside the base tank unit
volume.

Piping:

1. Drain connections at low points of piping.

2. Provide accessible City water hose connection at system basins for cleaning and
flushing.

3. System connections and feeder locations must be approved in field by water

treatment firm before installation of treatment equipment begins.

CLEANING OF PIPING SYSTEMS

A

General: Piping systems for chilled water, condenser water and steam piping shall be flushed
with chemically treated water.

Supervision: Entire procedure shall be supervised by the independent chemical treatment
company.

Perform the cleaning after completion of piping and pressure testing and before the system is
put into operation.

Flush and chemically clean all piping systems, then change with chemically treated water.

Do not circulate cleaning solution through cooling and heating coils, or steam traps. Provide
temporary bypasses.

Entire procedure shall be performed by Contractor’s independent chemical cleaning
company approved by Project Manager.

Procedure:

HVAC Water Treatment
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1.

2.

w

10909-12002
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Flush out system for a period of not less than four hours to clear it of all loose
material.

Provide necessary cross-connection to loop the system and circulate water for 24
hours. During this period, install 80 mesh screens in strainers and periodically clean.
Drain entire system and refill system.

Meter water when refilling to determine amount of chemical required in next
procedure.

Add alkaline detergent cleaner, 1 gallon per 100 gallons of system capacity.
Circulate water for 48 hours. During circulation, periodically clean screens as
required.

Flush system for approximately eight hours or until all traces of chemicals are
removed. Remove 80 mesh screens from strainers. Repeat until all
cleaner/passivator is removed. Independent water treatment company shall certify
that “M” alkalinity is the same as City water.

Inspect, remove sludge, and flush low points with clean water after cleaning process
is completed. Include disassembly of components as required.

Add appropriate chemical treatment for system.

END OF SECTION

HVAC Water Treatment
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SECTION 23 30 00

HVAC AIR DISTRIBUTION

PART 1 GENERAL

1.1 SUMMARY

A

Section Includes:
Ductwork.

Ductwork accessories.
Fans.

Terminal units.

Air Outlets.

Filters.

ok E

1.2 SUBMITTALS

A. Shop Drawings: Submit duct fabrication drawings, drawn to scale not smaller than 1/8 inch
equals 1 foot, on drawing sheets same size as Contract Documents, indicating:
1. Fabrication, assembly, and installation details, including plans, elevations, sections, details
of components, and attachments to other work.
2. Duct layout, indicating pressure classifications and sizes in plan view. For exhaust duct
systems, indicate classification of materials handled as defined in this section.
3. Fittings.
4. Reinforcing details and spacing.
5. Seam and joint construction details.
6. Penetrations through fire rated and other walls.
7. Terminal unit installation.
8. Hangers and supports, including methods for building attachment, vibration isolation, and
duct attachment.
B. Product Data:
1. Submit sizes, capacities, materials, controls and connections to other work.
2. Submit catalog performance ratings, construction, electric and duct connections, flashing and
dimensions for fans and exhausters.
C. Operation and Maintenance Data: Submit instructions for lubrication, motor and drive
replacement, spare parts lists, and wiring diagrams.
D. Samples: Submit two samples of replacement filter media with frame.
E. Field Quality Control Reports
F. Manufacturer's Installation Instructions: Submit relevant instructions.
10909-12002 HVAC Air Distribution

Issue for Construction 23 30 00-1



PSU West Heating Plant July 6, 2012
Boiler Replacement
West Heating Plant

1.3 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: Submit instructions for filter replacement, spare parts lists, and
wiring diagrams.

1.4 QUALITY ASSURANCE
A. Perform Work in accordance with State Municipality of Highways Public Work's standard.

B. Maintain one copy of each document on site.

PART 2 PRODUCTS
2.1 DUCTWORK

A. Duct Materials:
1. Galvanized Steel Ducts: ASTM A653/A653M —-G90 galvanized steel sheet, lock-forming
quality.
2. Fasteners: Rivets, bolts.
3. Hanger Rod: ASTM A36/A36M,; steel, galvanized; threaded both ends, or continuously
threaded.

B. Ductwork Fabrication:

1. Fabricate and support rectangular ducts in accordance with SMACNA HVAC Duct
Construction Standards - Metal and Flexible and as indicated on Drawings. Provide duct
material, gages, reinforcing, and sealing for operating pressures indicated.

2. Fabricate and support round ducts with longitudinal seams in accordance with SMACNA
HVAC Duct Construction Standards - Metal and Flexible (Round Duct Construction
Standards), and as indicated on Drawings. Provide duct material, gages, reinforcing, and
sealing for operating pressures indicated.

3. Construct T's, bends, and elbows with minimum radius 1-1/2 times centerline duct width.
Where not possible and where rectangular elbows are used, provide airfoil turning vanes.
Where acoustical lining is indicated, furnish turning vanes of perforated metal with glass
fiber insulation.

4. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible;
maximum 30 degrees divergence upstream of equipment and 45 degrees convergence
downstream.

5. Fabricate continuously welded round and oval duct fittings two gages heavier than duct
gages indicated in SMACNA Standard. Minimum 4 inch cemented slip joint, brazed or
electric welded. Prime coat welded joints.

6. Provide standard 45-degree lateral wye takeoffs. When space does not allow 45-degree
lateral wye takeoff, use 90-degree conical tee connections.

7. Seal joints between duct sections and duct seams with welds, gaskets, mastic adhesives,
mastic plus embedded fabric systems, or tape.

a. Sealants, Mastics and Tapes: Conform to UL 181A. Provide products bearing
appropriate UL 181A markings.
b. Do not provide sealing products not bearing UL approval markings.

10909-12002 HVAC Air Distribution
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C. Single Wall Spiral Round Ducts:

1. Manufacturers:
a. McGill AirFlow Corporation
b.  Substitutions: Permitted

2. Product Description: UL 181, Class 1, round spiral lock seam duct constructed of galvanized
G90/2275 LFQ steel. All ducts shall be constructed as per SMACNA Standards for 3” w.g.
pressure class, and seal class B.

3. Construct duct with the following minimum gages:

Diameter Gauge
3 inches to 14 inches 26
15 inches to 26 inches 24
28 inches to 36 inches 22
38 inches to 50 inches 20
52 inches to 84 inches 18

4. Construct fittings with the following minimum gages:

Diameter Gauge
3 inches to 14 inches 24
15 inches to 26 inches 22
28 inches to 36 inches 20
38 inches to 50 inches 20
52 inches to 60 inches 18
62 inches to 84 inches 16

D. Transverse Duct Connection System:
1. Manufacturers:
a. Ductmate, Model 35.
b.  Substitutions: Permitted
2. Product Description: or SMACNA "J" rated rigidity class connection, interlocking angle and
duct edge connection system with sealant, gasket, cleats, and corner clips.

2.2 DUCT ACCESSORIES

A. Volume Control Dampers:

1. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and
Flexible, and as indicated on Drawings.

2. Fabricate splitter dampers of material matching duct gage to 24 inches size in each direction,
and two gages heavier for larger sizes. Secure with continuous hinge or rod. Operate with
minimum 1/4 inch diameter rod.

3. Fabricate single blade dampers for duct sizes to 12 x 30 inch.

10909-12002 HVAC Air Distribution
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4. Fabricate multi-blade damper of opposed blade pattern with maximum blade sizes 8 x 72

inch. Assemble center and edge crimped blades in prime coated or galvanized channel frame

with suitable hardware.

Except in round ductwork 12 inches and smaller, furnish end bearings.

6. Furnish locking, indicating quadrant regulators on single and multi-blade dampers. Where
width exceeds 30 inches, furnish regulator at both ends.

o

Turning Devices and Extractors: Not allowed.

Flexible Duct Connections:
1. UL listed fire-retardant neoprene coated woven glass fiber fabric to NFPA 90A,
approximately 3 inches wide, crimped into metal edging strip.

Duct Access Doors:

1. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and
Flexible.

2. Access doors smaller than 12 inches square secured with sash locks. Access doors with sheet
metal screw fasteners are not acceptable.

2.3 TERMINAL UNITS
A. Manufacturers:
1. Siemens Model SJ524.
2. Substitutions: Not permitted.
B. Ceiling mounted variable air volume supply air control terminals for connection to single duct,
central air systems.
C. ldentification: Each marked with label and air flow indicator, including unit nominal air flow,
maximum factory set airflow, minimum factory set air flow, and coil type.
D. Basic Assembly:
1. Casings: Minimum 22 gage galvanized steel.
2. Lining: Minimum 3/4 inch thick neoprene or vinyl coated fiberglass insulation, faced with
Mylar film.
3. Plenum Air Inlets: S slip and drive connections for duct attachment.
4. Plenum Air Outlets: S-slip and drive connections.
5. Configuration: Air volume damper assembly inside unit casing. Locate control components
inside protective metal shroud.
6. Volume Damper: Construct of galvanized steel with peripheral gasket and self-lubricating
bearings.
E. Automatic Damper Operator:
1. Electric Actuator: 24 volt with remote temperature read and reset capability.
F. Thermostat: Electronic type with appropriate mounting hardware.
10909-12002 HVAC Air Distribution
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24  AIROUTLETS AND INLETS

A

Manufacturers:
1. See schedule on drawings.
2. Substitutions: Permitted.

Registers/Grilles: Streamlined and individually adjustable blades, one-way and two-way
deflection; with factory painted finish.

Louvers: See schedule on drawings.

PART 3 EXECUTION

3.1 EXAMINATION

A

Verify sizes of equipment connections before fabricating transitions.
Verify rated walls are ready for fire damper installation.
Verify ducts and equipment installation are ready for accessories.

Check location of air outlets and inlets and make necessary adjustments in position to conform to
architectural features, symmetry, and lighting arrangement.

3.2 INSTALLATION

A. Metal Ducts: Install in accordance with SMACNA Duct Construction Standards - Metal and
Flexible.

B. Connect flexible ducts to metal ducts with liquid adhesive plus tape. draw bands. adhesive plus
sheet metal screws.

C. Use crimp joints with or without bead for joining round duct sizes 8 inch and smaller with crimp
in direction of airflow.

D. Install flexible connections immediately adjacent to fans and motorized equipment. Install
flexible connections specified between fan inlet and discharge ductwork. Prevent flexible
connectors being in tension while running.

E. Cut pitot tube openings for testing of systems, complete with metal can with spring device or
screw to eliminate against air leakage.

F. Locate ducts with sufficient space around equipment to allow normal operating and maintenance
activities. Apply duct insulation specified in Section 22 07 00.

G. During construction install temporary closures of metal or taped polyethylene on open ductwork
to prevent construction dust from entering ductwork system.

10909-12002 HVAC Air Distribution
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3.3

3.4

H.

M.

N.

Access Doors: Install access doors at the following locations and as indicated on Drawings:
1. Before and after each combination fire and smoke damper.
2. Downstream of each VAV box.

Access Door Sizes: Install minimum 8 x 8 inch size for hand access, 18 x 18 inch size for

shoulder access, and as indicated on Drawings. Install 4 x 4 inch for balancing dampers only.

Review locations prior to fabrication.

1. Mark access doors for fire and smoke dampers on outside surface, with minimum 1/2 inch
high letters reading: FIRE/SMOKE DAMPER.

Install combination fire and smoke dampers at locations as indicated on Drawings. Install with

required perimeter mounting angles, sleeves, breakaway duct connections, corrosion resistant

springs, bearings, bushings and hinges.

1. Install smoke dampers and combination smoke and fire dampers in accordance with NFPA
92A.

2. Install dampers square and free from racking with blades running horizontally.

3. Do not compress or stretch damper frame into duct or opening.

4. Handle damper using sleeve or frame. Do not lift damper using blades, actuator, or jack
shaft.

Support terminal units individually from structure. Do not support from adjacent ductwork. Install
with minimum of 5 ft of 2 inch thick lined ductwork downstream of units.

Install balancing dampers on duct take-off to diffusers and grilles and registers, regardless of
whether dampers are specified as part of diffuser, or grille and register assembly.

Install sheaves required for final air balance.

Install safety screen where fan inlet or outlet is exposed.

TESTING

A.

For ductwork designed for 3 inches w.c. above ambient, pressure test minimum 25 percent of
ductwork after duct cleaning, but before duct insulation is applied or ductwork is concealed.
Submit test report.

1. Testin accordance with SMACNA HVAC Air Duct Leakage Test Manual.

2. Maximum Allowable Leakage: In accordance with ICC IECC.

SCHEDULES

A.

See drawings.

END OF SECTION
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SECTION 23 33 00

AIR DUCT ACCESSORIES

PART 1 GENERAL
1.1 SUMMARY

A. Section Includes:

Combination fire-and-smoke dampers.
Duct access doors.

Volume control dampers.

Flexible duct connections.

Duct test holes.

agkrwnE

B. Related Sections:
1. Section 23 09 00 - Instrumentation and Control for HVAC

1.2 REFERENCES

A. Air Movement and Control Association International, Inc.:
1. AMCA 500 - Test Methods for Louvers, Dampers, and Shutters.

B. National Fire Protection Association:
1. NFPA 90A - Standard for the Installation of Air Conditioning and Ventilating Systems.
2. NFPA 92A - Recommended Practice for Smoke-Control Systems.

C. Sheet Metal and Air Conditioning Contractors:
1. SMACNA - HVAC Duct Construction Standard - Metal and Flexible.

D. Underwriters Laboratories Inc.:
1. UL 555 - Standard for Safety for Fire Dampers.
2. UL 555S - Standard for Safety for Smoke Dampers.

1.3 SUBMITTALS
A. Section 01300 — Submittals.

B. Shop Drawings: Indicate shop fabricated assemblies including volume control dampers duct
access doors and duct test holes.

C. Product Data: Submit data for shop fabricated assemblies and hardware used.

D. Product Data: Submit for the following. Include where applicable electrical characteristics and
connection requirements.
1. Combination smoke and fire dampers including locations and ratings.
2. Flexible duct connections.
3. Volume control dampers.

10909-12002 Air Duct Accessories
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E.

Product Data: For combination fire and smoke dampers submit the following:

1. Include UL ratings, dynamic ratings, leakage, pressure drop and maximum pressure data.

2. Indicate materials, construction, dimensions, and installation details.

3. Damper pressure drop ratings based on tests and procedures performed in accordance with
AMCA 500.

Manufacturer's Installation Instructions: Submit for Combination Smoke and Fire Dampers.

Manufacturer's Certificate: Certify products meet or exceed specified requirements.

14 CLOSEOUT SUBMITTALS
A. Section 01780 — Contract Closeout.
B. Project Record Documents: Record actual locations of smoke and fire dampers access doors and
test holes.
C. Operation and Maintenance Data: Submit for Combination Smoke and Fire Dampers.
1.5 QUALITY ASSURANCE
A. Dampers tested, rated and labeled in accordance with the latest UL requirements.
B. Damper pressure drop ratings based on tests and procedures performed in accordance with
AMCA 500.
C. Maintain one copy of each document on site.
1.6 QUALIFICATIONS
A. Manufacturer: Company specializing in manufacturing products specified in this section with
minimum three years documented experience.
1.7 PRE-INSTALLATION MEETINGS
A. Section 01040 - Project Coordination.
B. Convene minimum one week prior to commencing work of this section.
1.8 DELIVERY, STORAGE, AND HANDLING
A. Section 01630 — Product Requirements and Substitutions.
B. Protect dampers from damage to operating linkages and blades.
C. Delivery: Deliver materials to site in manufacturer's original, unopened containers and packaging,
with labels clearly indicating manufacturer and material.
D. Storage: Store materials in a dry area indoor, protected from damage.
10909-12002 Air Duct Accessories
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E. Handling: Handle and lift dampers in accordance with manufacturer's instructions. Protect
materials and finishes during handling and installation to prevent damage.

19 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.
1.10 COORDINATION

A. Section 01040 — Project Coordination.

B. Coordinate Work where appropriate with building control Work.
1.11 WARRANTY

A. Section 01780 — Contract Closeout.

B. Furnish five year manufacturer warranty for duct accessories.
1.12 EXTRA MATERIALS

A. Section 01780 — Contract Closeout.

PART 2 PRODUCTS
2.1 COMBINATION FIRE AND SMOKE DAMPERS
A. Manufacturers: Ruskin, Greenheck or approved equal

1. See schedule on drawings
2. Substitutions: Section 01 60 00 - Product Requirements.

B. Fabricate in accordance with NFPA 90A, UL 555, and UL 555S.

C. Fire Resistance: 1-1/2 hours.

D. Leakage Rating: Class Il, maximum of 20 cfm at 4 inches wg differential pressure.
E. Damper Temperature Rating: 250 degrees F.

F. Frame: 16 gage, galvanized steel.

G. Blades:

Style: Single skin with 3 longitudinal grooves Airfoil-shaped, single piece, double skin.
Action: Opposed.

Orientation: Horizontal.

Material: Minimum 16 gage galvanized steel.

Width: Maximum 6 inches.

abrwbdE

H. Bearings: Stainless steel pressed into frame.
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I.  Seals: Silicone blade edge seals and flexible stainless steel jamb seals.
J. Linkage: Concealed in frame.
K. Release Device: Close in controlled manner and allow damper to be automatically reset.

L. Actuator:
1. Type: Electric 120 volt, 60 hertz, two-position, fail close.
2. Mounting: External.

M. Fusible Link Release: See schedule on drawing.
Finish: Mill galvanized.

O. Factory installed sleeve and mounting angles. Furnish silicone caulk factory applied to sleeve at
damper frame to comply with leakage rating requirements.

2.2 DUCT ACCESS DOORS

A. Manufacturers: Ductmate or approved equal.
1. Substitutions: Section 01 60 00 - Product Requirements

B. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and
Flexible, and as indicated on Drawings.

C. Fabrication: Rigid and close fitting of galvanized steel with sealing gaskets and quick fastening
locking devices. For insulated ductwork, furnish minimum 1 inch thick insulation with sheet
metal cover.

1. Lessthan 12 inches square, secure with sash locks.

2. Upto 18 inches Square: Furnish two hinges and two sash locks.

3. Upto 24 x 48 inches: Three hinges and two compression latches with outside and inside
handles.

2.3 VOLUME CONTROL DAMPERS

A. Manufacturers:
1. Ventlock
2. Duro-Dyne
3. Ductmate
4. Substitutions: Section 01630 — Product Requirements and Substitutions.

B. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and
Flexible, and as indicated on Drawings.

C. Multi-Blade Damper: Fabricate of opposed blade pattern with maximum blade sizes 8 x 72 inch.
Assemble center and edge crimped blades in prime coated or galvanized frame channel with
suitable hardware.

10909-12002 Air Duct Accessories
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D.

End Bearings: Except in round ductwork 12 inches and smaller, furnish end bearings. On multiple
blade dampers, furnish oil-impregnated nylon or sintered bronze bearings. Furnish closed end
bearings on ducts having pressure classification over 3 inches wg.

Quadrants:

1. Furnish locking, indicating quadrant regulators on single and multi-blade dampers.

2. Oninsulated ducts mount quadrant regulators on standoff mounting brackets, bases, or
adapters.

3. Where rod lengths exceed 30 inches furnish regulator at both ends.

2.4 FLEXIBLE DUCT CONNECTIONS

A

Not allowed.

PART 3 EXECUTION

3.1 EXAMINATION

A

Section 01040 - Project Coordination.
Verify rated walls are ready for fire damper installation.
Verify ducts and equipment installations are ready for accessories.

Check location of air outlets and inlets and make necessary adjustments in position to conform to
architectural features, symmetry, and lighting arrangement.

3.2 INSTALLATION.

A. Install in accordance with NFPA 90A, and follow SMACNA HVAC Duct Construction
Standards - Metal and Flexible. Refer to Section 23 31 00 for duct construction and pressure
class.

B. Access Doors: Install access doors at the following locations and as indicated on Drawings:

1. Before and after each combination fire and smoke damper.
2. Downstream of each VAV box.

C. Access Door Sizes: Install minimum 8 x 8 inch size for hand access, 18 x 18 inch size for
shoulder access. Review locations prior to fabrication.

1. Mark access doors for fire and smoke dampers on outside surface, with minimum 1/2 inch
high letters reading: FIRE/SMOKE DAMPER.

D. Install temporary duct test holes and required for testing and balancing purposes. Cut or drill in
ducts. Cap with neat patches, neoprene plugs, threaded plugs, or threaded or twist-on metal caps.

E. Install combination smoke and fire dampers at locations as indicated on Drawings. Install with
required perimeter mounting angles, sleeves, breakaway duct connections, corrosion resistant
springs, bearings, bushings and hinges.

10909-12002 Air Duct Accessories
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1. Install smoke dampers and combination smoke and fire dampers in accordance with NFPA
92A.

2. Install dampers square and free from racking with blades running horizontally.

3. Do not compress or stretch damper frame into duct or opening.

4. Handle damper using sleeve or frame. Do not lift damper using blades, actuator, or jack

shaft.
5. Install bracing for multiple section assemblies to support assembly weight and to hold
against system pressure. Install bracing as needed.
3.3 DEMONSTRATION
A. Section 01780 — Contract Closeout.

B. Demonstrate re-setting of fire dampers to Owner's representative.

END OF SECTION
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SECTION 23 52 39

FIRE-TUBE BOILERS

PART 1 GENERAL
1.1 SUMMARY

A. Section Includes:
1. Fire-tube boilers.
2. Boiler master control panel.
3. Natural gas and fuel oil fired burner.

B. Related Sections:

Section 03 30 00 - Cast-In-Place Concrete

Section 23 05 13 - Common Motor Requirements for HYAC Equipment
Section 23 11 13 - Facility Fuel-Oil Piping

Section 23 11 23 - Facility Natural-Gas Piping

Section 23 22 13 - Steam and Condensate Heating Piping

Section 26 05 19 - Equipment Wiring Connections

Section 26 29 23 - Variable Frequency Motor Controllers

Nook~wnE

1.2 REFERENCES

A. American National Standards Institute:
1. ANSI Z21.13 - Gas-fired Low Pressure Steam and Hot Water Boilers.

B. American Society of Heating, Refrigerating and Air-Conditioning Engineers:
1. ASHRAE 90.1 - Energy Standard for Buildings Except Low-Rise Residential Buildings.

C. American Society of Mechanical Engineers:
1. ASME Section | - Boiler and Pressure Vessel Code - Power Boilers.
2. ASME Section IV - Boiler and Pressure Vessel Code - Heating Boilers.

D. Hydronics Institute:
1. H.l. Heating Boiler Standard - Testing and Rating Standard for Heating Boilers.

E. National Electrical Manufacturers Association:
1. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).

F. National Fire Protection Association:
1. NFPA 31 - Standard for the Installation of Qil-Burning Equipment.
2. NFPA 54 - National Fuel Gas Code.
3. NFPA 58 - Liquefied Petroleum Gas Code.

G. Underwriters Laboratories Inc.:
1. UL 726 - Oil-Fired Boiler Assemblies.

10909-12002 Fire-Tube Boilers
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1.3 SUBMITTALS

A

B.

G.

Section 01 33 00 - Submittal Procedures: Submittal procedures.

Product Data: Submit capacities and accessories included with boiler. Include general layout,
dimensions, size and location of water, steam, fuel, electric and vent connections, electrical
characteristics, weight and mounting loads.

Test Reports: Indicate boilers meet or exceed specified performance and efficiency. Submit
results of combustion test.

Manufacturer's Installation Instructions: Submit assembly, support details, connection
requirements, and include start-up instructions.

Manufacturer's Certificate: Certify products meet or exceed specified requirements.

Manufacturers Field Reports: Indicate condition of equipment after start-up including control
settings and performance chart of control system.

Sequence of Operations of Boiler Control packages and Deaerator package for owner approval.

1.4 CLOSEOUT SUBMITTALS

A

B.

Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.

Operation and Maintenance Data: Submit manufacturer's descriptive literature, operating
instructions, cleaning procedures, replacement parts list, and maintenance and repair data.

1.5 QUALITY ASSURANCE

A. Conform to ASME Section | for construction of boilers. Provide boilers registered with National
Board of Boiler and Pressure Vessel Inspectors.

B. Boiler Performance Requirements: Conform to minimum efficiency prescribed by ASHRAE 90.1
when tested in accordance with H.l. Heating Boiler Standard.

C. Gas Train and Safety Controls: Conform to requirements of Factory Mutual (FM).

D. Unit Certification: UL certified.

E. Conform to applicable code for internal wiring of factory wired equipment.

F. Products Requiring Electrical Connection: Listed and classified by Underwriters' Laboratories,
Inc., as suitable for purpose specified and indicated.

G. Perform Work in accordance with State of Oregon and City of Portland standards.

H. Maintain one copy of each document on site.

10909-12002 Fire-Tube Boilers
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1.6 QUALIFICATIONS

A

Manufacturer: Company specializing in manufacturing products specified in this section with
minimum fifteen (15) years documented experience and with service facilities within 25 miles of
Project.

Installer: Company specializing in performing Work of this section with minimum ten (10) years
documented experience approved by manufacturer.

1.7 PRE-INSTALLATION MEETINGS

A

B.

Section 01 30 00 - Administrative Requirements: Pre-installation meeting.

Convene minimum two weeks prior to commencing work of this section.

1.8 DELIVERY, STORAGE, AND HANDLING

A

B.

C.

Section 01 60 00 - Product Requirements: Product storage and handling requirements.
Accept boilers and accessories on site in factory shipping packaging. Inspect for damage.

Protect boilers from damage by leaving packing in place until installation.

19 FIELD MEASUREMENTS

A

Verify field measurements prior to fabrication.

1.10 WARRANTY

A

B.

Section 01 70 00 - Execution and Closeout Requirements: Product warranties and product bonds.

The entire boiler/burner package shall be guaranteed and warranted by the boiler manufacturer.
Warranty shall include all parts for a period of (12) months from the date of start-up or (18)
months from date of shipment.

1.11 MAINTENANCE SERVICE

A. Section 01 70 00 - Execution and Closeout Requirements: Maintenance service.

B. Furnish service and maintenance of boilers for one year from Date of Substantial Completion.

C. Provide emergency call back service at all hours for this maintenance period.

D. Maintain locally, near Place of the Work, adequate stock of parts for replacement or emergency
purposes. Have personnel available to ensure fulfillment of this maintenance service, without
unreasonable loss of time.

E. Perform maintenance work using qualified personnel under supervision and in direct employ of
boiler manufacturer or original installer.

10909-12002 Fire-Tube Boilers
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1.12 MAINTENANCE MATERIALS
A. Section 01 70 00 - Execution and Closeout Requirements: Spare parts and maintenance products.
B. Furnish wire brush and handle for fire-tube boiler cleaning.

1.13 EXTRA MATERIALS

A. Section 01 70 00 - Execution and Closeout Requirements: Spare parts and maintenance products.

PART 2 PRODUCTS
2.1 FIRE-TUBE BOILERS

A. Contractor shall furnish and install a fire-tube scotch marine steam boiler with internal-industrial
register burner with combination natural gas (low emissions) / No. 2 oil firing capability with
design pressure as indicated on the drawing schedule.

B. Manufacturers:
1. Cleaver-Brooks; Model CBLE
2. Substitutions: Section 01630 - Product Requirements

C. Furnish materials in accordance with State of Oregon and City of Portland standards.
2.2 GENERAL DESCRIPTION

A. Factory packaged unit shall include boiler, burner, painted steel jacket with insulation, controls
and accessories all piped and wired for single point field connections.

B. Units shall carry packaged label of Underwriters Laboratories and ASME/CSD-1, all codes
required by the local governing authorities and as indicated on the design criteria data sheet. A
certified factory fire test shall be provided on all fuels with data sheets furnished to Engineer and
Owner.

C. Base: Mount on integral structural steel frame base and include integral forced draft burner,
burner controls, boiler trim, refractory, insulation and jacket.

D. Unit shall be designed for seismic zone requirements applicable to boiler location.

E. Manufacturer’s Representative to provide services for field testing and adjusting of boiler and
controls to meet design requirements.

F. Boiler Design and Installation
1. Entire UL listed boiler package shall be pre-piped and wired to include 4-pass dryback
firetube pressure vessel, heavy duty skids, painted steel jacket with two inches of fiberglass
insulation, burner, fuel train(s), steam trim, and controls.

10909-12002 Fire-Tube Boilers
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2.

o

Boiler shall be of the dry back design. Unit shall be four (4) pass, horizontal firetube for
positive pressurized firing with forced-draft internal industrial register burner. Minimum of
(5) sq. ft. of heating surface per boiler horsepower or less than 150,000 BTU/cf of furnace
volume heat release.

Front and rear doors shall be davited and sealed with tad-pole gaskets using heavy duty cap

screws threaded into replaceable brass nuts. When opened, doors shall expose all tubes,

tubesheets, and furnace for ease of inspection and maintenance. Lifting loops shall be
provided. Rear door shall be refractory lined with observation port.

Tubes shall be cleanable and removable from either front or back.

Feedwater inlet provided with an internal diffuser.

Supports:

a. Pressure vessel supports to include economizer, ladder and platform brackets. Boiler
manufacture to provide OSHA ladder and platform for each boiler. Economizer
brackets to support full weight of economizer via reinforced boiler vent stub with 12”
extension section for 3000 Ibs. Vent extension to include 2” testing port. Boiler base-
rails to be designed for local seismic rating.

G. Boiler Performance:

1.

2.

Capacity: The gross output capacity of each unit shall be indicated on the performance
criteria at the end of this section.

Boiler shall be fully modulating. Turndown shall be 10:1 on natural gas, 8:1 on oil. OVER-
ALL efficiency shall be 85.6% on natural gas and 89.0% on oil for the 600 HP unit. See
performance data sheet for 300 HP ratings.

H. Boiler Trim shall include the following:

©oNoO~wWNE
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ASME rated pressure relief valve, 15 psig.

Water temperature gage.

6" diameter pressure gage with cock and test connection.

Low water cut-off (Cleaver-Brooks; Model: Levelmaster) auto reset and drain valve.
Auxiliary low water cut-off MM 93 float with manual reset and drain valve.
Operating control.

Limit control with manual reset.

Modulating fuel-air controller.

Stack thermometer.

Feedwater globe and check valve.

. Modulating Feedwater Valve with 3 valve by-pass.
. (2) Quick Blowdown Valves.

(1) Slow Opening Blowdown Valve.

Continuous surface BD assembly to include skimmer tube and metering valve.
OS&Y Steam Header Valve.

ASME Spool Section to connect Steam Valves.

. Non-Return Steam Valve.

Surge baffles.
High water tapping, 2” with high level alarm / contact.
Heavy duty Reflex Gauge Glass, flat glass set.

. Factory hydrostatic testing with ASME certification for boiler and valves.

Fire-Tube Boilers
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I.  Boiler Fuel Burning System:
1. General: Forced draft internal industrial automatic register burner integral with front head of
boiler designed to burn natural gas and No. 2 oil, modulating with low fire ignition position
and automatically maintains fuel-air ratio. Shall include the following components:

a.

oo
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I.
J-

Internal windbox mounted on and integral with air-cooled boiler hinged front boiler
door so when door is opened burner head, furnace, tubesheet, and tubes are fully
exposed.

Reverse curved cast aluminum caseless blower fan

Motor

Parallel positioning system consisting of rotary air damper located on fan discharge,
direct drives for damper, FGR, and fuel valves

Air flow switch

Fuel trains; and

Control panels.

Blower: Statically and dynamically balanced to supply combustion air; direct connected
to motor.

Damper Motor: Single motor controlling combustion air damper and fuel valves.

To conform to UL and other insurance requirements as indicated. (FM, GE-Gap, NFPA
8501)

2. Oil Burner: Low pressure air atomizing type for No. 2 oil, forced draft type.

a.

b.

e.

Minimum pilot safety burner shall consist of gas-electric spark ignition with 100%
safety shut-off pilot, solenoid gas valve, pressure regulator, and shut-off cock.

Oil train shall consist of retractable nozzle with flexible hoses; gauges; manifold block;
air purge valve; fuel-oil controller with direct drive assembly. QOil train shall be factory
packaged to meet insurance requirements as indicated. Oil turn down shall be minimum
8:1.

Oil Pump: Capacity approximately twice maximum burning rate. Belt driven by blower
motor.

Oil Burner Piping: Include supply and return tubing to terminal block, oil pressure
gage, shut-off cock, and solenoid shut-off valves.

Drip Pan: Furnish 24 x 24 x 2 inch deep, 16 gage galvanized steel soldered pan on floor
under each oil burner.

3. Gas Burner: Forced draft, high-radiant multi-port power burner.

a.

b.

C.

Minimum pilot safety burner shall consist of gas-electric spark ignition with 100%
safety shut-off pilot, solenoid gas valve, pressure regulator, and shut-off cock.
Minimum main gas train shall include manual shut-off valve, pressure regulating valve,
dual safety gas valves, manual test valve high-low pressure switches, manifold pressure
gauge and butterfly gas valve with direct drive assembly. Gas train shall be factory
packaged to meet insurance requirements as indicated. Gas turn down shall be
minimum 10:1.

Natural Gas Burner Piping: Include on unit complete gas train including high and low
gas pressure switches, plug valve, and gas pressure regulator.

4, Combination Gas-Oil Burner:

a.

b.

10909-12002

Provide gas-oil fuel selector switch to provide fuel switch over without any required
adjustments to parallel-positioning drives.

Burner for gas and light oil built as single unit, without need of interchanging. Gas
burner and oil burner complete with gas pressure regulator.
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J.  Stack System

1.

Furnish each boiler with 24” ID UL stack system for vertical 25’ run.

K. Fuel-Air Control:

1.

Modulating fire with proven low fire start. Parallel Positioning with O2 Trim and VFD fan
Control that uses individual drives for each fuel valve, air damper and FGR valve for
adjusting fuel flow rate with an O2 feedback signal to adjust the air flow by reducing the
speed of the forced draft fan, saving electrical energy required to run the blower motor. The
use of a parallel positioning system assures repeatability of fuel/air ratios throughout the
firing range through a feedback system that assures positioners are in the same setting as
originally set regardless of whether increasing or decreasing firing rate. The O2 feedback
adjusts this position to compensate for atmospheric condition changes like ambient
temperature, barometric pressure, humidity, and BTU value of the fuel that effect the
combustion process. This allows the burner to be safely set up at lower excess air levels,
thus achieving higher efficiencies. Provide manual potentiometer with manual-auto switch
on boiler control panel.

L. Emission Control:

1.

Boiler shall be furnished with guaranteed internal induced NOx control for 60 PPM (30 to 9
PPM NOx systems are available for future conversion). Boiler capacity, turndown, flame
stability, and efficiency shall not be affected by the internal NOx control. External FGR
piping shall not be required. Low NOXx system shall be part of the UL package label and
manufacturer shall have fifteen (15) years of emission control experience in the State of
Oregon.

a. Low emission control package includes integral front head burner design providing
NOx reduction through an internal induced system using the combustion air fan and
enhanced boiler design to achieve guaranteed NOX levels corrected to 3% O2.

b.  Burner, boiler, and low NOx system manufactured as a package by single vendor.
Boiler includes factory testing as a package and bears the UL package label. Boiler
nameplate includes the approved UL low NOx burner model designation. No field
assembly of the burner or low NOXx equipment is required.

M. Boiler Control Panel:

1.

10909-12002

NEMA Type 1 enclosure, mounted on boiler with hinged metal door with key lock
containing programming relay and blower motor starter. Control panel shall include:
Fusing

Fused disconnect switch

Magnetic starters

Step-down control transformer

Flame safeguard and burner management system as indicated

Annunciator lights for load demand, fuel on, low water, and flame failure

Selector switches

Required dry contacts, relays, emergency door terminals and terminal strips.

O|I heat, and moisture resistant wire with circuit number corresponding to electrical wiring
diagrams. In accordance with UL and 2011 National Electric Code Article 409 - Industrial
Control Panels, and 2011 NEC Article 430 - Motors, Motor Circuits, and Controllers.
Program relay to control ignition, starting and stopping of burner and furnish both pre-
combustion purge and post combustion purge. Burner to shut down in event of ignition,

e e oo o
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pilot, or main flame failure. Interlock to shut down burner upon combustion air pressure
drop.

4. Manual-automatic selector switch and damper motor positioning switch to permit automatic
firing in accordance with load demand, or manual control of firing rate at desired point
between low fire and maximum rating.

5. Electronic detector to prevent primary fuel valves from opening until pilot flame is
established.

6. Furnish panel with indicating lights to show low water level, flame failure, fuel valve open,
and load demand. Mount indicating lights and switches in hinged drop-panel for wiring
access.

7. Furnish oil-gas fuel selector switch.

N. BURNER MANAGEMENT SYSTEM (CB780): Boiler-mounted control panel enclosure.
Microprocessor-based control to monitor all critical boiler and burner interlocks control and
supervise burner light off sequence, and initiate an orderly safety procedure in the event of
interlock or flame failure. Dynamic self-checking. System to provide pre-post purge status, fault
history, and diagnostic information by means of a two-line alphanumeric display with
alarm/status LEDs.

O. CB-HAWK ICS BOILER CONTROL SYSTEM: The CB-HAWK shall integrate an Allen-
Bradley L35e programmable logic controller, touchscreen graphical HMI, and burner
management control to control and monitor the complete boiler system. Control system shall
provide automatic burner sequencing, firing rate controller, solid-state temperature sensors,
system fault indications, self-checking diagnostics and fault messages in plain text type format.
The control system shall provide thermal shock protection, local/remote selector switch, assured
low fire cut-off, high stack temperature alarm and shut-down, various monitoring and alarm set-
points and outdoor reset capabilities. Password security shall prevent unauthorized changes from
being made. The boiler control system shall meet UL/FM/CSD-1/NFPA approval bodies.

P. CB-HAWK BAS COMMUNICATION MODULE: The CB-HAWK shall include BacNet
communication network and Ethernet/IP module to provide communications between the HAWK
ICS programmable controller and other Ethernet compatible devices. Optional communications
available to include email, text paging, and remote computer monitoring.

Q. CB-HAWK LEAD/LAG INTERFACE: The CB-HAWK shall include a local/remote selector
switch for lead/lag module interface. In the remote position, the system shall respond to the main
lead/lag controller via a common header steam pressure sensor. In the local position, the system
shall respond to the local pressure controls integrated on the boiler (operating, high limit, and
modulating). Provisions will be provided for maintaining a this unit as a “hot” stand-by boiler.

R. CB-HAWK OXYGEN TRIM SYSTEM: The CB-HAWK oxygen trim system shall include
zirconia oxygen sensor, combustion air temperature probe, analyzer, monitoring system and
combustion air thermocouple. The oxygen trim system shall be a complete package for
maintaining optimum fuel-air ratios and maximum efficiency. It shall include an integrated
oxygen analyzer, oxygen probe, oxygen controller, fuel selection indicator lights, control
components and actuator, in-situ probe with zirconia cell, firing rate transducer. Units shall carry
a UL label and factory mounted piped and wired on boiler.

10909-12002 Fire-Tube Boilers
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S.

CB-HAWK VARIABLE SPEED DRIVE (VSD): The CB-HAWK VSD system shall provide
variable speed output to the burner combustion air fan blower motor to improve boiler efficiency
and reduce electrical consumption. It shall consist of an adjustable frequency variable speed
drive, windbox pressure transmitter and VSD compatible combustion air fan motor. The variable
speed drive shall be interlocked with boiler control to ensure safe operation.

2.3 BOILER ACCESSORIES

A. Boiler control systems shall be compatible with PSU — Siemens BMS. See specification section

2309 00.
Boiler House Sequence of Operations to be provided by boiler vendor.

FUEL OIL PUMPS: Each boiler to be provided with dedicated fuel oil transfer/booster pump
designed to circulate #2 diesel oil from fuel oil supply header to boiler’s oil controller with a
supply pressure of 80 PSIG. Boiler pump discharge into common return header. Pumps are to be
remote mounted in field. Local Disconnects shall be provided in accordance to 2011 NEC
Acrticle 430.

MASTER 3-BOILER SEQUENCER PANEL.: This sequencing system is applicable to full
modulation burners utilizing the Allen-Bradley L35e advanced boiler control system and
modulating controls. Logic for Lead/Lag control shall reside in the Master Control Panel.
Communication between the Master Panel and the individual Boiler Control Panels shall be via
Ethernet communication or hard wiring. Lead/Lag Start with Lead/Lag Modulation. Boilers’ Start
and Stop as follows: Steam pressure is compared with the setpoint and controller’s processor
executes PID algorithm. Lead boiler is commanded to come on-line first. Lag boiler #1 is
commanded to come on- line when a firing rate signal for the lead boiler reaches lag boiler start
point. Lag boiler #1 is commanded to stop when a firing rate signal for the lead boiler reaches lag
boiler stop point. Lag boiler #2 is commanded to come on-line when a firing rate signal for the
lag boiler #1 reaches lag boiler #2 start point. Lag boiler #2 is commanded to stop when a firing
rate signal for the lag boiler #1 reaches lag boiler #2 stop point. Lead/Lag Modulation as follows:
Lag boiler #1 starts modulation after lead boiler reaches maximum firing rate (or firing rate
selected by the operator). Lag boiler #2 starts modulation after lag boiler #1 reaches maximum
firing rate (or firing rate selected by the operator). Subsequent boilers operate in a similar fashion.
Hot Standby - System shall have a provision for keeping lag boilers in hot standby. Standby
routine shall be based on a water temperature signal. Firing Sequence Selection - Sequence in
which boilers come on-line shall be selected via HMI. Adequate check shall be provided that does
not allow improper sequence selection. Automatic Rotation of the Boilers - System shall be
provided with a sequence to automatically rotate sequence in which the boilers are fired. Rotation
shall be based on the elapsed time. Panel shall meet 2011 NEC Acrticle 409 - Industrial Control
Panels, and 2011 NEC Article 430 - Motors, Motor Circuits, and Controllers.

KEWANEE BOILER/BURNER CONTROL CONVERSION KIT: Existing Kewanee 600 HP
steam boiler to be upgrade with CB-HAWK system utilizing integrated Allen-Bradley L35e
programmable logic controller, touchscreen graphical HMI, and burner management control to
control and monitor the complete boiler system. Control system shall provide automatic burner
sequencing, firing rate controller, solid-state temperature sensors, system fault indications, self-
checking diagnostics and fault messages in plain text type format. The control system shall
provide thermal shock protection, local/remote selector switch, assured low fire cut-off, high

10909-12002 Fire-Tube Boilers
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stack temperature alarm and shut-down, various monitoring and alarm set-points and outdoor
reset capabilities. Password security shall prevent unauthorized changes from being made.
System to include capabilities of parallel-positioning, oxygen trim, and VSD systems.

24 ELECTRICAL CHARACTERISTICS AND COMPONENTS

A. Electrical Characteristics: In accordance with Section 26 05 03 and the following:
1. 460 volts, three phase, 60 Hz.

B. Motors: In accordance with Section 23 05 13.
C. Disconnect Switch: Factory-mount in control panel.
2.5 SOURCE QUALITY CONTROL
A. Section 01 40 00 - Quality Requirements: Testing, inspection, and analysis requirements.

B. Make completed fire-tube boilers available for inspection at manufacturer’s factory prior to
packaging for shipment. Notify Owner at least seven days before inspection time.

C. Allow witnessing of factory inspections and tests at manufacturers test facility. Notify Owner at
least seven days before inspections and tests are scheduled.
PART 3 EXECUTION
3.1 INSTALLATION
A. Install boilers plumb and level, to plus or minus 1/16 inch over boiler base.
B. Maintain manufacturer's recommended clearances around and over boilers.

C. Install boiler on concrete housekeeping pad, minimum 3-1/2 inches high and 6 inches larger than
boiler base on each side. Refer to Section 03 30 00.

D. Connect natural gas piping in accordance with NFPA 54.
E. Connect fuel oil piping in accordance with NFPA 31.

F. Connect natural gas piping to boiler, full size of boiler gas train inlet. Arrange piping with
clearances for burner removal and service.

G. Connect fuel oil piping to boiler, full size of boiler gas train inlet. Arrange piping with clearances
for burner removal and service.

H. Connect steam piping to supply and return boiler connections.

I.  Install the following piping accessories. Refer to Section 23 21 13 and 23 22 13.
1. Onsupply:

10909-12002 Fire-Tube Boilers
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Thermometer well for temperature controller.
Thermometer well and thermometer.
Well for control system temperature sensor.
Strainer.
Nipple and flow switch.
Pressure gage.
Shutoff valve.
n return:
Thermometer well and thermometer.
Well for control system temperature sensor.
Pressure gage.
Shutoff valve.
Balancing valve.

PoOoTPQE@NPO0 T

Install the following piping accessories on natural gas piping connections. Refer to Section
2311 23.

1.  Strainer.

2. Pressure gage.

3. Shutoff valve.

4. Check valve.

5. Pressure reducing valve.

Install the following piping accessories on fuel oil piping connections. Refer to Section 23 11 13.
1.  Strainer.

2. Shutoff valve.

3. Check valve.

Install discharge piping from relief valves and drain valves to nearest floor drain.

Install boiler trim and accessories furnished loose for field mounting.

Install electrical devices furnished loose for field mounting.

Install control wiring between boiler control panel and field mounted control devices.

Connect flue to boiler outlet, full size of outlet.

Install thermometer in boiler breeching within 12 inches of flue nozzle for fire-tube boilers.

Install Work in accordance with State of Oregon and City of Portland standards.

3.2 FIELD QUALITY CONTROL
A. Section [01 40 00 - Quality Requirements] [01 70 00 - Execution and Closeout Requirements]:
Field inspecting, testing, adjusting, and balancing.
B. Perform combustion test including boiler firing rate, over fire draft, gas flow rate, heat input,
burner manifold gas pressure, percent carbon monoxide, percent oxygen, percent excess air, flue
10909-12002 Fire-Tube Boilers
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3.3

3.4

3.5

3.6

C.

gas temperature at outlet, ambient temperature, net stack temperature, percent stack loss, percent
combustion efficiency, and heat output. Perform test at minimum, mid-range, and high fire.

Arrange with local authorities having jurisdiction for inspection of boiler, piping, and for
certificate of operation.

MANUFACTURER’S FIELD SERVICES

A. Section 01 40 00 - Quality Requirements: Requirements for manufacturer’s field services.

B. Start-up boilers according to manufacturer's start-up instructions and in presence of boiler
manufacturer's representative. Test controls and demonstrate compliance with requirements.
Adjust burner for maximum burning efficiency. Replace damaged or malfunctioning controls and
equipment.

C. Provide (5) days of start-up, balancing, testing, and owner instruction. Testing shall include
written reports on boiler firing rate, turndown, efficiency, motor amperage, 02, CO, NOx levels,
flue gas temperature, ambient temperature, and all control settings. Two (2) Operating and
maintenance manuals shall be provided including cut-away views of boiler and burner schematics
including fuel trains, general instructions for maintenance and inspections, complete spare parts
lists and troubleshooting procedures.

ADJUSTING

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for starting and
adjusting.

CLEANING

A. Section 01 70 00 - Execution and Closeout Requirements: Requirements for cleaning.

B. Flush and clean boilers upon completion of installation, in accordance with manufacturer's start-

up instructions.

DEMONSTRATION

A

Section 01 70 00 - Execution and Closeout Requirements: Requirements for demonstration and
training.

Demonstrate operation and maintenance procedures.
Furnish services for manufacturer's technical representative for one 8 hour day to instruct Owner's

personnel in operation and maintenance of boilers. Schedule training with Owner, provide at least
7 days’ notice to Owner of training date.

END OF SECTION

Incl. Performance Criteria; Cleaver-Brooks

10909-12002 Fire-Tube Boilers
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PERFORMANCE CRITERIA:

Manufacturer:

Model:
Horsepower:
Steam Output:
Gross Output
Gas Input:
Oil Input:
Design Pressure:
Operating Pressure:
Steam Volume:
Steam Disengaging Area:
Heating Surface (minimum):
Heating Release (maximum):
Burner Turndown Ratio
Natural Gas:
No. 2 Oil:

Overall Efficiency (Fuel to Steam)

Natural Gas (%):
No. 2 Oil (%):

NOx Emission (maximum)
Gas (Natural):
Oil (No. 2):

CO Emissions (maximum)
Gas (Natural):
Oil (No. 2):

Electrical:
Fan Motor:
Air Compressor Motor:
Oil Pump Motor:

Noise Level (3’ from burner):

Available Gas Supply Pressure:

Flue Gas Outlet Diameter:
Burner Management System:
Weight; Dry — Shipping:
Seismic Zone:

Altitude:

Code Requirements:

10909-12002
Issue for Construction

CLEAVER-BROOKS

CBLE 200-600-150s, or approved equal
600 HP

20,700 #/hr F&A 212°F
20,085 MBH

23,464 MBH

179 GPH

15 PSIG

10 PSIG

137.8 Cu. Ft.

14,911 Sq.In.

3,000 Sq. Ft. Fireside
127,249 BTU/Cu. Ft.

10:1
8:1

85.6 % at High Fire
89.0 % at High Fire

60 PPM (corrected to 3% O5)
140 PPM (corrected to 3% O5)

50 PPM (corrected to 3% O5)

50 PPM (corrected to 3% O3)
460V /60H/3 P

25 HP

7.5 HP

Y4 HP

85 dBA

5 PSIG

24" 1D

Cleaver-Brooks CB-780

42,300 lbs

Yes

700" ASL

ASME CSD-1/ NATIONAL BOARD
UNDERWRITERS’ LABORATORIES (UL)
STATE OF OREGON

FACTORY MUTUAL (FM) / GE-GAP

Fire-Tube Boilers
235239 —i
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Model:
Horsepower:
Steam Output:
Gross Output
Gas Input:
Oil Input:
Design Pressure:
Operating Pressure:
Steam Volume:
Steam Disengaging Area:
Heating Surface (minimum):
Heating Release (maximum):
Burner Turndown Ratio
Natural Gas:
No. 2 QOil:

Overall Efficiency (Fuel to Steam)

Natural Gas (%):
No. 2 Oil (%):

NOx Emission (maximum)
Gas (Natural):
Oil (No. 2):

CO Emissions (maximum)
Gas (Natural):
Oil (No. 2):

Electrical:
Fan Motor:
Air Compressor Motor:
Oil Pump Motor:

Noise Level (3’ from burner):

Available Gas Supply Pressure:

Flue Gas Outlet Diameter:
Burner Management System:
Weight; Dry — Shipping:
Seismic Zone:

Altitude:

Code Requirements:

10909-12002
Issue for Construction

July 6, 2012

CBLE 200-300-150s, or approved equal
300 HP

10,350 #/hr F&A 212°F
10,043 MBH

11,956 MBH

89.5 GPH

15 PSIG

10 PSIG

85.3 Cu. Ft.

10,516 Sq.In.

1,500 Sq. Ft. Fireside
144,500 BTU/Cu. Ft.

10:1
8:1

84.0% at High Fire
87.3% at High Fire

60 PPM (corrected to 3% O,)
140 PPM (corrected to 3% O5)

50 PPM (corrected to 3% O3)

50 PPM (corrected to 3% O5)
460V /60H/3P

10 HP

5 HP

Y% HP

83 dBA

5 PSIG

20" ID

Cleaver-Brooks CB-780

23,600 Ibs

Yes

700" ASL

ASME CSD-1/ NATIONAL BOARD
UNDERWRITERS’' LABORATORIES (UL)
STATE OF OREGON

FACTORY MUTUAL (FM) / GE-GAP

Fire-Tube Boilers
235239 —ii
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SECTION 23 53 17

SPRAY TYPE DEAERATOR

PART 1 GENERAL

11

1.2

13

14

15

10909-12002
Issue for Construction

SUMMARY
A Section Includes:
1. Spray Type Deaerator
B. Related Sections:
1. Section 23 05 13 - Common Motor Requirements for HYAC Equipment
2. Section 23 22 13 - Steam and Condensate Heating Piping
3. Section 23 52 39 - Fire-Tube Boilers
REFERENCES
A. American Society of Mechanical Engineers:
1. ASME Section VIII - Boiler and Pressure Vessel Code - Pressure Vessels.
B. National Electrical Manufacturers Association:
1. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).

PERFORMANCE REQUIREMENTS

A. Provide pumps to operate at specified system fluid temperatures without vapor binding and
cavitation, are non-overloading in parallel or individual operation, and operate within 25

percent of midpoint of published maximum efficiency curve.
SUBMITTALS

A. Section 01 33 00 - Submittal Procedures.

B. Product Data: Submit certified pump curves showing performance characteristics with pump
and system operating point plotted. Submit manufacturer model number, dimensions, service
sizes, and finishes. Submit NPSH curve when applicable. Include electrical characteristics

and connection requirements.

C. Manufacturer's Installation Instructions: Submit application, selection, and hookup

configuration with pipe and accessory elevations. Submit hanging and support requirements

and recommendations.
D. Manufacturer's Certificate: Certify products meet or exceed specified requirements.
CLOSEOUT SUBMITTALS

A. Section 01780 — Project Closeout.

July 6, 2012

Spray Type Deaerator
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B. Operation and Maintenance Data: Submit installation instructions, servicing requirements,
assembly views, lubrication instructions, and replacement parts list.

1.6 QUALITY ASSURANCE
A Perform work in accordance with State of Oregon and City of Portland standards.
B. Maintain one copy of each document on site.
1.7 QUALIFICATIONS
A. Manufacturer: Company specializing in manufacturing products specified in this section
with minimum fifteen (15) years documented experience and with service facilities within

25 miles of Project.

B. Applicator: Company specializing in performing Work of this section with minimum ten
(10) years documented experience approved by manufacturer.

1.8 PRE-INSTALLATION MEETINGS
A. Section 01 30 00 - Administrative Requirements: Pre-installation meeting.
B. Convene minimum two weeks prior to commencing work of this section.

19 DELIVERY, STORAGE, AND HANDLING

A. Section 01 60 00 - Product Requirements: Product storage and handling requirements.
B. Accept units on site in factory packing. Inspect for damage.
C. Protect units from entry of foreign materials by using temporary caps and covers.

1.10 FIELD MEASUREMENTS
A Verify field measurements prior to fabrication.
111  WARRANTY
A Section 01780 - Project Closeout.
B. The entire deaerator package shall be guaranteed and warranted by the manufacturer.
Warranty shall include all parts for a period of (12) months from the date of start-up for

beneficial use or (18) months from date of shipment whichever occurs first.

1.12 EXTRA MATERIALS

A Section 01 70 00 - Execution and Closeout Requirements: Spare parts and maintenance
products.
B. Furnish one set of mechanical seals for each pump.
10909-12002 Spray Type Deaerator
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PART 2 PRODUCTS

2.1 DEAERATORS

A

10909-12002

Manufacturers:
1. Cleaver-Brooks; Model SSP-70.
2. Substitutions: Section 01630 - Product Requirements

Deaerator System: Consists of deaerator, boiler feed pumps, transfer pumps, float switches,
control panel and accessories, and all appurtenances and controls and accessories indicated
on the project P&ID.

Factory packaged unit shall include a pressure spray type deaerator section, storage tank,
heavy duty stand, jacket and insulation, trim feedwater pump(s) and control panel. System
shall be single tank design with integral storage and shall guarantee oxygen concentrations
not to exceed .005 cc/liter throughout all load conditions from 5 to 100 percent of rated
capacity. Vent steam shall not exceed one-half percent of steam required by deaerator.
Atmospheric deaerators are not acceptable.

Deaerator Storage Tank:

1. Horizontal welded steel, ASME/National Board stamped construction.

2. Working Pressure: 50 psig

3. Minimum 1/4” carbon steel shell and torispherical heads

4 Tappings:

a. 3” and undershall be 300# forged steel couplings

b. Over 3” shall be 150# flat faced flanges

Deaerator shall have 13 minute storage and shall be 72” diameter by 123" overall

length

Storage shall be 1,400 gallons to over flow

Manhole: 11 x 15 inch.

Base: Elevated, fabricated steel.

Water shall enter the deaerator through a spring-loaded stainless steel nozzle,

deflector baffle and internal vent condenser for proper mixing of steam and water.

10. All internal surfaces that come in contact with un-deaerated water shall be
constructed of type 316 stainless steel.

o

© oo No

Deaerator Trim and Accessories:

1. The entire unit shall be factory pre-assembled and consist of the following
accessories
a. Heavy-duty stand constructed of heavy steel tubing (7’ in height).
b. 2” fiberglass insulation with a minimum of 22 gauge steel enameled jacket.
C. LCS150e.1 water level controller with adjustable level setting and
proportional band.
d. Siemens 599 modulating make-up water valve with stainless steel trim and

dead-end shut-off capability. Valve shall have a capacity of 110 GPM at 50
psig inlet water pressure. A three-valve by-pass shall be provided.

e. Spence ED2 steam pressure control system provided to reduce a steam
pressure of 10 PSIG to deaerator tank operating pressure. A three-valve by-
pass shall be provided.

Spray Type Deaerator
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f. Overflow drainer sized to relieve full capacity of deaerator.
: Gems Sure Site with LCS 150e.1 switches for high and low level alarms.
h. Relief valve(s) to prevent over pressure of storage vessel in the event of

pressure control failure.

Inlet water regulating valve with external float control assembly.
Steam pressure-reducing valve train assembly.

Water level gage glass and cock.

Manual and automatic vent valves.

Pressure relief valve.

Vacuum breaker.

Panel mounted dial thermometer with separable socket.

Panel mounted dial pressure gage with shut-off cock.

Chemical feed quill (316SS).

Adjustable inlet spray valve.

Overflow drain.

Manual drain valve.

Pressure gages on each pump discharge.

Double pole high and low level and overflow level alarm float switches.

SE~"YSoBVOoS3 T RT

F. Feedwater Pumps:

1.
2.
3.

4,
5.

Triplex (3) continuous pump configuration.

All pumps shall be of the centrifugal type. Turbine type pumps are not acceptable.
Each pump shall have mechanical seals and materials suitable for operation at
250°F.

Pumps shall be mounted on a heavy-duty channel base.

Inter connecting piping between the deaerator storage section and pump suction
shall include a shut-off valve, strainer and flexible type expansion coupling. Pump
discharge piping shall include a liquid filled pressure gauge, shut-off valve, and non-
slam check valve.

Each pump shall have a capacity of 86 GPM at 97° TDH, 4.9’ NPSH which shall not
be exceeded at any time during normal operation.

Provide three (3) 7.5 HP, 3450 RPM, 460 Volt, 3 Phase, 60 Hertz open-drip proof
motors.

Pumps shall be grounded in accordance with 2011 NEC Article 250.112(L) - Motor-
Operated Water Pumps.

G. Control Panel:

1.
2.

10909-12002
Issue for Construction

Provide a complete factory wired and tested control panel mounted on deaerator.
NEMA 250 Type lenclosure, UL listed and labeled, complete with necessary fused
disconnect switch, motor starters with fused protection, control circuit transformer,
terminal block H-O-A selector switches, motor running lights, low and high water
lights with alarm bell and alarm silence switch.

Panel shall be dead front type and all wiring shall be in accordance with the National
Electric Code.

Combination magnetic starters with overload relays, circuit breakers and cover
interlock.

Electric alternator, 'Auto-Off' switch.

a. Operate pumps on high level, alternating after each cycle.

b. Operate second pump upon failure of first pump and alarm.

Spray Type Deaerator
235317-4



PSU West Heating Plant July 6, 2012
Boiler Replacement
West Heating Plant

6. Selector 'lead-off-lag' switches.

7. Alarm lights, acknowledge button, test buttons, alarm horn.

8. All switches and lights hall be oil tight construction and lights shall be of the
transformer type.

9. Complete panel shall meet 2011 NEC Article 409 - Industrial Control Panels, and
2011 NEC Article 430 - Motors, Motor Circuits, and Controllers.

H. Control Sequence:
1. Operate boiler feed pumps from boiler controls; refer to Section 23 52 39 for boilers.

PART 3 EXECUTION

3.1 SHIPPING/PACKAGING
A. Unit sha_II be completely factory assembled, piped and wired for single point field
connections.
B. Make-up water valve and steam control valve to be shipped loose for field installation.
C. Deaerator to be shipped in two (2) pieces due to height and re-assembled in field by
installing contractor.
3.2 EXAMINATION
A. Section 01 30 00 - Administrative Requirements: Coordination and project conditions.
B. Verify power requirements.
C. Verify boilers and water system are ready for installation.
3.3 INSTALLATION
A. Install Work in accordance with State of Oregon and City of Portland standards.
3.4 FIELD QUALITY CONTROL
A. Section [01 40 00 - Quality Requirements] [01 70 00 - Execution and Closeout
Requirements]: Field inspecting, testing, adjusting, and balancing.
B. Inspect for alignment of base mounted pumps.
3.5 START-UP
A Services of a factory representative shall be made available to check installation, start-up,
balance, test, and owner training.
B. If flexible connected, base mounted pumps are provided, field alignment shall be provided.
10909-12002 Spray Type Deaerator
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3.6 WARRANTY

A. The entire deaerator package shall be guaranteed and warranted by the manufacturer.
Warranty shall include all parts for a period of (12) months from the date of start-up for
beneficial use or (18) months from date of shipment whichever occurs first.

END OF SECTION

Incl. Performance Criteria, Cleaver-Brooks

10909-12002 Spray Type Deaerator
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PERFORMANCE CRITERIA

Manufacturer:
Model:
Quantity:
Capacity:

To Service:

Oxygen Level:
Storage Capacity to Overflow:
Storage Time:
Package Deaerator Width (overall):
Package Deaerator Length (overall):
Receiver Width (overall):
Receiver Length (overall):
Design Pressure:
Operating Pressure:
Condensate Returns:
Make-up Water Flow Rate:
Make-up Water Temperature:
Make-up Water Pressure:
Stand Height:
Seismic Zone:
Elevation:
Weight Dry:

Wet:
Feedwater Pump Manufacturer:
Model:
Quantity:
Size:
Flow Rate:
Discharge Pressure:
Seal Type/Temperature:
Motor Horsepower:
Motor Type:
Motor Speed:
Pump NPSHk:
Electrical:
Agency Approval:

10909-12002
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Cleaver-Brooks

SSP -70, or approved equal
One (1)

70,000 Ibs/hr Total Load

(1) 600 HP — 20,700 Ibs/hr boiler
Q) 300 HP — 10,350 Ibs/hr boiler
(1) 600HP-20,700 Ibs/hr back-up
0.005 ccl/liter

1400 gallons

13 minutes

101 inches

132 inches

72 inches

123 inches

50 psig

5 psig

65 % @ 160°F

110 gpm

45° F

50 psig

2

Yes

700 * ASL

7,600 Ibs.

17,100 Ibs. (Operating)
Grundfos

CR15 -2K

Three (3)

2"x 2"

86 gpm

97’ TDH

Mechanical / 250°F

7.5 HP

TEFC

3450 RPM

4.9’

460 Volts / 60 Hertz / 3 Phase
ASME Section VIII

National Board

Heating Boiler Feedwater Equipment
235317 -i
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SECTION 26 05 00
COMMON WORK RESULTS FOR ELECTRICAL
PART 1 GENERAL
11 SUMMARY
A Section includes:
1. Conduit and wire for pumps.
2. Other miscellaneous electrical as noted on drawings
1.2 SYSTEM DESCRIPTION
A. Identify location of electrical components.
B. Install conduit and wires.
1.3 SUBMITTALS
A. Section 01300 — Submittals
PART 2 PRODUCTS
A. Section 26 05 19 through 26 52 00, inclusive.
PART 3 EXECUTION
3.1 EXISTING WORK
A Provide temporary wiring and connections to maintain existing systems in service during
construction as necessary. Coordinate with owner.
B. When performing work on energized equipment or circuits, use personnel experienced and
trained in similar operations.
C. Remove, relocate, and extend existing installations to accommodate new construction.
D. Repair adjacent construction and finishes damaged during demolition and extension work.
3.2 INSTALLATION

10909-12002

A. Section 26 05 19 through 26 52 00, inclusive.

END OF SECTION

Issue for Construction
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SECTION 26 05 19

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 GENERAL

11 SUMMARY
A. Section includes building wire and cable; and wiring connectors and connections.
B. Related Sections:
1. Section 02 41 26 — Selective Electrical Demolition
2. Section 26 05 33 - Raceway and Boxes.
3. Section 26 05 53 - Identification for Electrical Systems.
1.2 REFERENCES
A. International Electrical Testing Association:
1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution
Equipment and Systems.
B. National Fire Protection Association:
1. NFPA 70 - National Electrical Code.
2. NFPA 262 - Standard Method of Test for Flame Travel and Smoke of Wires and
Cables for Use in Air-Handling Spaces.
3. Oregon Specialty Code 2011
C. Underwriters Laboratories, Inc.:
1. UL 1277 - Standard for Safety for Electrical Power and Control Tray Cables with
Optional Optical-Fiber Members.
1.3 SYSTEM DESCRIPTION
A Product Requirements: Provide products as follows:
1. Stranded conductor for feeders and branch circuits 10 AWG and smaller.
2. Stranded conductors for control circuits.
3. Conductor not smaller than 12 AWG for power and lighting circuits.
4. Conductor not smaller than 16 AWG for control circuits.
5. Increase wire size in branch circuits to limit voltage drop to a maximum of 2.5
percent.
B. Wiring Methods: Provide the following wiring methods:
1. Concealed Dry Interior Locations: Use only Type THHN/THWN insulation, in
raceway.
2. Exposed Dry Interior Locations: Use only Type THHN/THWN insulation, in
raceway.
3. Above Accessible Ceilings: Use only Type THHN/THWN insulation, in raceway.
10909-12002 Low-Voltage Electrical Power Conductors And Cables
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4. Wet or Damp Interior Locations: Use only Type THHN/THWN insulation, in

raceway.
5. Exterior Locations: Use only Type XHHW insulation, in raceway.
6. Underground Locations: Use only Type XHHW insulation, in raceway.

14 DESIGN REQUIREMENTS
A Conductor sizes are based on copper.
15 SUBMITTALS
A. Section 01300 — Submittals.
B. Product Data: Submit for wire and each cable assembly type.
C. Test Reports: Indicate procedures and values obtained.
1.6 QUALITY ASSURANCE
A. Section 01400 — Quality Requirements.
B. Perform Work in accordance with Municipality of Portland, OR requirements.
1.7 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section
with minimum three years’ experience.

1.8 FIELD MEASUREMENTS
A Verify field measurements are as indicated on Drawings.
1.9 COORDINATION

A. Where wire and cable destination is indicated and routing is not shown, determine routing
and lengths required.

B. Wire and cable routing indicated is approximate unless dimensioned. Include wire and cable
lengths within 20 ft (6000 mm) of length shown.
PART 2 PRODUCTS

2.1 BUILDING WIRE

A Manufacturers:
1. American Insulated Wire Corp.
2. General Cable Co.
3. Southwire
10909-12002 Low-Voltage Electrical Power Conductors And Cables
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4. Superior Essex
5. Okonite
6. Or approved equal

B. Product Description: Single conductor insulated wire.
C. Conductor: Copper.

D. Insulation Voltage Rating: 600 volts.

E. Insulation Temperature Rating: 75 degrees C.

F. Insulation Material: Thermosetting.

2.2 WIRING CONNECTORS

A. Solderless Pressure Connectors:
1. Wire sizes up to and including #2.0AWG: Compression or crimp terminals shall be
similar to “Sta-Kon” (by Thomas & Betts).
2. Wire sizes #8 AWG and larger: Connectors shall be compression-type. Use
manufacturer’s recommended tooling.
3. Pigtail splices for wire sizes up to AWG including #10 AWG may be made with
hand twist wire-nuts similar to “Skotchlok” by 3M Company.
4. Substitutions: Section 01630 — Product Requirements and Substitutions.
B. Compression Connectors:
1. Up to #4/0 AWG short-barrel single-hole lugs - similar to “Color-Keyed” by
Thomas & Betts.
2. Short-barrel two-hole lugs, similar to “Color-Keyed” by Thomas & Betts.
3. For 250 kemil and larger — Long barrel single-holed or two-holed lugs - similar to
“Color-Keyed” by Thomas & Betts.
4. Two-way connectors (splices) — Similar to “Color-Keyed” by Thomas & Betts.
5 Substitutions: Section 01630 — Product Requirements and Substitutions.

2.3 TERMINATIONS
A. Terminal Lugs for Wires #6 AWG and Smaller: Solderless, compression type copper.
B. Lugs for Wires #4 AWG and Larger: Compression type copper, with insulating sealing
collars.
PART 3 EXECUTION

3.1 EXAMINATION

A Verify mechanical work likely to damage wire and cable has been completed.
B. Verify raceway installation is complete and supported.
10909-12002 Low-Voltage Electrical Power Conductors And Cables
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3.2 PREPARATION

A

Completely and thoroughly swab raceway before installing wire.

3.3 EXISTING WORK

A

E.

Remove exposed abandoned wire and cable as per Section 02 41 26. Patch surfaces where
removed cables pass through building finishes.

Disconnect abandoned circuits and remove circuit wire and cable. Remove abandoned boxes
when wire and cable servicing boxes is abandoned and removed. Install blank cover for
abandoned boxes not removed.

Provide access to existing wiring connections remaining active and requiring access. Modify
installation or install access panel.

Extend existing circuits using materials and methods compatible with existing electrical
installations, or as specified.

Clean and repair existing wire and cable remaining or wire and cable to be reinstalled.

3.4 INSTALLATION

A

B.

10909-12002

Route wire and cable to meet Project conditions.
Neatly train and lace wiring inside boxes, equipment, and panelboards.
Identify and color code wire and cable under provisions of Section 26 05 53.

Special Techniques--Building Wire in Raceway:

1. Pull conductors into raceway at same time.

2. Install building wire #4 AWG and larger with pulling equipment.
Special Techniques - Cable:

1. Protect exposed cable from damage.

2. Use suitable cable fittings and connectors.

Special Techniques - Wiring Connections:

1. Clean conductor surfaces before installing lugs and connectors.

2. Make splices, taps, and terminations to carry full ampacity of conductors with no
perceptible temperature rise.

3. Tape uninsulated conductors and connectors with electrical tape to 150 percent of
insulation rating of conductor.

4. Install split bolt connectors for copper conductor splices and taps, #6 AWG and
larger.

5. Install solderless pressure connectors with insulating covers for copper conductor
splices and taps, #8 AWG and smaller.

6. Install insulated spring wire connectors with plastic caps for copper conductor

splices and taps, #10 AWG and smaller.

Low-Voltage Electrical Power Conductors And Cables
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G.

L.

Install stranded conductors for branch circuits #10 AWG and smaller. Install crimp on fork
terminals for device terminations. Do not place bare stranded conductors directly under
SCrews.

Install terminal lugs on ends of 600 volt wires unless lugs are furnished on connected device,
such as circuit breakers.

Size lugs in accordance with manufacturer’s recommendations terminating wire sizes. Install
2-hole type lugs to connect wires #4 AWG and larger to copper bus bars.

For terminal lugs fastened together such as on motors, transformers, and other apparatus, or
when space between studs is small enough that lugs can turn and touch each other, insulate
for dielectric strength of 2-1/2 times normal potential of circuit.

Do not install wire terminals, such as ring or spade terminals, for wire termination in
components utilizing compression terminal blocks, e.g. motor control center, variable
frequency drives, etc.

Armored cable may be used for lighting fixture connection.

3.5 WIRE COLOR

A

General: See Section 26 05 53 — Electrical Identification.

3.6 FIELD QUALITY CONTROL

A

B.

10909-12002

Section 01400 - Quality Requirements
Inspect and test in accordance with NETA ATS, except Section 4.

Perform inspections and tests listed in NETA ATS, Section 7.3.1.

END OF SECTION
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SECTION 26 05 26

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.1  SUMMARY
A. Section Includes:
1. Grounding conductors.

2. Mechanical connectors.
3. Exothermic connections.

1.2 REFERENCES
A. Institute of Electrical and Electronics Engineers:
1. IEEE 142 - Recommended Practice for Grounding of Industrial and Commercial Power
Systems.
B. International Electrical Testing Association:
1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution
Equipment and Systems.

C. National Fire Protection Association:
1. NFPA 70 - National Electrical Code 2011.

D. 2011 Oregon Specialty Electrical Code
1. OESC 250.52(B)(3)
2. OESC 250.94
1.3 SYSTEM DESCRIPTION
A. Grounding systems use the following elements as grounding electrodes:
1. Metal building frame.
2. Concrete-encased electrode.
3. Rod electrode.
1.4 SUBMITTALS
A. Section 01300 - Submittals: Requirements for submittals.
B. Product Data: Submit data on grounding electrodes and connections.

1.5 CLOSEOUT SUBMITTALS

A. Section 01780 — Contract Closeout: Requirements for submittals.

10909-12002 Grounding And Bonding For Electrical Systems
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1.6

1.7

1.8

1.9

QUALITY ASSURANCE

A. Provide grounding materials conforming to requirements of NEC, IEEE 142, and UL labeled.
B. Perform Work in accordance with City of Portland standard.

C. Maintain one copy of each document on site.

QUALIFICATIONS

A. Installer: Company specializing in performing work of this section with minimum 3 years
experience.

DELIVERY, STORAGE, AND HANDLING

A. Section 01630 - Product Requirements and Substitutions: Requirements for transporting,
handling, storing, and protecting products.

B. Accept materials on site in original factory packaging, labeled with manufacturer's identification.

C. Protect from weather and construction traffic, dirt, water, chemical, and mechanical damage, by
storing in original packaging.

COORDINATION
A. Section 01040 - Project Coordination: Requirements for coordination.

B. Complete grounding and bonding of building reinforcing steel prior concrete placement.

PART 2 PRODUCTS

2.1 ROD ELECTRODES
A. Manufacturers:
1. Erico, Inc.
2. 0-Z Gedney Co.
3. Thomas & Betts, Electrical
4. Orapproved equal.
B. Product Description:
1. Material: Copper-clad steel.
2. Diameter: 5/8 inch.
3. Length: 10 feet feet.
C. Connector: Connector for exothermic welded connection or U-bolt clamp.
10909-12002 Grounding And Bonding For Electrical Systems
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2.2 WIRE
A. Material: Stranded copper.
B. Grounding Electrode Conductor: Copper conductor bare.
C. Bonding Conductor: Copper conductor bare.
2.3 MECHANICAL CONNECTORS
A. Manufacturers:
1. Erico, Inc.
2. ILSCO Corporation
3. 0-Z Gedney Co.
4. Thomas & Betts, Electrical
5. Or approved equal.

B. Description: Bronze connectors, suitable for grounding and bonding applications, in
configurations required for particular installation.

24 EXOTHERMIC CONNECTIONS
A. Manufacturers:
1. Copperweld, Inc.
2. ILSCO Corporation
3.  0O-Z Gedney Co.
4. Thomas & Betts, Electrical
5. Or approved equal.
B. Product Description: Exothermic materials, accessories, and tools for preparing and making
permanent field connections between grounding system components.
PART 3 EXECUTION
3.1 EXAMINATION
A. Section 01040 - Project Coordination: Verification of existing conditions before starting work.
B. Verify final backfill and compaction has been completed before driving rod electrodes.
3.2 PREPARATION
A. Remove paint, rust, mill oils, surface contaminants at connection points.

3.3  EXISTING WORK

A. Modify existing grounding system to maintain continuity to accommodate renovations.

10909-12002 Grounding And Bonding For Electrical Systems
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B. Extend existing grounding system using materials and methods compatible with existing
electrical installations, or as specified.

3.4 INSTALLATION
A. Install in accordance with IEEE 142.
B. Install grounding and bonding conductors concealed from view.

C. Bond together metal siding, boilers, and decks not attached to grounded structure; bond to
ground.

D. Bond together each metallic raceway, pipe, duct and other metal objects.

E. Equipment Grounding Conductor: Install separate, insulated conductor within each feeder and
branch circuit raceway. Terminate each end on suitable lug, bus, or bushing.

F. Permanently ground entire light and power system in accordance with NEC, including service
equipment, distribution panels, lighting panelboards, switch and starter enclosures, motor frames,
grounding type receptacles, and other exposed non-current carrying metal parts of electrical
equipment, such as control panels.

G. Install branch circuits feeding isolated ground receptacles with separate insulated grounding
conductor, connected only at isolated ground receptacle, ground terminals, and at ground bus of
serving panel.

H. Accomplish grounding of electrical system by using insulated grounding conductor installed with
feeders and branch circuit conductors in conduits. Size grounding conductors in accordance with
NEC. Install from grounding bus of serving panel to ground bus of served panel, grounding screw
of receptacles, lighting fixture housing, light switch outlet boxes or metal enclosures of service
equipment. Ground conduits by means of grounding bushings on terminations at panelboards
with installed number 12 conductor to grounding bus.

I.  Grounding electrical system using continuous metal raceway system enclosing circuit conductors
in accordance with NEC.

J. Permanently attach equipment and grounding conductors prior to energizing equipment.
3.5 FIELD QUALITY CONTROL

A. Section 01780 — Contract Closeout: Field inspecting, testing, adjusting, and balancing.

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

C. Grounding and Bonding: Perform inspections and tests listed in NETA ATS, Section 7.13.

D. Perform continuity testing in accordance with IEEE 142.
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E. When improper grounding is found on receptacles, check receptacles in entire project and correct.
Perform retest.

END OF SECTION
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SECTION 26 05 29

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 GENERAL

11 SUMMARY

A

Section Includes:

Conduit supports.

Formed steel channel.

Spring steel clips.

Firestopping relating to electrical work.
Firestopping accessories.

Equipment bases and supports.

ogkrwndE

Related Sections:
1. Section 03 30 00 - Cast-In-Place Concrete.

1.2 REFERENCES

A

10909-12002
Issue for Construction

ASTM International:
1. ASTM E84 - Standard Test Method for Surface Burning Characteristics of
Building Materials.

2. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction
and Materials.

3. ASTM E814 - Standard Test Method for Fire Tests of Through-Penetration Fire
Stops.

4, ASTM E1966 - Standard Test Method for Fire-Resistive Joint Systems.

FM Global:

1. FM - Approval Guide, A Guide to Equipment, Materials & Services Approved

By Factory Mutual Research For Property Conservation.

National Fire Protection Association:
1. NFPA 70 - National Electrical Code.

Underwriters Laboratories Inc.:

UL 263 - Fire Tests of Building Construction and Materials.

UL 723 - Tests for Surface Burning Characteristics of Building Materials.
UL 1479 - Fire Tests of Through-Penetration Firestops.

UL 2079 - Tests for Fire Resistance of Building Joint Systems.

UL - Fire Resistance Directory.

agrwdE
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1.3

14

15

1.6

10909-12002

DEFINITIONS

A

Firestopping (Through-Penetration Protection System): Sealing or stuffing material or
assembly placed in spaces between and penetrations through building materials to arrest
movement of fire, smoke, heat, and hot gases through fire rated construction.

PERFORMANCE REQUIREMENTS

A. Firestopping: Conform to applicable code UL for fire resistance ratings and surface
burning characteristics.

B. Firestopping: Provide certificate of compliance from authority having jurisdiction
indicating approval of materials used.

SUBMITTALS

A. Section 01300 - Submittals

B. Shop Drawings: Indicate system layout with location and detail of trapeze hangers.

C. Product Data:

1. Hangers and Supports: Submit manufacturers catalog data including load
capacity.

2. Firestopping: Submit data on product characteristics, performance and limitation
criteria.

D. Firestopping Schedule: Submit schedule of opening locations and sizes, penetrating
items, and required listed design numbers to seal openings to maintain fire resistance
rating of adjacent assembly.

E. Design Data: Indicate load carrying capacity of trapeze hangers and hangers and
supports.

F. Manufacturer's Installation Instructions:
1. Hangers and Supports: Submit special procedures and assembly of components.
2. Firestopping: Submit preparation and installation instructions.

G. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

H. Engineering Judgements: For conditions not covered by UL listed designs, submit

judgements by licensed professional engineer suitable for presentation to authority having
jurisdiction for acceptance as meeting code fire protection requirements.

QUALITY ASSURANCE

A

Section 01400 — Quality Requirements

Hangers And Supports For Electrical Systems

Issue for Construction 26 05 29-2



PSU West Heating Plant July 6, 2012
Boiler Replacement
West Heating Plant

1.7

18

10909-12002

B.

Through Penetration Firestopping of Fire Rated Assemblies: UL 1479 or ASTM E814
with 0.10 inch water gage minimum positive pressure differential to achieve fire F-
Ratings and temperature T-Ratings as indicated on Drawings, but not less than 1-hour.

1. Wall Penetrations: Fire F-Ratings as indicated on Drawings, but not less than 1-
hour.

2. Floor Penetrations: Fire F-Ratings and temperature T-Ratings as indicated on
Drawings, but not less than 1-hour.
a. Floor Penetrations Within Wall Cavities: T-Rating is not required.

Through Penetration Firestopping of Non-Fire Rated Floor and Roof Assemblies:
Materials to resist free passage of flame and products of combustion.

1. Noncombustible Penetrating Items: Noncombustible materials for penetrating
items connecting maximum of three stories.
2. Penetrating Items: Materials approved by authorities having jurisdiction for

penetrating items connecting maximum of two stories.

Fire Resistant Joints in Fire Rated Floor, Roof, and Wall Assemblies: ASTM E1966 or
UL 2079 to achieve fire resistant rating as indicated on Drawings for assembly in which
joint is installed.

Fire Resistant Joints Between Floor Slabs and Exterior Walls: ASTM E119 with 0.10
inch water gage minimum positive pressure differential to achieve fire resistant rating as
indicated on Drawings for floor assembly.

Surface Burning Characteristics: 25/450 flame spread/smoke developed index when
tested in accordance with ASTM E84.

QUALIFICATIONS

A.

Manufacturer: Company specializing in manufacturing Products specified in this section
with minimum three years experience.

Installer: Company specializing in performing work of this section with minimum 3 years
experience.

DELIVERY, STORAGE, AND HANDLING

A

Section 01630 — Product Requirements and Substitutions: Product Delivery, Storage, and
Handling.

Accept materials on site in original factory packaging, labeled with manufacturer's
identification.

Protect from weather and construction traffic, dirt, water, chemical, and mechanical
damage, by storing in original packaging.

Hangers And Supports For Electrical Systems
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1.9

ENVIRONMENTAL REQUIREMENTS

A. Do not apply firestopping materials when temperature of substrate material and ambient
air is below 60 degrees F.

B. Maintain this minimum temperature before, during, and for minimum 3 days after
installation of firestopping materials.

C. Provide ventilation in areas to receive solvent cured materials.

PART 2 PRODUCTS

2.1 CONDUIT SUPPORTS
A. Manufacturers:
1. Allied Tube & Conduit Corp.
2. Electroline Manufacturing Company
3. 0O-Z Gedney Co.
B. Hanger Rods: Threaded high tensile strength galvanized carbon steel with free running
threads.
C. Beam Clamps: Malleable Iron, with tapered hole in base and back to accept either bolt or
hanger rod. Set screw: hardened steel.
D. Conduit clamps for trapeze hangers: Galvanized steel, notched to fit trapeze with single
bolt to tighten.
E. Conduit clamps - general purpose: One hole malleable iron for surface mounted conduits.
F. Cable Ties: High strength nylon temperature rated to 185 degrees F. Self locking.
2.2 FORMED STEEL CHANNEL
A Manufacturers:
1. Allied Tube & Conduit Corp.
2. B-Line Systems
3. Unistrut Corp.
B. Product Description: Galvanized 12 gage thick steel. With holes 1-1/2 inches on center.
2.3 FIRESTOPPING
A Manufacturers:
1. Dow Corning Corp. Model.
2. Fire Trak Corp. Model.
3. 3M fire Protection Products Model.
10909-12002 Hangers And Supports For Electrical Systems

Issue for Construction 26 05 29-4



PSU West Heating Plant July 6, 2012
Boiler Replacement
West Heating Plant

B. Product Description: Different types of products by multiple manufacturers are
acceptable as required to meet specified system description and performance
requirements; provide only one type for each similar application.

1. Silicone Firestopping Elastomeric Firestopping: Multiple component silicone
elastomeric compound and compatible silicone sealant.

2. Foam Firestopping Compounds: Multiple component foam compound.

3. Formulated Firestopping Compound of Incombustible Fibers: Formulated

compound mixed with incombustible non-asbestos fibers.
C. Color: As selected from manufacturer’s full range of colors.
2.4 FIRESTOPPING ACCESSORIES

A Primer: Type recommended by firestopping manufacturer for specific substrate surfaces
and suitable for required fire ratings.

B. Dam Material: Permanent:
1. Mineral fiberboard.
2. Sheet metal.
3. Alumina silicate fire board.
C. Installation Accessories: Provide clips, collars, fasteners, temporary stops or dams, and

other devices required to position and retain materials in place.

D. General:
1. Furnish UL listed products or products tested by independent testing laboratory.
2. Select products with rating not less than rating of wall or floor being penetrated.
E. Non-Rated Surfaces:
1. Stamped steel, chrome plated, hinged, split ring escutcheons or floor plates or
ceiling plates for covering openings in occupied areas where conduit is exposed.
2. For exterior wall openings below grade, furnish modular mechanical type seal

consisting of interlocking synthetic rubber links shaped to continuously fill
annular space between conduit and cored opening or water-stop type wall sleeve.
PART 3 EXECUTION
3.1 EXAMINATION
A. Section 01040 — Project Coordination: Construction Coordination.
B. Verify openings are ready to receive firestopping.
3.2 PREPARATION

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter affecting
bond of firestopping material.

10909-12002 Hangers And Supports For Electrical Systems
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B.
C.
D

E.

Remove incompatible materials affecting bond.

Install damming materials to arrest liquid materia