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SECTION 01 00 00
GENERAL REQUIREMENTS

1.1 GENERAL INTENTION
A. Contractor shall provide all material, labor, detailed design,
supervision, travel, tools and equipment to for the Replace Deaerator
and Surge Condensate Tanks, Project 558-17-212 as required by
specifications.

B. VAMC Engineering Staff will render certain technical services during
construction. Such services shall be considered as advisory to the
Government and shall not be construed as expressing or implying a
contractual act of the Government without affirmations by Contracting
Officer or his duly authorized representative.

C. All employees of general contractor and subcontractors shall comply
with VA security management program and obtain permission of the VA
police, be identified by project and employer, and restricted from
unauthorized access.

D. Prior to commencing work, general contractor shall provide proof that a
OSHA certified “competent person” (CP) (29 CFR 1926.20(b)(2) will
maintain a presence at the work site whenever the general or
subcontractors are present.

E. Training:

1. All employees of general contractor and subcontractors shall have
the 10-hour OSHA certified Construction Safety course, Asbestos
awareness safety courses, and /or other relevant competency
training, as determined by VA COR or Safety Office with input from
the ICRA team.

2. Supervisors of general contractor and subcontractors shall have the
30-hour OSHA certified Construction Safety course, ASHE Health Care
Construction: Subcontractor Certification, ASHE Health Care
Construction Workshop Certification and /or other relevant
competency training, as determined by VA CP with input from the ICRA
team.

3. Submit training records of all such employees for approval before
the start of work.

1.2 STATEMENT OF BID ITEMS
Bid Item 1 (Base Bid):

A. Provide all material, labor, supervision, travel, tools and equipment
to:

1. The contractor shall replace the Deaerator and Surge Condensate Tanks
and all equipment, pumps, pipes, Fittings and appurtenances necessary

01 00 00 - 1



Durham VBAMC
558-17-205 Replace Deaerator and Surge Condensate Tanks
Durham, NC

to have a complete operable system. The arrangement and overall
dimensions of tanks and system requirements shall be designed to meet
current operations and is not expected to change from the current
requirements.

The Contractor shall be responsible for creating a detailed design and
submitting to the VA for approval prior to initiating any construction
activities. This design shall be approved for a licensed engineer and
comply fully with all federal, state, and local codes, VA guidelines,
and these specifications.

The contractor is responsible for providing all supervision, materials,
labor, equipment, transportation and storage for this project. The
contractor shall provide access into the space for equipment
installation in current tank locations in Boiler Plant, Building 7 at
Durham VAMC 508 Fulton Street, Durham North Carolina. The contractor
shall isolate and dis-connect all associated piping and drains from
existing tanks, provide all lifts and rigging for removal and
reinstallation, provide crane and rigging to remove old tanks and set
new tanks, modify and re-connect piping as required, and insulate new
tanks and all new piping. Contractor shall provide startup and
commissioning services of the new tanks.

Contractor shall replace fittings, pipe, cleanout plugs, PRV, and vent
piping associated with the tanks.

Reinsulate or insulation new piping with rigid closed cell
polyisocyanurate insulation at the thickness to match the existing. The
insulation shall be covered with aluminum jackets to match the existing
construction.

1.3 PHASING

A

No phasing required.

1.4 SHUTDOWNS

Contractor shall maintain all services to occupied portions of
building, except as scheduled and approved by COR. To insure such
executions, Contractor shall furnish the COR with a schedule of
shutdown dates on which the Contractor intends to accomplish work on
adjacent floors and areas. In addition, Contractor shall notify the COR
two weeks in advance of the proposed date of starting work in each
specific area or riser which will affect adjacent occupied areas.

1.5 SPECIFICATIONS FOR CONTRACTOR

A

AFTER AWARD OF CONTRACT, the Contractor can download PDF files of the
specifications for his use and distribution to Subcontractors.

1.6 CONSTRUCTION SECURITY REQUIREMENTS

A

Security Plan:

1. Prior to start of work, prepare a plan detailing project specific
security measures. The security plan defines both physical and
administrative security procedures that will remain effective for
the entire duration of the project.
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The General Contractor is responsible for assuring that all sub-
contractors working on the project and their employees also comply
with these regulations.

B. Security Procedures:

1.

General Contractor’s employees shall not enter the project site
without appropriate badge. They may also be subject to inspection
of their personal effects when entering or leaving the project site
or DURVAMC campus.

For working outside the “regular hours” as defined in the contract,
The General Contractor shall give 3 business days notice to the
Contracting Officer so that security arrangements can be provided
for the employees. This notice is separate from any notices
required for utility shutdown described later in this section.

No photography of VA premises is allowed without written permission
of the Contracting Officer.

VA reserves the right to close down or shut down the project site
and order General Contractor’s employees off the premises in the
event of a national emergency. The General Contractor may return to
the site only with the written approval of the Contracting Officer.

C. Key Control:

1.

DURVAMC will issue keys as needed through the Engineering Program
Support Assistant. Contractor should request a key through the COR.
Contractor will need photo ID and is required to sign-out keys.

a. One key per contract can be issued. Additional keys can be
requested and are subject to approval by the Chief of
Engineering.

b. Lost keys must be reported immediately to VA Police and to the
COR. Contractor can be billed the cost to re-core and re-key all
affected areas.

c. Keys must be returned at the completion of the project, or prior
to vacating the project site, whichever comes first.

d. Contractor will comply with Space Key Control policy and other
regulations presented by Engineering Support Assistant at the
time of key issue.

D. Document Control:

1.

Before starting any work, the General Contractor/Sub Contractors
shall submit an electronic security memorandum describing the
approach to following goals and maintaining confidentiality of
“sensitive information™.
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The General Contractor is responsible for safekeeping of all
drawings, project manual and other project information. This
information shall be shared only with those with a specific need to
accomplish the project.

Certain documents, sketches, videos or photographs and drawings may
be marked “Law Enforcement Sensitive” or “Sensitive Unclassified”.
Secure such information in separate containers and limit the access
to only those who will need it for the project. Return the
information to the Contracting Officer upon request.

These security documents shall not be removed or transmitted from
the project site without the written approval of Contracting
Officer.

All paper waste or electronic media such as CD’s and diskettes shall
be shredded and destroyed in a manner acceptable to the VA.

Notify Contracting Officer and Site Security Officer immediately
when there is a loss or compromise of “sensitive information”.

All electronic information shall be stored in specified location
following VA standards and procedures using an Engineering Document
Management Software (EDMS).

a. Security, access and maintenance of all project drawings, both
scanned and electronic shall be performed and tracked through the
EDMS system.

b. “Sensitive information” including drawings and other documents
may be attached to e-mail provided all VA encryption procedures
are followed.

E. Motor Vehicle Restrictions

1.

2.

Vehicle authorization request shall be required for any vehicle
entering the site and such request shall be submitted in writing 24
hours before the date and time of access. Access shall be restricted
to picking up and dropping off materials and supplies.

See 1.25 Parking for parking restrictions.

1.7 ROOF AND VERTICAL WORKSAFETY
Contractor is responsible for providing safe working conditions at all

ti

mes. Work performed on roof and vertical elevations of building shall

comply with OSHA regulations and VA Safety Office.

1.8 FIRE SAFETY
A. Applicable Publications: Publications listed below form part of this
Article to extent referenced. Publications are referenced in text by
basic designations only.
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1. American Society for Testing and Materials (ASTM):
E84-2009............. Surface Burning Characteristics of Building
Materials

2. National Fire Protection Association (NFPA):

10-2010. o oo oo e i o Standard for Portable Fire Extinguishers

30-2008. ... Flammable and Combustible Liquids Code

51B-2009............. Standard for Fire Prevention During Welding,
Cutting and Other Hot Work

70-2011. . ... ... National Electrical Code

241-2009. . ... ... ..... Standard for Safeguarding Construction,

Alteration, and Demolition Operations
3. Occupational Safety and Health Administration (OSHA):
29 CFR 1926.......... Safety and Health Regulations for Construction

Fire Safety Plan: Establish and maintain a fire protection program in
accordance with 29 CFR 1926. Prior to start of work, prepare a plan
detailing project-specific fire safety measures, including periodic
status reports, and submit to COR and Facility Safety Officer for
review for compliance with contract requirements in accordance with
Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA AND SAMPLES Prior to any
worker for the contractor or subcontractors beginning work, they shall
undergo a safety briefing provided by the general contractor’s
competent person per OSHA requirements. This briefing shall include
information on the construction limits, VAMC safety guidelines, means
of egress, break areas, work hours, locations of restrooms, use of VAMC
equipment, etc. Documentation shall be provided to the COR that
individuals have undergone contractor’s safety briefing.

Site and Building Access: Maintain free and unobstructed access to
facility emergency services and for fire, police and other emergency
response forces iIn accordance with NFPA 241.

Separate temporary facilities, such as trailers, storage sheds, and
dumpsters, from existing buildings and new construction by distances in
accordance with NFPA 241. For small facilities with less than 6 m (20
feet) exposing overall length, separate by 3m (10 feet).

Means of Egress: Do not block exiting for occupied buildings, including
paths from exits to roads. Minimize disruptions and coordinate with COR
and facility Safety Officer.

Egress Routes for Construction Workers: Maintain free and unobstructed
egress. Inspect daily. Report findings and corrective actions weekly to
COR and facility Safety Officer.
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G.

Fire Extinguishers: Provide and maintain extinguishers in construction
areas and temporary storage areas in accordance with 29 CFR 1926, NFPA
241 and NFPA 10.

Flammable and Combustible Liquids: Store, dispense and use liquids in
accordance with 29 CFR 1926, NFPA 241 and NFPA 30.

Hot Work: Perform and safeguard hot work operations in accordance with
NFPA 241 and NFPA 51B. Coordinate with COR. Obtain permits from
facility Safety Officer at least 36 hours in advance. Designate
contractor™s responsible project-site fire prevention program manager
to permit hot work.

Fire Hazard Prevention and Safety Inspections: Inspect entire
construction areas weekly. Coordinate with, and report findings and
corrective actions weekly to COR and facility Safety Officer.

Smoking: See section 1.27 Tobacco Use for smoking policy.

Dispose of waste and debris in accordance with NFPA 241. Remove from
buildings daily.

Perform other construction, alteration and demolition operations in
accordance with 29 CFR 1926.

1.9 HAZARDOUS MATERIALS MANAGEMENT

A.

Hazard Communication Program: Establish and maintain a Hazard
Communication Program in accordance to the Occupational Safety and
Health Administration (OSHA) regulations. Ensure staff have been
properly trained on the hazardous materials that they will be brought
on site as well as the location where the material safety data sheets
(MSDSs) will be kept onsite. Ensure all MSDSs are provided and stored
on site near the actual work area(s). MSDSs cannot only be available
in an onsite trailer or office remote from the actual work site. All
containers of hazardous materials and wastes must be properly labeled
and stored at all times.

. Control of Hazardous Dusts, Vapors, Mists, and Runoff: Every reasonable

effort is to be made in the use of hazardous materials to prevent or at
last minimize exposure to construction staff and others in adjacent
areas, as well as to prevent entrainment in the central HVAC system,
This applies to work performed both indoors as well as outdoors. Should
a problem arise, work will have to be modified or suspended to
eliminate or reduce the impact to workers and/or building occupants.

Disposal of Hazardous Wastes: All hazardous wastes generated are to be
properly stored and removed as soon as practical from the job site.
Transportation and disposal of such wastes is to be in accordance with
Environmental Protection Agency (EPA), Department of Transportation
(DOT), and State and local regulations.
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D.

Asbestos: The facility has asbestos containing materials (ACM). In
the process of construction the contractor may come in contact with
suspected ACM that has not yet been identified. If suspected ACM is
noted, stop work immediately and notify the COR. Under no
circumstances is work to continue. Failure to halt will result in work
stoppage and possible citation from the EPA and/or OSHA.

1.10 OPERATIONS AND STORAGE AREAS

A

E.

F.

The Contractor shall confine all operations (including storage of
materials) on Government premises to areas authorized or approved by
the Contracting Officer. The Contractor shall hold and save the
Government, its officers and agents, free and harmless from liability
of any nature occasioned by the Contractor®s performance.

Temporary buildings (e.g., storage sheds, shops, offices) and utilities
may be erected by the Contractor only with the approval of the
Contracting Officer and shall be built with labor and materials
furnished by the Contractor without expense to the Government. The
temporary buildings and utilities shall remain the property of the
Contractor and shall be removed by the Contractor at its expense upon
completion of the work. With the written consent of the Contracting
Officer, the buildings and utilities may be abandoned and need not be
removed.

The Contractor shall, under regulations prescribed by the Contracting
Officer, use only established roadways, or use temporary roadways
constructed by the Contractor when and as authorized by the Contracting
Officer. When materials are transported in prosecuting the work,
vehicles shall not be loaded beyond the loading capacity recommended by
the manufacturer of the vehicle or prescribed by any Federal, State, or
local law or regulation. When it is necessary to cross curbs or
sidewalks, the Contractor shall protect them from damage. The
Contractor shall repair or pay for the repair of any damaged curbs,
sidewalks, or roads.

Working space and space available for storing materials shall be as
determined by the COR.

Workmen are subject to rules of Medical Center applicable to their
conduct.

Execute work so as to interfere as little as possible with normal
functioning of Medical Center as a whole, including operations of
utility services, fire protection systems and any existing equipment,
and with work being done by others. Use of equipment and tools that
transmit vibrations and noises through the building structure, are not
permitted in buildings that are occupied, during construction, jointly
by patients or medical personnel, and Contractor®s personnel, except as
permitted by COR where required by limited working space.

1. Do not store materials and equipment in other than assigned areas.
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2. Schedule delivery of materials and equipment to immediate
construction working areas within buildings in use by Department of
Veterans Affairs in quantities sufficient for not more than two work
days. Provide unobstructed access to Medical Center areas required
to remain in operation.

3. Where access by Medical Center personnel to vacated portions of
buildings is not required, storage of Contractor®"s materials and
equipment will be permitted subject to fire and safety requirements.

Utilities Services: Where necessary to cut existing pipes, electrical
wires, conduits, cables, etc., of utility services, or of fire
protection systems or communications systems (except telephone), they
shall be cut and capped at suitable places where shown; or, in absence
of such indication, where directed by COR. All such actions shall be
coordinated with the Utility Company involved:

Building will be occupied during performance of work but immediate
areas of alterations will be vacated.

1. Contractor shall take all measures and provide all material
necessary  for protecting existing equipment and property in
affected areas of construction against dust and debris, so that
equipment and affected areas to be used in the Medical Centers
operations will not be hindered. Contractor shall permit access to
Department of Veterans Affairs personnel and patients through other
construction areas which serve as routes of access to such affected
areas and equipment. Coordinate alteration work in areas occupied by
Department of Veterans Affairs so that Medical Center operations
will continue during the construction period.

Utilities Services: Maintain existing utility services for Medical
Center at all times. Provide temporary facilities, labor, materials,
equipment, connections, and utilities to assure uninterrupted services.
Where necessary to cut existing water, steam, gases, sewer or air
pipes, or conduits, wires, cables, etc. of utility services or of fire
protection systems and communications systems (including telephone),
they shall be cut and capped at suitable places where shown; or, in
absence of such indication, where directed by COR.

1. No utility service such as water, gas, steam, sewers or electricity,
or fire protection systems and communications systems may be
interrupted without prior approval of COR. Electrical work shall be
accomplished with all affected circuits or equipment de-energized.
When an electrical outage cannot be accomplished, work on any
energized circuits or equipment shall not commence without the
Medical Center Director’s prior knowledge and written approval.

2. Contractor shall submit a request to interrupt any such services to
COR, in writing, 48 hours in advance of proposed interruption.
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Request shall state reason, date, exact time of, and approximate
duration of such interruption.

3. Contractor will be advised (in writing) of approval of request, or
of which other date and/or time such interruption will cause least
inconvenience to operations of Medical Center. Interruption time
approved by Medical Center may occur at other than Contractor®s
normal working hours.

4. Major interruptions of any system must be requested, in writing, at
least 15 calendar days prior to the desired time and shall be
performed as directed by the COR.

5. In case of a contract construction emergency, service will be
interrupted on approval of COR. Such approval will be confirmed in
writing as soon as practical.

J. Abandoned Lines: All service lines such as wires, cables, conduits,
ducts, pipes and the like, and their hangers or supports, which are to
be abandoned but are not required to be entirely removed, shall be
sealed, capped or plugged. The lines shall not be capped in finished
areas, but shall be removed and sealed, capped or plugged in ceilings,
within furred spaces, in unfinished areas, or within walls or
partitions; so that they are completely behind the finished surfaces.

K. To minimize interference of construction activities with flow of
Medical Center traffic, comply with the following:

1. Keep roads, walks and entrances to grounds, to parking and to
occupied areas of buildings clear of construction materials, debris
and standing construction equipment and vehicles.

L. Coordinate the work for this contract with other construction
operations as directed by COR. This includes the scheduling of traffic
and the use of roadways, as specified in Article, USE OF ROADWAYS.

1.11 ALTERATIONS
A. Survey: Before any work is started, the Contractor shall make a
thorough survey with the COR areas of buildings In which alterations
occur and areas which are anticipated routes of access, and furnish a
report, signed by both, to the Contracting Officer. This report shall
list by rooms and spaces:

1. Shall note any discrepancies between drawings and existing
conditions at site.

2. Shall designate areas for working space, materials storage and
routes of access to areas within buildings where alterations occur
and which have been agreed upon by Contractor and COR.

B. Protection: Provide the following protective measures:
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1. Wherever existing roof surfaces are disturbed they shall be
protected against water infiltration. In case of leaks, they shall
be repaired immediately upon discovery.

2. Temporary protection against damage for portions of existing
structures and grounds where work is to be done, materials handled
and equipment moved and/or relocated.

3. Protection of interior of existing structures at all times, from
damage, dust and weather inclemency. Wherever work is performed,
floor surfaces that are to remain in place shall be adequately
protected prior to starting work, and this protection shall be
maintained intact until all work in the area is completed.

1.12 DISPOSAL AND RETENTION
A. Materials and equipment accruing from work removed and from demolition
of buildings or structures, or parts thereof, shall be disposed of as
follows:

1. Reserved items which are to remain property of the Government are
identified by attached tags or noted on drawings or in
specifications as items to be stored. Items that remain property of
the Government shall be removed or dislodged from present locations
in such a manner as to prevent damage which would be detrimental to
re-installation and reuse. Store such items where directed by COR.

2. Items not reserved shall become property of the Contractor and be
removed by Contractor from Medical Center.

3. Items of portable equipment and furnishings located in rooms and
spaces in which work is to be done under this contract shall remain
the property of the Government. When rooms and spaces are vacated by
the Department of Veterans Affairs during the alteration period,
such items which are NOT required by drawings and specifications to
be either relocated or reused will be removed by the Government in
advance of work to avoid interfering with Contractor®s operation.

1.13 PROTECTION OF EXISTING VEGETATION, STRUCTURES, EQUIPMENT, UTILITIES, AND
IMPROVEMENTS
A. The Contractor shall preserve and protect all structures, equipment,

and vegetation (such as trees, shrubs, and grass) on or adjacent to the
work site, which are not to be removed and which do not unreasonably
interfere with the work required under this contract. The Contractor
shall only remove trees when specifically authorized to do so, and
shall avoid damaging vegetation that will remain in place. If any limbs
or branches of trees are broken during contract performance, or by the
careless operation of equipment, or by workmen, the Contractor shall
trim those limbs or branches with a clean cut and paint the cut with a
tree-pruning compound as directed by the Contracting Officer.
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B.

The Contractor shall protect from damage all existing improvements and
utilities at or near the work site and on adjacent property of a third
party, the locations of which are made known to or should be known by
the Contractor. The Contractor shall repair any damage to those
facilities, including those that are the property of a third party,
resulting from failure to comply with the requirements of this contract
or failure to exercise reasonable care in performing the work. If the
Contractor fails or refuses to repair the damage promptly, the
Contracting Officer may have the necessary work performed and charge
the cost to the Contractor.

Refer to FAR clause 52.236-7, "Permits and Responsibilities,”™ which is
included in General Conditions. A National Pollutant Discharge
Elimination System (NPDES) permit is required for this project. The
Contractor is considered an "operator" under the permit and has
extensive responsibility for compliance with permit requirements. VA
will make the permit application available at the (appropriate medical
center) office. The apparent low bidder, contractor and affected
subcontractors shall furnish all information and certifications that
are required to comply with the permit process and permit requirements.
Many of the permit requirements will be satisfied by completing
construction as shown and specified. Some requirements involve the
Contractor®s method of operations and operations planning and the
Contractor is responsible for employing best management practices. The
affected activities often include, but are not limited to the
following:

Designating areas for equipment maintenance and repair;

- Providing waste receptacles at convenient locations and provide
regular collection of wastes;

- Locating equipment wash down areas on site, and provide appropriate
control of wash-waters;

- Providing protected storage areas for chemicals, paints, solvents,
fertilizers, and other potentially toxic materials; and

- Providing adequately maintained sanitary facilities.

1.14 RESTORATION

A

Remove, cut, alter, replace, patch and repair existing work as
necessary to install new work. Except as otherwise shown or specified,
do not cut, alter or remove any structural work, and do not disturb any
ducts, plumbing, steam, gas, or electric work without approval of the
COR. Existing work to be altered or extended and that is found to be
defective in any way, shall be reported to the COR before it is
disturbed. Materials and workmanship used in restoring work, shall
conform in type and quality to that of original existing construction,
except as otherwise shown or specified.

01 00 00 - 11



Durham VBAMC
558-17-205 Replace Deaerator and Surge Condensate Tanks
Durham, NC

B.

Upon completion of contract, deliver work complete and undamaged.
Existing work (walls, ceilings, partitions, floors, mechanical and
electrical work, lawns, paving, roads, walks, etc.) disturbed or
removed as a result of performing required new work, shall be patched,
repaired, reinstalled, or replaced with new work, and refinished and
left In as good condition as existed before commencing work.

At Contractor"s own expense, Contractor shall immediately restore to
service and repair any damage caused by Contractor®s workmen to
existing piping and conduits, wires, cables, etc., of utility services
or of Fire protection systems and communications systems (including
telephone) which are indicated on drawings and which are not scheduled
for discontinuance or abandonment.

Expense of repairs to such utilities and systems not shown on drawings
or locations of which are unknown will be covered by adjustment to
contract time and price in accordance with clause entitled "CHANGES"
(FAR 52.243-4 and VAAR 852.236-88) and "DIFFERING SITE CONDITIONS" (FAR
52.236-2).

1.15 USE OF ROADWAYS

A.

For hauling, use only established public roads and roads on Medical
Center property and, when authorized by the COR, such temporary roads
which are necessary in the performance of contract work. When necessary
to cross curbing, sidewalks, or similar construction, they must be
protected by well-constructed bridges.

1.16 TEMPORARY USE OF EXISTING ELEVATORS

A

Use of existing elevators for handling building materials and
Contractor’s personnel will be permitted subject to the following
provisions:

1. Contractor makes all arrangements with the COR for use of
elevators. The COR will ascertain that elevators are in proper
condition and determine hours of use.

2. Contractor covers and provides maximum protection of following
elevator components:

a. Entrance jambs, heads soffits, and threshold plates

b. Entrance columns, canopy, return panels, and the inside
surfaces of car enclosure walls.

c. Finish flooring

3. If brake lining of elevators are excessively worn or damaged during
temporary use, they shall be removed and replaced by new brake
lining.
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4. All parts of main controller, starter, relay panel, selector, etc.,

worn or damaged during temporary use shall be removed and replaced
with new parts, if recommended by elevator inspector after elevator
is released by Contractor. Cost of elevator inspector to be borne
by the Contractor if replacement is recommended by the elevator
inspector.

5. Place elevator in condition equal, less normal wear, to that
existing at time it was placed in service of Contractor as approved
by the Contracting Officer.

1.17 TEMPORARY TOILETS
A. Contractor may have for use of Contractor®"s workmen, such toilet
accommodations as may be assigned to Contractor by Medical Center.
Contractor shall keep such places clean and be responsible for any
damage done thereto by Contractor®s workmen. Failure to maintain
satisfactory condition in toilets will deprive Contractor of the
privilege to use such toilets.

1.18 AVAILABILITY AND USE OF UTILITY SERVICES
A. The Government shall make all reasonably required amounts of utilities
available to the Contractor from existing outlets and supplies, as
specified in the contract.

1.19 HOURS OF WORK
Normal working hours will be used to complete this contract unless
otherwise indicated on drawings or specifications. Normal working hours
shall be 7:30 AM to 4:00 PM, Monday through Friday — Federal Holidays
excluded. Deviations from normal working hours must be approved in
writing from the Contracting Officer no less than 72 hours in advance.

1.20 PARKING
No construction related vehicles will be permitted to park at the
Medical Center. Parking for construction workers may be available at a
parking facility located approximately 2 blocks West of the Medical
Center. Parking passes for the off-site parking can be obtained from
the COR. Parking is limited and not guaranteed by VA.

1.21 TUBERCULOSIS (TB) TESTING
The contractor shall provide written certification that all contract
employees assigned to the work site have had a pre-placement tuberculin
screening within 90 days prior to assignment to the worksite and been
found to have negative TB screening. Contractors will be required to
show documentation of negative TB screening for any additional workers
who are added after the 90-day requirement before they will be allowed
to work on the work site. Per contract, TB screening will be required
for renewal every year after the first submission. This screening can
be a medical screening from your provider, the Center of Disease
Control (CDC) and Prevention and two-step skin testing or a Food and
Drug Administration (FDA) -approved blood test. Contract employees
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manifesting positive TB screening must be examined according to current
CDC guidelines prior to working on the VHA property.

IT the employee is found without evidence of active (infectious)
pulmonary TB, a statement documenting examination by a physician must
be on file with the employer (construction contractor), noting the
employee with a positive tuberculin screening is without evidence of
active (infectious) pulmonary TB.

IT the employee is found with evidence of active (infectious) pulmonary
TB, the employee would require treatment with a subsequent statement to
the fact on the file with the employer before being allowed to return
to work on VHA property.

TB Testing shall be tracked using a project roster posted on site and
signed by each employee.

1.22 TOBACCO USE

The Contractor shall be permitted to smoke or use tobacco products only
in the designated smoking shelter. The Contractor is not permitted to
smoke within their vehicles, the patient smoking shelter or anywhere on
campus other than the employee smoking shelter, no exceptions. Smoking
and spitting can be punishable if a violation occurs. Electronic vapor
devices of any kind are not permitted inside the Hospital and shall be
considered a tobacco product for the purposes of this section.

1.23 CONTRACTOR BADGES
All contractors shall submit for PIV badges no less than 21 days prior
to starting work. Contractor shall request badge applications from the
COR. All contractors shall wear their badge so that easily viewed at
all times while on-site unless determined unsafe during temporary
activities. ITf PIV badges are not provided by the VAMC, then the
contractor shall provide them. It is required that the badges be photo
ID badges, laminated, showing company and employee name with an
expiration date no more than 12 months away.

1.24 CONSTRUCTION QUALITY CONTROL
A. QC PROGRAM REQUIREMENTS

B. Establish and maintain a QC program as described in this section. The
QC program consists of a QC Manager/Superintendent, a QC plan
(submitted prior to start of work), a Coordination and Mutual
Understanding Meeting, QC meetings, three phases of control, submittal
review and approval, testing, and QC certifications and documentation
necessary to provide materials, equipment, workmanship, fabrication,
construction and operations which comply with the requirements of this
contract. The QC program shall cover on-site and off-site work and
shall be keyed to the work sequence. No work or testing may be
performed unless the QC Manager is on the work site.THREE PHASES OF
CONTROL
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The three phases of control shall adequately cover both on-site and
off-site work and shall include the following for each definable
feature of work (DFOW).

Preparatory Phase

Notify the Contracting Officer at least two work days in advance of
each preparatory phase. Conduct the preparatory phase with the
superintendent and the foreman responsible for the definable feature of
work. Document the results of the preparatory phase actions in the
daily reports. Perform the following prior to beginning work on each
definable feature of work:

1. Review each paragraph of the applicable specification sections;
2. Review the contract drawings;

3. Verify that appropriate shop drawings and submittals for materials
and equipment have been submitted and approved. Verify receipt of
approved factory test results, when required;

4. Review the testing plan and ensure that provisions have been made to
provide the required QC testing;

5. Examine the work area to ensure that the required preliminary work
has been completed;

6. Examine the required materials, equipment and sample work to ensure
that they are on hand and conform to the approved shop drawings and
submitted data;

7. Review the definable feature of work to ensure that applicable
safety requirements are met, and that required Material Safety Data
Sheets (MSDS) are submitted; and

8. Discuss specific controls used and the construction methods and the
approach that will be used to provide quality construction by
planning ahead and identifying potential problems for each DFOW.

Initial Phase

Notify the Contracting Officer at least two work days in advance of
each initial phase.

When construction crews are ready to start work on a DFOW, conduct the
Initial Phase with the foreman responsible for that DFOW. Observe the
initial segment of the work to ensure that it complies with contract
requirements. Document the results of the Initial Phase in the daily
report and in the QC checklist. Perform the following for each DFOW:
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1. Establish the quality of workmanship required;
2. Resolve conflicts;
3. Ensure that testing is performed by the approved laboratory; and

4. Check work procedures for compliance with applicable safety
requirements.

Follow-Up Phase

Perform the following for on-going work daily, or more frequently as
necessary, until the completion of each DFOW and document in the daily
report and in the QC checklist:

1. Ensure the work is in compliance with contract requirements;

2. Maintain the quality of workmanship required;
3. Ensure that testing is performed by the approved laboratory;
4. Ensure that rework items are being corrected; and

5. Assure manufacturers’ representatives have performed necessary
inspections, if required.

Additional Preparatory and Initial Phases

Additional preparatory and initial phases shall be conducted on the
same DFOW if the quality of on-going work is unacceptable, if there are
changes in the applicable QC organization, if there are changes in the
on-site production supervision or work crew, iIf work on a DFOW is
resumed after substantial period of inactivity, or if other problems
develop.

1.25 WARRANTY MANAGEMENT

A

Warranty Management Plan

Develop a warranty management plan which contains information relevant
to the clause Warranty of Construction. At least 30 days before the
planned pre-warranty conference, submit 1 set of the warranty
management plan. Include within the warranty management plan all
required actions and documents to assure that the Government receives
all warranties to which it is entitled. The plan must be in narrative
form and contain sufficient detail to render it suitable for use by
future maintenance and repair personnel, whether tradesmen, or of
engineering background, not necessarily familiar with this contract.
The term “status” as indicated below must include due date and whether
item has been submitted or was accomplished. Warranty information made
available during the construction phase must be submitted to the
Contracting Officer for approval prior to each monthly pay estimate.
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Assemble approved information in a binder and turn over to the
Government upon acceptance of the work. The construction warranty
period will begin on the date of project acceptance and continue for
the full product warranty period. A joint 4 month and 9 month warranty
inspection will be conducted, measured from time of acceptance, by the
Contractor, Contracting Officer and the Customer Representative.
Include within the warranty management plan, but not limited to, the
following:

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

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

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

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

1. Name of item.

2. Model and serial numbers.

3. Location where installed.

4. Name and phone numbers of manufacturers or suppliers.

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

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

7. Cross-reference to warranty certificates as applicable.

8. Starting point and duration of warranty period.

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

01 00 00 - 17



Durham VBAMC
558-17-205 Replace Deaerator and Surge Condensate Tanks
Durham, NC

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

11.0rganization, names and phone numbers of persons to call for
warranty service.

12 _Typical response time and repair time expected for various warranted
equipment.

13.The Contractor’s plans for attendance at the 4 and 9 month post-
construction warranty inspections conducted by the Government.

14 _Procedure and status of tagging of all equipment covered by extended
warranties.

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

Performance Bond

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

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

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

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

Pre-Warranty Conference

Prior to contract completion, and at a time desighated by the
Contracting Officer, meet with the Contracting Officer to develop a
mutual understanding with respect to the requirements of this section.
Communication procedures for Contractor notification of construction
warranty defects, priorities with respect to the type of defect,

01 00 00 - 18



Durham VBAMC
558-17-205 Replace Deaerator and Surge Condensate Tanks
Durham, NC

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

Contractor’s Response to Construction Warranty Service Requirements

Following oral or written notification by the Contracting Officer,
respond to construction warranty service requirements in accordance
with the “Construction Warranty Service Priority List” and the three
categories of priorities listed below. Submit a report on any warranty
item that has been repaired during the warranty period. Include within
the report the cause of the problem, date reported, corrective action
taken, and when the repair was completed. If the Contractor does not
perform the construction warranty within the timeframes specified, the
Government will perform the work and back-charge the construction
warranty payment item established.

First Priority Code 1. Perform onsite inspection to evaluate situation,
and determine course of action within 4 hours, initiate work within 6
hours and work continuously to completion or relief.

Second Priority Code 2. Perform onsite inspection to evaluate
situation, and determine course of action within 24 hours, initiate
work within 72 hours and work continuously to completion or relief.

Third Priority Code 3. All other work to be initiated within 7 work
days and work continuously to completion or relief.

The “Construction Warranty Service Priority List” is as follows:
Code 1 - Life Safety Systems
Fire suppression systems.

Fire alarm system(s) in place in the building.

Code 1 - Ailr Conditioning Systems
Recreational support.

Air conditioning leak in part of building, if causing damage.
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Air conditioning systems not cooling properly.
Code 1 — Doors

Overhead doors not operational, causing security, fire, or safety
problem.

Interior, exterior personnel doors or hardware, not functioning
properly, causing a security, fire, or safety problem.

Code 3 - Doors

Overhead doors not operational.

Interior/exterior personnel doors or hardware not functioning properly.
Code 1 — Electrical

Power failure (entire area or any building operational after 1600
hours).

Security lights

Smoke detectors

Code 2 — Electrical

Power failure (no power to a room or part of building).

Receptacle and lights (in a room or part of building).

Code 3 — Electrical

Street lights.

Code 1 — Gas

Leaks and breaks.

No gas to family housing unit or cantonment area.
Code 1 — Heat

Area power failure affecting heat.

Heater in unit not working.

Code 2 — Kitchen Equipment

Dishwasher not operating properly.

All other equipment hampering preparation of a meal.

Code 1 — Plumbing
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Hot water heater failure.

Leaking water supply pipes.

Code 2 — Plumbing

Flush valves not operating properly.

Fixture drain, supply line to commode, or any water pipe leaking.
Commode leaking at base.

Code 3 — Plumbing

Leaky faucets

Code 3 - Interior

Floors damaged.

Paint chipping or peeling.

Casework.

Code 1 — Roof Leaks

Temporary repairs will be made where major damage to property is
occurring.

Code 2 — Roof Leaks

Where major damage to property is not occurring, check for location of
leak during rain and complete repairs on a Code 2 basis.

Code 2 — Water (Exterior)

No water to facility.

Code 2 — Water (Hot)

No hot water in portion of building listed.

Code 3 — All other work not listed above.

END OF SECTION
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SECTION 01 33 23
SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES

1-1. Refer to Articles titled SPECIFICATIONS AND DRAWINGS FOR CONSTRUCTION
(FAR 52.236-21) and, SPECIAL NOTES (VAAR 852.236-91), in GENERAL
CONDITIONS.

1-2. For the purposes of this contract, samples, test reports, certificates,
and manufacturers”™ literature and data shall also be subject to the
previously referenced requirements. The following text refers to all
items collectively as SUBMITTALS.

1-3. Submit for approval, all of the items specifically mentioned under the
separate sections of the specification, with information sufficient to
evidence full compliance with contract requirements. Materials,
fabricated articles and the like to be installed in permanent work
shall equal those of approved submittals. After an item has been
approved, no change in brand or make will be permitted unless:

A. Satisfactory written evidence is presented to, and approved by
Contracting Officer, that manufacturer cannot make scheduled delivery
of approved item or;

B. Item delivered has been rejected and substitution of a suitable item is
an urgent necessity or;

C. Other conditions become apparent which indicates approval of such
substitute item to be In best interest of the Government.

1-4. Forward submittals in sufficient time to permit proper consideration
and approval action by Government. Time submission to assure adequate
lead time for procurement of contract - required items. Delays
attributable to untimely and rejected will not serve as a basis for
extending contract time for completion.

1-5. Submittals will be reviewed for compliance with contract requirements
by Architect-Engineer, and action thereon will be taken by Resident
Engineer on behalf of the Contracting Officer.

1-6. Upon receipt of submittals, Architect-Engineer will assign a file
number thereto. Contractor, In any subsequent correspondence, shall
refer to this file and identification number to expedite replies
relative to previously approved or disapproved submittals.
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1-7.

1-8.

1-9.

B.

The Government reserves the right to require additional submittals,
whether or not particularly mentioned in this contract. If additional
submittals beyond those required by the contract are furnished pursuant
to request therefor by Contracting Officer, adjustment in contract
price and time will be made iIn accordance with Articles titled CHANGES
(FAR 52.243-4) and CHANGES - SUPPLEMENT (VAAR 852.236-88) of the
GENERAL CONDITIONS.

Schedules called for in specifications and shown on shop drawings shall
be submitted for use and information of Department of Veterans Affairs
and Architect-Engineer. However, the Contractor shall assume
responsibility for coordinating and verifying schedules. The
Contracting Officer and Architect- Engineer assumes no responsibility
for checking schedules or layout drawings for exact sizes, exact
numbers and detailed positioning of items.

Submittals must be submitted by Contractor only and shipped prepaid.
Contracting Officer assumes no responsibility for checking quantities
or exact numbers included in such submittals.

Not used.

Submittals will receive consideration only when covered by a

transmittal letter signed by Contractor. Letter shall be sent via First

class mail and shall contain the list of items, name of Medical Center,
name of Contractor, contract number, applicable specification paragraph
numbers, applicable drawing numbers (and other information required for
exact identification of location for each item), manufacturer and
brand, ASTM or Federal Specification Number (if any) and such
additional information as may be required by specifications for
particular item being furnished. In addition, catalogs shall be marked
to indicate specific items submitted for approval.

1. A copy of letter must be enclosed with items, and any items received
without identification letter will be considered "unclaimed goods™
and held for a limited time only.

2. Each sample, certificate, manufacturers® literature and data shall
be labeled to indicate the name and location of the Medical Center,
name of Contractor, manufacturer, brand, contract number and ASTM or
Federal Specification Number as applicable and location(s) on
project.
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C.

3. Required certificates shall be signed by an authorized
representative of manufacturer or supplier of material, and by
Contractor.

In addition to complying with the applicable requirements specified in

preceding Article 1.9, samples which are required to have Laboratory

Tests (those preceded by symbol "LT"™ under the separate sections of the

specification shall be tested, at the expense of Contractor, in a

commercial laboratory approved by Contracting Officer.

1. Laboratory shall furnish Contracting Officer with a certificate
stating that it is fully equipped and qualified to perform intended
work, is fully acquainted with specification requirements and
intended use of materials and Is an iIndependent establishment in no
way connected with organization of Contractor or with manufacturer
or supplier of materials to be tested.

2. Certificates shall also set forth a list of comparable projects upon
which laboratory has performed similar functions during past five
years.

3. Samples and laboratory tests shall be sent directly to approved
commercial testing laboratory.

4. Contractor shall send a copy of transmittal letter to both Resident
Engineer and to Architect-Engineer simultaneously with submission of
material to a commercial testing laboratory.

5. Laboratory test reports shall be sent directly to Resident Engineer
for appropriate action.

6. Laboratory reports shall list contract specification test
requirements and a comparative list of the laboratory test results.
When tests show that the material meets specification requirements,
the laboratory shall so certify on test report.

7. Laboratory test reports shall also include a recommendation for
approval or disapproval of tested item.

ITf submittal samples have been disapproved, resubmit new samples as

soon as possible after notification of disapproval. Such new samples

shall be marked '"Resubmitted Sample™ in addition to containing other
previously specified information required on label and in transmittal
letter.

Approved samples will be kept on file by the Resident Engineer at the

site until completion of contract, at which time such samples will be

delivered to Contractor as Contractor®s property. Where noted in
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technical sections of specifications, approved samples in good

condition may be used in their proper locations in contract work. At

completion of contract, samples that are not approved will be returned
to Contractor only upon request and at Contractor®s expense. Such
request should be made prior to completion of the contract. Disapproved
samples that are not requested for return by Contractor will be
discarded after completion of contract.

Submittal drawings (shop, erection or setting drawings) and schedules,

required for work of various trades, shall be checked before submission

by technically qualified employees of Contractor for accuracy,
completeness and compliance with contract requirements. These drawings
and schedules shall be stamped and signed by Contractor certifying to
such check.

1. For each drawing required, submit one legible photographic paper or
vellum reproducible.

2. Reproducible shall be full size.

3. Each drawing shall have marked thereon, proper descriptive title,
including Medical Center location, project number, manufacturer®s
number, reference to contract drawing number, detail Section Number,
and Specification Section Number.

4. A space 120 mm by 125 mm (4-3/4 by 5 inches) shall be reserved on
each drawing to accommodate approval or disapproval stamp.

5. Submit drawings, ROLLED WITHIN A MAILING TUBE, fully protected for
shipment.

6. One reproducible print of approved or disapproved shop drawings will
be forwarded to Contractor.

7. When work is directly related and involves more than one trade, shop
drawings shall be submitted to Architect-Engineer under one cover.

Samples, shop drawings, test reports, certificates and manufacturers®

literature and data, shall be submitted for approval to

(Architect-Engineer)

(A/E P_.0O. Address)

(City, State and Zip Code)
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1-11. At the time of transmittal to the Architect-Engineer, the Contractor
shall also send a copy of the complete submittal directly to the
Resident Engineer.

1-12. Samples for approval shall be sent to Architect-Engineer, in care of
Resident Engineer, VA Medical Center,

(P.0. Address)

(City, State and Zip Code)

- --END- - -
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SECTION 01 35 26
SAFETY REQUIREMENTS

1.1 APPLICABLE PUBLICATIONS:

A. Latest publications listed below form part of this Article to extent

referenced. Publications are referenced in text by basic designations

only.

B. American Society of Safety Engineers (ASSE):

A10.1-2011........... Pre-Project & Pre-Task Safety and Health
Planning
A10.34-2012.......... Protection of the Public on or Adjacent to

Construction Sites

A10.38-2013.......... Basic Elements of an Employer’s Program to

Provide a Safe and Healthful Work Environment
American National Standard Construction and
Demolition Operations

C. American Society for Testing and Materials (ASTM):

E84-2013............. Surface Burning Characteristics of Building

Materials

D. The Facilities Guidelines Institute (FGI):

FGl1 Guidelines-2010Guidelines for Design and Construction of

Healthcare Facilities

E. National Fire Protection Association (NFPA):

10-2013. .. ... ... Standard for Portable Fire Extinguishers

30-2012. ... ... Flammable and Combustible Liquids Code

51B-2014. . ... ... ..... Standard for Fire Prevention During Welding,
Cutting and Other Hot Work

70-2014 . . . ... ... ..... National Electrical Code
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70B-2013.. ... ....... Recommended Practice for Electrical Equipment
Maintenance
70E-2012 ... . ....... Standard for Electrical Safety in the Workplace
99-2012. ... ... ..... Health Care Facilities Code
241-2013. ... ... Standard for Safeguarding Construction,

Alteration, and Demolition Operations

F. The Joint Commission (TJC)

TJC Manual .......... Comprehensive Accreditation and Certification
Manual

G. U.S. Nuclear Regulatory Commission
10 CFR 20 ... ...... Standards for Protection Against Radiation

H. U.S. Occupational Safety and Health Administration (OSHA):

29 CFR 1904 ......... Reporting and Recording Injuries & Illnesses

29 CFR 1910 ......... Safety and Health Regulations for General
Industry

29 CFR 1926 ......... Safety and Health Regulations for Construction
Industry

CPL 2-0.124.......... Multi-Employer Citation Policy

I. VHA Directive 2005-007

1.2 DEFINITIONS:

A. OSHA “Competent Person” (CP). One who is capable of identifying existing
and predictable hazards in the surroundings and working conditions which
are unsanitary, hazardous or dangerous to employees, and who has the
authorization to take prompt corrective measures to eliminate them (see 29
CFR 1926.32(F)).

B. "Qualified Person" means one who, by possession of a recognized degree,
certificate, or professional standing, or who by extensive knowledge,
training and experience, has successfully demonstrated his ability to
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solve or resolve problems relating to the subject matter, the work, or

the project.

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

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

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

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

2. Days away from work (any time lost after day of injury/illness

onset);
3. Restricted work;
4. Transfer to another job;

5. Medical treatment beyond first aid;
6. Loss of consciousness; or

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

1.3 REGULATORY REQUIREMENTS:

A

In addition to the detailed requirements included in the provisions of
this contract, comply with 29 CFR 1926, comply with 29 CFR 1910 as
incorporated by reference within 29 CFR 1926, comply with ASSE A10.34,
and all applicable [federal, state, and local] laws, ordinances,
criteria, rules and regulations. Submit matters of iInterpretation of
standards for resolution before starting work. Where the requirements
of this specification, applicable laws, criteria, ordinances,
regulations, and referenced documents vary, the most stringent
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requirements govern except with specific approval and acceptance by the
Facility Safety or Contracting Officer Representative .

1.4 ACCIDENT PREVENTION PLAN (APP):

A

The APP (aka Construction Safety & Health Plan) shall interface with
the Contractor®s overall safety and health program. Include any
portions of the Contractor®s overall safety and health program
referenced in the APP in the applicable APP element and ensure it is
site-specific. The Government considers the Prime Contractor to be the
"controlling authority” for all worksite safety and health of each
subcontractor(s). Contractors are responsible for informing their
subcontractors of the safety provisions under the terms of the contract
and the penalties for noncompliance, coordinating the work to prevent
one craft from interfering with or creating hazardous working
conditions for other crafts, and inspecting subcontractor operations to
ensure that accident prevention responsibilities are being carried out.

The APP shall be prepared as follows:

1. Written in English by a qualified person who is employed by the
Prime Contractor articulating the specific work and hazards
pertaining to the contract (model language can be found in ASSE
A10.33). Specifically articulating the safety requirements found
within these VA contract safety specifications.

2. Address both the Prime Contractors and the subcontractors work
operations.

3. State measures to be taken to control hazards associated with

materials, services, or equipment provided by suppliers.
4. Address all the elements/sub-elements and in order as follows:

a. SIGNATURE SHEET. Title, signature, and phone number of the
following:

1) Plan preparer (Qualified Person such as corporate safety staff
person or contracted Certified Safety Professional with

construction safety experience);

2) Plan approver (company/corporate officers authorized to
obligate the company);
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b.

3) Plan concurrence (e.g., Chief of Operations, Corporate Chief
of Safety, Corporate Industrial Hygienist, project manager or
superintendent, project safety professional). Provide
concurrence of other applicable corporate and project
personnel (Contractor).

BACKGROUND INFORMATION. List the following:
1) Contractor;

2) Contract number;

3) Project name;

4) Brief project description, description of work to be
performed, and location; phases of work anticipated (these

will require an AHA).

STATEMENT OF SAFETY AND HEALTH POLICY. Provide a copy of current
corporate/company Safety and Health Policy Statement, detailing
commitment to providing a safe and healthful workplace for all
employees. The Contractor’s written safety program goals,
objectives, and accident experience goals for this contract

should be provided.
RESPONSIBILITIES AND LINES OF AUTHORITIES. Provide the following:

1) A statement of the employer’s ultimate responsibility for the
implementation of his SOH program;

2) ldentification and accountability of personnel responsible for
safety at both corporate and project level. Contracts
specifically requiring safety or industrial hygiene personnel
shall include a copy of their resumes.

3) The names of Competent and/or Qualified Person(s) and proof of
competency/qualification to meet specific OSHA
Competent/Qualified Person(s) requirements must be attached.;

4) Requirements that no work shall be performed unless a
designated competent person is present on the job site;

5) Requirements for pre-task Activity Hazard Analysis (AHAsS);
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6) Lines of authority;

7) Policies and procedures regarding noncompliance with safety
requirements (to include disciplinary actions for violation of
safety requirements) should be identified;

e. SUBCONTRACTORS AND SUPPLIERS. If applicable, provide procedures
for coordinating SOH activities with other employers on the job

site:

1) ldentification of subcontractors and suppliers (if known);

2) Safety responsibilities of subcontractors and suppliers.
. TRAINING.

1) Site-specific SOH orientation training at the time of initial
hire or assignment to the project for every employee before
working on the project site is required.

2) Mandatory training and certifications that are applicable to
this project (e.g., explosive actuated tools, crane operator,
rigger, crane signal person, fall protection, electrical
lockout/NFPA 70E, machine/equipment lockout, confined space,
etc..) and any requirements for periodic
retraining/recertification are required.

3) Procedures for ongoing safety and health training for
supervisors and employees shall be established to address
changes in site hazards/conditions.

4) OSHA 10-hour training is required for all workers on site and
the OSHA 30-hour training is required for Trade Competent
Persons (CPs)

g- ACCIDENT INVESTIGATION & REPORTING. The Contractor shall conduct
mishap investigations of all OSHA Recordable Incidents. The APP
shall include accident/incident investigation procedure &
identify person(s) responsible to provide the following to the
COR:

1) Exposure data (man-hours worked);
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2) Accident investigations, reports, and logs.

h. PLANS (PROGRAMS, PROCEDURES) REQUIRED. Based on a risk assessment

of contracted activities and on mandatory OSHA compliance

programs, the Contractor shall address all applicable

occupational risks in site-specific compliance and accident

prevention plans. These Plans shall include but are not be

limited to procedures for addressing the risks associates with

the following:

D
2)
3)
4)
5)
6)
7
9)

Emergency response;

Contingency for severe weather;

Fire Prevention;

Medical Support;

Posting of emergency telephone numbers;

Prevention of alcohol and drug abuse;

Site sanitation (housekeeping, drinking water, toilets);

Hazard communication program;

10) Welding/Cutting “Hot” work;

11) Electrical Safe Work Practices (Electrical LOTO/NFPA 70E);

12) General Electrical Safety

13) Site-Specific Fall Protection & Prevention;

14) Respiratory protection;

15) Health hazard control program;

16) Heat/Cold Stress Monitoring;

17) Demolition plan (to include engineering survey);

C. Submit the APP to the Contracting Officer Representative for review for

compliance with contract requirements in accordance with Section 01 33
23, SHOP DRAWINGS, PRODUCT DATA AND SAMPLES 15 calendar days prior to
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the date of the preconstruction conference for acceptance. Work cannot
proceed without an accepted APP.

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

Once work begins, changes to the accepted APP shall be made with the
knowledge and concurrence of the Contracting Officer Representative.
Should any severe hazard exposure, 1.e. imminent danger, become
evident, stop work in the area, secure the area, and develop a plan to
remove the exposure and control the hazard. Notify the Contracting
Officer within 24 hours of discovery. Eliminate/remove the hazard. In
the interim, take all necessary action to restore and maintain safe
working conditions in order to safeguard onsite personnel, visitors,
the public (as defined by ASSE/SAFE A10.34) and the environment.

1.5 “SITE SAFETY AND HEALTH OFFICER” (SSHO) AND “COMPETENT PERSON” (CP):

A

The Prime Contractor shall designate a minimum of one SSHO at each
project site that will be identified as the SSHO to administer the
Contractor"s safety program and government-accepted Accident Prevention
Plan. Each subcontractor shall designate a minimum of one CP in
compliance with 29 CFR 1926.20 (b)(2) that will be identified as a CP
to administer their individual safety programs.

Further, all specialized Competent Persons for the work crews will be
supplied by the respective contractor as required by 29 CFR 1926 (i.e.
Asbestos, Electrical, Cranes, & Derricks, Demolition, Fall Protection,
Fire Safety/Life Safety, Ladder, Rigging, Scaffolds, and
Trenches/Excavations).

These Competent Persons can have collateral duties as the
subcontractor’s superintendent and/or work crew lead persons as well as
fill more than one specialized CP role (i.e. Asbestos, Electrical,
Cranes, & Derricks, Demolition, Fall Protection, Fire Safety/Life
Safety, Ladder, Rigging, Scaffolds, and Trenches/Excavations).
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D.

The SSHO or an equally-qualified Designated Representative/alternate
will maintain a presence on the site during construction operations in
accordance with FAR Clause 52.236-6: Superintendence by the Contractor.
CPs will maintain presence during their construction activities in
accordance with above mentioned clause. A listing of the designated
SSHO and all known CPs shall be submitted prior to the start of work as
part of the APP with the training documentation and/or AHA as listed in
Section 1.8 below.

The repeated presence of uncontrolled hazards during a contractor’s
work operations will result in the designated CP as being deemed
incompetent and result in the required removal of the employee in
accordance with FAR Clause 52.236-5: Material and Workmanship,
Paragraph (c).-

1.6 TRAINING:

A.

The designated Prime Contractor SSHO must meet the requirements of all
applicable OSHA standards and be capable (through training, experience,
and qualifications) of ensuring that the requirements of 29 CFR 1926.16
and other appropriate Federal, State and local requirements are met for
the project. As a minimum the SSHO must have completed the OSHA 30-hour
Construction Safety class and have five (5) years of construction
industry safety experience or three (3) years if he/she possesses a
Certified Safety Professional (CSP) or certified Construction Safety
and Health Technician (CSHT) certification or have a safety and health
degree from an accredited university or college.

All designated CPs shall have completed the OSHA 30-hour Construction
Safety course within the past 5 years.

In addition to the OSHA 30 Hour Construction Safety Course, all CPs
with high hazard work operations such as operations involving asbestos,
electrical, cranes, demolition, work at heights/fall protection, fire
safety/life safety, ladder, rigging, scaffolds, and
trenches/excavations shall have a specialized formal course in the
hazard recognition & control associated with those high hazard work
operations. Documented “repeat” deficiencies iIn the execution of safety
requirements will require retaking the requisite formal course.
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D.

All other construction workers shall have the OSHA 10-hour Construction
Safety Outreach course and any necessary safety training to be able to
identify hazards within their work environment.

Submit training records associated with the above training requirements
to the Contracting Officer Representative for review for compliance
with contract requirements in accordance with Section 01 33 23, SHOP
DRAWINGS, PRODUCT DATA AND SAMPLES 15 calendar days prior to the date
of the preconstruction conference for acceptance.

Prior to any worker for the contractor or subcontractors beginning
work, they shall undergo a safety briefing provided by the SSHO or
his/her designated representative. As a minimum, this briefing shall
include information on the site-specific hazards, construction limits,
VAMC safety guidelines, means of egress, break areas, work hours,
locations of restrooms, use of VAMC equipment, emergency procedures,
accident reporting etc... Documentation shall be provided to the COR
that individuals have undergone contractor’s safety briefing.

Ongoing safety training will be accomplished in the form of weekly
documented safety meeting.

1.7 INSPECTIONS:

A

The SSHO shall conduct frequent and regular safety inspections (daily)
of the site and each of the subcontractors CPs shall conduct frequent
and regular safety inspections (daily) of the their work operations as
required by 29 CFR 1926.20(b)(2). Each week, the SSHO shall conduct a
formal documented inspection of the entire construction areas with the
subcontractors” “Trade Safety and Health CPs” present in their work
areas. Coordinate with, and report findings and corrective actions
weekly to Contracting Officer Representative .

1.8 ACCIDENTS, OSHA 300 LOGS, AND MAN-HOURS:

A

Notify the Contracting Officer Representative as soon as practical, but
no more than four hours after any accident meeting the definition of
OSHA Recordable Injuries or lllnesses or High Visibility Accidents,
property damage equal to or greater than $5,000, or any weight handling
equipment accident. Within notification include contractor name;
contract title; type of contract; name of activity, installation or
location where accident occurred; date and time of accident; names of
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personnel injured; extent of property damage, if any; extent of injury,
if known, and brief description of accident (to include type of
construction equipment used, PPE used, etc.). Preserve the conditions
and evidence on the accident site until the Contracting Officer
Representative determines whether a government investigation will be

conducted.

Conduct an accident investigation for recordable injuries and
illnesses, for Medical Treatment defined in paragraph DEFINITIONS, and
property damage accidents resulting in at least $20,000 in damages, to
establish the root cause(s) of the accident. Complete the VA Form 2162,
and provide the report to the Contracting Officer Representative within
5 calendar days of the accident. The Contracting Officer Representative
will provide copies of any required or special forms.

A summation of all man-hours worked by the contractor and associated
sub-contractors for each month will be reported to the Contracting
Officer Representative monthly.

A summation of all OSHA recordable accidents experienced on site by the
contractor and associated sub-contractors for each month will be
provided to the Contracting Officer Representative monthly. The
contractor and associated sub-contractors” OSHA 300 logs will be made
available to the Contracting Officer Representative as requested.

1.9 PERSONAL PROTECTIVE EQUIPMENT (PPE):

A

B.

PPE is governed in all areas by the nature of the work the employee is
performing. For example, specific PPE required for performing work on
electrical equipment is identified in NFPA 70E, Standard for Electrical
Safety in the Workplace.

Mandatory PPE includes:

1. Hard Hats — unless written authorization is given by the Contracting
Officer Representative in circumstances of work operations that
have limited potential for falling object hazards such as during
finishing work or minor remodeling. With authorization to relax the
requirement of hard hats, if a worker becomes exposed to an overhead
falling object hazard, then hard hats would be required in
accordance with the OSHA regulations.
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3.
4.

1.10

A

NC

Safety glasses - unless written authorization is given by the
Contracting Officer Representative appropriate safety glasses
meeting the ANSI Z.87.1 standard must be worn by each person on

site.

Appropriate Safety Shoes — based on the hazards present, safety
shoes meeting the requirements of ASTM F2413-11 shall be worn by
each person on site unless written authorization is given by the
Contracting Officer Representative

Hearing protection - Use personal hearing protection at all times in
designated noise hazardous areas or when performing noise hazardous
tasks.

INFECTION CONTROL

In general, the following preventive measures shall be adopted during

construction to keep down dust and prevent mold.

1.

Adhesive Walk-off/Carpet Walk-off Mats shall be used at all interior
transitions from the construction area to occupied medical center
area. These mats shall be changed as often as required to maintain
clean work areas directly outside construction area at all times.

Vacuum and wet mop all transition areas from construction to the
occupied medical center at the end of each workday. Vacuum shall
utilize HEPA filtration. Maintain surrounding area frequently.
Remove debris as it is created. Transport these outside the

construction area in containers with tightly fitting lids.

The contractor shall not haul debris through patient-care areas
without prior approval of the COR . When, approved, debris shall be
hauled in enclosed dust proof containers or wrapped in plastic and
sealed with duct tape. No sharp objects should be allowed to cut
through the plastic. Wipe down the exterior of the containers with a
damp rag to remove dust. All equipment, tools, material, etc.
transported through occupied areas shall be made free from dust and

moisture by vacuuming and wipe down.

There shall be no standing water during construction. This includes
water in equipment drip pans and open containers within the
construction areas. All accidental spills must be cleaned up and
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dried within 12 hours. Remove and dispose of porous materials that
remain damp for more than 72 hours.

1.11 TUBERCULOSIS SCREENING

A. Contractor shall provide written certification that all contract
employees assigned to the work site have had a pre-placement tuberculin
screening within 90 days prior to assignment to the worksite and been
found have negative TB screening reactions. Contractors shall be
required to show documentation of negative TB screening reactions for
any additional workers who are added after the 90-day requirement
before they will be allowed to work on the work site. NOTE: This can
be the Center for Disease Control (CDC) and Prevention and two-step
skin testing or a Food and Drug Administration (FDA)-approved blood
test.

1. Contract employees manifesting positive screening reactions to the
tuberculin shall be examined according to current CDC guidelines
prior to working on VHA property.

2. Subsequently, if the employee is found without evidence of active
(infectious) pulmonary TB, a statement documenting examination by a
physician shall be on file with the employer (construction
contractor), noting that the employee with a positive tuberculin
screening test is without evidence of active (infectious) pulmonary
TB.

3. IT the employee is found with evidence of active (infectious)
pulmonary TB, the employee shall require treatment with a subsequent
statement to the fact on file with the employer before being allowed
to return to work on VHA property.

1.12 ELECTRICAL
A. All electrical work shall comply with NFPA 70 (NEC), NFPA 70B, NFPA
70E, 29 CFR Part 1910 Subpart J — General Environmental Controls, 29
CFR Part 1910 Subpart S — Electrical, and 29 CFR 1926 Subpart K in
addition to other references required by contract.

B. All qualified persons performing electrical work under this contract
shall be licensed journeyman or master electricians. All apprentice

electricians performing under this contract shall be deemed unqualified
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persons unless they are working under the immediate supervision of a
licensed electrician or master electrician.

All electrical work will be accomplished de-energized and in the
Electrically Safe Work Condition ( refer to NFPA 70E for Work Involving
Electrical Hazards, including Exemptions to Work Permit). Any
Contractor, subcontractor or temporary worker who fails to fully comply
with this requirement is subject to immediate termination in accordance
with FAR clause 52.236-5(c). Only in rare circumstance where achieving
an electrically safe work condition prior to beginning work would
increase or cause additional hazards, or is infeasible due to equipment
design or operational limitations is energized work permitted. The
Contracting Officer Representative with approval of the Medical Center
Director will make the determination if the circumstances would meet
the exception outlined above. An AHA specific to energized work
activities will be developed, reviewed, and accepted prior to the start
of that work.

1. Development of a Hazardous Electrical Energy Control Procedure is
required prior to de-energization. A single Simple Lockout/Tagout
Procedure for multiple work operations can only be used for work
involving qualified person(s) de-energizing one set of conductors or
circuit part source. Task specific Complex Lockout/Tagout
Procedures are required at all other times.

2. Verification of the absence of voltage after de-energization and
lockout/tagout is considered “energized electrical work” (live work)
under NFPA 70E, and shall only be performed by qualified persons
wearing appropriate shock protective (voltage rated) gloves and arc
rate personal protective clothing and equipment, using Underwriters
Laboratories (UL) tested and appropriately rated contact electrical
testing instruments or equipment appropriate for the environment in
which they will be used.

3. Personal Protective Equipment (PPE) and electrical testing
instruments will be readily available for inspection by the The
Contracting Officer Representative
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1.13 FALL PROTECTION

A

The fall protection (FP) threshold height requirement is 6 ft (1.8 m)
for ALL WORK, unless specified differently or the OSHA 29 CFR 1926
requirements are more stringent, to include steel erection activities,
systems-engineered activities (prefabricated) metal buildings,
residential (wood) construction and scaffolding work.

1. The use of a Safety Monitoring System (SMS) as a fall protection
method is prohibited.

2. The use of Controlled Access Zone (CAZ) as a fall protection method
is prohibited.

3. A Warning Line System (WLS) may ONLY be used on floors or flat or
low-sloped roofs (between O - 18.4 degrees or 4:12 slope) and shall
be erected around all sides of the work area (See 29 CFR 1926.502(f)
for construction of WLS requirements). Working within the WLS does
not require FP. No worker shall be allowed in the area between the
roof or floor edge and the WLS without FP. FP is required when
working outside the WLS.

4. Fall protection while using a ladder will be governed by the OSHA

requirements.

1.14 WELDING AND CUTTING

As specified in section 1.14, Hot Work: Perform and safeguard hot work
operations in accordance with NFPA 241 and NFPA 51B. Coordinate with
the COR Obtain permits from COR at least72 hours in advance .

1.15 LADDERS

A

B.

All Ladder use shall comply with 29 CFR 1926 Subpart X.

All portable ladders shall be of sufficient length and shall be placed
so that workers will not stretch or assume a hazardous position.

Manufacturer safety labels shall be in place on ladders
Step Ladders shall not be used in the closed position

Top steps or cap of step ladders shall not be used as a step
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F. Portable ladders, used as temporary access, shall extend at least 3 ft
(0.9 m) above the upper landing surface.

1. When a 3 ft (0.9-m) extension is not possible, a grasping device
(such as a grab rail) shall be provided to assist workers in
mounting and dismounting the ladder.

2. In no case shall the length of the ladder be such that ladder
deflection under a load would, by itself, cause the ladder to slip
from its support.

G. Ladders shall be inspected for visible defects on a daily basis and
after any occurrence that could affect their safe use. Broken or
damaged ladders shall be immediately tagged 'DO NOT USE,™ or with
similar wording, and withdrawn from service until restored to a
condition meeting their original design.

---END- - -
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SECTION 01 74 19
CONSTRUCTION WASTE MANAGEMENT
PART 1 — GENERAL
1.1 DESCRIPTION

A. This section specifies the requirements for the management of non-
hazardous building construction and demolition waste.

B. Waste disposal in landfills shall be minimized to the greatest extent
possible. OFf the inevitable waste that is generated, as much of the
waste material as economically feasible shall be salvaged, recycled or
reused.

C. Contractor shall use all reasonable means to divert construction and
demolition waste from landfills and incinerators, and facilitate their
salvage and recycle not limited to the following:

1. Waste Management Plan development and implementation.

2. Techniques to minimize waste generation.

3. Sorting and separating of waste materials.

4. Salvage of existing materials and items for reuse or resale.
5. Recycling of materials that cannot be reused or sold.

D. At a minimum the following waste categories shall be diverted from
landfills:

1. Inerts (eg, concrete, masonry and asphalt).
2. Clean dimensional wood and palette wood.

3. Metal products (eg, steel, wire, beverage containers, copper, etc).
4. Cardboard, paper and packaging.

5. Bitumen roofing materials.

6. Plastics (eg, ABS, PVC).

7. Insulation.
8. Paint.
1.2 RELATED WORK
A. Section 02 41 00, DEMOLITION.
B. Section 01 00 00, GENERAL REQUIREMENTS.
1.3 QUALITY ASSURANCE
A. Contractor shall practice efficient waste management when sizing,
cutting and installing building products. Processes shall be employed
to ensure the generation of as little waste as possible. Construction
/Demolition waste includes products of the following:
1. Excess or unusable construction materials.

2. Packaging used for construction products.
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H.

3. Poor planning and/or layout.

4_ Construction error.

5. Over ordering.

6. Weather damage.

7. Contamination.

8. Mishandling.

9. Breakage.

Establish and maintain the management of non-hazardous building
construction and demolition waste set forth herein. Conduct a site
assessment to estimate the types of materials that will be generated by
demolition and construction.

Contractor shall develop and implement procedures to recycle
construction and demolition waste to a minimum of 50 percent.
Contractor shall be responsible for implementation of any special
programs involving rebates or similar incentives related to recycling.
Any revenues or savings obtained from salvage or recycling shall accrue
to the contractor.

Contractor shall provide all demolition, removal and legal disposal of
materials. Contractor shall ensure that facilities used for recycling,
reuse and disposal shall be permitted for the intended use to the
extent required by local, state, federal regulations. The Whole
Building Design Guide website http://www.wbdg.org/tools/cwm.php
provides a Construction Waste Management Database that contains
information on companies that haul, collect, and process recyclable
debris from construction projects.

Contractor shall assign a specific area to facilitate separation of
materials for reuse, salvage, recycling, and return. Such areas are to
be kept neat and clean and clearly marked in order to avoid
contamination or mixing of materials.

Contractor shall provide on-site instructions and supervision of
separation, handling, salvaging, recycling, reuse and return methods to
be used by all parties during waste generating stages.

Record on daily reports any problems in complying with laws,

regulations and ordinances with corrective action taken.

1.4 TERMINOLOGY

A

Class 111 Landfill: A landfill that accepts non-hazardous resources
such as household, commercial and industrial waste resulting from
construction, remodeling, repair and demolition operations.
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B.

C.

Clean: Untreated and unpainted; uncontaminated with adhesives, oils,

solvents, mastics and like products.

Construction and Demolition Waste: Includes all non-hazardous resources

resulting from construction, remodeling, alterations, repair and

demolition operations.

Dismantle: The process of parting out a building in such a way as to

preserve the usefulness of its materials and components.

Disposal: Acceptance of solid wastes at a legally operating facility

for the purpose of land filling (includes Class 111 landfills and inert

fills).

Inert Backfill Site: A location, other than inert fill or other

disposal facility, to which inert materials are taken for the purpose

of filling an excavation, shoring or other soil engineering operation.

Inert Fill: A facility that can legally accept inert waste, such as

asphalt and concrete exclusively for the purpose of disposal.

Inert Solids/Inert Waste: Non-liquid solid resources including, but not

limited to, soil and concrete that does not contain hazardous waste or

soluble pollutants at concentrations in excess of water-quality
objectives established by a regional water board, and does not contain
significant quantities of decomposable solid resources.

Mixed Debris: Loads that include commingled recyclable and non-

recyclable materials generated at the construction site.

Mixed Debris Recycling Facility: A solid resource processing facility

that accepts loads of mixed construction and demolition debris for the

purpose of recovering re-usable and recyclable materials and disposing
non-recyclable materials.

Permitted Waste Hauler: A company that holds a valid permit to collect

and transport solid wastes from individuals or businesses for the

purpose of recycling or disposal.

Recycling: The process of sorting, cleansing, treating, and

reconstituting materials for the purpose of using the altered form in

the manufacture of a new product. Recycling does not include burning,
incinerating or thermally destroying solid waste.

1. On-site Recycling — Materials that are sorted and processed on site
for use iIn an altered state in the work, i.e. concrete crushed for
use as a sub-base iIn paving.

2. Off-site Recycling — Materials hauled to a location and used in an
altered form in the manufacture of new products.
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M.

Recycling Facility: An operation that can legally accept materials for
the purpose of processing the materials into an altered form for the
manufacture of new products. Depending on the types of materials
accepted and operating procedures, a recycling facility may or may not
be required to have a solid waste facilities permit or be regulated by
the local enforcement agency.

Reuse: Materials that are recovered for use in the same form, on-site
or off-site.

Return: To give back reusable items or unused products to vendors for
credit.

Salvage: To remove waste materials from the site for resale or re-use
by a third party.

Source-Separated Materials: Materials that are sorted by type at the
site for the purpose of reuse and recycling.

Solid Waste: Materials that have been designated as non-recyclable and
are discarded for the purposes of disposal.

Transfer Station: A facility that can legally accept solid waste for
the purpose of temporarily storing the materials for re-loading onto
other trucks and transporting them to a landfill for disposal, or

recovering some materials for re-use or recycling.

1.5 SUBMITTALS

A.

B.

In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, and
SAMPLES, furnish the following:
Prepare and submit to the COR a written demolition debris management
plan. The plan shall include, but not be limited to, the following
information:
1. Procedures to be used for debris management.
2. Techniques to be used to minimize waste generation.
3. Analysis of the estimated job site waste to be generated:
a. List of each material and quantity to be salvaged, reused, and
recycled.
b. List of each material and quantity proposed to be taken to a
landfill.
4. Detailed description of the Means/Methods to be used for material
handling.
a. On site: Material separation, storage, protection where
applicable.
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b. OFF site: Transportation means and destination. Include list of
materials.
1) Description of materials to be site-separated and self-hauled
to designated facilities.
2) Description of mixed materials to be collected by designated
waste haulers and removed from the site.
c. The names and locations of mixed debris reuse and recycling
facilities or sites.
d. The names and locations of trash disposal landfill facilities or
sites.
e. Documentation that the facilities or sites are approved to
receive the materials.

C. Designated Manager responsible for instructing personnel, supervising,
documenting and administer over meetings relevant to the Waste
Management Plan.

D. Monthly summary of construction and demolition debris diversion and
disposal, quantifying all materials generated at the work site and
disposed of or diverted from disposal through recycling.

PART 2 - PRODUCTS

2.1 MATERIALS ( NOT USED)
PART 3 - EXECUTION

3.1 COLLECTION

A. Provide all necessary containers, bins and storage areas to facilitate
effective waste management.

B. Clearly identify containers, bins and storage areas so that recyclable
materials are separated from trash and can be transported to respective
recycling facility for processing.

C. Hazardous wastes shall be separated, stored, disposed of according to
local, state, federal regulations.

3.2 DISPOSAL

A. Contractor shall be responsible for transporting and disposing of
materials that cannot be delivered to a source-separated or mixed
materials recycling facility to a transfer station or disposal facility
that can accept the materials in accordance with state and federal
regulations.

B. Construction or demolition materials with no practical reuse or that
cannot be salvaged or recycled shall be disposed of at a landfill or

incinerator.
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SECTION 02 41 00
DEMOLITION

PART 1 - GENERAL
1.1 DESCRIPTION:

This section specifies demolition and removal of buildings, portions of
buildings, utilities, other structures and debris from trash dumps

shown.

1.2 RELATED WORK:

A

B.

Safety Requirements: Section 01 35 26 Safety Requirements Article,
ACCIDENT PREVENTION PLAN (APP).

Disconnecting utility services prior to demolition: Section 01 00 00,
GENERAL REQUIREMENTS.

Reserved items that are to remain the property of the Government:
Section 01 00 00, GENERAL REQUIREMENTS.

. Construction Waste Management: Section 017419 CONSTRUCTION WASTE

MANAGEMENT .

1.3 PROTECTION:

A.

Perform demolition in such manner as to eliminate hazards to persons
and property; to minimize interference with use of adjacent areas,
utilities and structures or interruption of use of such utilities; and
to provide free passage to and from such adjacent areas of structures.
Comply with requirements of GENERAL CONDITIONS Article, ACCIDENT
PREVENTION.

Provide safeguards, including warning signs, barricades, temporary
fences, warning lights, and other similar items that are required for
protection of all personnel during demolition and removal operations.
Provide enclosed dust chutes with control gates from each floor to
carry debris to truck beds and govern flow of material into truck.
Provide overhead bridges of tight board or prefabricated metal
construction at dust chutes to protect persons and property from
falling debris.

Before beginning any demolition work, the Contractor shall survey the
site and examine the drawings and specifications to determine the
extent of the work. The contractor shall take necessary precautions to
avoid damages to existing items to remain in place, to be reused, or to
remain the property of the Medical Center; any damaged items shall be
repaired or replaced as approved by the COR. The Contractor shall
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coordinate the work of this section with all other work and shall
construct and maintain shoring, bracing, and supports as required. The
Contractor shall ensure that structural elements are not overloaded and
shall be responsible for increasing structural supports or adding new
supports as may be required as a result of any cutting, removal, or
demolition work performed under this contract. Do not overload
structural elements. Provide new supports and reinforcement for
existing construction weakened by demolition or removal works. Repairs,

reinforcement, or structural replacement must have COR’s approval.

PART 2 - PRODUCTS (NOT USED)

PART 3 — EXECUTION
3.1 DEMOLITION:

A

Debris, including roofing, insulation, sheet metal, stone, and similar
materials shall become property of Contractor and shall be disposed of
by him daily, off the Medical Center to avoid accumulation at the
demolition site.

Remove and legally dispose of all materials, other than earth to remain
as part of project work, from any trash dumps shown. Materials removed
shall become property of contractor and shall be disposed of in
compliance with applicable federal, state or local permits, rules
and/or regulations

3.2 CLEAN-UP:

On completion of work of this section and after removal of all debris,
leave site in clean condition satisfactory to COR. Clean-up shall
include off the Medical Center, disposal of all items and materials not
required to remain property of the Government as well as all debris and
rubbish resulting from demolition operations.

---END - - -
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SECTION 23 05 10
COMMON WORK RESULTS FOR BOILER PLANT AND STEAM GENERATION
PART 1 - GENERAL
1.1 DESCRIPTION
A. The requirements of this Section apply to all sections of Division 23
related to boiler plant and steam generation.
B. Definitions:
1. Exposed: Piping, ductwork, and equipment exposed to view in finished
rooms.
2. Option or optional: Contractor®s choice of an alternate material or
method.
3. RE: Resident Engineer, Engineer at the construction site.
1.2 RELATED WORK
A. Section 00 72 00, GENERAL CONDITIONS.
B. Section 01 00 00, GENERAL REQUIREMENTS.
C. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, and SAMPLES.
H. Section 05 50 00, METAL FABRICATIONS.
J. Section 07 84 00, FIRESTOPPING.
K. Section 07 92 00, JOINT SEALANTS.
L. Section 09 91 00, PAINTING.
N. Section 23 05 12, GENERAL MOTOR REQUIREMENTS FOR HVAC and STEAM
GENERATION.
0. Section 23 05 51, NOISE AND VIBRATION CONTROL FOR BOILER PLANT.
P. Section 23 05 93, TESTING, ADJUSTING, and BALANCING FOR HVAC.
R. Section 23 07 11, HVAC, PLUMBING, and BOILER PLANT INSULATION.
S. Section 23 08 00, COMMISSIONING OF HVAC SYSTEMS.
T. Section 23 08 11, DEMONSTRATIONS and TESTS FOR BOILER PLANT.
U. Section 23 09 11, INSTRUMENTATION and CONTROL FOR BOILER PLANT.
V. Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC.
W. Section 23 10 00, FACILITY FUEL SYSTEMS and Section 23 11 23, FACILITY
NATURAL-GAS PIPING.
X. Section 23 21 11, BOILER PLANT PIPING SYSTEMS.
Y. Section 23 50 11, BOILER PLANT MECHANICAL EQUIPMENT.

1.3 QUALITY ASSURANCE

A. Mechanical, electrical and associated systems shall be safe, reliable,
efficient, durable, easily and safely operable and maintainable, easily
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and safely accessible, and in compliance with applicable codes as

specified. All VA safety device requirements shall be complied with

regardless of the size, type, or operating pressure of boiler to
include condensing boilers, hot water boilers for heating systems, as
defined in the latest edition of the VHA Boiler Plant Safety Device

Testing Manual. The systems shall be comprised of high quality

institutional-class and industrial-class products of manufacturers that

are experienced specialists in the required product lines. All
construction firms and personnel shall be experienced and qualified
specialists iIn industrial and institutional HVAC or steam boiler plant
construction, as applicable.

Flow Rate Tolerance for HVAC Equipment: Section 23 05 93, TESTING,

ADJUSTING, AND BALANCING FOR HVAC.

Equipment Vibration Tolerance:

1. Refer to Section 23 05 51, NOISE AND VIBRATION CONTROL FOR BOILER
PLANT. Equipment shall be factory-balanced to this tolerance and re-
balanced on site, as necessary.

Products Criteria:

1. Standard Products: Material and equipment shall be the standard
products of a manufacturer regularly engaged in the manufacture of
the products for at least 3 years (or longer as specified
elsewhere). The design, model and size of each item shall have been
in satisfactory and efficient operation on at least three
installations for approximately three years. However, digital
electronics devices, software and systems such as controls,
instruments, computer work station, shall be the current generation
of technology and basic design that has a proven satisfactory
service record of at least three years. See other specification
sections for any exceptions and/or additional requirements.

2. Refer to Section 23 09 11, INSTRUMENTATION AND CONTROL FOR BOILER
PLANT, for quality assurance requirements for boiler plant computer
workstation software.

3. All items furnished shall be free from defects that would adversely
affect the performance, maintainability and appearance of individual
components and overall assembly.

4_ Conform to codes and standards as required by the specifications.
Conform to local codes, if required by local authorities such as the
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5.
6.
7.
8.
E.

NC

natural gas supplier, if the local codes are more stringent then
those specified. Refer any conflicts to the Resident Engineer (RE).
Multiple Units: When two or more units of materials or equipment of
the same type or class are required, these units shall be products
of one manufacturer.

Assembled Units: Manufacturers of equipment assemblies, which use
components made by others, assume complete responsibility for the
final assembled product.

Nameplates: Nameplate bearing manufacturer®s name or identifiable
trademark shall be securely affixed in a conspicuous place on
equipment, or name or trademark cast integrally with equipment,
stamped or otherwise permanently marked on each item of equipment.
Asbestos products or equipment or materials containing asbestos
shall not be used.

Equipment Service Organizations:

1.

Boiler Plants: Service organizations authorized and trained by the
manufacturers of the equipment supplied, shall be located within 100
miles of the project. These organizations shall come to the site and
provide acceptable service to restore boiler plant operations within
four hours of receipt of notification by phone, e-mail or fax in
event of an emergency, such as the shut-down of equipment; or within
24 hours in a non-emergency. Submit names, mail and e-mail addresses
and phone numbers of service personnel and organizations providing
service under these conditions for (as applicable to the project):
burners, burner control systems, boiler control systems, pumps,
critical instrumentation, computer workstation and programming.

Mechanical Systems Welding: Before any welding is performed, contractor

shall submit a certificate certifying that welders comply with the

following requirements:

1.

Qualify welding processes and operators for piping according to ASME
"Boiler and Pressure Vessel Code', Section IX, "Welding and Brazing
Qualifications™.

. Comply with provisions of ASME B31 series ''Code for Pressure

Piping".

. Certify that each welder has passed American Welding Society (AWS)

qualification tests for the welding processes involved, and that

certification is current.
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G. Boiler Plant and Outside Steam Distribution Welding: Refer to Sections

23 21 11, BOILER PLANT PIPING SYSTEMS, and 33 63 00, STEAM ENERGY
DISTRIBUTION.
H. Execution (Installation, Construction) Quality:

1.

2.

NC

Apply and install all items in accordance with manufacturer®s
written instructions. Refer conflicts between the manufacturer®s
instructions and the contract drawings and specifications to the
Resident Engineer for resolution. Provide written hard copies or
computer files of manufacturer’s installation instructions to the
Resident Engineer at least two weeks prior to commencing
installation of any item. Installation of the item will not be
allowed to proceed until the recommendations are received. Failure
to furnish these recommendations is a cause for rejection of the
material.

All items that require access, such as for operating, cleaning,
servicing, maintenance, and calibration, shall be easily and safely
accessible by persons standing at floor level, or standing on
permanent platforms, without the use of portable ladders. Examples
of these items include, but are not limited to: all types of valves,
filters and strainers, transmitters, control devices. Prior to
commencing installation work, refer conflicts between this
requirement and contract drawings to the Resident Engineer for
resolution. Failure of the contractor to resolve, or point out any
issues will result in the contractor correcting at no additional
cost to the government.

Provide complete layout drawings required by Paragraph, SUBMITTALS.
Do not commence construction work on any system until the layout
drawings have been approved.

4. Workmanship/craftsman’s ship will be of the highest quality and

standards. The VA reserves the right to reject any work based on
poor quality of workmanship this work shall be removed and done
again at no additional cost to the government.

Upon request by Government, provide lists of previous installations for

selected items of equipment. Include contact persons who will serve as

references, with telephone numbers and e-mail addresses.
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1.4 SUBMITTALS

A

Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT
DATA, AND SAMPLES, and with requirements in the individual
specification sections.
Contractor shall make all necessary field measurements and
investigations to assure that the equipment and assemblies will meet
contract requirements. It is the contractor’s responsibility to ensure
all submittals meet the VA specifications and requirements and it is
assumed by the VA that all submittals do meet the VA specs unless the
contractor as requested a variance in writing and approved by VA/VHA
Central Office prior to the submittal. If at any time during the
project it is found that any item does not meet the VA specs and there
was no variance approval the contractor to correct at no additional
cost to the government even if a submittal was approved.
IT equipment is submitted which differs in arrangement from that shown,
provide drawings that show the rearrangement of all associated systems.
Approval will be given only if all features of the equipment and
associated systems, including accessibility, are equivalent to that
required by the contract.
Prior to submitting shop drawings for approval, contractor shall
certify iIn writing that manufacturers of all major items of equipment
have each reviewed drawings and specifications, and have jointly
coordinated and properly integrated their equipment and controls to
provide a complete and efficient installation.
Submittals and shop drawings for interdependent items, containing
applicable descriptive information, shall be furnished together and
complete in a group. Coordinate and properly integrate materials and
equipment In each group to provide a completely compatible and
efficient installation. Final review and approvals will be made only by
groups.
Submittal "Groups™ for boiler plant work are defined in the following
checklist:
1. Group I (Burner Fuel Oil Tank Systems):

a. Oil tanks and accessories.

b. Tank oil level instrumentation systems.

Cc. Leak detection systems.

d. Tank oil heater, temperature control valves, steam traps.
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2.

NC
Group Il (Burner Fuel 0Oil Systems):

a. Fuel oil pumping system.

b. Pressure control and relief valves.

Group I11: Boilers, burners including forced draft fan and motor

controls, boiler accessories (trim), fuel valve trains, atomizing

media valve trains, economizers and accessories (when provided),

stacks and breeching.

Group IV (Boiler/Burner Controls and Boiler Plant Controls and

Instrumentation): Boiler control system, burner management (flame

safeguard) systems (may be included with Group I11), flow measuring

systems, control and instrument panels and accessories, feedwater

deaerator and condensate storage tank water level control systems,

instruments and accessories, computer workstation and software,

instrumentation, tools.

Group V (Condensate Storage):

a. Condensate storage tank and accessories.

b. Concrete foundation and anchorage.

Group VI (Condensate Transfer and Feedwater System):

a. Condensate transfer pumps, motors, accessories.

b. Water level control valves for feedwater deaerator.

c. Feedwater deaerator and storage tank and accessories.

d. Boiler feed pumps, couplings, motors, motor controls and
accessories.

e. Water level control valve at boilers as approved in Group 111,

Group VII (Temporary Boiler Plant Equipment):

a. Boilers.

b. Burners.

c. Controls.

d. Instruments.

e. Other Equipment.

Ungrouped submittal items for boiler plants, which may be submitted

individually, include, but are not limited to:

1.
2.
3.
4.
5.

Pipe, valves and fittings identified as to service application.
Strainers.

Continuous blow-off heat recovery system.

Emergency shut off valve - gas.

Safety valves and drip pan ells.
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6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24 .

25.
26.
27.

NC
Temperature control valves, sensors.

Steam pressure reducing valves and pilots.
Continuous blow off control system, valves - boilers.
Sight flow indicators, oil and water.

Steam traps with orifice sizes and pressure ratings.
Steam exhaust silencer.

Thermometers and pressure gauges and accessories.
Chemical feeders.

Sample coolers.

Blowdown tank and accessories.

Gas pressure regulators, relief valves, and filters.
Flexible connectors, hose, braided.

Dielectric fittings and unions.

Quick-couple hose fittings and steam hose.

Heating and ventilating equipment.

Condensate pump sets.

Compressed air system.

Vibration isolators - air, water, oil.

Supports and braces for pipe, stacks, breeching; load, size,
movement calculations.

Pressure gauge test Kkit.

Insulation, field-applied.

Boiler plant building dangerous gas detection system.

J. Layout Drawings:

1.

Submit complete consolidated and coordinated layout drawings for all
new systems, and for existing systems that are in the same areas.
Refer to Section 00 72 00, GENERAL CONDITIONS, Article, SUBCONTRACTS
AND WORK COORDINATION.

The drawings shall include plan views, elevations and sections of
all systems and shall be on a scale of not less than 1:32 (3/8-inch
equal to one foot). Clearly identify and dimension the proposed
locations of the principal items of equipment. The drawings shall
clearly show locations and adequate clearance for all equipment,
piping, valves, control panels and other items. Show the access
means for all items requiring access for operations and maintenance.
Provide detailed layout drawings of all piping and duct systems.
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3. Do not install equipment foundations, equipment or piping until

layout drawings have been approved.
K. Manufacturer®s Literature and Data: Submit under the pertinent section
rather than under this section.

1. Submit belt drive with the driven equipment. Submit selection data
for specific drives when requested by the Resident Engineer.

2. Submit electric motor data and variable speed drive data with the
driven equipment.

3. Equipment and materials identification.

4. Fire-stopping materials.

5. Hangers, inserts, supports and bracing. Provide load calculations
for variable spring and constant support hangers. For boiler
plants, refer to Section 23 21 11, BOILER PLANT PIPING SYSTEMS, for
additional requirements.

6. Wall, floor, and ceiling plates.

L. Maintenance Data and Operating Instructions:

1. Maintenance and operating manuals in accordance with Section 01 00
00, GENERAL REQUIREMENTS, Article, INSTRUCTIONS, for systems and
equipment.

2. Provide a listing of recommended replacement parts for keeping in
stock supply, including sources of supply, for equipment. Include in
the listing belts for equipment: Belt manufacturer, model number,
size and style, and distinguished whether of multiple belt sets.

M. Boiler Plant Maintenance Data and Operating Instructions:

1. Provide four bound copies. Deliver to Resident Engineer not less
than 30 days prior to completion of a phase or final inspection.

2. Include all new and temporary equipment and all elements of each
assembly.

3. Data sheet on each device listing model, size, capacity, pressure,
speed, horsepower, pump impeller size, other data.

4. Manufacturer’s installation, maintenance, repair, and operation
instructions for each device. Include assembly drawings and parts
lists. Include operating precautions and reasons for precautions.
Lubrication instructions including type and quantity of lubricant.

6. Schematic diagrams and wiring diagrams of all control systems
corrected to include all field modifications.
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7.

8.
9.

10.
11.
12.

13.

NC

Description of boiler firing and operating sequence including
description of relay and interlock positions at each part of the
sequence.

Set points of all interlock devices.

Trouble-shooting guide for control systems.

Operation of the combustion control system.

Emergency procedures.

Control system programming information for parameters, such as set
points, that do not require services of an experienced technician.
Step-by-Step written instructions that are specific for the system

installed on testing all safety devices. The instructions should
reference the most recent edition of the VHA BOILER PLANT SAFETY
DEVICE TESTING MANUAL for each test. All safety devices listed in
the manual shall be tested as a minimum.

N. Provide copies of approved HVAC equipment submittals to the Testing,

A

Adjusting and Balancing Subcontractor.
1.5 APPLICABLE PUBLICATIONS

The publications listed below form a part of this specification to the

extent referenced. The publications are referenced in the text by the

basic designation only.

Air Conditioning, Heating and Refrigeration Institute (AHRI):
430-2009. . .. oo Central Station Air-Handling Units
American National Standard Institute (ANSI):

B31.1-2007 ... ... Power Piping

Rubber Manufacturers Association (ANSI/RMA):

IP-20-2007. ... oo Specifications for Drives Using Classical

V-Belts and Sheaves

IP-21-2009.............. Specifications for Drives Using Double-V

(Hexagonal) Belts

IP-22-2007. ... ... ... Specifications for Drives Using Narrow V-Belts

and Sheaves

Air Movement and Control Association (AMCA):

410-96. . ... Recommended Safety Practices for Air Moving

Devices

American Society of Mechanical Engineers (ASME):

Boiler and Pressure Vessel Code (BPVC):

Section 1-2007.......... Power Boilers
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Section IX-2007......... Welding and Brazing Qualifications
Code for Pressure Piping:
B31.1-2007 ... ... Power Piping
G. American Society for Testing and Materials (ASTM):
A36/A36M-08............. Standard Specification for Carbon Structural
Steel
A575-96(2007) - - - oo oo - - Standard Specification for Steel Bars, Carbon,
Merchant Quality, M-Grades
E84-10.. ... .. ... ...... Standard Test Method for Surface Burning
Characteristics of Building Materials
E119-09C. .. oo Standard Test Methods for Fire Tests of
Building Construction and Materials
H. Manufacturers Standardization Society (MSS) of the Valve and Fittings
Industry, Inc:
SP-58-2009.............. Pipe Hangers and Supports-Materials, Design and
Manufacture, Selection, Application, and
Installation
SP 69-2003. . ............ Pipe Hangers and Supports-Selection and
Application
SP 127-2001............. Bracing for Piping Systems, Seismic — Wind —
Dynamic, Design, Selection, Application
1. National Electrical Manufacturers Association (NEMA):
MG-1-2009. .. .. .. .. .. .... Motors and Generators
J. National Fire Protection Association (NFPA):
31-06. . o Standard for Installation of Oil-Burning
Equipment
B54-09. .. ... National Fuel Gas Code
70-08. . .. National Electrical Code
85-07. e Boiler and Combustion Systems Hazards Code
90A-09. ... o Standard for the Installation of Air

Conditioning and Ventilating Systems
101-09. . oo oo Life Safety Code

1.6 DELIVERY, STORAGE AND HANDLING

A

Protection of Equipment:

1. Equipment and material placed on the job site shall remain in the
custody of the Contractor until phased acceptance, whether or not
the Government has reimbursed the Contractor for the equipment and
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material. The Contractor is solely responsible for the protection of
such equipment and material against any damage.

2. Place damaged equipment in First class, new operating condition; or,
replaces same as determined and directed by the Resident Engineer.
Such repair or replacement shall be at no additional cost to the
Government.

3. Protect interiors of new equipment and piping systems against entry
of foreign matter. Clean both inside and outside before painting or
placing equipment in operation.

4. Existing equipment and piping being worked on by the Contractor
shall be under the custody and responsibility of the Contractor and
shall be protected as required for new work.

Cleanliness of Piping and Equipment Systems:

1. Exercise care in storage and handling of equipment and piping
material to be incorporated in the work. Remove debris arising from
cutting, threading and welding of piping.

2. Piping systems shall be flushed, blown or pigged as necessary to
deliver clean systems.

3. Clean interior of all tanks prior to delivery for beneficial use by
the Government.

4. Boilers shall be left clean following final internal iInspection by
Government insurance representative or inspector.

5. Contractor shall be fully responsible for all costs, damage, and
delay arising from failure to provide clean systems.

1.7 JOB CONDITIONS — WORK IN EXISTING BOILER PLANT

A

Plant Operation: Government employees will be continuously operating
and managing all plant facilities, including temporary facilities, that
serve the steam and condensate requirements of the medical center.
Maintenance of Steam Supply and Condensate Return Service: Schedule all
work to permit continuous steam and condensate service at pressures and
flow rates as required by the medical center. At all times there shall
be one spare boiler available and one spare pump for each service
available, in addition to those required for serving the load demand.
The spare boiler and pumps must be capable of handling the loads that
may be imposed if the operating boiler or pump fails.
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C.

Steam and Condensate Service Interruptions: Limited steam and
condensate service interruptions, as required for interconnections of
new and existing systems, will be permitted by the Resident Engineer
during periods when the steam demands are not critical to the operation
of the medical center. These non-critical periods are limited to
between 8 pm and 5 am during the non-heating season. Provide at least
one week advance notice to the Resident Engineer.

Phasing of Work: Comply with all requirements shown on drawings or
specified.

Plant Working Environment: Maintain the architectural and structural
integrity of the plant building and the working environment at all
times. Maintain the interior of plant at 18 degrees C (65 degrees F)
minimum. Limit the opening of doors, windows or other access openings
to brief periods as necessary for rigging purposes. No storm water or
ground water leakage permitted. Provide daily clean-up of construction
and demolition debris on all floor surfaces and on all equipment being
operated by VA.

Acceptance of Work for Government Operation: As new facilities are made
available for operation and these facilities are of beneficial use to
the Government, inspections will be made and tests will be performed.
Based on the inspections, a list of contract deficiencies will be
issued to the Contractor. After correction of deficiencies as necessary
for beneficial use, the Contracting Officer will process necessary
acceptance and the equipment will then be under the control and
operation of Government personnel. NO BOILER or piece of equipment such
as the DA Tank will be accepted for beneficial use until ALL Safety
Devices have been tested and passed in accordance with the latest
edition of the VHA Boiler Plant Safety Device Testing Manual, and all
control systems are proven to be fully operational without faults or
shutdowns for a period not less than 21 days of continues operation
without interaction from any person other than that of normal
operational duties.

PART 2 - PRODUCTS
2.1 FACTORY-ASSEMBLED PRODUCTS

A

Provide maximum standardization of components to reduce spare part

requirements.
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B. Manufacturers of equipment assemblies that include components made by

others shall assume complete responsibility for final assembled unit.

1. All components of an assembled unit need not be products of same
manufacturer .

2. Constituent parts that are alike shall be products of a single
manufacturer .

3. Components shall be compatible with each other and with the total
assembly for intended service.

4. Contractor shall guarantee performance of assemblies of components,
and shall repair or replace elements of the assemblies as required
to deliver specified performance of the complete assembly.

C. Components of equipment shall bear manufacturer®s name and trademark,
model number, serial number and performance data on a name plate
securely affixed in a conspicuous place, or cast integral with, stamped
or otherwise permanently marked upon the components of the equipment.

D. Major items of equipment, which serve the same function, must be the
same make and model. Exceptions will be permitted if performance
requirements cannot be met.

2.2 COMPATIBILITY OF RELATED EQUIPMENT

Equipment and materials installed shall be compatible in all respects

with other items being furnished and with existing items so that the

result will be a complete and fully operational plant that conforms to
contract requirements.
2.5 LIFTING ATTACHMENTS

Provide equipment with suitable lifting attachments to enable equipment

to be lifted in its normal position. Lifting attachments shall

withstand any handling conditions that might be encountered, without
bending or distortion of shape, such as rapid lowering and braking of
load.

2.8 BOILER PLANT CONTROLS AND INSTRUMENTATION, COMPUTER WORKSTATION

A. Provide, and place into proper operation, complete systems as specified
in Section 23 50 11, BOILER PLANT MECHANICAL EQUIPMENT; and Section 23
09 11, INSTRUMENTATION AND CONTROL FOR BOILER PLANT. Furnish all
hardware, software and programming to properly accomplish specified

functions.
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B.

Pneumatic Systems: If pneumatic actuators/drive units are furnished,
provide two complete instrument-quality compressed air systems (primary
system and standby system). Each system shall be as specified in
Section 23 50 11, BOILER PLANT MECHANICAL EQUIPMENT, and as shown on
the drawings. Air supply to each actuator, drive unit or other
compressed air-using device shall include filters, moisture separators,
and pressure regulator, all designed for the service. Provide all
interconnections between elements of the system. Loss of air pressure
shall result in immediate automatic burner shut down and closure of
pneumatically operated feedwater control valves.

Electronic Systems: Provide complete, protected power supplies as
specified. Power supplies shall protect computers, controls,
instruments and accessories from damage due to spikes, surges,
transients, and overloads in the incoming power supply. Provide all
interconnections between elements of the system. Entire installation
shall conform to NFPA 70.

2.10 EQUIPMENT AND MATERIALS IDENTIFICATION

//7A.

Use symbols, nomenclature and equipment numbers specified, shown on the
drawings and shown in the maintenance manuals. ldentification for piping
is specified in Section 09 91 00, PAINTING.

Interior (Indoor) Equipment: Engraved nameplates, with letters not less

than 48 mm (3/16-inch) high of brass with black-filled letters, or

rigid black plastic with white letters specified in Section 09 91 00,

PAINTING permanently fastened to the equipment. ldentify unit

components such as coils, filters, fans, etc.

Exterior (Outdoor) Equipment: Brass nameplates, with engraved black

filled letters, not less than 48 mm (3/16-inch) high riveted or bolted

to the equipment.

Control Items: Label all temperature and humidity sensors, controllers

and control dampers. ldentify and label each item as they appear on the

control diagrams.

Valve Tags and Lists:

1. Boiler Plant: Provide for all valves.

2. Valve tags: Engraved black filled numbers and letters not less than
13 mm (1/2-inch) high for number designation, and not less than 6.4
mm(1/4-inch) for service designation on 19 gage 38 mm (1-1/2 inches)
round brass disc, attached with brass "S" hook or brass chain.
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3. Valve lists: Typed or printed plastic coated card(s), sized 216

mm(8-1/2 inches) by 280 mm (11 inches) showing tag number, valve
function and area of control, for each service or system. Punch
sheets for a 3-ring notebook.

4. Provide detailed plan for each floor of the building indicating the
location and valve number for each valve. ldentify location of each
valve with a color coded thumb tack in ceiling.

2.11 FIRESTOPPING

Section 07 84 00, FIRESTOPPING specifies an effective barrier against

the spread of fire, smoke and gases where penetrations occur for piping

and ductwork. Refer to Section 23 07 11, HVAC, PLUMBING, AND BOILER

PLANT INSULATION, for firestop pipe and duct insulation.

2.12 GALVANIZED REPAIR COMPOUND

Mil. Spec. DOD-P-21035B, paint form.

2.13 HVAC PIPE AND EQUIPMENT SUPPORTS AND RESTRAINTS

A. Vibration Isolators: Refer to Section 23 05 41, NOISE AND VIBRATION
CONTROL FOR HVAC PIPING AND EQUIPMENT.

B. Pipe Hangers and Supports for Boiler Plant: Refer to Section 23 21 11,
BOILER PLANT PIPING SYSTEMS.

C. Supports for Roof Mounted ltems:

1. Equipment: Equipment rails shall be galvanized steel, minimum 1.3 mm
(18 gauge), with integral baseplate, continuous welded corner seanms,
factory installed 50 mm by 100 mm (2 by 4) treated wood nailer, 1.3
mm (18 gauge) galvanized steel counter flashing cap with screws,
built-in cant strip, (except for gypsum or tectum deck), minimum
height 280 mm (11 inches). For surface insulated roof deck, provide
raised cant strip to start at the upper surface of the insulation.

2. Pipe/duct pedestals: Provide a galvanized Unistrut channel welded to
U-shaped mounting brackets which are secured to side of rail with
galvanized lag bolts.

D. Pipe Supports: Comply with MSS SP-58. Type Numbers specified refer to
this standard. For selection and application comply with MSS SP-69.
Refer to Section 05 50 00, METAL FABRICATIONS, for miscellaneous metal
support materials and prime coat painting requirements.

E. Attachment to Concrete Building Construction:

1. Concrete insert: MSS SP-58, Type 18.
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2. Self-drilling expansion shields and machine bolt expansion anchors:
Permitted in concrete not less than 102 mm (four inches) thick when
approved by the Resident Engineer for each job condition.

3. Power-driven fasteners: Permitted in existing concrete or masonry
not less than 102 mm (four inches) thick when approved by the
Resident Engineer for each job condition.

Attachment to Steel Building Construction:

1. Welded attachment: MSS SP-58, Type 22.

2. Beam clamps: MSS SP-58, Types 20, 21, 28 or 29. Type 23 C-clamp may
be used for individual copper tubing up to 23mm (7/8-inch) outside
diameter.

Attachment to existing structure: Support from existing floor/roof

frame.

Attachment to Wood Construction: Wood screws or lag bolts.

Hanger Rods: Hot-rolled steel, ASTM A36 or A575 for allowable load

listed In MSS SP-58. For piping, provide adjustment means for

controlling level or slope. Types 13 or 15 turn-buckles shall provide

38 mm (1-1/2 inches) minimum of adjustment and incorporate locknuts.

All-thread rods are acceptable.

Hangers Supporting Multiple Pipes (Trapeze Hangers): Galvanized, cold

formed, lipped steel channel horizontal member, not less than 41 mm by

41 mm (1-5/8 inches by 1-5/8 inches), 2.7 mm (No. 12 gage), designed to

accept special spring held, hardened steel nuts. Not permitted for

steam supply and condensate piping.

1. Allowable hanger load: Manufacturers rating less 91kg (200 pounds).

2. Guide individual pipes on the horizontal member of every other
trapeze hanger with 6 mm (1/4-inch) U-bolt fabricated from steel
rod. Provide Type 40 insulation shield, secured by two 13mm
(1/2-inch) galvanized steel bands, or preinsulated calcium silicate
shield for insulated piping at each hanger.

. Supports for Piping Systems:

1. Select hangers sized to encircle insulation on insulated piping.
Refer to Section 23 07 11, HVAC, PLUMBING, AND BOILER PLANT
INSULATION for insulation thickness. To protect insulation, provide
Type 39 saddles for roller type supports or preinsulated calcium
silicate shields. Provide Type 40 insulation shield or preinsulated
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calcium silicate shield at all other types of supports and hangers

including those for preinsulated piping.

2. Piping Systems except High and Medium Pressure Steam (MSS SP-58):

a.

Standard clevis hanger: Type 1; provide locknut.

Riser clamps: Type 8.

Wall brackets: Types 31, 32 or 33.

Roller supports: Type 41, 43, 44 and 46.

Saddle support: Type 36, 37 or 38.

Turnbuckle: Types 13 or 15. Preinsulate.

U-bolt clamp: Type 24.

Copper Tube:

1) Hangers, clamps and other support material in contact with
tubing shall be painted with copper colored epoxy paint,
plastic coated or taped with non adhesive isolation tape to
prevent electrolysis.

2) For vertical runs use epoxy painted or plastic coated riser
clamps.

3) For supporting tube to strut: Provide epoxy painted pipe

straps for copper tube or plastic inserted vibration isolation

clamps.
4) Insulated Lines: Provide pre-insulated calcium silicate
shields sized for copper tube.

Supports for plastic or glass piping: As recommended by the pipe

manufacturer with black rubber tape extending one inch beyond
steel support or clamp.

3. High and Medium Pressure Steam (MSS SP-58):

a.
b.

Provide eye rod or Type 17 eye nut near the upper attachment.
Piping 50 mm (2 inches) and larger: Type 43 roller hanger. For

roller hangers requiring seismic bracing provide a Type 1 clevis

hanger with Type 41 roller attached by flat side bars.

SPEC WRITER NOTE: Verify that variable
spring or constant support hangers are
shown on the drawings.

c. Piping with Vertical Expansion and Contraction:

1) Movement up to 20 mm (3/4-inch): Type 51 or 52 variable spring

unit with integral turn buckle and load indicator.
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2) Movement more than 20 mm (3/4-inch): Type 54 or 55 constant

support unit with integral adjusting nut, turn buckle and
travel position indicator.

4. Convertor and Expansion Tank Hangers: May be Type 1 sized for the
shell diameter. Insulation where required will cover the hangers.

M. Pre-insulated Calcium Silicate Shields:

1. Provide 360 degree water resistant high density 965 kPa (140 psi)
compressive strength calcium silicate shields encased in galvanized
metal .

2. Pre-insulated calcium silicate shields to be installed at the point
of support during erection.

3. Shield thickness shall match the pipe insulation.

4. The type of shield is selected by the temperature of the pipe, the
load It must carry, and the type of support it will be used with.
a. Shields for supporting chilled or cold water shall have

insulation that extends a minimum of 1 inch past the sheet metal.
Provide for an adequate vapor barrier in chilled lines.

b. The pre-insulated calcium silicate shield shall support the
maximum allowable water Ffilled span as indicated in MSS-SP 69. To
support the load, the shields may have one or more of the
following features: structural inserts 4138 kPa (600 psi)
compressive strength, an extra bottom metal shield, or formed
structural steel (ASTM A36) wear plates welded to the bottom
sheet metal jacket.

5. Shields may be used on steel clevis hanger type supports, roller
supports or flat surfaces.

2.14 PIPE PENETRATIONS
A. Install sleeves during construction for other than blocked out floor
openings for risers in mechanical bays.
B. To prevent accidental liquid spills from passing to a lower level,
provide the following:

1. For sleeves: Extend sleeve 25 mm (one inch) above finished floor and
provide sealant for watertight joint.

2. For blocked out floor openings: Provide 40 mm (1-1/2 inch) angle set
in silicone adhesive around opening.

3. For drilled penetrations: Provide 40 mm (1-1/2 inch) angle ring or

square set in silicone adhesive around penetration.
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C.

J.

Penetrations are not allowed through beams or ribs, but may be
installed in concrete beam flanges. Any deviation from these
requirements must receive prior approval of Resident Engineer.

Sheet Metal, Plastic, or Moisture-resistant Fiber Sleeves: Provide for
pipe passing through floors, interior walls, and partitions, unless
brass or steel pipe sleeves are specifically called for below.

Cast Iron or Zinc Coated Pipe Sleeves: Provide for pipe passing through
exterior walls below grade. Make space between sleeve and pipe
watertight with a modular or link rubber seal. Seal shall be applied at
both ends of sleeve.

Galvanized Steel or an alternate Black Iron Pipe with asphalt coating
Sleeves: Provide for pipe passing through concrete beam flanges, except
where brass pipe sleeves are called for. Provide sleeve for pipe
passing through floor of mechanical rooms, laundry work rooms, and
animal rooms above basement. Except in mechanical rooms, connect sleeve
with floor plate.

Brass Pipe Sleeves: Provide for pipe passing through quarry tile,
terrazzo or ceramic tile floors. Connect sleeve with floor plate.
Sleeves are not required for wall hydrants for fire department
connections or in drywall construction.

Sleeve Clearance: Sleeve through floors, walls, partitions, and beam
flanges shall be one inch greater in diameter than external diameter of
pipe. Sleeve for pipe with insulation shall be large enough to
accommodate the insulation. Interior openings shall be caulked tight
with fire stopping material and sealant to prevent the spread of fire,
smoke, and gases.

Sealant and Adhesives: Shall be as specified in Section 07 92 00, JOINT
SEALANTS.

2.15 PENETRATIONS

A

Provide curbs for roof mounted piping, ductwork and equipment. Curbs
shall be 18 inches high with continuously welded seams, built-in cant
strip, interior baffle with acoustic insulation, curb bottom, hinged
curb adapter.

Provide firestopping for openings through fire and smoke barriers,
maintaining minimum required rating of floor, ceiling or wall assembly.
See section 07 84 00, FIRESTOPPING.
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2.16 SPECIAL TOOLS AND LUBRICANTS

A

Furnish, and turn over to the Resident Engineer, tools not readily
available commercially, that are required for disassembly or adjustment
of equipment and machinery furnished.

Grease Guns with Attachments for Applicable Fittings: One for each type
of grease required for each motor or other equipment.

Refrigerant Tools: Provide system charging/Evacuation equipment,
gauges, fittings, and tools required for maintenance of furnished
equipment.

Tool Containers: Hardwood or metal, permanently identified for intended
service and mounted, or located, where directed by the Resident
Engineer.

Lubricants: A minimum of 0.95 L (one quart) of oil, and 0.45 kg (one
pound) of grease, of equipment manufacturer®s recommended grade and
type, in unopened containers and properly identified as to use for each
different application.

2.17 WALL, FLOOR AND CEILING PLATES

A

Material and Type: Chrome plated brass or chrome plated steel, one
piece or split type with concealed hinge, with set screw for fastening
to pipe, or sleeve. Use plates that fit tight around pipes, cover
openings around pipes and cover the entire pipe sleeve projection.
Thickness: Not less than 2.4 mm (3/32-inch) for floor plates. For wall
and ceiling plates, not less than 0.64 mm (0.025-inch) for up to 80 mm
(3-inch pipe), 0.89 mm (0.035-inch) for larger pipe.

Locations: Use where pipe penetrates floors, walls and ceilings in
exposed locations, in finished areas only. Use also where insulation
ends on exposed water supply pipe drop from overhead. Provide a
watertight joint In spaces where brass or steel pipe sleeves are
specified.

2.18 ASBESTOS

Materials containing asbestos are not permitted.

PART 3 - EXECUTION
3.1 ARRANGEMENT AND INSTALLATION OF EQUIPMENT AND PIPING

A

Coordinate location of piping, sleeves, inserts, hangers, ductwork and
equipment. Locate piping, sleeves, inserts, hangers, ductwork and
equipment clear of windows, doors, openings, light outlets, and other
services and utilities. Prepare equipment layout drawings to coordinate
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proper location and personnel access of all facilities. Submit the

drawings for review as required by Part 1. Follow manufacturer®s

published recommendations for installation methods not otherwise
specified.

Operating Personnel Access and Observation Provisions: Select and

arrange all equipment and systems to provide clear view and easy

access, without use of portable ladders, for maintenance and operation
of all devices including, but not limited to: all equipment items,
valves, fTilters, strainers, transmitters, sensors, control devices. All
gages and indicators shall be clearly visible by personnel standing on
the floor or on permanent platforms. Do not reduce or change
maintenance and operating space and access provisions that are shown on
the drawings.

Boiler Control Panel Locations: Locate and orient panels so that

operating personnel standing in front of boilers can view the control

switches and displays on the panel face. Panels mounted on the sides
near the front of fire tube boilers are acceptable.

Boiler and Economizer Access Platforms: Arrange piping and equipment to

allow access by a person standing on the platforms to all valves

located above the boilers, to boiler manways located on top of the
boilers, and to all economizer valves and access panels.

Equipment and Piping Support: Coordinate structural systems necessary

for pipe and equipment support with pipe and equipment locations to

permit proper installation.

Location of pipe sleeves, trenches and chases shall be accurately

coordinated with equipment and piping locations.

Cutting Holes:

1. Cut holes through concrete and masonry by rotary core drill.
Pneumatic hammer, impact electric, and hand or manual hammer type
drill will not be allowed, except as permitted by Resident Engineer
where working area space is limited.

2. Locate holes to avoid interference with structural members such as
beams or grade beams. Holes shall be laid out in advance and
drilling done only after approval by Resident Engineer. If the
Contractor considers it necessary to drill through structural
members, this matter shall be referred to Resident Engineer for
approval.
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H.

3. Do not penetrate membrane waterproofing.

Interconnection of Instrumentation or Control Devices: Generally,

electrical and pneumatic interconnections are not shown but must be

provided.

Minor Piping: Generally, small diameter pipe runs from drips and

drains, water cooling, and other service are not shown but must be

provided.

Electrical and Pneumatic Interconnection of Controls and Instruments:

This generally not shown but must be provided. This includes

interconnections of sensors, transmitters, transducers, control

devices, control and instrumentation panels, instruments and computer
workstations. Comply with NFPA-70.

Protection and Cleaning:

1. Equipment and materials shall be carefully handled, properly stored,
and adequately protected to prevent damage before and during
installation, in accordance with the manufacturer®s recommendations
and as approved by the Resident Engineer. Damaged or defective items
in the opinion of the Resident Engineer, shall be replaced.

2. Protect all finished parts of equipment, such as shafts and bearings
where accessible, from rust prior to operation by means of
protective grease coating and wrapping. Close pipe openings with
caps or plugs during installation. Tightly cover and protect
fixtures and equipment against dirt, water chemical, or mechanical
injury. At completion of all work thoroughly clean fixtures, exposed
materials and equipment.

Concrete and Grout: Use concrete and shrink compensating grout 25 MPa

(3000 psi) minimum, specified in Section 03 30 00, CAST-IN-PLACE

CONCRETE.

Install gages, thermometers, valves and other devices with due regard

for ease in reading or operating and maintaining said devices. Locate

and position thermometers and gages to be easily read by operator or
staff standing on Ffloor or walkway provided. Servicing shall not
require dismantling adjacent equipment or pipe work.

Install steam piping expansion joints as per manufacturer’s

recommendations.

Work in Existing Building:
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1. Perform as specified in Article, OPERATIONS AND STORAGE AREAS,

Article, ALTERATIONS, and Article, RESTORATION of the Section 01 00
00, GENERAL REQUIREMENTS for relocation of existing equipment,
alterations and restoration of existing building(s).

2. As specified in Section 01 00 00, GENERAL REQUIREMENTS, Article,
OPERATIONS AND STORAGE AREAS, make alterations to existing service
piping at times that will least interfere with normal operation of
the facility.

3. Plant Operation: Government employees will be continuously operating
and managing all plant facilities, including temporary facilities,
that serve the steam and condensate requirements of the medical
center.

4_ Maintenance of Steam Supply and Condensate Return Service: Schedule
all work to permit continuous steam and condensate service at
pressures and flow rates as required by the medical center. At all
times there shall be one spare boiler available and one spare pump
for each service available, in addition to those required for
serving the load demand. The spare boiler and pumps must be capable
of handling the loads that may be imposed if the operating boiler or
pump fails.

5. Steam and Condensate Service Interruptions: Limited steam and
condensate service interruptions, as required for interconnections
of new and existing systems, will be permitted by the Resident
Engineer during periods when the steam demands are not critical to
the operation of the medical center. These non-critical periods are
limited to between 8 pm and 5 am during the non-heating season.
Provide at least one week advance notice to the Resident Engineer.

6. Phasing of Work: Comply with all requirements shown on drawings or
specified.

7. Plant Working Environment: Maintain the architectural and structural
integrity of the plant building and the working environment at all
times. Maintain the interior of plant at 18 degrees C (65 degrees F)
minimum. Limit the opening of doors, windows or other access
openings to brief periods as necessary for rigging purposes. No
storm water or ground water leakage permitted. Provide daily
clean-up of construction and demolition debris on all floor surfaces
and on all equipment being operated by VA.
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8. Acceptance of Work for Government Operation: As new facilities are

made available for operation and these facilities are of beneficial
use to the Government, inspections will be made and tests will be
performed. Based on the inspections, a list of contract deficiencies
will be issued to the Contractor. NO BOILER or piece of equipment
such as the DA Tank will be accepted for beneficial use until ALL
Safety Devices have been tested and passed in accordance with the
latest edition of the VHA Boiler Plant Safety Device Testing Manual,
and all control systems are proven to be fully operational without
faults or shutdowns for a period not less than 21 days of continues
operation without interaction from any person other than that of
normal operational duties. After correction of deficiencies as
necessary for beneficial use, the Contracting Officer will process
necessary acceptance and the equipment will then be under the
control and operation of Government personnel.

10. Cut required openings through existing masonry and reinforced
concrete using diamond core drills. Use of pneumatic hammer type
drills, impact type electric drills, and hand or manual hammer type
drills, will be permitted only with approval of the Resident
Engineer. Locate openings that will least effect structural slabs,
columns, ribs or beams. Refer to the Resident Engineer for
determination of proper design for openings through structural
sections and opening layouts approval, prior to cutting or drilling
into structure. After Resident Engineer®s approval, carefully cut
opening through construction no larger than absolutely necessary for
the required installation.

P. Switchgear/Electrical Equipment Drip Protection: Every effort shall be
made to eliminate the installation of pipe above electrical and
telephone switchgear. If this is not possible, encase pipe in a second
pipe with a minimum of joints. Installation of piping, ductwork, leak
protection apparatus or other installations foreign to the electrical
installation shall be located in the space equal to the width and depth
of the equipment and extending from to a height of 1.8 m (6 ft.) above
the equipment to ceiling structure, whichever is lower (NFPA 70).

Q. Inaccessible Equipment:

1. Where the Government determines that the Contractor has installed
equipment not conveniently accessible for operation and maintenance,
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equipment shall be removed and reinstalled or remedial action
performed as directed at no additional cost to the Government.

2. The term "conveniently accessible" is defined as capable of being
reached without the use of ladders, or without climbing or crawling
under or over obstacles such as motors, fans, pumps, belt guards,
transformers, high voltage lines, piping, and ductwork. All
electrical test points shall be accessible without working upside
down or need of inspection mirrors, and done at terminal strips

within sight of the equipment.

3.2 TEMPORARY PIPING AND EQUIPMENT

A

B.

Continuity of operation of existing facilities will generally require
temporary installation or relocation of equipment and piping.

The Contractor shall provide all required facilities in accordance with
the requirements of phased construction and maintenance of service. All
piping and equipment shall be properly supported, sloped to drain,
operate without excessive stress, and shall be insulated where injury
can occur to personnel by contact with operating facilities. The
requirements of Paragraph 3.1 apply.

Temporary facilities and piping shall be completely removed and any
openings in structures sealed. Provide necessary blind flanges and caps
to seal open piping remaining in service.

3.3 RIGGING

A

B.

Design is based on application of available equipment. Openings in
building structures are planned to accommodate design scheme.
Alternative methods of equipment delivery may be offered by Contractor
and will be considered by Government under specified restrictions of
phasing and maintenance of service as well as structural integrity of
the building.

Close all openings in the building when not required for rigging
operations to maintain proper environment in the facility for
Government operation and maintenance of service.

Contractor shall provide all facilities required to deliver specified
equipment and place on foundations. Attachments to structures for
rigging purposes and support of equipment on structures shall be
Contractor®s full responsibility. Upon request, the Government will
check structure adequacy and advise Contractor of recommended

restrictions.
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E.

F.

G.

Contractor shall check all clearances, weight limitations and shall
offer a rigging plan designed by a Registered Professional Engineer.
All modifications to structures, including reinforcement thereof, shall
be at Contractor®s cost, time and responsibility.

Rigging plan and methods shall be referred to Resident Engineer for
evaluation prior to actual work.

Restore building to original condition upon completion of rigging work.

3.4 PIPE AND EQUIPMENT SUPPORTS

A

G.

Where hanger spacing does not correspond with joist or rib spacing, use
structural steel channels secured directly to joist and rib structure
that will correspond to the required hanger spacing, and then suspend
the equipment and piping from the channels. Drill or burn holes in
structural steel only with the prior approval of the Resident Engineer.
Use of chain, wire or strap hangers; wood for blocking, stays and
bracing; or, hangers suspended from piping above will not be permitted.
Replace or thoroughly clean rusty products and paint with zinc primer.
Use hanger rods that are straight and vertical. Turnbuckles for
vertical adjustments may be omitted where limited space prevents use.
Provide a minimum of 15 mm (1/2-inch) clearance between pipe or piping
covering and adjacent work.

HVAC Horizontal Pipe Support Spacing: Refer to MSS SP-69. Provide

additional supports at valves, strainers, in-line pumps and other heavy

components. Provide a support within one foot of each elbow.

HVAC Vertical Pipe Supports:

1. Up to 150 mm (6-inch pipe), 9 m (30 feet) long, bolt riser clamps to
the pipe below couplings, or welded to the pipe and rests supports
securely on the building structure.

2. Vertical pipe larger than the foregoing, support on base elbows or
tees, or substantial pipe legs extending to the building structure.

Overhead Supports:

1. The basic structural system of the building is designhed to sustain
the loads imposed by equipment and piping to be supported overhead.

2. Provide steel structural members, in addition to those shown, of
adequate capability to support the imposed loads, located in
accordance with the final approved layout of equipment and piping.

3. Tubing and capillary systems shall be supported in channel troughs.

Floor Supports:
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1. Provide concrete bases, concrete anchor blocks and pedestals, and
structural steel systems for support of equipment and piping. Anchor
and dowel concrete bases and structural systems to resist forces
under operating and seismic conditions (if applicable) without
excessive displacement or structural failure.

2. Do not locate or install bases and supports until equipment mounted
thereon has been approved. Size bases to match equipment mounted
thereon plus 50 mm (2 inch) excess on all edges. Boiler foundations
shall have horizontal dimensions that exceed boiler base frame
dimensions by at least 150 mm (6 inches) on all sides. Refer to
structural drawings. Bases shall be neatly finished and smoothed,
shall have chamfered edges at the top, and shall be suitable for
painting.

3. All equipment shall be shimmed, leveled, firmly anchored, and
grouted with epoxy grout. Anchor bolts shall be placed in sleeves,
anchored to the bases. Fill the annular space between sleeves and
bolts with a granular material to permit alignment and realignment.

4. For seismic anchoring, refer to Section 13 05 41, SEISMIC RESTRAINT
REQUIREMENTS FOR NON-STRUCTURAL COMPONENTS.

3.5 MECHANICAL DEMOLITION

A

Rigging access, other than indicated on the drawings, shall be provided
by the Contractor after approval for structural integrity by the
Resident Engineer. Such access shall be provided without additional
cost or time to the Government. Where work is in an operating plant,
provide approved protection from dust and debris at all times for the
safety of plant personnel and maintenance of plant operation and
environment of the plant.

In an operating facility, maintain the operation, cleanliness and
safety. Government personnel will be carrying on their normal duties of
operating, cleaning and maintaining equipment and plant operation.
Confine the work to the immediate area concerned; maintain cleanliness
and wet down demolished materials to eliminate dust. Do not permit
debris to accumulate in the area to the detriment of plant operation.
Perform all flame cutting to maintain the fire safety integrity of this
plant. Adequate fire extinguishing facilities shall be available at all
times. Perform all work in accordance with recognized fire protection
standards. Inspection will be made by personnel of the VA Medical
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D.

Center, and Contractor shall follow all directives of the RE or COTR
with regard to rigging, safety, fire safety, and maintenance of
operations.

Completely remove all piping, wiring, conduit, and other devices
associated with the equipment not to be re-used in the new work. This
includes all pipe, valves, fittings, insulation, and all hangers
including the top connection and any fastenings to building structural
systems. Seal all openings, after removal of equipment, pipes, ducts,
and other penetrations in roof, walls, floors, in an approved manner
and in accordance with plans and specifications where specifically
covered. Structural integrity of the building system shall be
maintained. Reference shall also be made to the drawings and
specifications of the other disciplines in the project for additional
facilities to be demolished or handled.

All valves including gate, globe, ball, butterfly and check, all
pressure gages and thermometers with wells shall remain Government
property and shall be removed and delivered to Resident Engineer and
stored as directed. The Contractor shall remove all other material and
equipment, devices and demolition debris under these plans and
specifications. Such material shall be removed from Government property
expeditiously and shall not be allowed to accumulate.

3.6 CLEANING AND PAINTING

A.

Prior to final inspection and acceptance of the plant and facilities
for beneficial use by the Government, the plant facilities, equipment
and systems shall be thoroughly cleaned and painted. Refer to Section
09 91 00, PAINTING.

In addition, the following special conditions apply:

1. Cleaning shall be thorough. Use solvents, cleaning materials and
methods recommended by the manufacturers for the specific tasks.
Remove all rust prior to painting and from surfaces to remain
unpainted. Repair scratches, scuffs, and abrasions prior to applying
prime and finish coats.

2. Material And Equipment Not To Be Painted Includes:

a. Motors, controllers, control switches, and safety switches.
b. Control and interlock devices.
c. Regulators.

d. Pressure reducing valves.
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e. Control valves and thermostatic elements.

f. Lubrication devices and grease fittings.

g- Copper, brass, aluminum, stainless steel and bronze surfaces.
h. Valve stems and rotating shafts.

i. Pressure gauges and thermometers.

J- Glass.

k. Name plates.

3. Control and instrument panels shall be cleaned, damaged surfaces
repaired, and shall be touched-up with matching paint obtained from
panel manufacturer.

4. Pumps, motors, steel and cast iron bases, and coupling guards shall
be cleaned, and shall be touched-up with the same color as utilized
by the pump manufacturer

5. Boilers, Burners, Fuel Trains and Accessories: Retain manufacturer-®s
factory finish. Touch up or recoat as necessary to provide smooth,
even-colored and even-textured finish.

6. Temporary Facilities: Apply paint to surfaces that do not have
existing finish coats.

7. Paint shall withstand the following temperatures without peeling or
discoloration:

a. Boiler stack and breeching -- 65 degrees C (150 degrees F) on
insulation jacket surface and 315 degrees C (600 degrees F) on
metal surface of stacks and breeching.

b. Condensate and feedwater -- 38 degrees C (100 degrees F) on
insulation jacket surface and 120 degrees C (250 degrees F) on
metal pipe surface.

c. Steam -- 52 degrees C (125 degrees F) on insulation jacket
surface and 190 degrees C (375 degrees F) on metal pipe surface.

8. Final result shall be smooth, even-colored, even-textured factory
finish on all items. Completely repaint the entire piece of
equipment If necessary to achieve this.

3.7 IDENTIFICATION SIGNS
A. Provide laminated plastic signs, with engraved lettering not less than

5 mm (3/16-inch) high, designating functions, for all equipment,

switches, motor controllers, relays, meters, control devices, including

automatic control valves. Nomenclature and identification symbols shall
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correspond to that used in maintenance manual, and in diagrams

specified elsewhere. Attach by chain, adhesive, or screws.

B. Factory Built Equipment: Metal plate, securely attached, with name and
address of manufacturer, serial number, model number, size,
performance.

C. Boiler Plant Instrumentation Panel: Refer to Section 23 09 11.

D. Boiler Control Panels: Refer to Section 23 09 11, INSTRUMENTATION AND
CONTROL FOR BOILER PLANT

E. Pipe ldentification: Refer to Section 09 91 00, PAINTING.

3.8 MOTOR AND DRIVE ALIGNMENT

A. Belt Drive: Set driving and driven shafts parallel and align so that
the corresponding grooves are in the same plane.

B. Direct-connect Drive: Securely mount motor in accurate alignment so
that shafts are free from both angular and parallel misalignment when
both motor and driven machine are operating at normal temperatures.

3.9 LUBRICATION

A_ Lubricate all devices requiring lubrication prior to initial operation.
Field-check all devices for proper lubrication.

B. Equip all devices with required lubrication fittings or devices.
Provide a minimum of one liter (one quart) of oil and 0.5 kg (one
pound) of grease of manufacturer®s recommended grade and type for each
different application; also provide 12 grease sticks for lubricated
plug valves. Deliver all materials to Resident Engineer in unopened
containers that are properly identified as to application.

C. Provide a separate grease gun with attachments for applicable fittings
for each type of grease applied.

D. All lubrication points shall be accessible without disassembling
equipment, except to remove access plates.

3.10 COMMISSIONING

A. Provide commissioning documentation in accordance with the requirements
of Section 23 08 00 — COMMISSIONING OF HVAC SYSTEMS for all inspection,
start up, and contractor testing required above and required by the
System Readiness Checklist provided by the Commissioning Agent.

B. Components provided under this section of the specifications will be
tested as part of a larger system. Refer to Section 23 08 00 —
COMMISSIONING OF HVAC SYSTEMS and related sections for contractor

responsibilities for system commissioning.
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3.11 STARTUP AND TEMPORARY OPERATION

Startup equipment as described in equipment specifications. Verify that
vibration is within specified tolerance prior to extended operation.
Temporary use of equipment is specified in Section 01 00 00, GENERAL
REQUIREMENTS, Article, TEMPORARY USE OF MECHANICAL AND ELECTRICAL
EQUIPMENT.

3.12 OPERATING AND PERFORMANCE TESTS

A

D.

Prior to the final inspection, perform required tests as specified in
Section 01 00 00, GENERAL REQUIREMENTS, Article, TESTS, and Section 23
08 11, DEMONSTRATIONS AND TESTS FOR BOILER PLANT, and submit the test
reports and records to the Resident Engineer.

Should evidence of malfunction in any tested system, or piece of
equipment or component part thereof, occur during or as a result of
tests, make proper corrections, repairs or replacements, and repeat
tests at no additional cost to the Government.

When completion of certain work or system occurs at a time when final
control settings and adjustments cannot be properly made to make
performance tests, then make performance tests for heating systems and
for cooling systems respectively during first actual seasonal use of
respective systems following completion of work.

No adjustments maybe made during the acceptance inspection. All
adjustments should have been made by this point.

3.13 DEMONSTRATIONS AND TESTS, TEMPORARY BOILER PLANT EQUIPMENT

A
B.

C.

E.

Test prior to placing in service.

Demonstrate to Resident Engineer the proper operation of all equipment,

instruments, operating and safety controls, and devices.

Demonstrate to Resident Engineer the proper operation of burners.

1. Emissions within limits specified for new boilers on this project.

2. Stable flame at all operating points with no pulsations.

3. Smooth flame light off, with no delays, puffs or flashbacks.

4. Turndown capability as specified.

Develop full steam output capacity required.

New Boilers Installed in Temporary Location:

1. Perform all tests required by boiler specification.

2. Perform complete retest after boiler is placed in its permanent
location.
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3.14 INSTRUCTIONS TO VA PERSONNEL
Provide in accordance with Article, INSTRUCTIONS, of Section 01 00 00,

GENERAL REQUIREMENTS, and Section 23 08 11, DEMONSTRATIONS AND TESTS
FOR BOILER PLANT.

- --END- - -
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SECTION 23 08 00

COMMISSIONING OF HVAC SYSTEMS

PART 1 - GENERAL
1.1 DESCRIPTION

A. The requirements of this Section apply to all sections of Division 23.

B. This project will have selected building systems commissioned. The
complete list of equipment and systems to be commissioned is specified
in Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS. The
commissioning process, which the Contractor is responsible to execute,
is defined in Section 01 91 00 GENERAL COMMISSIONING REQUIRMENTS.

1.2 RELATED WORK

A. Section 01 00 00 GENERAL REQUIREMENTS.

B. Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS.

C. Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.

1.3 SUMMARY

A. This Section includes requirements for commissioning the Facility
exterior closure, related subsystems and related equipment. This
Section supplements the general requirements specified in Section 01 91
00 General Commissioning Requirements.

B. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for more
details regarding processes and procedures as well as roles and
responsibilities for all Commissioning Team members.

1.4 DEFINITIONS

A_. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for
definitions.

1.5 COMMISSIONED SYSTEMS

A. Commissioning of a system or systems specified in Division 23 is part
of the construction process. Documentation and testing of these
systems, as well as training of the VA’s Operation and Maintenance
personnel in accordance with the requirements of Section 01 91 00 and
of Division 23, is required in cooperation with the VA and the
Commissioning Agent.

B. The Facility exterior closure systems commissioning will include the
systems listed in Section 01 19 00 General Commissioning Requirements:
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1.6 SUBMITTALS

A.

The commissioning process requires review of selected Submittals that
pertain to the systems to be commissioned. The Commissioning Agent
will provide a list of submittals that will be reviewed by the
Commissioning Agent. This list will be reviewed and approved by the VA
prior to forwarding to the Contractor. Refer to Section 01 33 23 SHOP
DRAWINGS, PRODUCT DATA, and SAMPLES for further details.

The commissioning process requires Submittal review simultaneously with
engineering review. Specific submittal requirements related to the
commissioning process are specified in Section 01 91 00 GENERAL
COMMISSIONING REQUIREMENTS.

PART 2 - PRODUCTS (NOT USED)
PART 3 - EXECUTION
3.1 CONSTRUCTION INSPECTIONS

A

Commissioning of HVAC systems will require inspection of individual
elements of the HVAC systems construction throughout the construction
period. The Contractor shall coordinate with the Commissioning Agent
in accordance with Section 01 19 00 and the Commissioning plan to
schedule HVAC systems inspections as required supporting the
Commissioning Process.

3.2 PRE-FUNCTIONAL CHECKLISTS

A

The Contractor shall complete Pre-Functional Checklists to verify
systems, subsystems, and equipment installation is complete and systems
are ready for Systems Functional Performance Testing. The
Commissioning Agent will prepare Pre-Functional Checklists to be used
to document equipment installation. The Contractor shall complete the
checklists. Completed checklists shall be submitted to the VA and to
the Commissioning Agent for review. The Commissioning Agent may spot
check a sample of completed checklists. |If the Commissioning Agent
determines that the information provided on the checklist is not
accurate, the Commissioning Agent will return the marked-up checklist
to the Contractor for correction and resubmission. If the
Commissioning Agent determines that a significant number of completed
checklists for similar equipment are not accurate, the Commissioning
Agent will select a broader sample of checklists for review. If the
Commissioning Agent determines that a significant number of the broader
sample of checklists is also inaccurate, all the checklists for the
type of equipment will be returned to the Contractor for correction and
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resubmission. Refer to SECTION 01 91 00 GENERAL COMMISSIONING
REQUIREMENTS for submittal requirements for Pre-Functional Checklists,
Equipment Startup Reports, and other commissioning documents.

3.3 CONTRACTORS TESTS

A. Contractor tests as required by other sections of Division 23 shall be
scheduled and documented in accordance with Section 01 00 00 GENERAL
REQUIREMENTS. All testing shall be incorporated into the project
schedule. Contractor shall provide no less than 7 calendar days’
notice of testing. The Commissioning Agent will witness selected
Contractor tests at the sole discretion of the Commissioning Agent.
Contractor tests shall be completed prior to scheduling Systems
Functional Performance Testing.

3.4 SYSTEMS FUNCTIONAL PERFORMANCE TESTING:

A. The Commissioning Process includes Systems Functional Performance
Testing that is intended to test systems functional performance under
steady state conditions, to test system reaction to changes in
operating conditions, and system performance under emergency
conditions. The Commissioning Agent will prepare detailed Systems
Functional Performance Test procedures for review and approval by the
Resident Engineer. The Contractor shall review and comment on the
tests prior to approval. The Contractor shall provide the required
labor, materials, and test equipment identified in the test procedure
to perform the tests. The Commissioning Agent will witness and
document the testing. The Contractor shall sign the test reports to
verify tests were performed. See Section 01 91 00 GENERAL
COMMISSIONING REQUIREMENTS, for additional details.

3.5 TRAINING OF VA PERSONNEL

A. Training of the VA operation and maintenance personnel is required in
cooperation with the Resident Engineer and Commissioning Agent.
Provide competent, factory authorized personnel to provide instruction
to operation and maintenance personnel concerning the location,
operation, and troubleshooting of the installed systems. Contractor
shall submit training agendas and trainer resumes in accordance with
the requirements of Section 01 19 00. The instruction shall be
scheduled in coordination with the VA Resident Engineer after
submission and approval of formal training plans. Refer to Section 01
91 00 GENERAL COMMISSIONING REQUIREMENTS and Division 23 Sections for
additional Contractor training requirements.
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SECTION 23 08 11
DEMONSTRATIONS AND TESTS FOR BOILER PLANT

PART 1 - GENERAL
1.1 REQUIREMENTS INCLUDED

A

B.
C.

D.

Procedures for on-site demonstration and testing of equipment and
systems, including temporary facilities.

Instruction of Government operating personnel.

All demonstrations, instructions and testing must be completed prior to
Government acceptance for beneficial use. All safety devices most pass
100 percent before the boiler plant can be accepted for beneficial use.
Plumbing and emergency power systems are not included.

1.2 DEFINITIONS

A.

Start-Up: Initial inspection, cleaning, lubrication, adjustment, and
operation of equipment and systems by the contractor with the
assistance of the representatives of the equipment manufacturers.
Pre-Tests: The final stage of the start-up procedure. This occurs after
all adjustments have been made except for minor fine-tuning that can be
done during the pre-test. Serves as verification that the systems are
ready for the final test. Witnessing of pre-test by Resident Engineer
(RE) is not required.

Final Tests: Tests, witnessed by the RE/COR or their representative,
which demonstrate that all equipment and systems are in compliance with
requirements. At VA expense, VA may utilize the services of an
independent testing organization or consultant to witness the tests.

1.3 RELATED REQUIREMENTS

A.
B.

C.
D.

Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, and SAMPLES.
Section 23 05 10, COMMON WORK RESULTS FOR BOILER PLANT and STEAM
GENERATION.

Section 23 21 11, BOILER PLANT PIPING SYSTEMS.

Section 23 08 00 COMMISSIONING OF HVAC SYSTEMS.

1.4 QUALITY ASSURANCE

A

Experienced, trained technical service personnel who are
representatives of the equipment manufacturers and system designers
shall demonstrate, provide instructions, pre-test and final test, as
specified, the following equipment:

1. Deaerator and Surge Condensate Tanks

2. Control systems.
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C.

D.

E.

3. Instrumentation.

The person responsible for programming the computer workstation shall
demonstrate and provide instructions on hardware, software and
programming.

The RE, upon request, will provide a list of personnel to receive
instructions and will coordinate their attendance at agreed-upon times.
All safety devices shall comply with the VHA Boiler Plant Safety
Manual .

1.5 SUBMITTALS

A.

B.

Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT
DATA, AND SAMPLES.

Names and qualifications of personnel performing demonstrations,
instructions and tests.

Certification that pre-testing is complete. Copies of boiler-burner and
feedwater deaerator pre-test data as specified.

Preliminary schedule of all demonstrations, instructions and final
tests two weeks prior to proposed dates.

Provide reports within three weeks after satisfactory completion of
demonstrations, iInstructions, and tests. List date, type of work,
persons participating, amount of time, test results, calculations of
test results, test data.

Completed System Readiness Checklists provided by the Commissioning
Agent and completed by the contractor, signed by a qualified technician
and dated on the date of completion, In accordance with the
requirements of Section 23 08 00 COMMISSIONING OF HVAC SYSTEMS.

PART 2 - PRODUCTS (NOT USED)
PART 3 - EXECUTION
3.1 PREPARATION FOR FINAL TESTS, DEMONSTRATIONS, AND INSTRUCTIONS

A

B.

Verify that equipment and systems are fully operational. Complete all
start-up and pre-test activities for all equipment and systems.
Complete all construction and finish work.

Arrange for all test personnel for all equipment to be continuously
present during one period of time so that all equipment and systems can
be tested in their interrelated functions. For instance, feedwater
deaerator will be tested during the boiler testing, and instrumentation
performance will be evaluated in conjunction with boiler testing.
Deliver maintenance and operating manuals four weeks prior to

instruction period.
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D. Furnish all special tools.
3.2 FINAL TESTS

A. Demonstrate proper operation of each equipment and system.

B. Provide tests on equipment as specified in the individual specification
sections.

3.3 STARTUP AND TESTING

A. The Commissioning Agent will observe startup and contractor testing of
selected equipment. Coordinate the startup and contactor testing
schedules with the Resident Engineer and Commissioning Agent. Provide
a minimum of 7 days prior notice.

3.4 COMMISSIONING

A. Provide commissioning documentation in accordance with the requirements
of Section 23 08 00 — COMMISSIONING OF HVAC SYSTEMS for all inspection,
start up, and contractor testing required above and required by the
System Readiness Checklist provided by the Commissioning Agent.

B. Components provided under this section of the specification will be
tested as part of a larger system. Refer to Section 23 08 00 —
COMMISSIONING OF HVAC SYSTEMS and related sections for contractor
responsibilities for system commissioning.

3.5 DEMONSTRATIONS AND TRAINING

A. Demonstrate operation and maintenance of equipment and systems to
Government personnel no more than four weeks prior to schedule
Government operation of the plant.

B. Use operation and maintenance manuals as basis of instruction. Review
contents of manuals with personnel in detail to explain all aspects of
operation and maintenance.

C. Demonstrate start-up, operation, control, adjustment, trouble-shooting,
servicing, maintenance, and shut-down of each item of equipment. Allow
Government personnel to practice operating the equipment under
supervision of instructors.

D. Prepare and insert additional data in operations and maintenance
manuals when need for additional data becomes apparent during
instructions.

E. Provide services of manufacturer’s technical representative for four
hours to instruct VA personnel in operation and maintenance of units.

F. Submit training plans and instructor qualifications in accordance with
the requirements of Section 23 08 00 — COMMISSIONING OF HVAC SYSTEMS.
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3.6 TIME ALLOCATED FOR DEMONSTRATIONS AND INSTRUCTIONS

A. At least 4 total instructor hours to include boilers, economizers,

burners, burner controls, combustion controls, instrumentation.

- - -END-=- - -
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SECTION 23 21 11
BOILER PLANT PIPING SYSTEMS
PART 1 — GENERAL:
1.1 DESCRIPTION:
All boiler plant piping systems, except plumbing and sanitary, include
piping supports. Piping located outside of the boiler plant building is
not included except for gas regulator and meter stations.
1.2 RELATED WORK:

A. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, and SAMPLES.

B. Section 23 05 10, COMMON WORK RESULTS FOR Boiler Plant and STEAM
GENERATION

C. Section 23 05 51, NOISE and VIBRATION CONTROL FOR BOILER PLANT.

D. Section 23 07 11, HVAC and BOILER PLANT INSULATION.

E. Section 23 08 00, COMMISSIONING OF HVAC SYSTEMS.

F. Section 23 09 11, INSTRUMENTATION and CONTROL FOR BOILER PLANT.

H. Section 23 50 11, BOILER PLANT MECHANICAL EQUIPMENT.

1.3 QUALITY ASSURANCE:

A. Entire installation shall comply with ASME Power Piping Code, ASME
B31.1 and appendices.

B. Boiler External Piping, as defined in the ASME Boiler and Pressure
Vessel Code, Section I, is required to be constructed and inspected in
conformance with the ASME Code.

C. Mechanics shall be skilled in their work or trade. Welders on pressure
vessels or piping shall show evidence of qualification in accordance
with the ASME Power Piping Code and the ASME Boiler and Pressure Vessel
Code. Certify that each welder has passed American Welding Society
(AWS) qualification tests for the welding processes involved, and that
certification is current. Each welder shall utilize a stamp to identify
all work performed by the welder. The Government reserves the right to
reject any personnel found unqualified in the performance of work for
which they are employed.

1.4 SUBMITTALS:

A. Submit In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT
DATA, and SAMPLES.

B. Piping:

1. ASTM material specification number.
2. Grade, class or type, schedule number.
3. Manufacturer.
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C. Pipe Fittings, Unions, Flanges:
1. ASTM material specification number.
2. ASME standards number.
3. Catalog cuts.
4. Pressure and temperature ratings.
D. valves - Gate, Globe, Check, Plug, Butterfly, Ball:
1. Catalog cuts showing design and construction.
2. Pressure and temperature ratings.
3. Materials of construction.
4_ Accessories.
E. Sight flow indicators:
1. Catalog cuts showing design and construction.
2. Pressure and temperature ratings.
3. Materials of construction.
F. Quick-Couple Hose Connectors and Steam Hose:
1. Catalog cuts showing design and construction.
2. Pressure and temperature ratings.
3. Materials of construction.
4. Type of seal between couplings.
5. Flexibility of steam hose.
G. Pressure Reducing and Regulating Valves, Back Pressure Relief Valves,
Safety Valves, and Relief Valves:
1. Catalog cuts showing design and construction.
2. Service linmitations (type of fluid, maximum pressure and
temperatures).
3. Materials of construction.
4. Flow capacity at required set pressure.
5. Predicted sound levels, at operating condition, for steam pressure
reducing valves.
H. Strainers:
1. Catalog cuts showing design and construction.
2. Pressure and temperature ratings.
3. Materials of construction.
4_ Strainer basket or liner mesh.
5. Pressure loss and flow rate data.
1. Emergency Gas Safety Shutoff Valves, Automatic Earthquake Gas Valves:
1. Catalog cuts showing design and construction.

2. Maximum pressure rating.
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3.
4.

NC
Material of construction.

Pressure loss and flow rate data.

Steam Traps:

1.
2.
3.
4.
5.
F1
1.
2.
3.
4.
5.

Pi
1.

2.
3.

10.

Catalog cuts showing design and construction.

Service limitations (maximum pressures and temperatures).
Materials of construction.

Flow rates at differential pressures shown on drawings.

Orifice size for each trap.
exible Connectors:

Catalog cuts showing design and construction.

Pressure and temperature ratings.

Materials of construction.

Maximum allowable lateral and axial movements.

Description of type of movement permitted, intermittent offset or
continuous vibration.
pe Support Systems:

Credentials of technical personnel who will design the support
systems.

Validation of computer program for pipe support selection.

Input and output data for pipe support selection program for all
piping systems with pipe sizes 60 mm (2-1/2 inches) and above.
Boiler and feedwater deaerator steam nozzle (pipe connection)
allowable and actual forces and moments imposed by connecting
piping.

Hanger load calculation methods and results for piping systems with
pipe sizes 50 mm (2 inches) and below.

Piping layouts showing location and type of each hanger and support.
Catalog cuts showing design and construction of each hanger and

support and conformance of hangers and supports to MSS standards.

. Drawings showing arrangement and sizes of all components comprising

each spring-type hanger and support assembly.

Load rating and movement tables for all spring hangers, and seismic
shock absorbing devices.

Stress analyses on the boiler plant piping systems under all
possible load conditions as part of the design. Once all piping is
completed another stress analysis is required on the as built

systems.
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1.5 PRODUCT DELIVERY, STORAGE AND HANDLING:

All piping shall be stored and kept free of foreign material and shall
be internally and externally cleaned of all oil, dirt, rust and foreign
material. Deliver and store valves and pipe hangers in sealed shipping
containers with labeling in place. Storage must be in dry, protected
location.

1.6 INFORMATION ON PRESSURE-TEMPERATURE DESIGN OF PIPING SYSTEMS:

A

Steam service pressures are selected to provide optimum pressure to the
facilities served by the boiler plant. Main steam header pressure shall
be controlled at normal range. Maximum pressure capability of steam
systems between boilers and through first pressure reducing valve
protected by a safety valve shall be governed by the
pressure/temperature relationship of the highest safety valve setting
shown for the boilers.

Steam distribution systems protected by safety valves following
pressure reducing stations or protected by safety valves on the boilers
shall be governed by the pressure/temperature relationship developed by
the maximum setting of the safety valve on that system.

Boiler feedwater systems between boiler feed pumps, economizers (if
provided), and boilers are designed for a normal maximum temperature of
138 °C (280 °F), and emergency temperature of 213 °C (415 °F) (f
economizers are provided and economizer safety relief valve setting is
1896 kPa (275 psi)). Design pressure is the greater of: boiler feed
pump shut off head; or 1896 kPa (275 psi) set pressure, plus
accumulation, of economizer (if provided) relief valve.

Condensate collection and transfer systems to suction of boiler feed
pumps are designed for maximum temperatures to 100 °C (212 °F), and
pressures 276 kPa (40 psi). Vacuum return systems shall operate between
0 and 27 kPa (0 and 8 inch Hg) vacuum and equivalent steam saturation
temperatures.

Natural gas fuel systems are designed and materials and equipment are
applied to prevent failure under gas pressure entering Government
property. LP gas systems for igniters (pilots) are designed for maximum
LP tank pressure of 1725 kPa (250 psig).

Fuel oil system pressures are determined by the requirements of the
burners and fuel trains. No. 2 oil systems are designed for maximum

temperatures of 55 °C (130 °F), and pressures of 1025 kPa (150 psi). No.
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5 or 6 oil systems are designed for 120 °C (250 °F), and 1025 kPa (150
psi).

G. Water service pressures are 70 psi maximum. Systems are designed to
operate under conditions of maximum available pressure.

H. Drips, drains, blowdown, water sampling, and chemical treatment are
designed, and materials and equipment are applied in accordance with
the maximum pressure and temperature of the system with which they are
associated.

I. Low pressure steam, condensate, vacuum and vents are designed for
service pressures and temperatures equivalent to 103 kPa (15 psi)
saturated steam.

J. Compressed air systems are designed to accommodate a maximum pressure
of 850 kPa (125 psi).

K. Instrumentation and control piping shall be provided for the service
and pressure characteristics of the systems to which they are
connected.

1.7 APPLICABLE PUBLICATIONS:

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

B. ASTM International (ASTM):

AAT/A4TM-99(2009) . ... ... Standard Specification for Ferritic Malleable
Iron Castings

A48/A48M-03(2008) . ... ... Standard Specification for Gray lron Castings

AS53/A53M-10. ... ... ... Standard Specification for Pipe, Steel, Black
and Hot-Dipped, Zinc-Coated, Welded and
Seamless

A105/A105M-10. ... ... .... Standard Specification for Carbon Steel
Forgings for Piping Applications

A106/A106M-10........... Standard Specification for Seamless Carbon
Steel Pipe For High Temperature Service

A126-04(2009) . .. .. ... ... Standard Specification for Gray lron Castings
for Valves, Flanges and Pipe Fittings

A193/A193M-10. ... ... .... Standard Specification for Alloy-Steel and

Stainless Steel Bolting Materials for High
Temperature Service
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A194/A194M-10. .. .. ... ... Standard Specification for Carbon and Alloy
Steel Nuts for Bolts for High-Pressure or High-
Temperature Service, or Both
A197/A197M-00(2006). . - - . Standard Specification for Cupola Malleable
Iron
A216/A216M-08........... Standard Specification for Steel Castings,

Carbon, Suitable for Fusion Welding, For High
Temperature Service

A234/A234M-10. . ... ... ... Standard Specification for Piping Fittings of
Wrought Carbon Steel and Alloy Steel for
Moderate and High Temperature Service

A269-10. ... ... ... ... Standard Specification for Seamless and Welded
Austenitic Stainless Steel Tubing for General
Service

A395/A395M-99(2009) .. ... Standard Specification for Ferritic Ductile
Iron Pressure-Retaining Castings for use at
Elevated Temperatures

A536-84(2009) . . ... ... ... Standard Specification for Ductile Iron
Castings
B61-08. ... ... Standard Specification for Steam or Valve

Bronze Castings
B62-09. ... ... ... Standard Specification for Composition Bronze
or Ounce metal Castings
B88/B88M-09. ... ......... Standard Specification for Seamless Copper
Water Tube
C. American Society of Mechanical Engineers (ASME):
Boiler and Pressure Vessel Code: 20072010 Edition with current Addenda

Section ... _ ... _..._.... Power Boilers

Section IX_.._ ... __..._.... Welding and Brazing Qualifications

B16.3-2006.........o.... Malleable lron Threaded Fittings

B16.4-2006.............. Gray Iron Threaded Fittings

B16.5-2009.............. Pipe Flanges and Flanged Fittings: NPS %
Through 24

B16.9-2007 ... ... ._._._... Factory Made Wrought Buttwelding Fittings

B16.11-2009............. Forged Fittings, Socket-Welding and Threaded

B16.22-2001............. Wrought Copper and Copper Alloy Solder Joint
Pressure Fittings

B31.1-2010.............. Power Piping
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D.

F.

G.

Manufacturers Standardization Society of the Valve and Fittings

Industry (MSS):

SP-45-03(2008) . - .. ... ... Bypass and Drain Connections

SP-58-2009. . ... ... .... Pipe Hangers and Supports-Materials, Design,
Manufacture, Selection, Application, and
Installation

SP-69-2003. ... ... Pipe Hangers and Supports-Selection and
Application

SP-80-2008. .. ... .. ..... Bronze, Gate, Globe, Angle and Check Valves

SP-89-2003. .. ... Pipe Hangers and Supports-Fabrication and
Installation Practices

SP-90-2000. ... .. ... .. Guidelines on Terminology for Pipe Hangers and
Supports

SP-97-2006. .. ... ... .... Integrally Reinforced Forged Branch Outlet

Fittings — Socket Welding, Threaded and
Buttwelding Ends

SP-127-2001............. Bracing for Piping Systems Seismic — Wind —
Dynamic Design, Selection, Application

. National Fire Protection Association (NFPA):

30-2008. ... ... Flammable and Combustible Liquids Code
31-2011. .. ... Standard for the Installation of Oil Burning
Equipment

American Welding Society (AWS):

B2.1-2009. ... .. ... ..... Specification for Welding Procedure and
Performance Qualification

Pipe Fabrication Institute (PFIl):

PFl ES-24-08............ Pipe Bending Methods, Tolerances, Process and
Material Requirements

PART 2 — PRODUCTS:
2.1 STEAM PIPING:

A.

B.

Pipe: Carbon steel, ASTM A53 Grade B or ASTM A1l06 Grade B, seamless or
electric resistance welded (ERW). Schedule 40 for piping up to 862 kPa
(125 psig) with welded ends, Schedule 80 for piping with threaded ends
and piping over 862 kPa (125 psig) with welded ends. Standard weight
permitted for pipe sizes 300 mm (12 inches) and above.

Joints:
1. Pipe sizes 65 mm (2-1/2 inches) and above: Butt-welded
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C.

2. Pipe sizes 50 mm (2 inches) and below: Threaded, butt-welded, or
socket-welded.

Fittings:

1. Welded joints: Steel, ASTM A234, Grade B, ASME B16.9, same schedule
as adjoining pipe, all elbows long radius.

2. Threaded joints: Forged steel, ASME B16.11, 13,790 kPa (2000 psi
class; or malleable iron, ASTM A47 or A197, ASME B16.3, 2050 kPa
(300 psi) class.

3. Socket-welded joints: Forged steel, ASME B16.11, 13,790 kPa (2000
psi) class.

Unions on Threaded Piping: Forged steel, 13,800 kPa (2000 psi) class or

20,680 kPa (3000 psi) class; or malleable iron, 2050 kPa (300 psi) on

piping 50 mm (2 inches) and under.

Flanges and Bolts: Forged steel weld neck, ASME B16.5, ASTM A105, 1025

kPa (150 psi) pressure class, except 2050 kPa (300 psi) class required

adjacent to 1725 kPa (250 psi) and 2050 kPa (300 psi) class valves.

Bolts shall be high strength steel ASTM A193, Class 2, Grade B8. Nuts

shall be ASTM A194.

2.2 STEAM CONDENSATE PIPING:

A

B.

Includes all gravity, drip return, pumped and vacuum systems. Does not

include piping system between boiler feed pumps and boilers.

Pipe: Carbon steel, ASTM A53 Grade B or ASTM A1l06 Grade B, seamless or

ERW, Schedule 80.

Joints:

1. Pipe sizes 65 mm (2-1/2 inches) and above: Butt-welded.

2. Pipe sizes 50 mm (2 inches) and below: Threaded, butt-welded or
socket-welded.

Fittings:

1. Welded joints: Steel, ASTM A234, Grade B, ASME B16.9, same schedule
as adjoining pipe.

2. Threaded joints: Forged steel, ASME B16.11, 13,790 kPa (2000 psi
class; or malleable iron, ASTM A47 or Al197, ASME B16.3, 2050 kPa
(300 psi) class.

3. Socket-welded joints: Forged steel, ASME B16.11, 13,800 kPa (2000
psi) class.

Unions on Threaded Piping: Forged steel, 13,800 kPa (2000 psi) class or

20,680 kPa (3000 psi) class; or malleable iron, 2050 kPa (30 psi). On

piping 50 mm (2 inches) and under.
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F.

Flanges: Forged steel weld neck, ASTM A105, ASME B16.5, 1025 kPa (150
psi).

2.3 FUEL PIPING:

A

Natural gas, LP gas (propane), fuel oil (No. 2, or Nos. 5 or 6 heated)
for main burner and igniter (pilot) fuels, gas vent piping. Comply
with ASME B3I.1.

Piping: Carbon steel, ASTM A53 Grade B or ASTM A106 Grade B, seamless
or ERW, Schedule 40. Fuel oil piping shall be seamless downstream of
burner automatic shutoff valves.

Joints:

1. Pipe sizes 65 mm (2-1/2 inches) and above: Butt-welded.

2. Pipe sizes 50 mm (2 inches) and below: Socket-welded or butt-welded.

. Fittings:

1. Butt-welded joints: Steel, ASTM A234, Grade B, ASME B16.9, same
schedule as adjoining pipe.
2. Socket-welded joints: Forged steel, ASME B16.11, 13,790 kPa (2000

psi class.

. Unions on piping 50 mm (2 inches) and under: Forged steel, 13,800 kPa

(2000 psi) class or 20,680 kPa (3000 psi) class.

. Flanges: Forged steel weld neck, ASME B16.5, ASTM A105, 1025 kPa (150

psi).

G. Companion flanges: Flanges and bolting shall conform to ASME B16.5.

H. Burner Piping: Furnished as part of the factory-assembled burners may

be manufacturer®s standard materials and assembly. Comply with ASME
B31.1, for the actual operating conditions.

Igniter (Pilot) Piping: Furnished as part of the factory assembled
burners may have 2050 kPa (300 psi) ASTM A47, ASME B16.3 malleable iron
threaded fittings in lieu of welded steel. If threaded fittings are
provided, piping shall be Schedule 80.

2.4 BOILER FEEDWATER PIPING:

A
B.

C.

Piping from boiler feedwater pump discharge to inlet of boilers.

Pipe: Carbon steel, ASTM A53 Grade B or ASTM A106 Grade B, seamless or
ERW. Piping with threaded joints shall be Schedule 80; welded joints
Schedule 40.

Joints:

1. Pipe sizes 65 mm (2-1/2 inches) and above: Butt-welded.

2. Pipe sizes 50 mm (two inches) and below: Threaded, butt-welded, or

socket-welded.
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D.

Fittings:

1. Butt-welded Joints: Steel, ASTM A234, Grade B, ASME B16.9, same
schedule as adjoining pipe.

2. Threaded Joints: Forged steel, ASME B16.11, 13,790 kPa (2000 psi
class; or malleable iron, ASTM A47, ASME B16.3, 2050 kPa (300 psi)
class.

3. Socket-welded joints: Forged steel, ASME B16.11, 13,800 kPa (2000
psi) class.

Unions: Forged steel, 13,800 kPa (2000 psi) class or 20,680 kPa (3000

psi) class; or malleable or ductile iron, 2050 kPa (300 psi) class.

Flanges and Bolts: Forged steel weld neck, ASME B16.5, ASTM A105, 2050

kPa (300 psi) pressure class. Bolts shall be High strength ASTM A193,

Class 2, Grade B8. Nuts shall be ASTM A194.

2.5 BOILER BLOWOFF PIPING:

A

B.

C.
D.

F.

From boiler bottom blowoff connection to blowoff tank. Connections
between boiler accessories drain valves and blowoff lines.

Pipe: Carbon steel, ASTM A106, Grade B, seamless, Schedule 80.
Joints: Butt-welded.

Fittings: Steel, ASTM A234, Grade B, ASME B16.9, same schedule as
adjoining pipe, all elbows long radius, no tees or crosses permitted.
Flanges: Forged steel weld neck, ASME B16.5, ASTM A105, 2050 kPa (300
psi).

At no point shall the bottom blow down lines raise above the point of

connection to the boiler.

2.6 DRAIN PIPING FROM BOILER ACCESSORIES TO DRAIN VALVE:

A

C.
D.

Drain piping from water column, low water cutoffs, gage glass, water
level sensor, remote water level devices (where applied).

Pipe: Carbon steel, ASTM A106, seamless, Schedule 40.

Joints: Threaded.

Fittings: Forged steel, ASME B16.11, 13,790 kPa (2000 psi class); or
malleable iron, ASTM A47 or A197, ASME B16.3, 2050 kPa (300 psi) class.

. Unions: Forged steel, 13,800 kPa (2000 psi) class or 20,680 kPa (3000

psi) class; or malleable iron, 2050 kPa (300 psi) class.

2.7 VENT LINES FROM TANKS AND SAFETY AND RELIEF VALVES:

A.

Pipe: Carbon steel, ASTM A53 Grade B or A106 Grade B, seamless or ERW,
Schedule 40.

. Joints:

1. Pipe sizes 65 mm (2-1/2 inches) and above: Butt-welded.
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2. Pipe sizes 50 mm (2 inches) and below: Threaded or butt-welded.

C. Fittings:
1. Welded Joints: Steel, ASTM A234 Grade B, ASME B16.9, same schedule

as adjoining pipe.

2. Threaded Joints: Cast iron, ASME B16.4, 850 kPa (125 psi).

D. Unions: Forged steel, 13,800 kPa (2000 psi) class or 20,680 kPa (3000
psi) class; or malleable iron, 1025 kPa (150 psi) class.

E. Flanges: Forged steel weld neck, ASME B16.5, ASTM A105, 1025 kPa (150
psi).

2.8 COLD WATER PIPING:

A. Soft Water: See Section 22 31 11, WATER SOFTENERS.

B. City Water: See Section 22 11 00, FACILITY WATER DISTRIBUTION.

C. All copper pipe shall use only soldered fittings.

2.9 COMPRESSED AIR PIPING (FUEL OIL ATOMIZING SERVICE):

A. Pipe: Carbon steel, ASTM A53 Grade B or ASTM A106 Grade B, seamless or
ERW Schedule 40.

B. Joints: Threaded.

C. Fittings: Forged steel, ASME B16.11, 13,790 kPa (2000 psi class); or
malleable iron ASTM A47 or A197, ASME BI16.3, 1025 kPa (150 psi) class.

D. Unions: Forged steel, 13,800 kPa (2000 psi) class or 20,680 kPa (3000
psi) class; or malleable iron, 1025 kPa (150 psi) class.

2.10 COMPRESSED AIR AND BOILER DRAFT GAGE PIPING (PNEUMATIC CONTROL AND
INSTRUMENTATION) :

A. Air drier to utilization point; draft gage sensing lines.

B. Copper tubing, hard drawn, ASTM B88, Type L.

C. Fittings: Wrought copper, ASME B16.22, soldered.

D. Draft Gage Piping: 6 mm (1/4 inch) pipe size minimum.

2.11 BOILER WATER SAMPLING, CONTINUOUS BLOWDOWN:

A. Pipe: Steel, ASTM A106 Grade B, seamless, Schedule 80.

B. Joints: Threaded.

C. Fittings: Forged steel, ASME B16.11, 13,790 kPa (2000 psi class); or
malleable iron, ASTM A47 or A197, ASME B16.3, 2050 kPa (300 psi) class.
Fittings between boiler and first stop valve must be forged steel, ASME
B16.11, 13,790 kPa (2000 psi) or 20,700 kPa (3000 psi) class.

D. Unions: Malleable iron, 2050 kPa (300 psi) class.

2.12 FEEDWATER SAMPLING AND CHEMICAL FEED PIPING:
A. Pipe: Stainless steel tubing, ASTM A269, Type 316.
B. Fittings: Stainless steel Type 316 welding fittings.
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2.13 MISCELLANEOUS PIPING:

A

Instrument and Control Piping (Sensing Point to Transmitter,
Controller, or Other Instrument): Construction shall be same as
specified for main service.

Drain Piping (All Drain Piping Discharging to Floor Drain-From Drain

Valve to Floor Drain):

1. Pipe: Carbon steel, ASTM A53 Grade B or ASTM Al106 Grade B, seamless
or ERW, Schedule 40.

2. Fittings and Unions: Forged steel, ASME B16.11, 13,790 kPa (2000 psi
class); or malleable iron, 1025 kPa (150 psi), threaded.

Pump Recirculation:

1. Pipe: Carbon steel, ASTM A53 Grade B or ASTM A106 Grade B, seamless
or ERW, double extra strong. Schedule 40 permitted on all lines 1500
mm (5 feet) or more from the recirculation orifice.

2. Joints: Threaded.

3. Fittings: Forged steel, ASME B16.11, 13,790 kPa (2000 psi class); or
malleable iron, ASTM A47 or A197, ASME B16.3, 2050 kPa (300 psi)
class, except 1025 kPa (150 psi) class permitted on all lines 1500
mm (5 feet) or more from the recirculation orifice.

4_ Unions: Forged steel, 13,800 kPa (2000 psi) class or 20,680 kPa
(3000 psi) class; or malleable iron, ASTM A47 or A197, same pressure
class as nearest fittings.

2.14 DIELECTRIC FITTINGS:

Provide threaded dielectric unions for pipe sizes 50 mm (2 inches) and
under. For 65 mm (2-1/2 inches) and above, provide copper and steel
flanges electrically isolated at gasket and by sleeves at bolts.
Fittings on cold water and soft water lines shall be rated for 690 kPa

(100 psi), 27 °C (80 °F). Fittings on steam condensate lines shall be
rated at 510 kPa (75 psi), 120 °C (250 °F). Fittings on other services

shall be rated for the maximum pressure and temperature conditions of
the service.

2.15 VALVES; GATE, GLOBE, PLUG, CHECK, BALL, BUTTERFLY, VENT COCKS:

A

Valves for particular services are generally specified as Type Numbers.
The Type Numbers are defined below. All valves of the same type shall
be the products of a single manufacturer. Comply with MSS SP-45, MSS
SP-80, and ASME B3l1.1. Design valves for the service fluids and
conditions. Pressure-temperature ratings listed are minimum

requirements. Packing and gaskets shall not contain asbestos.
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B. Valve Type Designations:

1. Gate Valves:

a.

C.

d.

e.

Type 101: Cast steel body ASTM A216 WCB, rated for 1025 kPa at
260 °C (150 psi at 500 °F), 11-1/2 to 13 percent chromium
stainless steel flexible wedge and hard faced (stellite) or
nickel copper alloy seats, 1025 kPa (150 psi) ASME flanged ends,
0S&Y, rising stem, bolted bonnet.

1) Provide factory installed globe-valved warm-up bypass when
main valve is 75 mm (3 inch) pipe size or greater and serves
steam main longer than 6 m (20 feet). Conform to MSS SP-45.

2) Drill and tap bosses for connection of drains. Conform to MSS
SP-45.

Type 102: Cast iron body ASTM AlI26 Class B, rated for 1725 kPa

(250 psi) saturated steam, 3440 kPa (500 psi) WOG, bronze wedge

and seats, 1725 kPa (250 psi) ASME flanged ends, 0S&Y, rising

stem, bolted bonnet, renewable seat rings.

1) Provide factory installed globe-valved bypass when main valve
is 75 mm (3 inch) pipe size or greater and serves steam main
longer than 6 m (20 feet). Conform to MSS SP-45.

2) Drill and tap bosses for connection of drains if valve is in
steam service. Conform to MSS SP-45.

Type 103: Cast iron body ASTM AlI26 Class B, rated for 850 kPa

(125 psi) saturated steam, 1375 kPa (200 psi) WOG, bronze or

bronze faced wedge and seats, 850 kPa (125 psi) ASME flanged

ends, 0S&Y, rising stem, bolted bonnet, renewable seat rings.

1) Provide factory installed globe-valved bypass when main valve
is 75 mm (3 inch) pipe size or greater and serves steam main
longer than 6 m (20 feet). Conform to MSS SP-45.

2) Drill and tap bosses for connection of drains if valve is in
steam service. Conform to MSS SP-45.

Type 104: Bronze body ASTM B6l1, rated for 1375 kPa (200 psi)

saturated steam, 2750 kPa (400 psi) WOG, bronze wedges and Monel

or stainless steel seats, threaded ends, rising stem, union
bonnet.

Type 105: Forged steel body ASTM A105, rated for 2050 kPa at 216

°C (300 psi at 420 °F) minimum, Class 4130 kPa (600 psi) or Class

5500 kPa (800 psi), hardened stainless steel or stellite wedge

and seats, threaded ends, 0S&Y, rising stem, bolted bonnet.
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2. Globe Valves:

a.

Type 201: Cast steel body ASTM A216 WCB, rated for 1025 kPa at
260 °C (150 psi at 500 °F), 11-1/2 to 13 percent chromium
stainless steel or stellite disc and seat, 1025 kPa (150 psi)
ASME flanged ends, 0S&Y, rising stem, bolted bonnet, renewable
seat rings. Drill and tap bosses for connection of drains where
shown. Conform to MSS SP-45.

Type 202: Cast iron body ASTM A126 Class B, rated for 1725 kPa
(250 psi) saturated steam, 3440 kPa (500 psi) WOG, bronze or
bronze faced disc and seat, 1725 kPa (250 psi) ASME flanged ends,
0S&Y, rising stem, bolted bonnet, renewable seat rings. Drill and
tap bosses for connection of drains where shown. Conform to MSS
SP-45.

Type 203: Cast iron body ASTM A126 Class B, rated for 850 kPa
(125 psi) saturated steam, 1375 kPa (200 psi) WOG, bronze or
bronze-faced disc (Teflon or composition facing permitted) and
seat, 850 kPa (125 psi) ASME flanged ends, 0S&Y, rising stem,
bolted bonnet, renewable seat rings.

Type 204: Bronze body ASTM B6l1, rated for 1375 kPa (200 psi)
saturated steam, 2750 kPa (400 psi) WOG, hardened stainless steel
disc and seat, threaded ends, rising stem, union bonnet,
renewable seat rings.

Type 205: Forged steel body ASTM A105, rated for 2050 kPa at 216
°C (300 psi at 420 °F) minimum, Class 4130 kPa (600 psi) or Class
5500 kPa (800 psi), stainless steel disc, stellite seat, threaded
ends, 0S&Y, rising stem, bolted bonnet.

Plug Valves: Cast iron body ASTM Al26 Class B, rated for 1200 kPa
(175 psi) WOG, one-fourth turn to open. 850 kPa (125 psi) ASME
flanged ends for pipe sizes above 50 mm (2 inches), threaded ends

for pipe sizes 50 mm (2 inches) and under. All components designed

for service to which applied: natural gas, LP gas (propane), or fuel

oil. Furnish lever handle for each valve.

a.

Type 301: Two-way valves up through 100 mm (4 inches) pipe size.
Eccentric action, non-lubricated plug with resilient seal molded
into groove on plug face providing bubble-tight shut off. O-ring
stem seal, corrosion-resistant bearings, corrosion-resistant seat
coating, seal materials as recommended by valve manufacturer for
the service. Valves on natural gas service AGA approved.
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b.

Type 302: Two-way valves 125 mm (5 inches) pipe size and above,
all sizes of three way valves. Lubricated full-port plug type
with lubricant for intended service. Reinforced Teflon stem seal,
valve plug floated on Teflon surfaces, lubricant injection system
that has sufficient pressure to fully lubricate all sealing
surfaces. Provide laminated plastic label attached to each valve
stating, “Lubricate with (Insert appropriate description) once a

year”.

4. Check Valves:

Type 401: Not used.

Type 402: Swing-type, cast iron body ASTM A126 Class B, rated for
1725 kPa (250 psi) saturated steam, 3440 kPa (500 psi) WOG,
bronze or bronze-faced disc and seat, 1725 kPa (250 psi) ASME
flanged ends, bolted cover, renewable disc and seat.

Type 403: Swing-type, cast iron body ASTM Al26 Class B, rated for
850 kPa (125 psi) saturated steam, 1375 kPa (200 psi) WOG, bronze
or bronze-faced disc and seat, 850 kPa (125 psi) ASME flanged
ends, bolted cover, renewable disc and seat.

Type 404: Swing-type, bronze body ASTM B61, rated for 1375 kPa
(200 psi) saturated steam, 2750 kPa (400 psi) WOG, bronze disc,
threaded ends, regrinding disc.

Type 405: Lift-type, forged steel body ASTM A105, rated for 2050
kPa at 216 °C (300 psi at 420 °F) minimum (Class 4130 kPa (600
psi) or 5500 kPa (800 psi)), hardened stainless steel disc, hard
faced seat, bolted cover, threaded ends.

Type 406: Swing-type, Type 316 stainless steel body, disc and
hanger, rated for 1725 kPa at 182 °C (250 psi at 360 °F) minimum.
Type 407: Silent spring-loaded wafer type, cast iron body ASTM
A48 or A126 Class B, rated for 850 kPa (125 psi) water, 121 °C
(250 °F).

Type 408: Silent spring-loaded wafer type, cast steel ASTM A216
WCB or cast iron ASTM A48 or A126 body, rated for 2050 kPa (300

psi) water, 121 °C (250 °F), stainless steel trim.

Ball Valves: Reduced port permitted for bypass (throttling) service;

full port required for all other services, one-fourth turn to open.

a.

Type 501: Type 316 stainless steel body, ball and stem, rated for
1025 kPa at 185 °C (150 psi at 365 °F), 4130 kPa at 93 °C (600 psi
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b.

at 200 °F); reinforced TFE seat, stem seal and thrust washer; end
entry, threaded ends.
Type 502: Bronze body, rated for 1025 kPa at 185 °C (150 psi at

365 °F), 1725 kPa at 121 °C (250 psi at 250 °F), reinforced TFE
seat, stem seal and thrust washer; end entry, threaded ends, UL-
listed for natural or LP gas shut off service when used on those
services.

Type 503: Carbon steel or ASTM B61 bronze body, steam service,
rated for 1380 kPa at 200 °C (200 psi at 390 °F), stainless steel
ball and stem, Polyfil seat, live-loaded or adjustable stem seal,
threaded ends.

Type 504: Carbon steel or ASTM A536 ductile iron body, saturated
steam service, rated for 1030 kPa (150 psi), stainless steel ball
and stem, Polyfil seat, live-loaded stem seal, ASME flanged ends.

6. Butterfly Valves:

a.

Type 601: Ductile iron body ASTM A395 or A536, wafer style, rated
for 850 kPa at 120 °C (125 psi at 250 °F), bronze disc, stainless
steel stem, EPDM liner, EPDM stem seal and body seal, neck
extending beyond pipe insulation, lever operator.

Type 602: Carbon steel body, triple-offset design, lug or flanged
type, rated for steam service at 1025 kPa at 260 °C (150 psi at
500 °F), stainless steel nitrided disc, stainless steel seat,
stainless steel shaft, stainless steel/graphite laminated seal
ring, neck extending beyond pipe insulation, geared handwheel
operator for valves 100 mm (4 inch) pipe size and over, lever
operator for valves 75 mm (3 inch) pipe size and under.

7. Gas Vent Cocks:

a.

Type 701: Bronze body, tee handle, rated for 205 kPa at 38 °C (30
psi at 100 °F), ground plug, rated for tight shut-off on fuel gas

service.

C. Boiler Valves:

1. Steam Non-Return Stop Check Valves:

a.

Type: Straight-way Y-pattern, with dash-pot and piston and tapped
drain openings, 0S&Y, bolted bonnet, rising stem. Provide angle
pattern only if shown on the contract drawings.
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b. Construction: Cast steel body ASTM A216 WCB, rated for 2050 kPa
(300 psi) saturated steam, stellite faced steel disc, alloy steel
seat, 2050 kPa (300 psi) ASME flanged ends.

c. Operation: Valves shall automatically close tightly when boiler
steam pressure becomes less than that of the steam header. Valves
shall operate without sticking or chattering.

Stop Valves for Soot Blower, Steam Vents on Boiler Drums and Steam

Lead, Steam Pressure Gage:

a. Installation of steam pressure gage shut-off valves shall conform
to ASME Boiler and Pressure Vessel Code, Section I.

b. Soot blower angle stop valves (water tube boilers), 0S&Y, chain
operated, cast or forged steel, 1375 kPa (200 psi) steam rating,
renewable seat and disc.

c. Gate valves, two inches and under: Type 105.

Valves in Drain Lines from Steam Stop-Check Valve, Water Column,

Gage Glass, Low Water Cut-offs, Soot Blower:

a. Gate valves, two inches and under: Type 105.

b. Check valves, two inches and under: Type 405.

Bottom Blowoff Valves:

a. Type: Seatless, sliding plunger, 0S&Y, designed for blowoff
service. Sliding disc-type or globe-type valves are not
permitted.

b. Construction: ASTM A216 WCB cast steel body, rated for 2050 kPa
(300 psi) saturated steam, 2050 kPa (300 psi) ANSI flanged ends.
Valves shall have handwheel with rotating handle.

c. Conform to ASME B31.1.

D. Steam above 100 kPa (15 psi), all valves in steam pressure reducing

stations:

1. Gate valves, 50 mm (2 inches) and under: Type 105.

2. Gate valves, 65 mm (2-1/2 inches) and above: Type 101.
3. Globe valves, 50 mm (2 inches) and under: Type 205.

4. Globe valves, 65 mm (2-1/2 inches) and above: Type 201.
5. Butterfly valves, 75 mm (3 inches) and above: Type 602.
6. Ball valves, 50 mm (2 inches) and under: Type 503.

7. Ball valves, 65 mm (2-1/2 inches) and above: Type 504.

Steam 100 kPa (15 psi) and under:

1.
2.

Gate Valves, 50 mm (2 inches) and under: Type 104.
Gate valves, 65 mm (2-1/2 inches) and above: Type 103.
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3. Globe valves, 50 mm (2 inches) and under: Type 204.
4. Globe valves, 65 mm (2-1/2 inches) and above: Type 203.
5. Butterfly valves, 75 mm (3 inches) and above: Type 602.
6. Ball valves, 50 mm (2 inches) and under: Type 503.
7. Ball valves, 65 mm (2-1/2 inches) and above: Type 504.
F. Boiler Feedwater from Pumps to Boilers, Recirculation:
1. Gate valves, 50 mm (2 inches) and under: Type 105.
2. Gate valves, 65 mm (2-1/2 inches) and above: Type 102.
3. Globe valves, 50 mm (2 inches) and under: Type 204 or 205.
4. Globe valves, 65 mm (2-1/2 inches) and above: Type 202.
5. Check valves, at boiler feed pump discharge: Type 408.
6. Check valves, at boiler, 50 mm (2 inches) and under: Type 405.
7. Check valves, at boiler, 65 mm (2-1/2 inches) and above: Type 402.
G. Condensate, Condensate Transfer, Boiler Feedwater from Feedwater
Deaerator to Boiler Feed Pump Suction, Overflow, Control and Instrument
Piping for Condensate Storage Tank and for Feedwater Deaerator:
1. Gate valves, 50 mm (2 inches) and under: Type 104.
2. Gate valves, 65 mm (2-1/2 inches) and above: Type 103.
3. Globe valves, 50 mm (2 inches) and under: Type 204.
4. Globe valves, 65 mm (2-1/2 inches) and above: Type 203.
5. Butterfly valves, 65 mm (2-1/2 inches) and above Type 601.
6. Ball valves, 50 mm (2 inches) and under: Type 502.
7. Ball valves, 65 mm (2-1/2 inches) and above: Type 504.
8. Check valves 50 mm (2 inches) and under: Type 404.
9. Check valves, 65 mm (2-1/2) inches and above: Type 403.
10. Check valves on pump discharge, all sizes: Type 407.
H. Boiler Water Sampling, Continuous Blowdown:
1. Gate Valves, 50 mm (2 inches) and under: Type 104.
. Globe valves, 50 mm (2 inches) and under: Type 204.
. Check valves, 50 mm (2 inches) and under: Type 404.
Ball valves, 50 mm (2 inches) and under: Type 502.

a A~ W0 DN

Continuous Blowdown Flow Control Valve: Bronze or forged steel
angle-type body, rated for 2050 kPa at 288 °C (300 psi at 550 °F),
hardened stainless steel disc and seat, threaded ends, rising stem,
union bonnet, graduated micrometer-type dial and pointer showing
amount of valve opening. Furnish valve blowdown chart showing flow
rate versus valve opening based on 850 kPa (125 psi) boiler drum
pressure.
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I. Feedwater Sampling:
1. Ball valves, 50 mm (2 inches) and under: Type 501.
2. Check valves, 50 mm (2 inches) and under: Type 406.
J. Chemical Feed System (including inlet and drain valves on shot type
chemical feeders):
1. Ball valves, 50 mm (2 inches) and under: Type 501.
2. Check valves, 50 mm (2 inches) and under: Type 406.

K. Fuel Oil: Discharge side of pumps. Conform to NFPA Code Nos. 30 and 3I.
1. Gate valves, 50 mm (2 inches) and under: Type 104.
2. Gate Valves, 65 mm (2-1/2 inches) and above: Type 101 or 102.
3. Globe valves, 50 mm (2 inches) and under: Type 204.
4. Plug valves, 100 mm (4 inches) and under: Type 301. (Tank isolating
valve on return line.)
5. Check valves, 50 mm (2 inches) and under: Type 404 or 408.
6. Check valves, 65 mm (2-1/2 inches) and above: Type 402 or 408.
7. Ball valves, 50 mm (2 inches) and under: Type 502.
L. Fuel Oil: Suction side of pumps and tank Fill lines where tank is below
fill point. Conform to NFPA Code Nos. 30 and 3I.
1. Gate valves, 50 mm (2 inches) and under: Type 104.
2. Gate valves, 65 mm (2-1/2 inches) and above: Type 103.
Plug valves, 100 mm (4 inches) and under: Type 301.
Check valves, 50 mm (2 inches) and under: Type 404.
Check valves, 65 mm (2-1/2 inches) and above: Type 403.

o 00 b~ W

Ball valves, 50 mm (2 inches) and under: Type 502.
M. Fuel Oil: Tank fill lines where tank is above fill point.
1. Gate valves, 50 mm (2 inches) and under: Type 104.
2. Gate valves, 65 mm (2-1/2 inches) and above: Type 103.
3. Check valves, all sizes: Type 407.
N. Fuel Gas: Main fuel and igniter (pilot) systems.
1. Plug valves, 100 mm (4 inches) and under: Type 301.
2. Ball valves, 50 mm (2 inches) and under: Type 502. May be applied
where plug valves are shown.
Plug valves, 125 mm (5 inches) and above: Type 302.
Plug valves, three-way, all sizes: Type 302.

o b W

. Check valves, 50 mm (2 inches) and under: Type 404.
6. Vent cocks, 15 mm (1/2 inch) and under: Type 701.
0. Compressed Air:
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1. Gate valves, 50 mm (2 inches) and under: Type 104.

2. Ball valves, 50 mm (2 inches) and under: Type 502.

City (Cold) Water: See Section 22 11 00, FACILITY WATER DISTRIBUTION.
Soft Water: See Section 22 31 11, WATER SOFTENERS.

Instrumentation and Control Piping:

Ball valves, 50 mm (2 inches) and under: Type 502.

Non-Boiler Blowdowns, Drains, Flow Sensing Lines:

1. Gate valves, 50 mm (2 inches) and under: Type 104.

2. Ball valves, 50 mm (2 inches) and under: Type 503

2.16 SIGHTFLOW INDICATORS:

A
B.

Provide, where shown, to allow observation of flow in piping systems.
Type: In line, dual portholes on opposite sides, with safety shield,
with or without rotor as shown on the drawings. Where provided, rotor
shall have minimum of three vanes.

Construction: Cast iron or bronze body, tempered borosilicate window,
PTFE seals (except Buna-N on oil service), threaded ends on pipe sizes
under 65 mm (2-1/2 inches), flanged ends on sizes 65 mm (2-1/2 inches)
and above. Pressure and temperature ratings shall be equivalent to
requirements for valves on the same pipelines.

Safety Shield: Transparent wrap-around overlap covering entire
sightflow indicator, designed to protect personnel from failure of
indicator. Shield shall fit the indicator tightly and be suitable for
1030 kPa, 150 °C (150 psi, 300 °F).

2.17 QUICK-COUPLE HOSE CONNECTORS AND STEAM HOSES:

A

Provide on all Y-strainer drains and where shown to allow quick
connection of length of hose to piping drain or blowoff so that
discharge fluid (water or steam) can be conveyed to a drainage system.
Type: Straight through, plug and socket, screw type or cam locking
connections, all units 20 mm (3/74-inch) pipe size. Integral shut-off
devices not required.

Service: Design for water and steam at 100 kPa (15 psi), 154 °C (310
°F).

Spare Parts: Furnish one socket and one plug.

Accessories: Furnish two hoses 6 m (20 feet) long, 20 mm (3/4-inch)
inside diameter, rated for steam service at 690 kPa, 149 °C (100 psi,
300 °F). Hose must be sufficiently flexible to be placed in 1200 mm (4

foot) diameter coil. Provide connector on one end of each hose to mate
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with connectors on drains. Provide hose rack for holding both hoses.
Securely mount rack in location selected by Resident Engineer.
2.18 SAFETY VALVES, RELIEF VALVES, SAFETY RELIEF VALVES AND ACCESSORIES:

A. Provide valves and accessories to protect piping systems and pressure
vessels from over-pressure. All valves shall comply with ASME Boiler
and Pressure Vessel Code (Section I and VIINI). Flow capacities shall be
certified by National Board of Boiler and Pressure Vessel Inspectors
(NB) .

B. Boiler and Economizer Service: Refer to Section 23 52 39, FIRE-TUBE
BOILERS, Section 23 52 33, WATER-TUBE BOILERS.

C. Steam Service (Pressure Vessels and Piping Systems): Refer to schedules
on drawings for set pressures and capacities. Provide lifting levers,
stainless steel trim, lapped seats on cast iron valves, EPDM o-rings on
bronze valves.

D. Fuel Oil Service: Refer to Section 23 50 11, BOILER PLANT MECHANICAL
EQUIPMENT.

E. Compressed Air Service: Refer to Section 23 50 11, BOILER PLANT
MECHANICAL EQUIPMENT.

F. Drip Pan Ells: Cast iron factory-built safety valve discharge fitting
with pipe-within-pipe slip-type connection to vertical vent pipe, basin
for collecting condensate from vent pipe, drain connections on basin
and at base of ell.

2.19 STEAM PRESSURE REDUCING VALVES

A. Type: Single-seated, diaphragm operated, spring-loaded, steam
pilot-controlled, normally closed, packless, adjustable set pressure.
Pilot shall sense controlled pressure downstream of main valve.

B. Service: Provide controlled reduced pressure to steam piping systems.
Design for saturated steam at pressures shown on drawings or equipment
requirements.

C. Performance: Pressure control shall be smooth, continuous. Maximum 10
percent deviation from set pressure over an 18/1 turndown. Refer to
schedules on drawings for flow and pressure requirements. Maximum flow
capability of each valve shall not exceed capacity of downstream safety
valves.

D. Construction:

1. Main Valve: Cast iron body rated for 1725 kPa (250 psi), threaded
ends, for pipe sizes 50 mm (2 inches) and under. Cast steel body
rated for 1025 kPa (150 psi) ASME flanged ends, or cast iron body
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//F.

G.

2.20
A

2.21
A
B.

C.

1725 kPa (250 psi) ASME flanged ends, for pipe sizes above 50 mm (2
inches). Valve plug and seat shall be replaceable, Type 316
stainless steel or Monel. Stainless steel stem.
2. Pilot Valve: Valve plug and seat shall be replaceable, stainless
steel or Monel.
Direct Digital Control Valves: May be furnished in lieu of steam
operation. All specification requirements for steam operated valves
shall apply. Valves shall be normally closed.
Pneumatically-Controlled Valves: May be furnished in lieu of steam
operation. All specification requirements for steam-operated valves
apply. Valves shall close on failure of air supply.//
Sound Levels: Refer to requirements in Section 23 05 51, NOISE and
VIBRATION CONTROL FOR BOILER PLANT.
STRAINERS, SIMPLEX BASKET TYPE
Provide on condensate lines where shown. Refer to Section 23 50 11,
BOILER PLANT MECHANICAL EQUIPMENT, for duplex basket strainers at oil
pumps.
Type: Simplex cylindrical basket type, clamp cover, closed-bottom,
removable basket, drain at bottom with threaded plug.
Service: Water at 100 °C (212 °F), 100 kPa (15 psi) maximum pressure.
Construction:
1. Body: Cast iron rated for 850 kPa (125 psi) ASME flanged ends, flow
arrows cast on side.
2. Basket: Stainless steel, 3 mm (0.125-inch) perforations. Ratio of

screen open area to cross section of pipe; four to one minimum.

STRAINERS, Y-TYPE

Provide as shown on steam, water and compressed air piping systems.
Type: Open-end removable cylindrical screen. Threaded blow-off
connection.

Construction:

1. Steam Service 420 to 1025 kPa (61 to 150 psi): Cast steel rated for
1025 kPa (150 psi) saturated steam with 1025 kPa (150 psi) ASME
flanged ends, or cast iron with 1725 kPa (250 psi) ASME flanged
ends, for pipe sizes above 50 mm (2 inches). Cast iron or bronze,
rated for saturated steam at 1025 kPa (150 psi) threaded ends, for
pipe sizes 50 mm (2 inches) and under.

2. Steam Service 415 kPa (60 psi) and under, water (except boiler feed

between feedwater pumps and boilers), compressed air: Cast iron
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rated for 850 kPa (125 psi) saturated steam, 1200 kPa (175 psi) WOG,
with 850 kPa (125 psi) ASME flanged ends for pipe sizes above 50 mm
(2 inches). Cast iron or bronze, threaded ends, rated for 850 kPa
(125 psi) saturated steam, 1200 kPa (175 psi) WOG, for pipe sizes 50
mm (2 inches) and under.

3. Boiler Feed between Feedwater Pumps and Boilers: Cast steel rated
for 1725 kPa at 232 °C (250 psi at 450 °F) with 2050 kPa (300 psi)
ASME flanged ends, or cast iron with 1725 kPa (250 psi) ASME flanged
ends, for pipe sizes above 50 mm (2 inches). Cast iron or bronze,
threaded ends, rated for 1725 kPa at 232 °F (250 psi at 450 °F) for
pipe sizes 50 mm (2 inches) and under.

Screen: Monel or stainless steel, free area not less than 2-1/2 times

flow area of pipe. For strainers 80 mm (3 inch) pipe size and smaller,

diameter of openings shall be 0.8 mm (0.033 inch) or less on steam

service, 1.3 mm (0.05 inch) or less on water service, 0.3 mm

(0.01-inch) or less on compressed air service. For strainers 100 mm (4

inch) pipe size and greater, diameter of openings shall be 1.3 mm (0.05

inch) on steam service, 3 mm (0.125 inch) on water service. Provide 80

mesh stainless steel screen liner on all strainers installed upstream

of water meters or control valves.

Accessories: Gate or ball valve and quick-couple hose connection on all

blowoff connections. These items are specified elsewhere iIn this

section.

2.22 LIQUID PETROLEUM TANKS GAS PRESSURE REGULATORS

A.

Type: Single stage or two-stage designed to reduce tank pressure to LPG
header pressure (35 kPa)(5 psi). Outlet pressure shall be adjustable.
Design for LPG (propane) service. Valve shall be weatherproof for
outside installation. Valve body shall be designed for 1725 kPa (250
psi). Provide internal relief valve set at 69 kPa (10 psi).
Performance: Valve shall provide steady outlet pressure of 35 kPa (6
psi) with flow rate required by igniters (pilots) furnished, with tank
pressure variation from 1725 to 140 kPa (250 to 20 psi).

2.23 EMERGENCY GAS SAFETY SHUT-OFF VALVE:

A
B.

Permits remote shut-off of fuel gas flow to boiler plant.
Type: Manually opened, electrically held open, automatic closing upon
power interruption. Pneumatic operator is not permitted.
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C. Performance: Shall shut bubble tight within one second after power
interruption. Refer to the drawings for pressure, flow, and valve size
requirements.

D. Service: Natural gas and LP gas.

E. Construction: UL listed, FM approved, rated for 850 kPa (125 psi) ASME
flanged ends for pipe sizes above 50 mm (2 inches), threaded ends for
pipe sizes 50 mm (2 inches) and under. Cast iron, cast steel or bronze
body, open and shut indicator. Valves for LP gas service shall be rated
at 1725 kPa (250 psi).

F. Control Switch: Mounted on Boiler Plant Instrumentation Panel in
Control Room. Switch shall also cut the power to the fuel oil pump
set. Refer to Section 23 09 11, INSTRUMENTATION and CONTROL FOR BOILER
PLANT .

2.25 STEAM TRAPS

A_. Application: Steam line drip points and heat exchangers. Each type
furnished by a single manufacturer.

B. Type: Inverted bucket type with thermostatic vent in bucket except
closed float-thermostatic on discharge side of pressure reducing
stations and on all heat exchangers. Refer to the drawings for trap
locations, capacity and size, differential operating pressures, and
design pressure.

C. Bodies: Cast iron or stainless steel. Construction shall permit ease of
removal and servicing working parts without disturbing connected
piping, 4 bolt flanged ends with flexmatalic gaskets.

D. Floats: Stainless steel.

E. Valves: Hardened chrome-steel.

F. Mechanism and Thermostatic Elements: Stainless steel mechanisms.
Bimetallic strip air vent on inverted bucket traps.

G. Trap Performance Monitoring Systems: All traps shall be provided with
electronic monitoring devices. These devices shall be compatible with
the existing monitoring system so that trap malfunctions will be
automatically transmitted to and properly interpreted by the existing
monitoring system. Provide all necessary power sources, transmitting
and retransmitting devices and batteries to achieve a properly
operating system.

H. Provision for Future Trap Monitoring System: All traps shall include
ports for future installation of monitoring devices. Ports shall be
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plugged. To facilitate future removal of the plugs, install them with
Teflon tape on the threads.

Identification: Label each trap at the factory with an identification
number keyed to number that is shown on the drawings. Label shall be a
metal tag permanently affixed to the trap.

Factory-Packaged Trap Station: As an option for drip points requiring
isolating valves, strainer, trap, trap monitoring device or ports for
future monitoring device, and valved test ports, provide factory-
packaged trap station including these features

2.26 FLEXIBLE CONNECTORS

A.

Provide flexible connectors as shown to allow differential movements of
pumps and piping systems subject to thermal expansion, to serve as
vibration isolators between air compressors and piping systems, and to
allow connection of steam or compressed air atomizing media for oil
burners on water tube boilers.

Units for Water Service

1. Service: Refer to schematic diagrams for pressure, temperature and
movement requirements. If requirements are not shown on the
drawings, units shall be designhed for maximum system pressure,
temperature, axial movement and lateral movement.

2. Construction
a. Teflon Bellows Type: Molded Teflon bellows with metal reinforcing

rings, flanged ends, bolted limit rods.

b. Stainless Steel Bellows Type: Multi-ply stainless steel with
flanged ends, bolted limit rods.

c. Flexible Metal Hose Type: Corrugated stainless steel or bronze
hose wrapped with wire braid sheath. Ends shall be threaded, with
union connectors, for pipe sizes 50 mm (2 inches) and below,
flanged for pipe sizes 65 mm (2-1/2 inches) and greater.

Units for Compressed Air Service Only:

1. Service: Designed for 93 °C (200 °F), 1025 kPa (150 psi), 13 mm
(1/2-inch) intermittent offset.

2. Construction. Flexible corrugated stainless steel or bronze hose
wrapped with wire braid sheath. Provide threaded ends with union
connectors.

Units for Atomizing Media Service(Steam, Compressed Air) and Steam

Safety Valve Drip Pan Ell Drains:
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1. Service: Designed for saturated steam at set pressure of boiler
safety valves or for set pressure of compressor relief valve,
whichever iIs greater. Hose shall be designed for bend radii to suit
location of connection points to burner piping system. Hose shall
also be designed for intermittent flexing.

2. Construction: Flexible corrugated stainless steel or bronze hose
wrapped with wire braid sheath. Provide threaded ends with union

connectors.

2.27 PIPING SUPPORT SYSTEMS

A.

Provide an engineered piping support system with all hangers, supports
and anchors designed and located by experienced technical pipe support
specialists, utilizing piping system design and analysis software. The
system design must be completely documented and submitted for review.
All pipe hangers and supports, and selection and installation shall
comply with MSS SP-58, SP-69, SP-89, SP-90, SP-127.

All pipe hanger and support devices must be in compliance with
specified MSS SP-58 type numbers, have published load ratings, and be
products of engineered pipe support manufacturers.

All pipe stresses and forces and moments on connecting equipment and
structures shall be within the allowances of the ASME B31.1 code,
applicable building codes, and equipment manufacturer’s design limits.
Piping that expands and contracts horizontally including steam, steam
condensate, boiler feed, condensate transfer, shall be supported by
roller or sliding type hangers and supports except when long vertical
hanger rods permit sufficient horizontal movement with the vertical
angles of the rods less than 4 degrees.

Piping that expands and contracts vertically including steam, steam
condensate, boiler feed, condensate transfer, shall be supported by
engineered variable spring and spring cushion hangers. Utilize MSS SP-
69 selection requirements and guidelines. Vibration isolator hanger
types are not permitted.

Piping system anchors shall be engineered and located to control
movement of piping that is subject to thermal expansion.

Prior to construction, submit complete engineering calculation methods
and results, descriptions of all devices with MSS numbers, sizes, load
capabilities and locations. Submit calculations on all moments and
forces at anchors and guides, all hanger loads, all pipe stresses that
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NC

lowable, all pipe movements at supports.

Detailed Design Requirements:

2.

Each support for piping 60 mm (2-1/2 inches) and above shall be
completely engineered to include location, type and size, hot and
cold loads and movement. Submit layout drawings showing precise
support locations and submit individual drawings for each support
assembly showing all components, sizes, loadings.

Supports for piping 50 mm (2 inches) and below shall be engineered
in general terms with approximate locations, typical support types
and sizes, approximate movements. Submit layout drawings showing
general locations and support types and sizes.

Obtain permissible loadings (forces and moments) for equipment
nozzles (pipe connections) from the manufacturer of the boilers, the
feedwater deaerator and any other equipment as necessary.
Professional structural engineer shall verify capability of building
structure to handle piping loads.

The project drawings may show locations and types of resilient
supports including rollers and springs, and may also show special
supports including anchors, guides and braces. Comply with the
drawing requirements unless it is determined that piping may be
overstressed or supports overloaded. Refer conflicts to the
RE/COTR.

Variable spring hangers conforming the MSS SP-58, Type 51, shall
support all piping that expands vertically from thermal effects
which may include connected equipment, such as boilers. Spring rates
must be selected to avoid excessive load transfer to the connected
equipment as the piping expands vertically. Vibration-type spring
isolators are not acceptable. Light duty spring hangers, MSS SP-58,
Type 48, may be utilized on loads of 90 kg (200 Ib) or less, and
vertical movement of 3 mm (0.125 inches) or less. Spring cushion
hangers, MSS SP-58, Type 49, may be utilized for vertical movement
of 3 mm (0.125 inches) or less.

Locate supports to permit removal of valves and strainers from
pipelines without disturbing supports.

IT equipment and piping arrangement differs from that shown on the
drawings, support locations and types shall be revised at no cost to
the Government.
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K. Hangers and Supports - Products:

1.

6.

7.

9.

10.
11.

12.

13.

Factory-built products of a manufacturer specializing iIn engineered

pipe supports. All components must have published load ratings. All

spring type supports shall have published spring rates and movement
limits. All support assemblies shall include threaded connections
that permit vertical position adjustment. Supports shall comply with

MSS SP-58 Type Numbers as listed below.

Upper Attachments to Building Structure: Types 18, 20, 21, 22, 23,

29, and 30.

Roller Supports: Types 41, 43, and 46. Provide vertical adjustment

for Type 41 with threaded studs and nuts adjacent to the roller.

Variable Spring Hanger Assembly:

a. Type 51 variable spring, with Type 3 pipe clamp or Type 1 clevis.
Type 53 variable spring trapeze may also be used. Locate Type 51
variable spring within 300 mm (1 foot) above pipe attachment.
Attach rod to top of variable spring with Type 14 clevis.

b. Typical features of variable spring hangers include spring rates
under 150 Ib/in, enclosed spring, load and travel indicator,
sizes available with load capabilities ranging from 50 Ib to
multiples of 10,000 Ib.

Spring Cushion Hanger Assembly: Double Rod: Type 41 and 49.

Light Duty Spring Hanger Assembly: Type 48 light duty spring, with

Type 3 pipe clamp or Type 1 clevis. Locate Type 48 light duty spring

within 300 mm (1 foot) above pipe attachment.

Clevis Hangers: Type 1.

Wall Brackets: Type 31, 32, and 33.

Pipe Stands: Type 38.

Riser Clamps: Type 42.

Roller Guides: Type 44. Construct guides to restrain movement

perpendicular to the long axis of the piping. AlIl members shall be

welded steel.

Trapeze Supports: May be used where pipes are close together and

parallel. Construct with structural steel channels or angles. Bolt

roller supports to steel to support piping subject to horizontal
thermal expansion. Attach other piping with U-bolts.

Pipe Covering Protection Saddles: Type 39. Provide at all support

points on insulated pipe except where Type 3 pipe clamp is provided.
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Insulation shields are not permitted. Refer to Section 23 07 11,
HVAC and BOILER PLANT INSULATION.

14._. Sliding Supports: Type 35. Welded steel attachments to pipe and
building structure with Teflon or graphite sliding surfaces bonded
to the attachments. Provide steel guides, except at expansion bends,
to prevent lateral movement of the pipe.

15. Piping Anchors: Provide engineered designs to accommodate the
calculated loads.

2.28 PIPE AND VALVE FLANGE GASKETS

Non-asbestos, designed for the service conditions. On steam service

utilize 3 mm (1/8 inch) thick Class 300 spiral-wound with Type 304

stainless steel and mica/graphite filler and carbon steel gauge ring.

2.29 THREAD SEALANTS:
As recommended by the sealant manufacturer for the service.
2.30 PIPE SLEEVES:

A. Service: For pipes passing through floors, walls, partitions.

B. Construction: Steel pipe, schedule 10 minimum.

C. Sleeve Diameter: Not less than 25 mm (1 inch) larger than the diameter
of the enclosed pipe and thermal insulation, vapor barrier, and
protective covering for insulated pipe; sleeves for un-insulated pipe
shall be not less than 25 mm (1 inch) larger than the diameter of the
enclosed pipe.

PART 3 - EXECUTION
3.1 ARRANGEMENT OF PIPING

A. The piping arrangement shown is a design based on currently available
equipment. The plans show typical equipment to scale and show practical
arrangement. Modification will be necessary during construction, at no
additional cost to the Government, to adapt the equipment layout and
piping plans to the precise equipment purchased by the Contractor.
Accessibility for operation and maintenance must be maintained.

B. All piping shall be installed parallel to walls and column centerlines
(unless shown otherwise). Fully coordinate work of each trade to
provide the designed systems without interference between systems. All
piping shall be accurately cut, true, and beveled for welding. Threaded
piping shall be accurately cut, reamed and threaded with sharp dies.
Copper piping work shall be performed in accordance with best practices
requiring accurately cut clean joints and soldering in accordance with
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C.

D.

F.
G.

H.

the recommended practices for the material and solder employed,
compression type Fittings are not allowed.

All piping shall be pitched for drainage at a constant slope of 25 mm
in 12 m (1 inch in 40 feet). Steam, condensate, trap discharge, drip,
drain, air, gas and blowdown piping shall pitch down in direction of
flow. Service water, pumped condensate, pumped boiler feedwater, oil,
shall pitch up in direction of flow. Provide valved air vents at top of
rise and valved drains at low points. Gas piping may be run level as it
is presumed to be dry, but dirt pockets shall be provided at base of
risers.

Valves shall be located and stems oriented to permit proper and easy
operation and access to valve bonnet for maintenance of packing, seat
and disc. Valve stems shall not be below centerline of pipe. Refer to
plans for stem orientation. Where valves are more than 2100 mm (7 feet)
above the floor or platform, stems shall be horizontal unless shown
otherwise. Gate and globe valves more than 3 m (10 feet) above floor or
platform, shall have chain wheel and chain for operation from floor or
platform. Provide hammer-blow wheel on any valve that cannot be opened
or tightly closed by one person. Steam line gate and butterfly type
isolation valves 750 mm (3 inch) pipe size and above shall have factory
or field-fabricated 20 mm or 25 mm (3/4 or one inch) globe-valved warm-
up bypasses if the steam line length is 6 m (20 feet) or longer.
Provide union adjacent to all threaded end valves.

Bolt wafer-type butterfly valves between pipe flanges.

Provide valves as necessary to permit maintenance of a device or
sub-system without discontinuing service to other elements of that
service or system.

Do not install any piping within 600 mm (2 feet) of water tube boiler
side or top casings.

3.2 WELDING

A.

The contractor is entirely responsible for the quality of the welding

and shall:

1. Conduct tests of the welding procedures used by his organization,
determine the suitability of the procedures used, determine that the
welds made will meet the required tests, and also determine that the
welding operators have the ability to make sound welds under
standard conditions.

2. Comply with ASME B31.1 and AWS B2.1.
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B.

3. Perform all welding operations required for construction and
installation of the piping systems.

Qualification of Welders: Rules of procedure for qualification of all

welders and general requirements for fusion welding shall conform with

the applicable portions of ASME B31.1, and AWS B2.1, and also as
outlined below.

Examining Welder: Examine each welder at job site, in the presence of

the Resident Engineer (RE), to determine the ability of the welder to

meet the qualifications required. Test welders for piping for all
positions, including welds with the axis horizontal (not rolled) and
with the axis vertical. Each welder shall be allowed to weld only in
the position in which he has qualified and shall be required to
identify his welds with his specific code marking signifying his name
and number assigned.

Examination Results: Provide the RE with a list of names and

corresponding code markings. Retest welders who fail to meet the

prescribed welding qualifications. Disqualify welders, who fail the
second test, for work on the project.

Beveling: Field bevels and shop bevels shall be done by mechanical

means or by flame cutting. Where beveling is done by flame cutting,

surfaces shall be thoroughly cleaned of scale and oxidation just prior
to welding. Conform to specified standards.

Alignment: Utilize split welding rings or approved alternate method for

joints on all pipes above 50 mm (two-inches) to assure proper

alignment, complete weld penetration, and prevention of weld spatter
reaching the interior of the pipe.

Erection: Piping shall not be split, bent, flattened, or otherwise

damaged before, during, or after installation. If the pipe temperature

falls to O degrees C (32 degrees F) or lower, the pipe shall be heated

to approximately 38 degrees C (100 degrees F) for a distance of 300 mm

(one foot) on each side of the weld before welding, and the weld shall

be finished before the pipe cools to O degrees C (32 degrees F).

Non-Destructive Examination of Piping Welds:

1. The RE may require up to ten percent of the welded piping joints to
be examined using radiographic testing. |If defective welds are
discovered the RE may require examination of all pipe joint welds.
All welds will be visually inspected by the COR.
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2. An approved independent testing firm regularly engaged in
radiographic testing shall perform the radiographic examination of
pipe joint welds. All radiographs shall be reviewed and interpreted
by an ASNT Certified Level 111 radiographer, employed by the testing
firm, who shall sign the reading report.

3. Comply with ASME B31.1. Furnish a set of films showing each weld
inspected, a reading report evaluating the quality of each weld, and
a location plan showing the physical location where each weld is to
be found in the completed project. The RELZCOTR reserves the right to
review all inspection records.

1. Defective Welds: Replace and reinspect defective welds. Repairing
defective welds by adding weld material over the defect or by peening
will not be permitted. Welders responsible for defective welds must be
requalified.

J. Electrodes: Electrodes shall be stored in a dry heated area, and be
kept free of moisture and dampness during the fabrication operations.
Discard electrodes that have lost part of their coating.

3.3 PIPING JOINTS

A. All butt-welded piping shall be welded at circumferential joints,
flanges shall be weld neck type; slip-on flanges, screwed flanges may
be applied only with written approval of the RE.

B. Companion flanges at equipment or valves shall match flange
construction of equipment or valve. Raised face shall be removed at all
companion Flanges when attached to flanges equipped for flat face
construction.

C. Gaskets and bolting shall be applied in accordance with the
recommendations of the gasket manufacturer and bolting standards of
ASME B31.1. Strains shall be evenly applied without overstress of
bolts. Gaskets shall cover entire area of mating faces of flanges.

D. Screw threads shall be made up with Teflon tape except gas and oil
piping joints shall utilize specified joint compound.

E. Solder joints shall be made up In accordance with recommended practices
of the materials applied. Apply 95/5 tin and antimony on all copper
piping.

3.4 BRANCH INTERSECTION CONNECTIONS

A. Factory-built reinforced tees and laterals are required.
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B. Factory-built integrally-reinforced forged steel branch outlet fittings
may be used on reduced size connections upon approval of RE. They must
comply with MSS-SP-97.

3.5 EXPANSION AND FLEXIBILITY
The design includes provision for piping expansion due to pressure,
thermal, weight and seismic (where applicable) effects. It is the
Contractor”™s responsibility to avoid reduction in flexibility and
increase in stress in piping systems. Major deviation will be shown by
submittal for review of scale working drawings and stress calculations
for the piping systems. Contractor shall provide any necessary
additional construction and materials to limit stresses to safe values
as directed by the RE and at no additional cost to the Government.

3.6 PIPE BENDING
Pipe bending shall be in accordance with the recommended practices of
PF1 ES24. Only ASTM A106 seamless pipe may be bent. Sizes below 50 mm
(2 inches) may be bent in field; sizes 65 mm (2-1/2 inches) and larger
shall have factory fabricated bends. Minimum radii and tangent lengths
for field bent piping are shown in the following table:

Size Minimum Radius Minimum Tangent
1/2 inch 2-1/2 inches 1-1/2 inches
3/4 inch 2-3/4 inches 1-3/4 inches
1-inch 5-inches 2-inches
1-1/4 inches 6-1/4 inches 2-inches
1-1/2 inches 7-1/2 inches 2-1/2 inches

3.7 SIZE CHANGES
Piping size changes shall be accomplished by use of line reducers,
reducing ell, reducing tee. Apply eccentric reduction in all piping
requiring continuous drainage; steam, condensate, vacuum, blowdown.
Concentric reduction may be applied in run of piping involving pressure
water systems except at pump inlets. Use concentric increasers where
flow is iIn direction of iIncreased size. Eccentric reduction, top flat,
at all pump connections.

3.8 ADDITIONAL DRIPS AND TRAPS
Where additional rises or drops in steam or gas lines are provided,
provide additional drip pockets with steam trap assemblies on steam

lines and additional dirt pockets on gas lines. All air drops shall
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have dirt legs and no actuator or other air operated equipment may come
off the end of the air line. Airline taps are either from the top of
the supplying line if the supply line is horizontal or from the side if
the supplying line is vertical. All air operated equipment shall have
inline moisture separators or dryers.

3.9 MINOR PIPING

Minor piping associated with instrumentation and control is generally
not shown. Interconnection of sensors, transducers, control devices,
instrumentation panels, combustion control panel, burner control panels
is the responsibility of the contractor. Small piping associated with
water cooling, drips, drains and other minor piping may not be shown to
avoid confusion in the plan presentation but shall be provided as part
of contract work.

3.10 DIELECTRIC CONNECTION

3.11
A.

Where copper piping is connected to steel piping provide dielectric
connections.

INSTALLATION - BOILER EXTERNAL STEAM PIPING FROM BOILER TO MAIN HEADER
From Boiler to Second Stop Valve: Fabricate from boiler nozzle through
second stop valve under the rules for boiler external piping of the
ASME Boiler and Pressure Vessel Code, Section 1. Full compliance will
be required, including qualification of welders, Code inspection, and
certification with ASME Form P4A. Deliver original of Form P4A properly
executed to RE.

Construction shall include: non-return stop and check valve at the
boiler, welding coupling for 20 mm (3/4-inch) vent, second stop valve,
steam flowmeter primary element, welding coupling for IPT calorimeter
connection located to provide clear space and access for temporary test
calorimeter, and header stop valve. Second stop valve may be deleted
if the entire steam line from the non-return valve to the header valve
is constructed in accordance with the rules for boiler external piping,
ASME Section 1I.

Companion flange at 2050 kPa (300 psi) valves shall be 2050 kPa (300
psi) weld neck; at 1025 kPa (150 psi) valves shall be 1025 kPag (150
psi) weld neck.

Equip header stop valve with factory applied warm-up bypass connected
to drilled and tapped bosses in valve body located above and below
valve wedge. Connect valved drain to header valve body boss located

above valve wedge.
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E.

F.

3.12
A.

3.13

Equip steam pipe with 20 mm (3/74-inch) vent, 1375 kPa (200 psi) bronze
gate valve, as specified.

Support and slope boiler steam line to drain; apply variable spring
hangers (MSS-SP58, Type 51 or 53).

Provide screwed Ffitting for calorimeter (temporary test instrument) on
side of pipe as shown. Allow 600 mm (2 feet) horizontal and vertical
clearance for calorimeter.

Handwheel and drain valve on non-return stop-check valve shall be
within easy reach of boiler platform.

Disassemble, clean and reassemble entire mechanism of non-return stop
check valve after conclusion of boiler testing.

INSTALLATION - MAIN STEAM HEADER

The header shall be the connection point for steam piping from all
boilers and for steam distribution piping. The boiler plant steam
pressure control transmitter shall be connected to the header.

Steam header shall be assembly of tees, pipe sections, and weld neck
flanges.

Factory-fabricated forged steel integrally reinforced branch outlet
welding fittings, standard weight, ASTM A105 Grade 2, may be applied in
lieu of tees for all branch outlets less than the full size of the
header. Comply with Ffitting manufacturer®s recommendations and
requirements of ASME B31.1 and MSS-SP-97.

Provide header supports and anchor as shown; apply insulation saddles
for insulation thickness as required iIn Section 23 07 11, HVAC and
BOILER PLANT INSULATION.

Weld neck flange bolt position shall conform to required valve, stem,
and bypass orientation as shown.

Header construction as specified includes the entire header and
branches to first valve.

. Anchor and guide header to resist thermal and weight forces and also

seismic forces where required.

. All valves must be accessible without the use of ladders or chain-

wheels.

INSTALLATION - BOILER BOTTOM BLOWOFF PIPING

Fabricate with long swiping radius ells, Y-form laterals. Tees and

crosses are not permitted.
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3.14 INSTALLATION - EXHAUST HEAD MOUNTED ABOVE ROOF
Provide drain line from connection on exhaust head to roof drain.
Provide pipe size same as drain connection size.

3.15 INSTALLATION — SIGHT FLOW INDICATORS
Locate to permit view from floor or platform.

3.16 INSTALLATION - PRESSURE AND TEMPERATURE REGULATORS, CONTROL VALVES,
SAFETY SHUT-OFF VALVES

Provide sufficient clearance on all sides of valve to permit
replacement of working parts without removing valve from pipeline.

3.17 INSTALLATION - EMERGENCY GAS SAFETY SHUT-OFF VALVES AND EARTHQUAKE
VALVES

A. Locate so that valve position indicator is visible from nearest
walkway .

B. Provide control wiring and wiring to annunciator on instrumentation
panel and to computer workstation (if provided).

3.18 INSTALLATION - FLEXIBLE CONNECTORS
Install units for water and compressed air service in a straight run of
pipe. Units for atomizing media service may be installed with bends if
necessary. Designer of atomizing media piping must coordinate hose
connection points with allowable bend radius of hose.

3.19 INSTALLATION - SAFETY VALVES, RELIEF VALVES AND SAFETY-RELIEF VALVES

A. Orient valves so that lifting levers are accessible from nearest
walkway or access platform. Valves must be removable without requiring
disassembling of vents, except where otherwise specifically provided.

B. Provide a drip pan elbow at discharge of each steam or economizer valve
with slip joint in vent discharge line, arranged to prevent vent line
from imposing any force on valve and to prevent any moisture
accumulation in valve. Connected drip pan ell drains to drain piping to
floor drain. Provide flexible connector on drain line, adjacent to drip
pan ell.

C. Support vent line from above. Each steam valve must have separate vent
line to atmosphere unless shown otherwise.

D. Relief valves in steam piping shall have a manual valve downstream of
the relief valve to allow for testing of the valve in place without
risk of over pressurizing downstream equipment.

3.20 INSTALLATION — Y-TYPE STRAINERS ON STEAM SERVICE
Install with basket level with the steam pipe so that condensate is not
trapped in the strainer.
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3.21 INSTALLATION - QUICK COUPLE HOSE CONNECTORS
Install male plugs on each piping drain. Connect socket to one end of
steam hose.
3.22 INSTALLATION - VIBRATION ISOLATORS IN PIPING
A. Install on all air lines and water supply lines to air compressors.
B. Also install on pump connections as shown.
3.23 INSTALLATION - PIPE SLEEVES

A. Accurately locate and securely fasten sleeves to forms before concrete
is poured; install in walls or partitions during the construction of
the walls.

B. Sleeve ends shall be flush with finished faces of walls and partitions.

C. Pipe sleeves passing through floors shall project 25 mm (1 inch)
minimum above the finished floor surface and the bottom of the sleeve
shall be flush with the underside of the floor slab.

3.24 INSTALLATION — PIPE SUPPORT SYSTEMS

A_. Coordinate support locations with building structure prior to erection
of piping. Also refer to approved shop drawings of equipment and
approved piping layout and hanger layout drawings when locating
hangers. Arrangement of supports shall facilitate operating, servicing
and removal of valves, strainers, and piping specialties. Hanger parts
must be marked at the factory with a numbering system keyed to hanger
layout drawings. Layout drawings must be available at the site.

B. Upper attachments to Building Structure:

1. New Reinforced Concrete Construction: Concrete inserts.

2. Existing Reinforced Concrete Construction: Upper attachment welded
or clamped to steel clip angles (or other construction shown on the
drawings) which are expansion-bolted to the concrete. Expansion
bolting shall be located so that loads place bolts in shear.

3. Steel Deck and Structural Framing: Upper attachments welded or
clamped to structural steel members.

C. Expansion Fasteners and Power Set Fasteners: In existing concrete
floor, ceiling and wall construction, expansion fasteners may be used
for hanger loads up to one-third the manufacturer®s rated strength of
the expansion fastener. Power set fasteners may be used for loads up to
one-fourth of rated load. When greater hanger loads are encountered,
additional fasteners may be used and interconnected with steel members
combining to support the hanger.

D. Special Supports:
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F.

1. Secure horizontal pipes where necessary to prevent vibration or
excess sway-

2. Where hangers cannot be adequately secured as specified, (for
example, support for flow metering sensing lines, pneumatic tubing,
control piping) special provisions shall be made for hanging and
supporting pipe as directed by the RE.

3. Pipe supports, hangers, clamps or anchors shall not be attached to
equipment unless specifically permitted by the specifications for
that equipment or unless RE gives written permission. No attachments
to boiler casings permitted.

Spring Hangers: Locate spring units within one foot of the pipe,

breeching or stack attachment except in locations where spring

assemblies interfere with pipe insulation. Adjust springs to loads
calculated by hanger manufacturer.

Seismic Braces and Restraints: Do not insulate piping within one foot

of device until device has been inspected by RE.

3.25 CLEANING OF PIPING AFTER INSTALLATION

Flush all piping sufficiently to remove all dirt and debris. Fill
piping completely. Velocity shall be equivalent to that experienced
during normal plant operation at maximum loads. During flushing, all
control valves, steam traps and pumps must be disconnected from the
system. After cleaning is complete, remove, clean and replace all
strainer baskets and elements. Reconnect all equipment. Provide safe
points of discharge for debris blown from pipes.

3.26 TESTING

A

Testing of piping components is not required prior to installation.
Valves and fittings shall be capable of withstanding hydrostatic shell
test equal to twice the primary design service pressure except as
modified by specifications on fittings, ASME B16.5. This test
capability is a statement of quality of material. Tests of individual
items of pipe, Fittings or equipment will be required only on
instruction of RE and at Government cost.

After erection, all piping systems shall be capable of withstanding a
hydrostatic test pressure of 1.5 times design pressure, as stipulated
in ASME B31.1. Hydrostatic tests will be required only on boiler
external steam piping, utilizing water as the test medium. Hydrostatic
tests will be required on other piping when operating tests described
are unsatisfactory, or when inspection of welds shows poor workmanship
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and is subject to question by the RE. When hydrostatic tests show

leaks, the RE will require necessary welding repairs, in accordance

with ASME B31.1, at the Contractor®s cost.

Perform operating test as follows:

1. All steam piping prior to insulation shall be subjected to steam at
final operating pressure. Inspect all joints for leaks and
workmanship. Corrections shall be made as specified.

2. Test main gas piping with compressed air at twice the service
pressure entering VA property from utility service. Test LP gas
piping at the maximum tank pressure, 1725 kPa (250 psig), with
compressed ailr. Test joints with soap solution, check thoroughly for
leaks.

3. Test boiler feedwater, condensate, vacuum and service water systems
under service conditions and prove tight.

4. Test oil and compressed air systems under service conditions at
pressure equal to highest setting of safety and relief valves in the
individual systems.

5. Make corrections and retests to establish systems that have no
leaks. Replace or recut any defective fittings or defective threads.
Soldered material shall be thoroughly cleaned prior to resoldering.
Back welding of threads will not be permitted.

Hydrostatically test boiler external steam piping from boiler to header

in approved manner with water of same time boiler is hydrostatically

tested under the supervision of RE. Prior to hydrostatic test, remove
all valves not rated for hydrostatic test pressure. Replace valves
after tests are satisfactorily completed. Hydrostatic test pressure
shall be 1.5 times design pressure and performed in accordance with

ASME Boiler and Pressure Vessel Code, Section 1.

Generally, insulation work should not be performed prior to testing of

piping. Contractor may, at own option and hazard, insulate piping prior

to test, but any damaged insulation shall be replaced with new quality
as specified for original installation at Contractor®s cost and time.

Safety, Safety-Relief, Relief Valves: After installation, test under

pressure in presence of RE. Test operation, including set pressure,

flow, and blowdown in accordance with ASME Boiler and Pressure Vessel

Code. Any deficiencies must be corrected and retest performed. Refer to

Section 23 52 39, FIRE-TUBE BOILERS, Section 23 52 33, WATER-TUBE

BOILERS for boiler safety valve test requirements.
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3.27 COMMISSIONING

A. Provide commissioning documentation in accordance with the requirements
of section 23 08 00 — COMMISSIONING OF HVAC SYSTEMS for all inspection,
start up, and contractor testing required above and required by the
System Readiness Checklist provided by the Commissioning Agent.

B. Components provided under this section of the specification will be
tested as part of a larger system. Refer to section 23 08 00 —
COMMISSIONING OF HVAC SYSTEMS and related sections for contractor
responsibilities for system commissioning.

---END - - -
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SECTION 23 21 13
HYDRONIC PIPING
PART 1 - GENERAL
1.1 DESCRIPTION

A. Water piping to connect HVAC equipment, including the following:

1. Chilled water, condenser water, heating hot water and drain piping.
2. Extension of domestic water make-up piping.
3. Glycol-water piping.

1.2 RELATED WORK

A. Section 01 00 00, GENERAL REQUIREMENTS.

B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, and SAMPLES.

H. Section 23 05 11, COMMON WORK RESULTS FOR HVAC and STEAM GENERATION:
General mechanical requirements and items, which are common to more
than one section of Division 23.

J. Section 23 07 11, HVAC, PLUMBING, and BOILER PLANT INSULATION: Piping
insulation.

K. Section 23 21 11, BOILER PLANT PIPING SYSTEMS: Boiler piping.

1.3 QUALITY ASSURANCE

A. Section 23 05 11, COMMON WORK RESULTS FOR HVAC and STEAM GENERATION,
which includes welding qualifications.

B. Submit prior to welding of steel piping a certificate of Welder’s
certification. The certificate shall be current and not more than one
year old.

C. All grooved joint couplings, fittings, valves, and specialties shall be
the products of a single manufacturer. Grooving tools shall be the
same manufacturer as the grooved components.

1. All castings used for coupling housings, fittings, valve bodies,
etc., shall be date stamped for quality assurance and traceability.
1.4 SUBMITTALS

A. Submit In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT
DATA, and SAMPLES.

B. Manufacturer®s Literature and Data:

1. Pipe and equipment supports.

2. Pipe and tubing, with specification, class or type, and schedule.

3. Pipe fittings, including miscellaneous adapters and special
fittings.

4. Flanges, gaskets and bolting.

5. Grooved joint couplings and fittings.
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C.

D.

E.

F.

6. Valves of all types.

7. Strainers.

8. Flexible connectors for water service.

9. Pipe alignement guides.

10. Expansion joints.

11. Expansion compensators.

12. All specified hydronic system components.
13. Water flow measuring devices.

14 . Gages.

15. Thermometers and test wells.

16. Electric heat tracing systems.
Manufacturer~s certified data report, Form No. U-1, for ASME pressure

vessels:

1. Heat Exchangers (Water to Water)

2. Air separators.

3. Expansion tanks.

Submit the welder’s qualifications in the form of a current (less than

one year old) and formal certificate.

Coordination Drawings: Refer to Article, SUBMITTALS of Section 23 05

11, COMMON WORK RESULTS FOR HVAC and STEAM GENERATION.

As-Built Piping Diagrams: Provide drawing as follows for chilled water,

condenser water, and heating hot water system and other piping systems

and equipment.

1. One wall-mounted stick file with complete set of prints. Mount stick
file in the chiller plant or control room along with control diagram
stick file.

2. One complete set of reproducible drawings.

3. One complete set of drawings in electronic Autocad and pdf format.

1.5 APPLICABLE PUBLICATIONS

A.

B.

The publications listed below form a part of this specification to the

extent referenced. The publications are referenced in the text by the

basic designation only. American National Standards Institute, Inc.

American Society of Mechanical Engineers/American National Standards

Institute, Inc. (ASME/ANSI):

B1.20.1-83(R2006)....... Pipe Threads, General Purpose (Inch)

B16.4-06.. ... ... ...... Gray lron Threaded FittingsB16.18-01 Cast
Copper Alloy Solder joint Pressure fittings
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B16.23-02. ... ... Cast Copper Alloy Solder joint Drainage
fittings
B40.100-05. ... ... ....... Pressure Gauges and Gauge Attachments
C. American National Standards Institute, Inc./Fluid Controls Institute
(ANSI/FCI):
70-2-2006. . ... Control Valve Seat Leakage
D. American Society of Mechanical Engineers (ASME):
B16.1-98. .. ... .. ... ..... Cast Iron Pipe Flanges and Flanged Fittings
B16.3-2006.............. Malleable lron Threaded Fittings: Class 150 and
300
B16.4-2006.............. Gray lron Threaded Fittings: (Class 125 and
250)
B16.5-2003... ... . ...... Pipe Flanges and Flanged Fittings: NPS %
through NPS 24 Metric/Inch Standard
B16.9-07. ... ... ...... Factory Made Wrought Butt Welding Fittings
B16.11-05. ... .. ... ...... Forged Fittings, Socket Welding and Threaded
B16.18-01............... Cast Copper Alloy Solder Joint Pressure
Fittings
B16.22-01. ... . ... ...... Wrought Copper and Bronze Solder Joint Pressure
Fittings.
B16.24-06............... Cast Copper Alloy Pipe Flanges and Flanged
Fittings
B16.39-06............... Malleable lron Threaded Pipe Unions
B16.42-06. ... . ... ...... Ductile lron Pipe Flanges and Flanged Fittings
B31.1-08..... .. ... ..... Power Piping
E. American Society for Testing and Materials (ASTM):
A4T7/A47M-99 (2004)...... Ferritic Malleable lron Castings
AS53/A53M-07. . . ... ... Standard Specification for Pipe, Steel, Black
and Hot-Dipped, Zinc-Coated, Welded and
Seamless
A106/A106M-08........... Standard Specification for Seamless Carbon

Steel Pipe for High-Temperature Service
A126-04. .. ... Standard Specification for Gray lron Castings
for Valves, Flanges, and Pipe Fittings
Al183-03 ... Standard Specification for Carbon Steel Track
Bolts and Nuts
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A216/A216M-08 . .........

A234/A234M-07 ... ... ...

A307-07

A536-84

(2004) . .oo.o...

A615/A615M-08 .. ........

A653/A 653M-08 . ........

B209-07
C177-04

C478-09

C533-07

C552-07
D3350-08

C591-08 .. .. ...

D1784-08

D1785-06

D2241-05

and Surge Condensate Tanks

Standard Specification for Steel Castings,
Carbon, Suitable for Fusion Welding, for High
Temperature Service

Piping Fittings of Wrought Carbon Steel and
Alloy Steel for Moderate and High Temperature
Service

Standard Specification for Carbon Steel Bolts
and Studs, 60,000 PSI Tensile Strength

Standard Specification for Ductile lron Castings
Deformed and Plain Carbon Steel Bars for
Concrete Reinforcement

Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy Coated (Galvannealed) By the Hot-Dip
Process

Standard Specification for Solder Metal
Standard Specification for Composition Bronze or
Ounce Metal Castings

Standard Specification for Seamless Copper Water
Tube

Aluminum and Aluminum Alloy Sheet and Plate
Standard Test Method for Steady State Heat Flux
Measurements and Thermal Transmission Properties
by Means of the Guarded Hot Plate Apparatus
Precast Reinforced Concrete Manhole Sections
Calcium Silicate Block and Pipe Thermal
Insulation

Cellular Glass Thermal Insulation

Polyethylene Plastics Pipe and Fittings
Materials

Unfaced Preformed Rigid Cellular
Polyisocyanurate Thermal Insulation

Rigid Poly (Vinyl Chloride) (PVC) Compounds and
Chlorinated Poly (Vinyl Chloride) (CPVC)
Compound

Poly (Vinyl ChlorideO (PVC) Plastic Pipe,
Schedules 40, 80 and 120

Poly (Vinyl Chloride) (PVC) Pressure Rated Pipe
(SDR Series)
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FA39-06 ... ..ccocoaaao. Standard Specification for Chlorinated Poly
(Vinyl Chloride) (CPVC) Plastic Pipe Fittings,
Schedule 80
F441/F441IM-02 .. ... .. ... Standard Specification for Chlorinated Poly
(Vinyl Chloride) (CPVC) Plastic Pipe, Schedules
40 and 80
FA77-08 ..o ee i Elastomeric Seals Gaskets) for Joining Plastic
Pipe
F. American Water Works Association (AWWA):
Cl10-08. ... eeaaan Ductile lron and Grey lIron Fittings for Water
C203-02. . i Coal Tar Protective Coatings and Linings for
Steel Water Pipe Lines Enamel and Tape Hot
Applied
G. American Welding Society (AWS):
B2.1-02. ... ... Standard Welding Procedure Specification

H. Copper Development Association, Inc. (CDA):
CDA A4015-06............ Copper Tube Handbook
I. Expansion Joint Manufacturer’s Association, Inc. (EJMA):
EMJA-2003. .. ... ... Expansion Joint Manufacturer’s Association
Standards, Ninth Edition
J. Manufacturers Standardization Society (MSS) of the Valve and Fitting
Industry, Inc.:

SP-67-02a. ... .. Butterfly Valves

SP-70-06. ... . ... . ....... Gray lron Gate Valves, Flanged and Threaded
Ends

SP-71-05. ... ... ..... Gray lron Swing Check Valves, Flanged and
Threaded Ends

SP-80-08. ... . ... .. ...... Bronze Gate, Globe, Angle and Check Valves

SP-85-02. .. ... .. ....... Cast Iron Globe and Angle Valves, Flanged and
Threaded Ends

SP-110-96. .. .. ... ...... Ball Valves Threaded, Socket-Welding, Solder

Joint, Grooved and Flared Ends
SP-125-00. ... ... .. ... Gray lron and Ductile Iron In-line, Spring
Loaded, Center-Guided Check Valves
K. National Sanitation Foundation/American National Standards Institute,
Inc. (NSF/ANSI):
14-06. . . oo oo Plastic Piping System Components and Related
Materials
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50-2009a...cccccccaaaa.. Equipment for Swimming Pools, Spas, Hot Tubs
and other Recreational Water Facilities —
Evaluation criteria for materials, components,
products, equipment and systems for use at
recreational water facilities
61-2008. ... ... Drinking Water System Components — Health

Effects
L. Tubular Exchanger Manufacturers Association: TEMA 9th Edition, 2007
1.6 SPARE PARTS
A. For mechanical pressed sealed fittings provide tools required for each
pipe size used at the facility.
PART 2 - PRODUCTS
2.1 PIPE AND EQUIPMENT SUPPORTS, PIPE SLEEVES, AND WALL AND CEILING PLATES
A. Provide in accordance with Section 23 05 11, COMMON WORK RESULTS FOR
HVAC and STEAM GENERATION.
2.2 PIPE AND TUBING
A_. Chilled Water, Condenser Water, Heating Hot Water, and Glycol-Water,
and Vent Piping:
1. Steel: ASTM A53 Grade B, seamless or ERW, Schedule 40.
2. Copper water tube option: ASTM B88, Type K or L, hard drawn.
B. Extension of Domestic Water Make-up Piping: ASTM B88, Type K or L, hard
drawn copper tubing.
C. Cooling Coil Condensate Drain Piping:
1. From air handling units: Copper water tube, ASTM B88, Type M, or
schedule 40 PVC plastic piping.
2. From fan coil or other terminal units: Copper water tube, ASTM B88,
Type L for runouts and Type M for mains.
D. Chemical Feed Piping for Condenser Water Treatment: Chlorinated
polyvinyl chloride (CPVC), Schedule 80, ASTM F441.
E. Pipe supports, including insulation shields, for above ground piping:
Section 23 05 11, COMMON WORK RESULTS FOR HVAC and STEAM GENERATION.
2.3 FITTINGS FOR STEEL PIPE
A. 50 mm (2 inches) and Smaller: Screwed or welded joints.
1. Butt welding: ASME B16.9 with same wall thickness as connecting
piping.
2. Forged steel, socket welding or threaded: ASME B16.11.
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3. Screwed: 150 pound malleable iron, ASME B16.3. 125 pound cast iron,
ASME B16.4, may be used in lieu of malleable iron. Bushing reduction
of a single pipe size, or use of close nipples, is not acceptable.

4_ Unions: ASME B16.39.

5. Water hose connection adapter: Brass, pipe thread to 20 mm (374
inch) garden hose thread, with hose cap nut.

B. 65 mm (2-1/2 inches) and Larger: Welded or flanged joints. Contractor’s
option: Grooved mechanical couplings and fittings are optional.

1. Butt welding fittings: ASME B16.9 with same wall thickness as
connecting piping. Elbows shall be long radius type, unless
otherwise noted.

2. Welding flanges and bolting: ASME B16.5:

a. Water service: Weld neck or slip-on, plain face, with 6 mm (1/8
inch) thick full face neoprene gasket suitable for 104 degrees C
(220 degrees F).

1) Contractor®"s option: Convoluted, cold formed 150 pound steel
flanges, with teflon gaskets, may be used for water service.

b. Flange bolting: Carbon steel machine bolts or studs and nuts,
ASTM A307, Grade B.

C. Welded Branch and Tap Connections: Forged steel weldolets, or
branchlets and threadolets may be used for branch connections up to one
pipe size smaller than the main. Forged steel half-couplings, ASME
B16.11 may be used for drain, vent and gage connections.

D. Grooved Mechanical Pipe Couplings and Fittings (Contractor’s Option):
Grooved Mechanical Pipe Couplings and Fittings may be used, with cut or
roll grooved pipe, in water service up to 110 degrees C (230 degrees F)
in lieu of welded, screwed or flanged connections. All joints must be
rigid type.

1. Grooved mechanical couplings: Malleable iron, ASTM A47 or ductile
iron, ASTM A536, fabricated in two or more parts, securely held
together by two or more track-head, square, or oval-neck bolts, ASTM
A449 and A183.

2. Gaskets: Rubber product recommended by the coupling manufacturer for
the intended service.

3. Grooved end fittings: Malleable iron, ASTM A47; ductile iron, ASTM
A536; or steel, ASTM A53 or A1l06, designed to accept grooved

mechanical couplings. Tap-in type branch connections are acceptable.
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2.4 FITTINGS FOR COPPER TUBING
A. Joints:

1. Solder Joints: Joints shall be made up in accordance with
recommended practices of the materials applied. Apply 95/5 tin and
antimony on all copper piping.

2. Mechanically formed tee connection in water and drain piping: Form
mechanically extracted collars in a continuous operation by drilling
pilot hole and drawing out tube surface to form collar, having a
height of not less than three times the thickness of tube wall.
Adjustable collaring device shall insure proper tolerance and
complete uniformity of the joint. Notch and dimple joining branch
tube in a single process to provide free flow where the branch tube
penetrates the fitting.

B. Bronze Flanges and Flanged Fittings: ASME B16.24.
C. Fittings: ANSI/ASME B16.18 cast copper or ANSI/ASME B16.22 solder

wrought copper .

2.5 FITTINGS FOR PLASTIC PIPING
A_ Schedule 40, socket type for solvent welding.
B. Schedule 40 PVC drain piping: Drainage pattern.
C. Chemical feed piping for condenser water treatment: Chlorinated
polyvinyl chloride (CPVC), Schedule 80, ASTM F439.
2.6 DIELECTRIC FITTINGS
A. Provide where copper tubing and ferrous metal pipe are joined.
B. 50 mm (2 inches) and Smaller: Threaded dielectric union, ASME B16.39.
C. 65 mm (2 1/2 inches) and Larger: Flange union with dielectric gasket
and bolt sleeves, ASME B16.42.
D. Temperature Rating, 99 degrees C (210 degrees F).
E. Contractor’s option: On pipe sizes 2” and smaller, screwed end brass
ball valves may be used in lieu of dielectric unions.
2.7 SCREWED JOINTS
A. Pipe Thread: ANSI B1.20.
B. Lubricant or Sealant: Oil and graphite or other compound approved for
the intended service.
DESIGNER NOTE: The use of triple duty
valves is not permitted.
2.8 VALVES
A. Asbestos packing is not acceptable.

B. All valves of the same type shall be products of a single manufacturer.
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C. Provide chain operators for valves 150 mm (6 inches) and larger when

the centerline is located 2400 mm (8 feet) or more above the floor or

operating platform.
D. Shut-Off Valves

1.

Ball Valves (Pipe sizes 2” and smaller): MSS-SP 110, screwed or
solder connections, brass or bronze body with chrome-plated ball
with full port and Teflon seat at 4140 kPa (600 psig) working
pressure rating. Provide stem extension to allow operation without
interfering with pipe insulation.

Butterfly Valves (Pipe Sizes 2-1/2” and larger): Provide stem

extension to allow 50 mm (2 inches) of pipe insulation without

interfering with valve operation. MSS-SP 67, flange lug type or
grooved end rated 1205 kPa (175 psig) working pressure at 93 degrees

C (200 degrees F). Valves shall be ANSI Leakage Class VI and rated

for bubble tight shut-off to full valve pressure rating. Valve

shall be rated for dead end service and bi-directional flow
capability to full rated pressure. Not permitted for direct buried
pipe applications.

a. Body: Cast iron, ASTM A126, Class B. Malleable iron, ASTM A47
electro-plated, or ductile iron, ASTM A536, Grade 65-45-12
electro-plated.

b. Trim: Bronze, aluminum bronze, or 300 series stainless steel
disc, bronze bearings, 316 stainless steel shaft and
manufacturer®s recommended resilient seat. Resilient seat shall
be field replaceable, and fully line the body to completely
isolate the body from the product. A phosphate coated steel shaft
or stem is acceptable, if the stem is completely isolated from
the product.

c. Actuators: Field interchangeable. Valves for balancing service
shall have adjustable memory stop to limit open position.

1) Valves 150 mm (6 inches) and smaller: Lever actuator with
minimum of seven locking positions, except where chain wheel
is required.

2) Valves 200 mm (8 inches) and larger: Enclosed worm gear with
handwheel, and where required, chain-wheel operator.

3) 3. Gate Valves (Contractor’s Option in lieu of Ball or
Butterfly Valves):
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a) 50 mm (2 inches) and smaller: MSS-SP 80, Bronze, 1034 kPa
(150 psig), wedge disc, rising stem, union bonnet.
b) 65 mm (2 1/2 inches) and larger: Flanged, outside screw and
yoke. MSS-SP 70, iron body, bronze mounted, 861 kPa (125
psig) wedge disc.
E. Globe and Angle Valves

1. Globe Valves

a. 50 mm (2 inches) and smaller: MSS-SP 80, bronze, 1034 kPa (150
Ib.) Globe valves shall be union bonnet with metal plug type
disc.

b. 65 mm (2 1/2 inches) and larger: 861 kPa (125 psig), flanged,
iron body, bronze trim, MSS-SP-85 for globe valves.

2. Angle Valves:

a. 50 mm (2 inches) and smaller: MSS-SP 80, bronze, 1034 kPa (150
Ib.) Angle valves shall be union bonnet with metal plug type
disc.

b. 65 mm (2 1/2 inches) and larger: 861 kPa (125 psig), flanged,
iron body, bronze trim, MSS-SP-85 for angle.

F. Check Valves

1. Swing Check Valves:

a. 50 mm (2 inches) and smaller: MSS-SP 80, bronze, 1034 kPa (150
Ib.), 45 degree swing disc.

b. 65 mm (2 1/2 inches) and larger: 861 kPa (125 psig), flanged,
iron body, bronze trim, MSS-SP-71 for check valves.

2. Non-Slam or Silent Check Valve: Spring loaded double disc swing
check or internally guided flat disc lift type check for bubble
tight shut-off. Provide where check valves are shown in chilled
water and hot water piping. Check valves incorporating a balancing
feature may be used.

a. Body: MSS-SP 125 cast iron, ASTM Al126, Class B, or steel, ASTM
A216, Class WCB, or ductile iron, ASTM 536, flanged, grooved, or
wafer type.

b. Seat, disc and spring: 18-8 stainless steel, or bronze, ASTM B62.
Seats may be elastomer material.

G. Water Flow Balancing Valves: For flow regulation and shut-off. Valves
shall be line size rather than reduced to control valve size.

1. Ball style valve.
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H.

2. A dual purpose flow balancing valve and adjustable flow meter, with
bronze or cast iron body, calibrated position pointer, valved
pressure taps or quick disconnects with integral check valves and
preformed polyurethane insulating enclosure.

3. Provide a readout kit including flow meter, readout probes, hoses,
flow charts or calculator, and carrying case.

Automatic Balancing Control Valves: Factory calibrated to maintain

constant flow (plus or minus five percent) over system pressure

fluctuations of at least 10 times the minimum required for control.

Provide standard pressure taps and four sets of capacity charts. Valves

shall be line size and be one of the following designs:

1. Gray iron (ASTM A126) or brass body rated 1205 kPa (175 psig) at 93
degrees C (200 degrees F), with stainless steel piston and spring.

2. Brass or ferrous body designed for 2067 kPa (300 psig) service at
121 degrees C (250 degrees F), with corrosion resistant, tamper
proof, self-cleaning piston/spring assembly that is easily removable
for inspection or replacement.

3. Combination assemblies containing ball type shut-off valves, unions,
flow regulators, strainers with blowdown valves and pressure
temperature ports shall be acceptable.

4. Provide a readout kit including flow meter, probes, hoses, flow
charts and carrying case.

Manual Radiator/Convector Valves: Brass, packless, with position

indicator.

2.9 WATER FLOW MEASURING DEVICES

A

Minimum overall accuracy plus or minus three percent over a range of 70
to 110 percent of design flow. Select devices for not less than 110
percent of design flow rate.

Venturi Type: Bronze, steel, or cast iron with bronze throat, with
valved pressure sensing taps upstream and at the throat.

Wafer Type Circuit Sensor: Cast iron wafer-type flow meter equipped
with readout valves to facilitate the connecting of a differential
pressure meter. Each readout valve shall be fitted with an integral
check valve designed to minimize system fluid loss during the
monitoring process.

Self-Averaging Annular Sensor Type: Brass or stainless steel metering
tube, shutoff valves and quick-coupling pressure connections. Metering
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tube shall be rotatable so all sensing ports may be pointed down-stream

when unit is not in use.

E. Insertion Turbine Type Sensor: Section 23 09 23, DIRECT-DIGITAL CONTROL
SYSTEM FOR HVAC.

F. Flow Measuring Device ldentification:

1. Metal tag attached by chain to the device.

2. Include meter or equipment number, manufacturer®s name, meter model,
flow rate factor and design flow rate in I/m (gpm).

G. Portable Water Flow Indicating Meters:

1. Minimum 150 mm (6 inch) diameter dial, forged brass body,
beryllium-copper bellows, designed for 1205 kPa (175 psig) working
pressure at 121 degrees C (250 degrees F).

2. Bleed and equalizing valves.

3. Vent and drain hose and two 3000 mm (10 feet) lengths of hose with
quick disconnect connections.

4. Factory fabricated carrying case with hose compartment and a bound
set of capacity curves showing flow rate versus pressure
differential.

5. Provide one portable meter for each range of differential pressure
required for the installed flow devices.

H. Permanently Mounted Water Flow Indicating Meters: Minimum 150 mm (6
inch) diameter, or 450 mm (18 inch) long scale, for 120 percent of
design flow rate, direct reading in Ips (gpm), with three valve
manifold and two shut-off valves.

2.10 STRAINERS
A. Basket or Y Type.

1. Screens: Bronze, monel metal or 18-8 stainless steel, free area not
less than 2-1/2 times pipe area, with perforations as follows: 1.1
mm (0.045 inch) diameter perforations for 100 mm (4 inches) and
larger: 3.2 mm (0.125 inch) diameter perforations.

B. Suction Diffusers: Specified in Section 23 21 23, HYDRONIC PUMPS.
2.11 FLEXIBLE CONNECTORS FOR WATER SERVICE
A. Flanged Spool Connector:

1. Single arch or multiple arch type. Tube and cover shall be
constructed of chlorobutyl elastomer with full faced integral
flanges to provide a tight seal without gaskets. Connectors shall be
internally reinforced with high strength synthetic fibers
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impregnated with rubber or synthetic compounds as recommended by
connector manufacturer, and steel reinforcing rings.
2. Working pressures and temperatures shall be as follows:
a. Connector sizes 50 mm to 100 mm (2 inches to 4 inches), 1137 kPa
(165psig) at 121 degrees C (250 degrees F).
b. Connector sizes 125 mm to 300 mm (5 inches to 12 inches), 965 kPa
(140 psig) at 121 degrees C (250 degrees F).
3. Provide ductile iron retaining rings and control units.
B. Mechanical Pipe Couplings:
See other fFittings specified under Part 2, PRODUCTS.

2.12 EXPANSION JOINTS

A. Factory built devices, inserted in the pipe lines, designed to absorb
axial cyclical pipe movement which results from thermal expansion and
contraction. This includes factory-built or field-fabricated guides
located along the pipe lines to restrain lateral pipe motion and direct
the axial pipe movement into the expansion joints.

B. Manufacturing Quality Assurance: Conform to Expansion Joints
Manufacturers Association Standards.

C. Bellows - Internally Pressurized Type:

1. Multiple corrugations of Type 304 or Type A240-321 stainless steel.

2. Internal stainless steel sleeve entire length of bellows.

3. External cast iron equalizing rings for services exceeding 340 kPa
(50 psig).-

4_ Welded ends.

5. Design shall conform to standards of EJMA and ASME B31.1.

6. External tie rods designed to withstand pressure thrust force upon
anchor failure if one or both anchors for the joint are at change in
direction of pipeline.

7. Integral external cover.

D. Bellows - Externally Pressurized Type:

1. Multiple corrugations of Type 304 stainless steel.

2. Internal and external guide integral with joint.

3. Design for external pressurization of bellows to eliminate squirm.

4. Welded ends.

5. Conform to the standards of EJMA and ASME B31.1.

6. Threaded connection at bottom, 25 mm (one inch) minimum, for drain

or drip point.
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E.

7. Integral external cover and internal sleeve.

Expansion Compensators:

1. Corrugated bellows, externally pressurized, stainless steel or
bronze.

2. Internal guides and anti-torque devices.

3. Threaded ends.

4_ External shroud.

5. Conform to standards of EJMA.

Expansion Joint (Contractor’s Option): 2415 kPa (350 psig) maximum

working pressure, steel pipe fitting consisting of telescoping body and

slip-pipe sections, PTFE modified polyphenylene sulfide coated slide

section, with grooved ends, suitable for axial end movement to 75 mm (3

inch).

Expansion Joint ldentification: Provide stamped brass or stainless

steel nameplate on each expansion joint listing the manufacturer, the

allowable movement, flow direction, design pressure and temperature,

date of manufacture, and identifying the expansion joint by the

identification number on the contract drawings.

Guides: Provide factory-built guides along the pipe line to permit

axial movement only and to restrain lateral and angular movement.

Guides must be designed to withstand a minimum of 15 percent of the

axial force which will be imposed on the expansion joints and anchors.

Field-built guides may be used if detailed on the contract drawings.

Supports: Provide saddle supports and frame or hangers for heat

exchanger. Mounting height shall be adjusted to facilitate gravity

return of steam condensate. Construct supports from steel, weld

joints.

2.13 HYDRONIC SYSTEM COMPONENTS

A

Heat Exchanger (Water to Water): Shell and tube type, U-bend removable
tube bundle, heating fluid in shell, heated fluid in tubes, equipped
with support cradles.
1. Maximum tube velocity: 2.3 m/s (7.5 feet per second).
2. Tube fouling factor: TEMA Standards, but not less than 0.001.
3. Materials:

a. Shell: Steel.

b. Tube sheet and tube supports: Steel or brass.

Cc. Tubes: 20 mm (3/4 inch) OD copper.

d. Head or bonnet: Cast iron or steel.
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B.

4_ Construction: In accordance with ASME Pressure Vessel Code for 861
kPa (125 psig) working pressure for shell and tubes. Provide
manufacturer®s certified data report, Form No. U-1.

Plate and Frame Heat Exchanger:

1. Fixed frame with bolted removable corrugated channel plate assembly,
ASME code stamped for 150 psig working pressure.

2. Corrugated channel plates shall be type 316 or 304 stainless steel.

3. Channel plate ports to be double gasketed to prevent mixing or
cross-contamination of hot side and cold side fluids. Gaskets to be
EPPM.

4. Channel plate carrying bars to be carbon steel with zinc yellow
chromate finish.

5. Fixed frame plates and moveable pressure plates to be corrosion
resistant epoxy painted carbon steel.

6. Piping connections 2” and smaller to be carbon steel NPT tappings.
Piping connections 4” and larger to be studded port design to accept
ANSI flange connections. Connection ports to be integral to the
frame or pressure plate.

7. Finished units to be provided with OSHA required, formed aluminum
splash guards to enclose exterior channel plate and gasket surfaces.

8. Provide two sets of replacement gaskets and provide one set of
wrenches for disassembly of plate type heat exchangers.

9. Performance: As scheduled on drawings.

Optional Heat Transfer Package: In lieu of Ffield erected individual

components, the Contractor may provide a factory or shop assembled

package of converters, pumps, and other components supported on a

welded steel frame. Refer to Section 23 22 13, STEAM and STEAM

CONDENSATE HEATING PIPING, for additional requirements.

Air Purger: Cast iron or fabricated steel, 861 kPa (125 psig) water

working pressure, for in-line installation.

Tangential Air Separator: ASME Pressure Vessel Code construction for

861 kPa (125 psig) working pressure, flanged tangential inlet and

outlet connection, internal perforated stainless steel air collector

tube designed to direct released air into expansion tank, bottom
blowdown connection. Provide Form No. U-1. If scheduled on the

drawings, provide a removable stainless steel strainer element having 5

mm (3716 inch) perforations and free area of not less than Ffive times

the cross-sectional area of connecting piping.

23 21 13-15



VA Durham
558-17-205 Replace Deaerator and Surge Condensate Tanks
Durham, NC

F.

Diaphragm Type Pre-Pressurized Expansion Tank: ASME Pressure Vessel
Code construction for 861 kPa (125 psig) working pressure, welded steel
shell, rust-proof coated, with a flexible elastomeric diaphragm
suitable for a maximum operating temperature of 116 degrees C (240
degrees F). Provide Form No. U-1. Tank shall be equipped with system
connection, drain connection, standard air fill valve and be factory
pre-charged to a minimum of 83 kPa (12 psig).-

Closed Expansion (Compression) Tank: ASME Pressure Vessel Code

construction for 861 kPa (125 psig) working pressure, steel, rust-proof

coated. Provide gage glass, with protection guard, and angle valves
with tapped openings for drain (bottom) and plugged vent (top). Provide

Form No. U-1.

1. Horizontal tank: Provide cradle supports and following accessories:
a. Air control tank fittings: Provide in each expansion tank to

facilitate air transfer from air separator, or purger, into tank
while restricting gravity circulation. Fitting shall include an
integral or separate air vent tube, cut to length of about 2/3 of
tank diameter, to allow venting air from the tank when
establishing the initial water level in the tank.

b. Tank drainer-air charger: Shall incorporate a vent tube, cut to
above 2/3 of tank diameter, and drain valve with hose connection
draining and recharging with air.

2. Vertical floor-mounted expansion tank: Provide gage glass, system or
drain connection (bottom) and air charging (top) tappings. Provide
gate valve and necessary adapters for charging system. Tank support
shall consist of floor mounted base ring with drain access opening
or four angle iron legs with base plates.

Pressure Reducing Valve (Water): Diaphragm or bellows operated, spring

loaded type, with minimum adjustable range of 28 kPa (4 psig) above and

below set point. Bronze, brass or iron body and bronze, brass or

stainless steel trim, rated 861 kPa (125 psig) working pressure at 107

degrees C (225 degrees F).

Pressure Relief Valve: Bronze or iron body and bronze or stainless

steel trim, with testing lever. Comply with ASME Code for Pressure

Vessels, Section 8, and bear ASME stamp.

. Automatic Air Vent Valves (where shown): Cast iron or semi-steel body,

1034 kPa (150 psig) working pressure, stainless steel float, valve,
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valve seat and mechanism, minimum 15 mm (1/2 inch) water connection and

6 mm (1/4 inch) air outlet. Air outlet shall be piped to the nearest

floor drain.

2.15 GAGES, PRESSURE AND COMPOUND
A. ASME B40.100, Accuracy Grade 1A, (pressure, vacuum, or compound for
air, oil or water), initial mid-scale accuracy 1 percent of scale

(Qualify grade), metal or phenolic case, 115 mm (4-1/2 inches) in

diameter, 6 mm (1/4 inch) NPT bottom connection, white dial with black

graduations and pointer, clear glass or acrylic plastic window,
suitable for board mounting. Provide red "set hand" to indicate normal
working pressure.

B. Provide brass lever handle union cock. Provide brass/bronze pressure
snubber for gages iIn water service.

C. Range of Gages: Provide range equal to at least 130 percent of normal
operating range.

1. For condenser water suction (compound): Minus 100 kPa (30 inches Hg)
to plus 700 kPa (100 psig)-

2.16 PRESSURE/TEMPERATURE TEST PROVISIONS
A. Pete"s Plug: 6 mm (1/4 inch) MPT by 75 mm (3 inches) long, brass body
and cap, with retained safety cap, nordel self-closing valve cores,
permanently installed in piping where shown, or in lieu of pressure
gage test connections shown on the drawings.
B. Provide one each of the following test items to the Resident Engineer:

1. 6 mm (1/4 inch) FPT by 3 mm (1/8 inch) diameter stainless steel
pressure gage adapter probe for extra long test plug. PETE®"S 500 XL
is an example.

2. 90 mm (3-1/2 inch) diameter, one percent accuracy, compound gage, —
100 kPa (30 inches) Hg to 700 kPa (100 psig) range.

3. 0 - 104 degrees C (220 degrees F) pocket thermometer one-half degree
accuracy, 25 mm (one inch) dial, 125 mm (5 inch) long stainless
steel stem, plastic case.

2.17 THERMOMETERS
A. Mercury or organic liquid filled type, red or blue column, clear
plastic window, with 150 mm (6 inch) brass stem, straight, fixed or
adjustable angle as required for each in reading.
B. Case: Chrome plated brass or aluminum with enamel finish.
C. Scale: Not less than 225 mm (9 inches), range as described below, two
degree graduations.
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D. Separable Socket (Well): Brass, extension neck type to clear pipe
insulation.

E. Scale ranges:

1. Chilled Water and Glycol-Water: 0-38 degrees C (32-100 degrees F).
2. Hot Water and Glycol-Water: -1 — 116 degrees C (30-240 degrees F).
2.18 FIRESTOPPING MATERIAL
Refer to Section 23 05 11, COMMON WORK RESULTS FOR HVAC and STEAM
GENERATION.
PART 3 - EXECUTION
3.1 GENERAL

A. The drawings show the general arrangement of pipe and equipment but do
not show all required fittings and offsets that may be necessary to
connect pipes to equipment, fan-coils, coils, radiators, etc., and to
coordinate with other trades. Provide all necessary fittings, offsets
and pipe runs based on field measurements and at no additional cost to
the government. Coordinate with other trades for space available and
relative location of HVAC equipment and accessories to be connected on
ceiling grid. Pipe location on the drawings shall be altered by
contractor where necessary to avoid interferences and clearance
difficulties.

B. Store materials to avoid excessive exposure to weather or foreign
materials. Keep inside of piping relatively clean during installation
and protect open ends when work is not in progress.

C. Support piping securely. Refer to PART 3, Section 23 05 11, COMMON WORK
RESULTS FOR HVAC and STEAM GENERATION. Install heat exchangers at
height sufficient to provide gravity flow of condensate to the flash
tank and condensate pump.

D. Install piping generally parallel to walls and column center lines,
unless shown otherwise on the drawings. Space piping, including
insulation, to provide 25 mm (one inch) minimum clearance between
adjacent piping or other surface. Unless shown otherwise, slope drain
piping down in the direction of flow not less than 25 mm (one inch) in
12 m (40 feet). Provide eccentric reducers to keep bottom of sloped
piping flat.

E. Locate and orient valves to permit proper operation and access for
maintenance of packing, seat and disc. Generally locate valve stems in
overhead piping in horizontal position. Provide a union adjacent to one
end of all threaded end valves. Control valves usually require reducers
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to connect to pipe sizes shown on the drawing. Install butterfly valves

with the valve open as recommended by the manufacturer to prevent

binding of the disc in the seat.

Offset equipment connections to allow valving off for maintenance and

repair with minimal removal of piping. Provide flexibility in equipment

connections and branch line take-offs with 3-elbow swing joints where

noted on the drawings.

Tee water piping runouts or branches into the side of mains or other

branches. Avoid bull-head tees, which are two return lines entering

opposite ends of a tee and exiting out the common side.

Provide manual or automatic air vent at all piping system high points

and drain valves at all low points. Install piping to floor drains

from all automatic air vents.

Connect piping to equipment as shown on the drawings. Install

components furnished by others such as:

1. Water treatment pot feeders and condenser water treatment systems.

2. Flow elements (orifice unions), control valve bodies, flow switches,
pressure taps with valve, and wells for sensors.

Thermometer Wells: In pipes 65 mm (2-1/2 inches) and smaller increase

the pipe size to provide free area equal to the upstream pipe area.

Firestopping: Fill openings around uninsulated piping penetrating

floors or fire walls, with firestop material. For firestopping

insulated piping refers to Section 23 07 11, HVAC, PLUMBING, and BOILER

PLANT INSULATION.

Where copper piping is connected to steel piping, provide dielectric

connections.

3.2 PIPE JOINTS

A

Welded: Beveling, spacing and other details shall conform to ASME B31.1
and AWS B2.1. See Welder’s qualification requirements under "Quality
Assurance' in Section 23 05 11, COMMON WORK RESULTS FOR HVAC and STEAM
GENERATION.

Screwed: Threads shall conform to ASME B1.20; joint compound shall be
applied to male threads only and joints made up so no more than three
threads show. Coat exposed threads on steel pipe with joint compound,
or red lead paint for corrosion protection.

Mechanical Joint: Pipe grooving shall be in accordance with joint
manufacturer®s specifications. Lubricate gasket exterior including
lips, pipe ends and housing interiors to prevent pinching the gasket
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during installation. Lubricant shall be as recommended by coupling
manufacturer.

D. 125 Pound Cast lron Flange (Plain Face): Mating flange shall have
raised face, if any, removed to avoid overstressing the cast iron
flange.

E. Solvent Welded Joints: As recommended by the manufacturer.

3.3 EXPANSION JOINTS (BELLOWS AND SLIP TYPE)

A. Anchors and Guides: Provide type, quantity and spacing as recommended
by manufacturer of expansion joint and as shown. A professional
engineer shall verify in writing that anchors and guides are properly
designed for forces and moments which will be imposed.

B. Cold Set: Provide setting of joint travel at installation as
recommended by the manufacturer for the ambient temperature during the
installation.

C. Preparation for Service: Remove all apparatus provided to restrain
joint during shipping or installation. Representative of manufacturer
shall visit the site and verify that installation is proper.

D. Access: Expansion joints must be located in readily accessible space.
Locate joints to permit access without removing piping or other
devices. Allow clear space to permit replacement of joints and to
permit access to devices for inspection of all surfaces and for adding.

3.5 LEAK TESTING ABOVEGROUND PIPING

A. Inspect all joints and connections for leaks and workmanship and make
corrections as necessary, to the satisfaction of the Resident Engineer.
Tests may be either of those below, or a combination, as approved by
the Resident Engineer.

B. An operating test at design pressure, and for hot systems, design
maximum temperature.

C. A hydrostatic test at 1.5 times design pressure. For water systems the
design maximum pressure would usually be the static head, or expansion
tank maximum pressure, plus pump head. Factory tested equipment
(convertors, exchangers, coils, etc.) need not be field tested. Isolate
equipment where necessary to avoid excessive pressure on mechanical
seals and safety devices.

3.6 FLUSHING AND CLEANING PIPING SYSTEMS

A. Water Piping: Clean systems as recommended by the suppliers of

chemicals specified In Section 23 25 00, HVAC WATER TREATMENT.
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Initial flushing: Remove loose dirt, mill scale, metal chips, weld
beads, rust, and like deleterious substances without damage to any
system component. Provide temporary piping or hose to bypass coils,
control valves, exchangers and other factory cleaned equipment
unless acceptable means of protection are provided and subsequent
inspection of hide-out areas takes place. lIsolate or protect clean
system components, including pumps and pressure vessels, and remove
any component which may be damaged. Open all valves, drains, vents
and strainers at all system levels. Remove plugs, caps, spool
pieces, and components to facilitate early debris discharge from
system. Sectionalize system to obtain debris carrying velocity of
1.8 m/S (6 feet per second), if possible. Connect dead-end supply
and return headers as necessary. Flush bottoms of risers. Install
temporary strainers where necessary to protect down-stream
equipment. Supply and remove flushing water and drainage by various
type hose, temporary and permanent piping and Contractor®s booster
pumps. Flush until clean as approved by the Resident Engineer.
Cleaning: Using products supplied in Section 23 25 00, HVAC WATER
TREATMENT, circulate systems at normal temperature to remove
adherent organic soil, hydrocarbons, flux, pipe mill varnish, pipe
joint compounds, iron oxide, and like deleterious substances not
removed by flushing, without chemical or mechanical damage to any
system component. Removal of tightly adherent mill scale is not
required. Keep isolated equipment which is "clean" and where
dead-end debris accumulation cannot occur. Sectionalize system if
possible, to circulate at velocities not less than 1.8 m/S (6 feet
per second). Circulate each section for not less than four hours.
Blow-down all strainers, or remove and clean as frequently as
necessary. Drain and prepare for final flushing.

Final Flushing: Return systems to conditions required by initial
Fflushing after all cleaning solution has been displaced by clean
make-up. Flush all dead ends and isolated clean equipment. Gently
operate all valves to dislodge any debris in valve body by
throttling velocity. Flush for not less than one hour.

3.7 WATER TREATMENT

A. Install water treatment equipment and provide water treatment system

piping.
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B. Close and fill system as soon as possible after final flushing to
minimize corrosion.
C. Charge systems with chemicals specified In Section 23 25 00, HVAC WATER
TREATMENT.
D. Utilize this activity, by arrangement with the Resident Engineer, for
instructing VA operating personnel.
3.8 ELECTRIC HEAT TRACING
A. Install tracing as recommended by the manufacturer.
B. Coordinate electrical connections.
3.9 OPERATING AND PERFORMANCE TEST AND INSTRUCTION
A. Refer to PART 3, Section 23 05 11, COMMON WORK RESULTS FOR HVAC and
STEAM GENERATION.
B. Adjust red set hand on pressure gages to normal working pressure.
---END - - -
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SECTION 23 50 11
BOILER PLANT MECHANICAL EQUIPMENT

PART 1 - GENERAL
1.1 DESCRIPTION
Compressed air systems and other equipment that supports the operation
of the boilers.
1.2 RELATED WORK
A. Section 23 05 11, COMMON WORK RESULTS FOR HVAC and STEAM GENERATION.
B. Section 23 08 11, DEMONSTRATIONS and TESTS FOR BOILER PLANT.
1.3 SUBMITTALS
A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,
and SAMPLES.
B. Compressed Air System:
1. Catalog data and specification sheets on the design and construction
of air receiver, compressor, after-cooler, motor, air dryer, all
accessories, condensate traps. Solenoid valves and Ffilters.
2. Performance data on compressors, after coolers, air dryer, relief
valves.
C. Test Data — Acceptance Tests, On-Site: Four copies all specified tests.

D. Completed System Readiness Checklists provided by the Commissioning
Agent and completed by the contractor, signed by a qualified technician
and dated on the date of completion in accordance with the requirements
of Section 23 08 00 COMMISSIONING OF HVAC SYSTEMS.

1.4 APPLICABLE PUBLICATIONS

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

B. American Society for Testing and Materials (ASTM):

A53/A53M-07. . . ... ... Standard Specification for Pipe, Steel, Black
and Hot-Dipped, Zinc-Coated, Welded and Seamless

A106/A106M-08........... Standard Specification for Seamless Carbon Steel
Pipe for High Temperature Service

A234/A234M-10. .. .. ... ... Standard Specification for Piping Fittings of

Wrought Carbon Steel and Alloy Steel for
Moderate and High Temperature Service

A285/A285M-03(2007) . . - -. Standard Specification for Pressure Vessel
Plates, Carbon Steel, Low- and Intermediate —
Tensile Strength
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A414/A414M-10. . . .o ... ... Standard Specification for Steel, Sheet, Carbon,
and High-Strength, Low-Alloy for Pressure
Vessels
A515/A515M-03(2007) .. ... Standard Specification for Pressure Vessel

E.

Plates, Carbon Steel, for Intermediate- and
Higher-temperature Service

A516/A516M-06........... Standard Specification for Pressure Vessel
Plates, Carbon Steel, for Moderate-and
Lower-Temperature Service

American Society of Mechanical Engineers (ASME):

Boiler and Pressure Vessel Code: 2007 Edition with Amendments.

Section VIIl. ... _.___.... Pressure Vessels, Division | and Il1. Performance
Test Code:

PTC 12.3-1997........... Performance Test Code for Deaerators

B16.9-2007. ... ... ...... Factory-Made Wrought Butt Welding Fittings

B16.34-2009. . ........... Valves, Flanged, Threaded and Welding End

National Board of Boiler and Pressure Vessel Inspectors:

NB-23-2007. ... ... Inspection Code

American Society of Heating, Refrigeration and Air-Conditioning
Engineers (ASHRAE):

ASHRAE Handbook......_.. 2008 HVAC Systems and Equipment
Society for Protective Coatings (SSPC):

SP 5-2007. . .o White Metal Blast Cleaning

Underwriters Laboratories (UL):

574-03. . .. Standard for Electric Oil Heaters

PART 2 - PRODUCTS
2.15 COMPRESSED AIR SYSTEM

A

Provide complete compressed air system to serve oil burner cold start
atomization (steam-atomizing oil burners), to provide shop (cleaning and
maintenance) ailr and to serve controls and instruments. Compressed air
systems shall include compressors, motor drives, receivers,
aftercoolers, filters, air dryers and accessories.
Compressors:
1. Type: Reciprocating, two-stage, air-cooled, intercooled, V-belt
drive.
2. Performance: Shall be suitable for continuous service.
3. Construction:
a. Lubrication: Splash type with low oil level automatic shutdown
switch, or pressure type with low oil pressure automatic shutdown
switch.
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b. Unloading: Provide automatic cylinder air pressure unloader to
prevent compressor starting under load.

c. Inlet Filter: Dry-type with replaceable cartridge.

d. Cylinders: Shall be removable from crankcase.

C. Receivers: Vertical or horizontal cylindrical tanks as shown on the

drawings. Construct in accordance with the ASME Boiler and Pressure

Vessel Code, Section VIII1, with inspection under the rules of the

National Board of Boiler and Pressure Vessel Inspectors. Design pressure
1025 kPa (150 psi) minimum.
Compressor and Receiver Accessories:

1.

Water-cooled Aftercooler: Provide one for each compressor, designed
to cool the compressor output air to within 7 °C (10 °F) of the
cooling water temperature. Mount on or adjacent to compressor.
Provide cooling water solenoid control valve. Valve shall
automatically open when compressor starts and close when compressor
stops.

Automatic Condensate Traps: Provide on lowest point of receiver and
on aftercooler if required by type of aftercooler furnished. Size
shall be suitable for compressor air delivery.

Safety Valve: Provide on receiver, set pressure lower than receiver
design pressure. Capacity of valve at set pressure shall be greater
than maximum output of all compressors supplying receiver.

Pressure Gauges: Provide on receiver and as shown. Refer to
specification Section 23 09 11, INSTRUMENTATION and CONTROL FOR
BOILER PLANT.

Receiver Piping Connections: Shall include air in, air out, safety
valve, automatic drain, valved manual drain and valved pressure
gauge.

Compressor Controls:

1.

Compressor Serving Oil Burner Cold Start Atomization, Oil Tank
Gauges, and Flue Gas Oxygen Analyzers Only: Automatic start-stop
control actuated by pressure in receiver. Pressure settings shall be
adjustable.

Compressors Serving Boiler Plant Controls or Instruments: Dual
control enabling the manual selection of either automatic start-stop
control (actuated by adjustable receiver pressure switch), or
constant speed control in which the compressor runs constantly but
only compresses air between predetermined adjustable receiver
pressure limits.
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F.

3. Controls shall operate on 120 volts maximum. Provide
"on-off-automatic' control for each compressor.
Electrical Motors and V-Belt Drives: Motors shall be open drip proof
designed for 40 °C ambient temperature. Select V-belt drives in
accordance with manufacturer®s recommendations for frequent start-stop
service. Provide belt guard that encloses belts on all sides.
Vibration Isolation: Refer to specification Section 23 21 11, BOILER
PLANT PIPING SYSTEMS for isolators required in piping.
Air Dryer: Shall be refrigerant-type with capacity sufficient for all
pneumatic controls and instruments in the boiler plant. Cycling type
which turns on and off In response to load. Base capacity ratings on 690

kPa (100 psi) inlet pressure; 38 °C (100 °F) air inlet temperature; 38 °C
(100 °F) ambient air temperature. Unit shall maintain dewpoint at 2 to 4

°C (35 to 40 °F) at 690 kPa (100 psi) air pressure. Provide unit with
"power on' light, automatic water drain trap. Provide reheat of output
air by heat exchange with input air to decrease condensation on air
pipes. Design unit for 1025 kPa (150 psi).

Air Filter: Located in compressed air line between receiver and air
dryer, coalescing type, designed to remove oil, entrained water mist,
and dirt from the compressed air. Provide automatic drain valve piped to
nearest drain. Size unit for maximum pressure drop of 3.5 kPa (0.5 psi)
at normal air Fflow rate. Design unit for 1025 kPa (150 psi) air
pressure.

Spare Parts:

1. Complete set of drive belts.

2. Two Filter cartridges for each compressor intake filter.

3. Two Filter cartridges for air dryer intake Filter.

PART - 3 EXECUTION
3.1 INSTALLATION

A

Feedwater Deaerator with Storage Tank and Accessories, Condensate

Storage Tank, Blowoff Tank, Flash Tank.

1. Coordinate location with structural requirements of the building.

2. Location shall permit access to and removal of all internal and
external features without removing other items of equipment or
piping.

3. Bolt to building as recommended by manufacturer or as shown. Comply
with seismic requirements in Section 13 05 41, SEISMIC RESTRAINT
REQUIREMENTS FOR NON-STRUCTURAL COMPONENTS. Arrange anchorage to
allow thermal expansion of unit.
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4. Clean interior of equipment before placing in service.

5. Deaerator vent pipes must extend vertically through roof. Horizontal
runs not permitted.

6. All controls, safeties, set points, etc must conform to the most
recent edition of the VHA Boiler Plant Safety Device Testing Manual.

Boiler Feed and Condensate Transfer Pumps:

1. For base-mounted horizontal-shaft pumps, connect base drain to 20 mm
(3/4-inch) pipe. Extend pipe to nearest open sight or floor drain.

2. Align pumps and drivers at the factory. At job site, a millwright
shall level, shim, bolt, and grout the base plates or base frames
onto the concrete pads, and shall also check the alignments of
Fflexible-coupled pumps and drivers and make corrections necessary.
Check alignment when both pump and driver are at normal operating
temperature.

3. Where packaged deaerator-feed pump unit is required, boiler feed pump
base plates shall be welded or bolted to deaerator support frame.

4. 1T water-cooled bearings or quenched or flushed or water-cooled
stuffing boxes are provided on pumps, contractor shall install on
each pump valved 15 mm (1/2-inch) piping connections to cold water
supply, and 15 mm (1/2-inch) drains to nearest open sight drain.
Provide unions at all connections to pumps.

Mechanical Condensate Pump (Pumping Trap): Provide sufficient elevation

difference between the receiver condensate inlet and outlet and the trap

inlet to assure the required head for proper functioning and capacity.

Steam supply line shall include gate valve and Y-type strainer.

Condensate Return Pump Units (Sump Type): Provide the exterior of new

receiver tanks with two heavy coats of asphalt or bituminous

waterproofing compound. Mounting into the floor shall include
waterproofing gaskets and grouting that will prevent ground water from
entering the building from around the receiver. Unit shall be level.

Fuel Oil Pumping Equipment and Fuel Oil Heaters and Accessories: Locate

equipment to permit access to all valves and controls, and to permit

removal and cleaning of heat exchanger tubes.

Compressed Air System: Pipe all drain connections individually to

nearest floor drain. Use 15 mm (1/2-inch) piping. Provide union at each

drain connection on the equipment.

Automatic Continuous Boiler Blowdown Control System: Locate controller

on floor-supported angle at four feet above the floor at the boiler

adjacent to the continuous blowdown valves. Keypad and indicator must
face aisle.
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3.3 STARTUP AND TESTING

A

The Commissioning Agent will observe startup and contractor testing of
selected equipment. Coordinate the startup and contractor testing
schedules with the Resident Engineer and Commissioning Agent. Provide a
minimum of 7 days prior notice.

3.4 COMMISSIONING

A

Provide commissioning documentation in accordance with the requirements
of Section 23 08 00 — COMMISSIONING OF HVAC SYSTEMS for all inspection,
start up, and contractor testing required above and required by the
System Readiness Checklist provided by the Commissioning Agent.
Components provided under this section of the specification will be
tested as part of a larger system. Refer to Section 23 08 00 —
COMMISSIONING OF HVAC SYSTEMS and related sections for contractor
responsibilities for system commissioning.

3.5 DEMONSTRATION AND TRAINING

A

B.

Provide services of manufacturer’s technical representative for four
hours to instruct each VA personnel responsible in operation and
maintenance of units.

Submit training plans and instructor qualifications in accordance with
the requirements of Section 23 08 00 — COMMISSIONING OF HVAC SYSTEMS.

- --END- - -
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