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ADDENDUM No. 1

Client: Great Lakes Acquisition
Project Name: VAMC Replace Chillers 3 & 4 Design
Project Location: Iron Mountain, Ml

Issue Date: August 28, 2017
Engineer: MEP Associates, LLC

Contract No: 585.16.129
MEP Project No. G29.17.01

To: Prospective Bidders.

This Addendum forms a part of the Contract Documents and modifies the Bidding Documents
dated April 21, 2017, with amendments and additions noted below. This Addendum consists
of 5 pages and attachments.

Index of Attachments

Specification 00 01 10 — Table of Contents

Specification 07 92 00 — Joint Sealants

Specification 09 91 00 — Painting

Specification 23 11 23 — Facility Natural-Gas Piping

Specification 23 64 00 — Packaged Water Chillers

Specification 26 05 73 - Electrical Coordination Study

Sheet 1-MH-1 — Chilled Water Site Plan — Demo and New

Sheet 1-ES-1 — Electrical Plan

Acknowledge receipt of this Addendum in the space provided on the Bid Form. Failure
to do so may disqualify Bidder.

CHANGES TO THE DRAWINGS

Revisions have been made to the following drawings and are issued in the form of full-size plans.
Edits are indicated by a revision delta and a cloud surrounding the affected portion of the drawing.

ITEM DESCRIPTION ATTACHMENT

1 Revise Specification Table of Contents to include natural gas | Specification 00
piping 0110

2 Add Specification 07 92 00 — Joint Sealants Specification 07
92 00

3 Revised Specification 09 91 00 Part 3.14.A.6 — Add Fuel Gas | Specification 09
piping to the painting schedule 91 00
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ITEM DESCRIPTION ATTACHMENT
4 Add Specification 23 11 23 — Facility Natural-Gas Piping Specification 23
11 23
5 Revised Specification 23 64 00 Part 2.1.T — Removed “Provide | Specification 23
main power disconnect circuit breaker.” The disconnect is being | 64 00
provided by the electrical contractor.
6 Addition of Electrical Specification 26 05 73. Specification 26
0573
7 Added NG meter relocation and associated NG piping to chiller | Sheet 1-MH-1
site plan.
8 Modification of sawcut area. Modification of ductbank path. | 1-ES-1

Modification of Keyed Notes.
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Oscar G. Johnson VA Medical Center — Replace Chillers 3 and 4 585-16-129
DEPARTMENT OF VETERANS AFFAIRS
VHA MASTER SPECIFICATIONS
TABLE OF CONTENTS
Section 00 01 10
DIVISION 00 - SPECIAL SECTIONS DATE
00 01 15 List of Drawing Sheets 07-15
DIVISION 01 - GENERAL REQUIREMENTS
01 00 00 General Requirements 11-15
01 33 23 Shop Drawings, Product Data, and Samples 07-15
01 35 26 Safety Requirements 10-14
01 57 19 Temporary Environmental Controls 01-11
01 74 19 Construction Waste Management 09-13
DIVISION 02 — EXISTING CONDITIONS
02 41 00 Demolition 02-15
DIVISION 03 — CONCRETE
03 30 53 (Short-Form) Cast-in-Place Concrete 02-16
DIVISION 04 — MASONRY — NOT USED
DIVISION 05 — METALS — NOT USED
DIVISION 06 — WOOD,PLASTICS AND COMPOSITES — NOT USED
DIVISION 07 - THERMAL AND MOISTURE PROTECTION
07 92 00 Joint Sealants 10-15
DIVISION 08 - OPENINGS — NOT USED
DIVISION 09 — FINISHES
09 91 00 Painting 01-16
DIVISION 10 — SPECIALTIES — NOT USED
DIVISION 11 — EQUIPMENT — NOT USED
DIVISION 12 — FURNISHINGS — NOT USED
DIVISION 13 - SPECIAL CONSTRUCTION — NOT USED
DIVISION 14— CONVEYING EQUIPEMENT — NOT USED

SECTION 00 01 10
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DIVISION 21- FIRE SUPPRESSION — NOT USED

DIVISION 22 — PLUMBING — NOT USED

DIVISION 23 — HEATING, VENTILATING, AND AIR

CONDITIONING (HVAC)
23 05 11 Common Work Results for HVAC 02-15
23 05 12 General Motor Requirements for HVAC Equipment 11-10
23 05 41 Noise and Vibration Control for HVAC Piping and 02-15

Equipment
23 05 93 Testing, Adjusting, and Balancing for HVAC 02-15
23 07 11 HVAC Insulation 02-15
23 09 23 Direct-Digital Control System for HVAC 09-11
23 09 93 Sequence of Operations
23 11 23 Facility Natural-Gas Piping 02-15
23 21 13 Hydronic Piping 09-12
23 21 23 Hydronic Pumps 02-15
23 25 00 HVAC Water Treatment 02-15
23 64 00 Packaged Water Chillers 04-11

DIVISION 25 — INTEGRATED AUTOMATION — NOT USED

DIVISION 26 — ELECTRICAL
26 05 11 Requirements for Electrical Installations 01-16
26 05 19 Low-Voltage Electrical Power Conductors and Cables 07-13
26 05 26 Grounding and Bonding for Electrical Systems 12-12
26 05 33 Raceway and Boxes for Electrical Systems 05-14
26 27 26 Wiring Devices 01-16
26 29 11 Motor Controllers 08-14
26 29 21 Enclosed Switches and Circuit Breakers 12-12

DIVISION 27 — COMMUNICATIONS — NOT USED

DIVISION 28 — ELECTRONIC SAFETY AND SECURITY — NOT USED

DIVISION 31 — EARTHWORK — NOT USED

DIVISION 32 — EXTERIOR IMPROVEMENTS — NOT USED

DIVISION 33 — UTILITIES — NOT USED

DIVISION 34 — TRANSPORTATION — NOT USED

DIVISION 48 — Electrical Power Generation — NOT USED

SECTION 00 01 10
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SECTION 07 92 00
JOINT SEALANTS

PART 1 - GENERAL
1.1 DESCRIPTION:

A. This section covers interior and exterior sealant and their
application, wherever required for complete installation of building
materials or systems.

1.2 RELATED WORK (INCLUDING BUT NOT LIMITED TO THE FOLLOWING):

A_. COMMON WORK RESULTS FOR HVAC AND STEAM GENERATION.

1.3 QUALITY ASSURANCE:

A. Installer Qualifications: An experienced installer with a minimum of
three (3) years’ experience and who has specialized in installing joint
sealants similar in material, design, and extent to those indicated for
this Project and whose work has resulted in joint-sealant installations
with a record of successful in-service performance. Submit
qualification.

B. Source Limitations: Obtain each type of joint sealant through one (1)
source from a single manufacturer.

C. Product Testing: Obtain test results from a qualified testing agency
based on testing current sealant formulations within a 12-month period.
1. Testing Agency Qualifications: An independent testing agency

qualified according to ASTM C1021.

2. Test elastomeric joint sealants for compliance with requirements
specified by reference to ASTM C920, and where applicable, to other
standard test methods.

4. Test other joint sealants for compliance with requirements indicated
by referencing standard specifications and test methods.

1.4 CERTIFICATION:

A. Contractor is to submit to the COR written certification that joints
are of the proper size and design, that the materials supplied are
compatible with adjacent materials and backing, that the materials will
properly perform to provide permanent watertight, airtight or vapor
tight seals (as applicable), and that materials supplied meet specified
performance requirements.

1.5 SUBMITTALS:

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT

DATA, AND SAMPLES.
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B. Installer qualifications.

C. Contractor certification.

D. Manufacturer®s installation instructions for each product used.

E. Cured samples of exposed sealants for each color.

F. Manufacturer®s Literature and Data:

1. Primers

2. Sealing compound, each type, including compatibility when different
sealants are in contact with each other.

G. Manufacturer warranty.

1.6 PROJECT CONDITIONS:

A. Environmental Limitations:

1. Do not proceed with installation of joint sealants under following
conditions:

a. When ambient and substrate temperature conditions are outside
limits permitted by joint sealant manufacturer or are below
4_4 degrees C (40 degrees F).

b. When joint substrates are wet.

B. Joint-Width Conditions:

1. Do not proceed with installation of joint sealants where joint
widths are less than those allowed by joint sealant manufacturer for
applications indicated.

C. Joint-Substrate Conditions:

1. Do not proceed with installation of joint sealants until
contaminants capable of interfering with adhesion are removed from
joint substrates.

1.7 DELIVERY, HANDLING, AND STORAGE:

A. Deliver materials in manufacturers® original unopened containers, with
brand names, date of manufacture, shelf life, and material designation
clearly marked thereon.

B. Carefully handle and store to prevent inclusion of foreign materials.

C. Do not subject to sustained temperatures exceeding 32 degrees C (90
degrees F) or less than 5 degrees C (40 degrees F).

1.8 DEFINITIONS:

A. Definitions of terms in accordance with ASTM C717 and as specified.

B. Backing Rod: A type of sealant backing.

C. Bond Breakers: A type of sealant backing.

D. Filler: A sealant backing used behind a back-up rod.
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1.9 WARRANTY:

A. Construction Warranty: Comply with FAR clause 52.246-21 "Warranty of

Construction™.

B. Manufacturer Warranty: Manufacturer shall warranty their sealant for a

minimum of five (5) years from the date of installation and final

acceptance by the Government. Submit manufacturer warranty.

1.10 APPLICABLE PUBLICATIONS:

A. Publications listed below form a part of this specification to extent

referenced. Publications are referenced in text by basic designation

only.

B. ASTM International (ASTM):

C509-06. ... . ... o...

C612-14. . ...

Crl7-14a. ... oo

C734-06(R2012) . . .. ... ...

C794-10. .. ..o

Co19-12. . ...

Co20-14a. ... .. ... ...

C1021-08(R2014) . . .. ... ..

C1193-13 . oo
C1248-08(R2012) . . . - .. ...

C1330-02(R2013) . ... ... ..

C1521-13. . oo

) e O

D412-06a(R2013) - - . - . . ..

D1056-14. .. . .- .-

SECTION 07 92 00

Elastomeric Cellular Preformed Gasket and
Sealing Material

Mineral Fiber Block and Board Thermal
Insulation

Standard Terminology of Building Seals and
Sealants

Test Method for Low-Temperature Flexibility of
Latex Sealants after Artificial Weathering
Test Method for Adhesion-in-Peel of Elastomeric
Joint Sealants

Use of Sealants in Acoustical Applications.
Elastomeric Joint Sealants.

Laboratories Engaged in Testing of Building
Sealants

Standard Guide for Use of Joint Sealants.

Test Method for Staining of Porous Substrate by
Joint Sealants

Cylindrical Sealant Backing for Use with Cold
Liquid Applied Sealants

Standard Practice for Evaluating Adhesion of
Installed Weatherproofing Sealant Joints

Test Methods for Cone Penetration of
Lubricating Grease

Test Methods for Vulcanized Rubber and
Thermoplastic Elastomers-Tension

Specification for Flexible Cellular Materials—
Sponge or Expanded Rubber
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E84-09. ... ... .. ..... Surface Burning Characteristics of Building
Materials
C. Sealant, Waterproofing and Restoration Institute (SWRI).
The Professionals” Guide
D. Environmental Protection Agency (EPA):
40 CFR 59(2014)......... National Volatile Organic Compound Emission
Standards for Consumer and Commercial Products
PART 2 - PRODUCTS

2.1 SEALANTS:
A. Exterior Sealants:
1. Vertical surfaces, provide non-staining ASTM C920, Type S or M,
Grade NS, Class 25.
3. Provide location(s) of exterior sealant as follows:
a. Voids where items penetrate exterior walls.
2.2 COLOR:

A. Sealants used with exposed masonry are to match color of mortar joints.

B. Sealants used with unpainted concrete are to match color of adjacent
concrete.

C. Color of sealants for other locations to be light gray or aluminum,
unless otherwise indicated in construction documents.

2.3 JOINT SEALANT BACKING:

A. General: Provide sealant backings of material and type that are
nonstaining; are compatible with joint substrates, sealants, primers,
and other joint fillers; and are approved for applications indicated by
sealant manufacturer based on field experience and laboratory testing.

B. Cylindrical Sealant Backings: ASTM C1330, of type indicated below and
of size and density to control sealant depth and otherwise contribute
to producing optimum sealant performance:

1. Type C: Closed-cell material with a surface skin.

C. Elastomeric Tubing Sealant Backings: Neoprene, butyl, EPDM, or silicone
tubing complying with ASTM D1056 or synthetic rubber (ASTM C509),
nonabsorbent to water and gas, and capable of remaining resilient at
temperatures down to minus 32 degrees C (minus 26 degrees F). Provide
products with low compression set and of size and shape to provide a
secondary seal, to control sealant depth, and otherwise contribute to
optimum sealant performance.
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D. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended
by sealant manufacturer for preventing sealant from adhering to rigid,
inflexible joint-filler materials or joint surfaces at back of joint
where such adhesion would result in sealant failure. Provide self-
adhesive tape where applicable.

2.4 FILLER:

A. Mineral fiberboard: ASTM C612, Class 1.

B. Thickness same as joint width.

C. Depth to fill void completely behind back-up rod.

2.5 PRIMER:
A. As recommended by manufacturer of caulking or sealant material.
B. Stain free type.

PART 3 - EXECUTION

3.1 INSPECTION:

A. Inspect substrate surface for bond breaker contamination and unsound
materials at adherent faces of sealant.

B. Coordinate for repair and resolution of unsound substrate materials.

C. Inspect for uniform joint widths and that dimensions are within
tolerance established by sealant manufacturer.

3.2 PREPARATIONS:

A. Prepare joints in accordance with manufacturer®s instructions and
SWRI (The Professionals” Guide).

B. Clean surfaces of joint to receive caulking or sealants leaving joint
dry to the touch, free from frost, moisture, grease, oil, wax, lacquer
paint, or other foreign matter that would tend to destroy or impair
adhesion.

1. Clean porous joint substrate surfaces by brushing, grinding, blast
cleaning, mechanical abrading, or a combination of these methods to
produce a clean, sound substrate capable of developing optimum bond
with joint sealants.

2. Remove loose particles remaining from above cleaning operations by
vacuuming or blowing out joints with oil-free compressed air. Porous
joint surfaces include but are not limited to the following:

a. Concrete.
b. Masonry.
3. Remove laitance and form-release agents from concrete.

C. Do not cut or damage joint edges.
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D.

Apply non-staining masking tape to face of surfaces adjacent to joints

before applying primers, caulking, or sealing compounds.

1. Do not leave gaps between ends of sealant backings.

2. Do not stretch, twist, puncture, or tear sealant backings.

3. Remove absorbent sealant backings that have become wet before
sealant application and replace them with dry materials.

Apply primer to sides of joints wherever required by compound

manufacturer®s printed instructions or as indicated by pre-construction

joint sealant substrate test.

1. Apply primer prior to installation of back-up rod or bond breaker
tape.

2. Use brush or other approved means that will reach all parts of
jJoints. Avoid application to or spillage onto adjacent substrate

surfaces.

3.3 BACKING INSTALLATION:

A

B.

Install backing material, to form joints enclosed on three sides as
required for specified depth of sealant.

Where deep joints occur, install filler to fill space behind the
backing rod and position the rod at proper depth.

Cut fillers installed by others to proper depth for installation of
backing rod and sealants.

Install backing rod, without puncturing the material, to a uniform
depth, within plus or minus 3 mm (1/8 inch) for sealant depths
specified.

Where space for backing rod does not exist, install bond breaker tape
strip at bottom (or back) of joint so sealant bonds only to two

opposing surfaces.

3.4 SEALANT DEPTHS AND GEOMETRY:

A
B.

At widths up to 6 mm (1/4 inch), sealant depth equal to width.

At widths over 6 mm (1/4 inch), sealant depth 1/2 of width up to 13 mm
(1/2 inch) maximum depth at center of joint with sealant thickness at
center of joint approximately 1/2 of depth at adhesion surface.

3.5 INSTALLATION:

A

General:
1. Apply sealants and caulking only when ambient temperature is between
5 degrees C and 38 degrees C (40 degrees and 100 degrees F).
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2. Do not install polysulfide base sealants where sealant may be
exposed to fumes from bituminous materials, or where water vapor in
continuous contact with cementitious materials may be present.

3. Do not install sealant type listed by manufacture as not suitable
for use in locations specified.

4. Apply caulking and sealing compound in accordance with
manufacturer®s printed instructions.

5. Avoid dropping or smearing compound on adjacent surfaces.

6. Fill joints solidly with compound and finish compound smooth.

7. Tool exposed joints to form smooth and uniform beds, with slightly
concave surface conforming to joint configuration per Figure 5A in
ASTM C1193 unless shown or specified otherwise in construction
documents. Remove masking tape immediately after tooling of sealant
and before sealant face starts to “skin” over. Remove any excess
sealant from adjacent surfaces of joint, leaving the working in a
clean finished condition.

8. Finish paving or floor joints flush unless joint is otherwise
detailed.

9. Apply compounds with nozzle size to fit joint width.

10. Test sealants for compatibility with each other and substrate. Use
only compatible sealant. Submit test reports.

11. Replace sealant which is damaged during construction process.

B. For application of sealants, follow requirements of ASTM C1193 unless
specified otherwise. Take all necessary steps to prevent three-sided
adhesion of sealants.

3.6 CLEANING:

A. Fresh compound accidentally smeared on adjoining surfaces: Scrape off
immediately and rub clean with a solvent as recommended by manufacturer
of the adjacent material or if not otherwise indicated by the caulking
or sealant manufacturer.

B. Leave adjacent surfaces in a clean and unstained condition.

---END - - -
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SECTION 09 91 00
PAINTING
PART 1 - GENERAL
1.1 DESCRIPTION:

A. Work of this Section includes all labor, materials, equipment, and
services necessary to complete the painting and Ffinishing as shown on the
construction documents and/or specified herein, including, but not limited
to, the following:

1. Prime coats which may be applied in shop under other sections.

2. Prime painting unprimed surfaces to be painted under this Section.

3. Painting items furnished with a prime coat of paint, including touching
up of or repairing of abraded, damaged or rusted prime coats applied by
others.

4. Painting ferrous metal (except stainless steel) exposed to view.

5. Painting galvanized ferrous metals exposed to view.

6. Painting pipes, pipe coverings, conduit, ducts, insulation, hangers,
supports and other mechanical and electrical items and equipment
exposed to view.

7. Painting includes shellacs, stains, varnishes, coatings specified, and
striping or markers and identity markings.

8. Incidental painting and touching up as required to produce proper
Ffinish for painted surfaces, including touching up of factory finished
items.

9. Painting of any surface not specifically mentioned to be painted
herein or on construction documents, but for which painting is
obviously necessary to complete the job, or work which comes within the
intent of these specifications, is to be included as though specified.

1.2 RELATED WORK:

A. Activity Hazard Analysis: Section 01 35 26, SAFETY REQUIREMENTS.

B. Shop prime painting of steel and ferrous metals: Division 23 — HEATING;
VENTILATION AND AIR-CONDITIONING; Division 26 - ELECTRICAL.

1.3 SUBMITTALS:

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

B. Painter qualifications.
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C.

Manufacturer®s Literature and Data:

1. Before work is started, submit manufacturer®s literature and technical
data, the current Master Painters Institute (MP1) "Approved Product
List" indicating brand label, product name and product code as of the
date of contract award, will be used to determine compliance with the
submittal requirements of this specification. The Contractor may choose
to use subsequent MPI "Approved Product List'", however, only one (1)
list may be used for the entire contract and each coating system is to
be from a single manufacturer. All coats on a particular substrate must
be from a single manufacturer. No variation from the MPI1 "Approved
Product List" where applicable is acceptable.

1.4 DELIVERY AND STORAGE:

A.

D.

Deliver materials to site in manufacturer®s sealed container marked to
show following:

1. Name of manufacturer.

2. Product type.

3. Batch number.

4_ Instructions for use.

5. Safety precautions.

In addition to manufacturer®s label, provide a label legibly printed as
following:

1. Federal Specification Number, where applicable, and name of material.
2. Surface upon which material is to be applied.

3. Specify Coat Types: Prime; body; finish; etc.

Maintain space for storage, and handling of painting materials and
equipment in a ventilated, neat and orderly condition to prevent
spontaneous combustion from occurring or igniting adjacent items.

Store materials at site at least 24 hours before using, at a temperature
between 7 and 30 degrees C (45 and 85 degrees F).

1.5 QUALITY ASSURANCE:

A

Qualification of Painters: Use only qualified journeyman painters for the
mixing and application of paint on exposed surfaces. Submit evidence that
key personnel have successfully performed surface preparation and
application of coating on a minimum of three (3) similar projects within
the past three (3) years.

Paint Coordination: Provide finish coats which are compatible with the
prime paints used. Review other Sections of these specifications in which
prime paints are to be provided to ensure compatibility of the total
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coatings system for the various substrates. Upon request from other
subcontractors, furnish information on the characteristics of the finish
materials proposed to be used, to ensure that compatible prime coats are
used. Provide barrier coats over incompatible primers or remove and re-
prime as required. Notify the Contracting Officer Representative (COR) in
writing of any anticipated problems using the coating systems as specified
with substrates primed by others.
1.6 REGULATORY REQUIREMENTS:
A. Paint materials are to conform to the restrictions of the local

Environmental and Toxic Control jurisdiction.

1. Volatile Organic Compounds (VOC) Emissions Requirements: Field-applied
paints and coatings that are inside the waterproofing system to not
exceed limits of authorities having jurisdiction.

2. Lead-Base Paint:

a. Comply with Section 410 of the Lead-Based Paint Poisoning Prevention
Act, as amended, and with implementing regulations promulgated by
Secretary of Housing and Urban Development.

b. Regulations concerning prohibition against use of lead-based paint
in federal and federally assisted construction, or rehabilitation of
residential structures are set forth in Subpart F, Title 24, Code of
Federal Regulations, Department of Housing and Urban Development.

c. Do not use coatings having a lead content over 0.06 percent by
weight of non-volatile content.

d. For lead-paint removal, see Section 02 83 33.13, LEAD-BASED PAINT
REMOVAL AND DISPOSAL.

3. Asbestos: Provide materials that do not contain asbestos.

4. Chromate, Cadmium, Mercury, and Silica: Provide materials that do not
contain zinc-chromate, strontium-chromate, Cadmium, mercury or mercury
compounds or free crystalline silica.

5. Human Carcinogens: Provide materials that do not contain any of the
ACGIH-BKLT and ACGHI-DOC confirmed or suspected human carcinogens.

6. Use high performance acrylic paints in place of alkyd paints.
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1.8 SAFETY AND HEALTH

A

Apply paint materials using safety methods and equipment In accordance

with the following:

1. Comply with applicable Federal, State, and local laws and regulations,
and with the ACCIDENT PREVENTION PLAN, including the Activity Hazard
Analysis (AHA) as specified in Section 01 35 26, SAFETY REQUIREMENTS.
The AHA is to include analyses of the potential impact of painting
operations on painting personnel and on others involved in and adjacent
to the work zone.

Safety Methods Used During Paint Application: Comply with the requirements

of SSPC PA Guide 10.

Toxic Materials: To protect personnel from overexposure to toxic

materials, conform to the most stringent guidance of:

1. The applicable manufacturer’s Material Safety Data Sheets (MSDS) or
local regulation.

2. 29 CFR 1910.1000.

3. ACHIH-BKLT and ACGHI-DOC, threshold limit values.

1.9 APPLICABLE PUBLICATIONS:

A

Publications listed below form a part of this specification to the extent

referenced. Publications are referenced in the text by basic designation

only.

American Conference of Governmental Industrial Hygienists (ACGIH):

ACGIH TLV-BKLT-2012..... Threshold Limit Values (TLV) for Chemical
Substances and Physical Agents and Biological
Exposure Indices (BEIls)

ACGIH TLV-DOC-2012...... Documentation of Threshold Limit Values and
Biological Exposure Indices, (Seventh Edition)

ASME International (ASME):

A13.1-07(R2013) ... ... ... Scheme for the ldentification of Piping Systems
Code of Federal Regulation (CFR):
40 CFR 59. ... ... ... ... Determination of Volatile Matter Content, Water

Content, Density Volume Solids, and Weight Solids
of Surface Coating
Master Painters Institute (MPI):

1o Aluminum Paint

. Exterior Alkyd, Flat MPI Gloss Level 1
L Exterior Alkyd Enamel MP1 Gloss Level 6
1 Exterior Latex, Flat
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S Exterior Latex, Semi-Gloss

18, e Organic Zinc Rich Primer

22 e Aluminum Paint, High Heat (up to 590% - 1100F)

A Exterior / Interior Alkyd Floor Enamel, Gloss

0 1 Polyurethane, Moisture Cured, Clear Gloss

e Interior Satin Latex, MPI Gloss Level 4

A4 e Interior Low Sheen Latex, MPI Gloss Level 2

L Interior Primer Sealer

G Interior Enamel Undercoat

A Interior Alkyd, Semi-Gloss, MPI Gloss Level 5

L Interior Alkyd, Gloss, MPI Gloss Level 6

B0 i Interior Latex Primer Sealer

Bl . Interior Alkyd, Eggshell, MPI Gloss Level 3

LS Interior Latex, MPI Gloss Level 3

LS G Interior Latex, Flat, MPI Gloss Level 1

B4 ... Interior Latex, Semi-Gloss, MPI Gloss Level 5

L Interior/Exterior Alkyd Porch & Floor Enamel, Low
Gloss

0 Interior/Exterior Latex Porch & Floor Paint, Low
Gloss

B6. . Interior Alkyd Fire Retardant, Clear Top-Coat (ULC
Approved)

7 Interior Latex Fire Retardant, Top-Coat (ULC
Approved)

68, .. Interior/ Exterior Latex Porch & Floor Paint,
Gloss

7 Polyurethane, Moisture Cured, Clear, Flat

A A Epoxy Cold Cured, Gloss

74 Marine Alkyd Metal Primer

S Exterior Alkyd, Semi-Gloss

12 1 Fast Drying Metal Primer

114 . Interior Latex, Gloss

119 . e Exterior Latex, High Gloss (acrylic)

0 Galvanized Water Based Primer

135 it Non-Cementitious Galvanized Primer

G Interior High Performance Latex, MPI Gloss Level 2

139 . e a Interior High Performance Latex, MPI Gloss Level 3

O Interior High Performance Latex, MPI Gloss Level 4
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I Interior High Performance Latex (SG) MPI Gloss
Level 5
163 . oo Exterior Water Based Semi-Gloss Light Industrial

Coating, MPI Gloss Level 5
F. Society for Protective Coatings (SSPC):

SSPC SP 1-82(R2004)..... Solvent Cleaning

SSPC SP 2-82(R2004)..... Hand Tool Cleaning

SSPC SP 3-28(R2004)..... Power Tool Cleaning

SSPC SP 10/NACE No.2...._.Near-White Blast Cleaning

SSPC PA Guide 10........ Guide to Safety and Health Requirements
G. U.S. National Archives and Records Administration (NARA):

29 CFR 1910.1000........ Air Contaminants

H. Underwriter’s Laboratory (UL)
PART 2 - PRODUCTS
2.1 MATERIALS:

A. Conform to the coating specifications and standards referenced in PART 3.
Submit manufacturer’s technical data sheets for specified coatings and
solvents.

2.2 PAINT PROPERTIES:

A. Use ready-mixed (including colors), except two component epoxies,
polyurethanes, polyesters, paints having metallic powders packaged
separately and paints requiring specified additives.

B. Where no requirements are given in the referenced specifications for
primers, use primers with pigment and vehicle, compatible with substrate
and finish coats specified.

C. Provide undercoat paint produced by the same manufacturer as the finish
coats. Use only thinners approved by the paint manufacturer, and use only
to recommended limits.

D. VOC Content: For Ffield applications that are inside the weatherproofing
system, paints and coating to comply with VOC content limits of
authorities having jurisdiction and the following VOC content limits:

1. Flat Paints and Coatings: 50 g/L.

2. Non-flat Paints and Coatings: 150 g/L.

3. Primers, Sealers, and Undercoaters: 200 g/L.

4_ Anticorrosive and Antirust Paints applied to Ferrous Metals: 250 g/L.
5. Zinc-Rich Industrial Maintenance Primers: 340 g/L.

6. Pretreatment Wash Primers: 420 g/L.
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E. VOC test method for paints and coatings is to be in accordance with
40 CFR 59 (EPA Method 24). Part 60, Appendix A with the exempt compounds’
content determined by Method 303 (Determination of Exempt Compounds) 1in
the South Coast Air Quality Management District’s (SCAQMD) “Laboratory
Methods of Analysis for Enforcement Samples™ manual.
2.3 BIOBASED CONTENT

A. Paint products shall comply with following bio-based standards for
biobased materials:

Material Type Percent by Weight
Interior Paint 20 percent biobased material
Interior Paint- Oil Based and 67 percent biobased material

Solvent Alkyd

Exterior Paint 20 percent biobased material

B. The minimum-content standards are based on the weight (not the volume)
of the material.

PART 3 - EXECUTION
3.1 JOB CONDITIONS:
A. Safety: Observe required safety regulations and manufacturer®s warning and
instructions for storage, handling and application of painting materials.

1. Take necessary precautions to protect personnel and property from
hazards due to falls, injuries, toxic fumes, fire, explosion, or other
harm.

2. Deposit soiled cleaning rags and waste materials in metal containers
approved for that purpose. Dispose of such items off the site at end of
each day’s work.

B. Atmospheric and Surface Conditions:

1. Do not apply coating when air or substrate conditions are:

a. Less than 3 degrees C (5 degrees F) above dew point.

b. Below 10 degrees C (50 degrees F) or over 35 degrees C
(95 degrees F), unless specifically pre-approved by the COR and the
product manufacturer. Under no circumstances are application
conditions to exceed manufacturer recommendations.

c. When the relative humidity exceeds 85 percent; or to damp or wet
surfaces; unless otherwise permitted by the paint manufacturer’s
printed instructions.

2. Maintain interior temperatures until paint dries hard.

3. Do no exterior painting when it is windy and dusty.

4. Do not paint in direct sunlight or on surfaces that the sun will warm.
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5. Apply only on clean, dry and frost free surfaces except as follows:

a. Apply water thinned acrylic and cementitious paints to damp (not
wet) surfaces only when allowed by manufacturer®s printed
instructions.

b. Concrete and masonry when permitted by manufacturer’s
recommendations, dampen surfaces to which water thinned acrylic and
cementitious paints are applied with a fine mist of water on hot dry
days to prevent excessive suction and to cool surface.

6. Varnishing:
a. Apply in clean areas and in still air.
b. Before varnishing vacuum and dust area.

c. Immediately before varnishing wipe down surfaces with a tack rag.

3.2 INSPECTION:

A

Examine the areas and conditions where painting and finishing are to be
applied and correct any conditions detrimental to the proper and timely
completion of the work. Do not proceed with the work until unsatisfactory
conditions are corrected to permit proper installation of the work.

3.3 GENERAL WORKMANSHIP REQUIREMENTS:

A

B.

Application may be by brush or roller. Spray application only upon
acceptance from the COR in writing.

Furnish to the COR a painting schedule indicating when the respective
coats of paint for the various areas and surfaces will be completed. This
schedule is to be kept current as the job progresses.

Protect work at all times. Protect all adjacent work and materials by
suitable covering or other method during progress of work. Upon completion
of the work, remove all paint and varnish spots from floors, glass and
other surfaces. Remove from the premises all rubbish and accumulated
materials of whatever nature not caused by others and leave work in a
clean condition.

Remove and protect hardware, accessories, device plates, lighting
fixtures, and factory finished work, and similar items, or provide in
place protection. Upon completion of each space, carefully replace all
removed items by workmen skilled in the trades involved.

When indicated to be painted, remove electrical panel box covers and doors
before painting walls. Paint separately and re-install after all paint is
dry.
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F.

J.

Materials are to be applied under adequate illumination, evenly spread and
flowed on smoothly to avoid runs, sags, holidays, brush marks, air bubbles
and excessive roller stipple.

Apply materials with a coverage to hide substrate completely. When color,
stain, dirt or undercoats show through final coat of paint, the surface is
to be covered by additional coats until the paint film is of uniform
finish, color, appearance and coverage, at no additional cost to the
Government.

All coats are to be dry to manufacturer’s recommendations before applying
succeeding coats.

All suction spots or “hot spots” in plaster after the application of the
first coat are to be touched up before applying the second coat.

Do not apply paint behind frameless mirrors that use mastic for adhering
to wall surface.

3.4 SURFACE PREPARATION:

A

General:

1. The Contractor shall be held wholly responsible for the finished
appearance and satisfactory completion of painting work. Properly
prepare all surfaces to receive paint, which includes cleaning,
sanding, and touching-up of all prime coats applied under other
Sections of the work. Broom clean all spaces before painting is
started. All surfaces to be painted or finished are to be completely
dry, clean and smooth.

2. See other sections of specifications for specified surface conditions
and prime coat.

3. Perform preparation and cleaning procedures in strict accordance with
the paint manufacturer’s instructions and as herein specified, for each
particular substrate condition.

4. Clean surfaces before applying paint or surface treatments with
materials and methods compatible with substrate and specified finish.
Remove any residue remaining from cleaning agents used. Do not use
solvents, acid, or steam on concrete and masonry. Schedule the cleaning
and painting so that dust and other contaminants from the cleaning
process will not fall in wet, newly painted surfaces.

5. Maximum Moisture Content of Substrates: When measured with an
electronic moisture meter as follows:

a. Concrete: 12 percent.
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B. Ferrous Metals:

1.

5.

Remove oil, grease, soil, drawing and cutting compounds, flux and other

detrimental foreign matter in accordance with SSPC-SP 1 (Solvent

Cleaning).

Remove loose mill scale, rust, and paint, by hand or power tool

cleaning, as defined in SSPC-SP 2 (Hand Tool Cleaning) and SSPC-SP 3

(Power Tool Cleaning).

Fill dents, holes and similar voids and depressions in flat exposed

surfaces of hollow steel doors and frames, access panels, roll-up steel

doors and similar items specified to have semi-gloss or gloss finish

with TT-F-322D (Filler, Two-Component Type, For Dents, Small Holes and

Blow-Holes). Finish flush with adjacent surfaces.

a. Fill flat head countersunk screws used for permanent anchors.

b. Do not fill screws of item intended for removal such as glazing
beads.

Spot prime abraded and damaged areas in shop prime coat which expose

bare metal with same type of paint used for prime coat. Feather edge of

spot prime to produce smooth finish coat.

Spot prime abraded and damaged areas which expose bare metal of factory

finished items with paint as recommended by manufacturer of item.

Zinc-Coated (Galvanized) Metal Surfaces Specified Painted:

1. Clean surfaces to remove grease, oil and other deterrents to paint
adhesion in accordance with SSPC-SP 1 (Solvent Cleaning).

2. Spot coat abraded and damaged areas of zinc-coating which expose base
metal on hot-dip zinc-coated items with MPI 18 (Organic Zinc Rich
Coating). Prime or spot prime with MPI 134 (Waterborne Galvanized
Primer) or MP1 135 (Non-Cementitious Galvanized Primer) depending on
Ffinish coat compatibility.

Concrete:

1. Clean and remove dust, dirt, oil, grease efflorescence, form release
agents, laitance, and other deterrents to paint adhesion.

2. Use emulsion type cleaning agents to remove oil, grease, paint and
similar products. Use of solvents, acid, or steam is not permitted.

3. Neutralize Concrete floors to be painted by washing with a solution of

1.4 Kg (3 pounds) of zinc sulfate crystals to 3.8 L (1 gallon) of
water, allow to dry three (3) days and brush thoroughly free of
crystals.
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4. Repair broken and spalled concrete edges with concrete patching
compound to match adjacent surfaces as specified in
Division 03, CONCRETE Sections. Remove projections to level of adjacent
surface by grinding or similar methods.

3.5 PAINT PREPARATION:

A. Thoroughly mix painting materials to ensure uniformity of color, complete
dispersion of pigment and uniform composition.

B. Do not thin unless necessary for application and when finish paint is used
for body and prime coats. Use materials and quantities for thinning as
specified in manufacturer®s printed instructions.

C. Remove paint skins, then strain paint through commercial paint strainer to
remove lumps and other particles.

D. Mix two (2) component and two (2) part paint and those requiring additives
in such a manner as to uniformly blend as specified in manufacturer®s
printed instructions unless specified otherwise.

E. For tinting required to produce exact shades specified, use color pigment
recommended by the paint manufacturer.

3.6 APPLICATION:

A. Start of surface preparation or painting will be construed as acceptance
of the surface as satisfactory for the application of materials.

B. Unless otherwise specified, apply paint in three (3) coats; prime, body,
and finish. When two (2) coats applied to prime coat are the same, first
coat applied over primer is body coat and second coat is finish coat.

C. Apply each coat evenly and cover substrate completely.

D. Allow not less than 48 hours between application of succeeding coats,
except as allowed by manufacturer®s printed instructions, and approved by
COR.

E. Apply by brush or roller. Spray application for new or existing occupied
spaces only upon approval by acceptance from COR in writing.

1. Apply painting materials specifically required by manufacturer to be
applied by spraying.

2. In new construction and in existing occupied spaces, where paint is
applied by spray, mask or enclose with polyethylene, or similar air
tight material with edges and seams continuously sealed including items
specified in “Building and Structural Work Field Painting”; “Work not
Painted”; motors, controls, telephone, and electrical equipment, fronts
of sterilizes and other recessed equipment and similar prefinished

items.
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F. Do not paint in closed position operable items such as access doors and
panels, window sashes, overhead doors, and similar items except overhead
roll-up doors and shutters.

3.7 PRIME PAINTING:

A. After surface preparation, prime surfaces before application of body and
Ffinish coats, except as otherwise specified.

B. Spot prime and apply body coat to damaged and abraded painted surfaces
before applying succeeding coats.

C. Additional field applied prime coats over shop or factory applied prime
coats are not required except for exterior exposed steel apply an
additional prime coat.

D. Metals:

1. Steel and iron: MPlI 95 (Fast Drying Metal Primer).
2. Zinc-coated steel and iron: MP1 134 (Waterborne Galvanized Primer).
3. Aluminum scheduled to be painted: MPI 95 (Fast Drying Metal Primer).

E. Machinery not factory finished: MPI 9 (Exterior Alkyd Enamel).

F. Concrete Floors: MPI 60 (Interior/ Exterior Latex Porch & Floor Paint, Low
Gloss). MP1 99 (Water-based Acrylic Curing and Sealing Compound).

3.8 EXTERIOR FINISHES:

A. Apply following Finish coats where specified in Section 09 06 00, SCHEDULE
FOR FINISHES.

B. Steel and Ferrous Metal:

1. Two (2) coats of MPI 94 (Exterior Alkyd, Semi-Gloss) on exposed
surfaces, except on surfaces over 94 degrees C (201 degrees F).

C. Machinery without factory finish except for primer: One (1) coat MPI 94

(Exterior Alkyd, Semi-Gloss).
3.9 INTERIOR FINISHES:

A. Apply following Ffinish coats over prime coats in spaces or on surfaces
specified in Section 09 06 00, SCHEDULE FOR FINISHES.

B. Metal Work:

1. Apply to exposed surfaces.
2. Omit body and finish coats on surfaces concealed after installation
except electrical conduit containing conductors over 600 volts.
3. Ferrous Metal, Galvanized Metal, and Other Metals Scheduled:
a. Apply two (2) coats of MP1 47 (Interior Alkyd, Semi-Gloss) unless
specified otherwise.
b. Machinery: One (1) coat MPlI 9 (Exterior Alkyd Enamel).
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C.

Concrete Floors: One (1) coat of MPI 68 (Interior/ Exterior Latex Porch &
Floor Paint, Gloss).

3.10 REFINISHING EXISTING PAINTED SURFACES:

A

H.

Clean, patch and repair existing surfaces as specified under “Surface
Preparation”. No “telegraphing” of lines, ridges, flakes, etc., through
new surfacing is permitted. Where this occurs, sand smooth and re-finish
until surface meets with COR’s approval.

Remove and reinstall items as specified under “General Workmanship
Requirements™.

Remove existing finishes or apply separation coats to prevent non
compatible coatings from having contact.

Patched or Replaced Areas in Surfaces and Components: Apply spot prime and
body coats as specified for new work to repaired areas or replaced
components.

Except where scheduled for complete painting apply finish coat over plane
surface to nearest break in plane, such as corner, reveal, or frame.
Refinish areas as specified for new work to match adjoining work unless
specified or scheduled otherwise.

Sand or dull glossy surfaces prior to painting.

Sand existing coatings to a feather edge so that transition between new
and existing finish will not show in finished work.

3.11 PAINT COLOR:

A.
B.

Color and gloss shall be selected by COR.

For additional requirements regarding color see Articles, “REFINISHING

EXISTING PAINTED SURFACE” and “MECHANICAL AND ELECTRICAL FIELD PAINTING

SCHEDULE”.

Coat Colors:

1. Color of priming coat: Lighter than body coat.

2. Color of body coat: Lighter than finish coat.

3. Color prime and body coats to not show through the finish coat and to
mask surface imperfections or contrasts.

Painting, Caulking, Closures, and Fillers Adjacent to Casework:

1. Paint to match color of casework where casework has a paint finish.

2. Paint to match color of wall where casework is stainless steel, plastic

laminate, or varnished wood.

3.12 MECHANICAL AND ELECTRICAL WORK FIELD PAINTING SCHEDULE:

A

Field painting of mechanical and electrical consists of cleaning,
touching-up abraded shop prime coats, and applying prime, body and finish
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coats to materials and equipment if not factory finished in space
scheduled to be finished.

B. In spaces not scheduled to be Ffinish painted, paint as specified below.

C. Paint various systems specified in Division 23 — HEATING, VENTILATION AND
AIR-CONDITIONING and Division 26 - ELECTRICAL.

D. Paint after tests have been completed.

E. Omit prime coat from factory prime-coated items.

F. Finish painting of mechanical and electrical equipment is not required
when located in interstitial spaces, above suspended ceilings, in
concealed areas such as pipe and electric closets, pipe basements, pipe
tunnels, trenches, attics, roof spaces, shafts and furred spaces except on
electrical conduit containing feeders 600 volts or more.

G. Color:

1. Paint items having no color specified to match surrounding surfaces.
2. Paint colors as specified for following:

a. White: Exterior unfinished surfaces of enameled plumbing fixtures.
Insulation coverings on breeching and uptake inside boiler house,
drums and drum-heads, oil heaters, condensate tanks and condensate
piping.

b. Gray: Heating, ventilating, air conditioning and refrigeration
equipment (except as required to match surrounding surfaces), and
water and sewage treatment equipment and sewage ejection equipment.

c. Aluminum Color: Ferrous metal on outside of boilers and in
connection with boiler settings including supporting doors and door
frames and fuel oil burning equipment, and steam generation system
(bare piping, fittings, hangers, supports, valves, traps and
miscellaneous iron work in contact with pipe).

d. Federal Safety Red: Exposed fire protection piping hydrants, post
indicators, electrical conducts containing fire alarm control
wiring, and fire alarm equipment.

e. Federal Safety Orange: Entire lengths of electrical conduits
containing feeders 600 volts or more.

f. Color to match brickwork sheet metal covering on breeching outside
of exterior wall of boiler house.

H. Apply paint systems on properly prepared and primed surface as follows:
1. Exterior Locations:

a. Apply two (2) coats of MP1 94 (Exterior Alkyd, Semi-gloss) to the
following ferrous metal items:
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Exposed piping and similar items.

b. Apply two (2) coats of MPI 11 (Exterior Latex, Semi-Gloss) to
galvanized and zinc-copper alloy metal.

2. Interior Locations:

a. Apply two (2) coats of MP1 47 (Interior Alkyd, Semi-Gloss) to
following items:

1) Metal under 94 degrees C (201 degrees F) of items such as bare
piping, fittings, hangers and supports.

2) Equipment and systems such as hinged covers and frames for
control cabinets and boxes, cast-iron radiators, electric
conduits and panel boards.

3) Heating, ventilating, air conditioning, plumbing equipment, and
machinery having shop prime coat and not factory finished.

3. Other exposed locations:

a. Cloth jackets of insulation of ducts and pipes in connection with
plumbing, air conditioning, ventilating refrigeration and heating
systems: One (1) coat of MPI 50 (Interior Latex Primer Sealer) and
one (1) coat of MPlI 10 (Exterior Latex, Flat).

3.13 BUILDING AND STRUCTURAL WORK FIELD PAINTING:
A. Painting and Finishing of interior and exterior work except as specified
here-in-after.
1. Painting and finishing of new and existing work including colors and
gloss of finish selected is specified in Finish Schedule.
2. Painting of disturbed, damaged and repaired or patched surfaces when
entire space is not scheduled for complete repainting or refinishing.
3. Painting of ferrous metal and galvanized metal.
4. ldentity painting and safety painting.
B. Building and Structural Work not Painted:
1. Prefinished items:

a. Casework, doors, elevator entrances and cabs, metal panels, wall
covering, and similar items specified factory finished under other
sections.

b. Factory finished equipment and pre-engineered metal building
components such as metal roof and wall panels.

2. Finished surfaces:

a. Hardware except ferrous metal.

b. Anodized aluminum, stainless steel, chromium plating, copper, and
brass, except as otherwise specified.
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3.14
A.

c. Signs, fixtures, and other similar items integrally finished.

Concealed surfaces:

a. Inside dumbwaiter, elevator and duct shafts, interstitial spaces,
pipe basements, crawl spaces, pipe tunnels, above ceilings, attics,
except as otherwise specified.

b. Inside walls or other spaces behind access doors or panels.

c. Surfaces concealed behind permanently installed casework and
equipment.

Moving and operating parts:

a. Shafts, chains, gears, mechanical and electrical operators,
linkages, and sprinkler heads, and sensing devices.

b. Tracks for overhead or coiling doors, shutters, and grilles.

Labels:

a. Code required label, such as Underwriters Laboratories Inc.,
Intertek Testing Service or Factory Mutual Research Corporation.

b. Ildentification plates, instruction plates, performance rating, and
nomenclature.

Galvanized metal:

a. Exterior chain link fence and gates, corrugated metal areaways, and
gratings.

b. Gas Storage Racks.

c. Except where specifically specified to be painted.

Metal safety treads and nosings.

Gaskets.

Concrete curbs, gutters, pavements, retaining walls, exterior exposed

foundations walls and interior walls In pipe basements.

IDENTITY PAINTING SCHEDULE:

Identify designated service in new buildings or projects with extensive

remodeling in accordance with ASME A13.1, unless specified otherwise, on

exposed piping, piping above removable ceilings, piping in accessible pipe

spaces, interstitial spaces, and piping behind access panels. For existing

spaces where work is minor match existing.

1.

2.

Legend may be identified using snap-on coil plastic markers or by paint
stencil applications.

Apply legends adjacent to changes in direction, on branches, where
pipes pass through walls or floors, adjacent to operating accessories
such as valves, regulators, strainers and cleanouts a minimum of 12.2 M
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(40 feet) apart on straight runs of piping. ldentification next to
plumbing fixtures is not required.

3. Locate Legends clearly visible from operating position.

4_ Use arrow to indicate direction of flow using black stencil paint.

5. ldentify pipe contents with sufficient additional details such as
temperature, pressure, and contents to identify possible hazard. Insert
working pressure shown on construction documents where asterisk appears
for High, Medium, and Low Pressure designations as follows:

a. High Pressure - 414 kPa (60 psig) and above.
b. Medium Pressure - 104 to 413 kPa (15 to 59 psig).-
c. Low Pressure - 103 kPa (14 psig) and below.
d. Add Fuel oil grade numbers.
6. Legend name in full or in abbreviated form as follows:

COLOR OF COLOR OF COLOR OF LEGEND
PIPING EXPOSED PIPING BACKGROUND LETTERS ABBREVIATIONS
Chilled Water Supply Green White Ch. wtr Sup
Chilled Water Return Green White Ch. Wtr Ret
Fuel Gas Yellow Black Gas

3.15 PROTECTION CLEAN UP, AND TOUCH-UP:

A. Protect work from paint droppings and spattering by use of masking, drop
cloths, removal of items or by other approved methods.

B. Upon completion, clean paint from hardware, glass and other surfaces and
items not required to be painted of paint drops or smears.

C. Before final inspection, touch-up or refinished in a manner to produce
solid even color and finish texture, free from defects in work which was
damaged or discolored.

---END - - -
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SECTION 23 11 23
FACILITY NATURAL-GAS PIPING
PART 1 - GENERAL
1.1 DESCRIPTION
Fuel gas systems, including piping, equipment and all necessary
accessories as designated in this section. Fuel gas piping for central
boiler plants is not included.
1.2 RELATED WORK
A_ Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, and SAMPLES.
B. Section 07 92 00, JOINT SEALANTS.
C. Section 09 91 00, PAINTING.
1.3 SUBMITTALS
A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT
DATA, and SAMPLES.
B. Manufacturer®s Literature and Data:
1. Pipe & Fittings.
2. Valves.
3. Strainers.
4_ All items listed in Part 2 - Products.
C. Detailed shop drawing of clamping device and extensions when required
in connection with the waterproofing membrane.
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. Federal Specifications (Fed. Spec.):
A-A-59617. .. ... ........ Unions, Brass or Bronze Threaded, Pipe
Connections and Solder-Joint Tube Connections
C. American National Standards Institute (ANSI):
American Society of Mechanical Engineers (ASME): (Copyrighted Society)

A13.1-(2007) oo Scheme for Identification of Piping Systems

B16.3-(2006) - - . - - o .- ... Malleable Iron Threaded Fittings: Classes 150
and 300 ANSI/ASME

B16.9-2007 .. ... ..._..... Factory-Made Wrought Steel Buttwelding Fittings
ANS1/ASME

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

Threaded ANSI/ASME
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B16.15-2006............. Cast Copper Alloy Threaded Fittings: Classes
125 and 250 ANSI/ASME
B31.8-2010 ...........-. Gas Transmission and Distribution Piping

Systems ANSI/ASME
D. American Society for Testing and Materials (ASTM):

A47-99(2009) ........... Standard Specification for Ferritic Malleable
Iron Castings

AB3-10. .o oo Standard Specification for Pipe, Steel, Black
And Hot-Dipped, Zinc-coated Welded and Seamless

A183-09. ... ... .- .... Standard Specification for Carbon Steel Track
Bolts and Nuts

AB36-09. ... ... ... .... Standard Specification for Ductile Iron
Castings

A733-03(2009)el......... Standard Specification for Welded and Seamless

Carbon Steel and Austenitic Stainless Steel
Pipe Nipples
B687-99(2005)el......... Standard Specification for Brass, Copper, and
Chromium-Plated Pipe Nipples
E. National Fire Protection Association (NFPA):

54-2009 ... ... ... ..... National Fuel Gas Code

F. International Code Council
IPC 2009 ... .. ... ... ... International Plumbing Code
IFGC 2009. ... ... .. ...... International Fuel Gas Code

G. International Association of Plumbing and Mechanical Officials (1APMO):
Uniform Plumbing Code — 2009
1S6-06. ... ... ..., Installation Standard

H. Manufacturers Standardization Society of the Valve and Fittings
Industry, Inc. (MSS):

SP-72-2010 ............. Ball Valves with Flanged or Butt-Welding For
General Service
SP-110-2010. ... ooo.. Ball Valve Threaded, Socket-Welding, Solder

Joint, Grooved and Flared Ends
1.5 SYSTEM PRESSURE
Natural gas systems are designed and materials and equipment selected
to prevent failure under gas pressure of 105 kPa (15 psi) entering
government property and 35 kPa(5 psi) at downstream side of pressure
regulator.
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PART 2 - PRODUCTS
2.1 FUEL GAS SERVICE CONNECTIONS TO BUILDING

A

B.

E.

From inside face of exterior wall to a distance of approximately 1500

mm (10 feet) outside of building, use coated piping.

Pipe: Black steel, ASTM A53, Schedule 40. Shop-applied pipe coating

shall be one of the following types:

1. Coal Tar Enamel Coating: Exterior of pipe and Fittings shall be
cleaned, primed with Type B primer and coated with hot-applied coal
tar enamel with bonded layer of felt wrap In accordance with AWWA
C203. Asbestos felt shall not be used; felt material shall be
Ffibrous glass mat as specified in Appendix Section A2.1 of AWWA
C203.

2. Adhesive-thermoplastic Resin Coating: Fed. Spec. L-C-530, Type I

3. Thermosetting Epoxy Coating: Fed. Spec. L-C-530, Type 11

4. Field-applied plastic tape material used on pipe joints and for
repairing damaged areas of shop-applied coatings, Fed. Spec. L-T-
1512, Type 1, 10 mils nominal thickness for pipe joints, and Type
11, 20 mils nominal thickness for coating repairs.

Holiday Inspections: Procedure for holiday inspection: Holiday

Inspection shall be conducted on all coatings to determine the presence

and number of discontinuities in those coatings referenced in 2.6/B -

1, 2, 3, and 4 using a Tinker & Rasor model AP/W Holiday Detector.

Holiday inspection shall be performed in a manner spelled out in the

Tinker & Rasor operating instructions and at a voltage level

recommended by the coating manufacturer or applicable NACE

International Standard such as RPO 274-93 or RPO 490-90 in the case

thermosetting epoxy coating. Holiday Detectors shall be calibrated and

supplied with a certificate of calibration from the factory. A

calibration of the Holiday Detector shall be performed once every 6

months to verify output voltages are true and correct.

Fittings:

1. Butt weld fittings, wrought steel, ANSI B16.9.

2. Socket weld and threaded fittings forged steel, ANSI B16.11.

3. Grooved End: Ductile iron (ASTM A536, Grade 65-45-12), malleable
iron (ASTM A47, Grade 32510), or steel (ASTM A53, Type F or Type E
or S, Grade B).

Joints: Welded, ANSI B31.8.
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2.2 FUEL GAS PIPING

A.
B.
C.

D.

Pipe: Black steel, ASTM A53, Schedule 40.

Nipples: Steel, ASTM A733, Schedule 40.

Fittings:

1. Sizes 50 mm (2 inch) under ANSI B 16.3 threaded malleable iron.

2. Over 50 mm (2 inch) and up to 100 mm (4 inch) ANSI B16.11 socket
welded.

3. Over 100 mm (4 inch) ANSI 16.9 butt welded.

Joints: Provide welded or threaded joints.

2.3 EXPOSED FUEL GAS PIPING

A

Finished Room: Use full iron pipe size chrome plated brass piping for
exposed fuel gas piping connecting fixtures, casework, cabinets,
equipment and reagent racks when not concealed by apron including those
furnished by the Government or specified in other sections.

1. Pipe: Fed. Spec. WW-P-351, standard weight

2. Fittings: ANSI B16.15 cast bronze threaded fittings with chrome
finish, (125 and 250).

3. Nipples: ASTM B 687, Chromium-plated.

4_ Unions: 50 mm (2 inches and smaller) Mss SP-72, SP-110, Brass or
Bronze threaded with chrome finish. Unions 65 mm (2-1/2 inches) and
larger shall be flange type with approved gaskets.

5. Valves: Mss SP-72, SP-110, Brass or bronze with chrome finish.

Unfinished Rooms, Mechanical Rooms and Kitchens: Chrome-plated brass

piping is not required. Paint piping systems as specified in Section 09

91 00, PAINTING

2.4 VALVES

A

Ball Valve: 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.

Gas Vent Cocks: 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.

2.5 WATERPROOFING

A

B.

Provide at points where pipes pass through membrane waterproofed floors
or walls in contact with earth.
Walls: Per Section 07 92 00, JOINT SEALANTS.
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2.6 STRAINERS

A

C.

Provide on high pressure side of pressure reducing valves, on inlet
side of indicating and control instruments and equipment subject to
sediment damage and where shown on drawings. Strainer element shall be
removable without disconnection of piping.

Gas Lines: "Y" type with removable mesh lined brass strainer sleeve.
Body: Smaller than 80 mm (3 inches), brass or bronze; 80 mm (3 inches)

and larger, cast iron or semi-steel.

2.7 DIELECTRIC FITTINGS

Provide dielectric couplings or unions between ferrous and non-ferrous

pipe.

PART 3 - EXECUTION
3.1 INSTALLATION

A

General: Comply with the International Fuel Gas Code and the following:

1. Install branch piping for fuel gas and connect to all fixtures,
valves, cocks, outlets, casework, cabinets and equipment, including
those furnished by the Government or specified in other sections.

2. Pipe shall be round and straight. Cutting shall be done with proper
tools. Pipe, shall be reamed to full size after cutting.

3. All pipe runs shall be laid out to avoid interference with other
work.

4. Install valves with stem in horizontal position whenever possible.

All valves shall be easily accessible.

5. Install union and shut-off valve on pressure piping at connections
to equipment.
6. Pipe Hangers, Supports and Accessories:

a. All piping shall be supported per the International Fuel Gas
Code, Chapter No. 4.

b. Shop Painting and Plating: Hangers, supports, rods, inserts and
accessories used for Pipe supports shall be shop coated with red
lead or zinc Chromate primer paint. Electroplated copper hanger
rods, hangers and accessories may be used with copper tubing.

c. Floor, Wall and Ceiling Plates, Supports, Hangers:

1) Solid or split unplated cast iron, chrome plated in finished
areas.

2) All plates shall be provided with set screws.

3) Pipe Hangers: Height adjustable clevis type.

4) Adjustable Floor Rests and Base Flanges: Steel.
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5) Concrete Inserts: "Universal' or continuous slotted type.

6) Hanger Rods: Mild, low carbon steel, fully threaded or
Threaded at each end with two removable nuts at each end for
positioning rod and hanger and locking each in place.

7) Riser Clamps: Malleable iron or steel.

8) Rollers: Cast iron.

9) Self-drilling type expansion shields shall be "Phillips" type,
with case hardened steel expander plugs.

10) Miscellaneous Materials: As specified, required, directed or
as noted on the drawings for proper installation of hangers,
supports and accessories.

7. Install cast chrome plated escutcheon with set screw at each wall,
floor and ceiling penetration in exposed finished locations and
within cabinets and millwork.

8. Penetrations:

a. Fire Stopping: Where pipes pass through fire partitions, fire
walls, smoke partitions, or floors, install a fire stop that
provides an effective barrier against the spread of fire, smoke
and gases. Completely Ffill and seal clearances between piping and
openings with the fire stopping materials.

b. Waterproofing: At floor penetrations, completely seal clearances
around the pipe and make watertight with sealant as specified in
Section 07 92 00, JOINT SEALANTS.

B. Piping shall conform to the following:

1. Fuel Gas:

a. Entire fuel gas piping installation shall be iIn accordance with
requirements of NFPA 54.

b. Provide fuel gas piping with plugged drip pockets at low points.

3.2 CLEANING OF SYSTEM AFTER INSTALLATION

Clean all piping systems to remove all dirt, coatings and debris.

Remove all valves, controls etc., and reinstall after piping system has

been cleaned.

3.3 TESTS
A. General: Test system either in its entirety or in sections after system

is installed or cleaned.
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B. Test shall be made in accordance with Section 406 of the International
Fuel Gas Code. The system shall be tested at a minimum of 1.5 times
maximum working pressure, but not less than 3 psig (20 kPa) gage).

---END- - -
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SECTION 23 64 00
PACKAGED WATER CHILLERS

PART 1 - GENERAL
1.1 DESCRIPTION

A

Rotary-Screw air-cooled chillers complete with accessories.

1.2 RELATED WORK

A.
B.
C.
D.
E.

F.
G.
H.

Section 01 00 00, GENERAL REQUIREMENTS.

Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, and SAMPLES.
Section 23 05 11, COMMON WORK RESULTS FOR HVAC.

Section 23 21 23, HYDRONIC PUMPS.

Section 23 05 41, NOISE and VIBRATION CONTROL FOR HVAC PIPING and
EQUIPMENT .

Section 23 21 13, HYDRONIC PIPING.

Section 23 05 12, GENERAL MOTOR REQUIREMENTS FOR HVAC EQUIPMENT.
Section 26 29 11, MOTOR CONTROLLERS.

1.3 DEFINITION

A

D.

Engineering Control Center (ECC): The centralized control point for the
intelligent control network. The ECC comprises of personal computer and
connected devices to form a single workstation.

BACNET: Building Automation Control Network Protocol, ASHRAE Standard
135.

Ethernet: A trademark for a system for exchanging messages between
computers on a local area network using coaxial, fiber optic, or
twisted-pair cables.

FTT-10: Echelon Transmitter-Free Topology Transceiver.

1.4 QUALITY ASSURANCE

A

B.

Refer to Paragraph, QUALITY ASSURANCE, in Section 23 05 11, COMMON WORK
RESULTS FOR HVAC, and comply with the following.

Refer to PART 3 herein after and Section 01 00 00, GENERAL REQUIREMENTS
for test performance.

Comply with AHRI requirements for testing and certification of the
chillers.

Provide a 5-year motor and compressor warranty to include materials,
parts and labor.

Refer to OSHA 29 CFR 1910.95(a) and (b) for Occupational Noise Exposure
Standard

Refer to ASHRAE Standard 15, Safety Standard for Refrigeration System,
for refrigerant vapor detectors and monitor.
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1.5 APPLICABLE PUBLICATIONS

A

H.

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):

370-01. .. .o Sound Rating of Large Outdoor Refrigerating and
Air-Conditioning Equipment

495-1999 (R2002)........ Refrigerant Liquid Receivers

550/590-03. .. .. ... ... Standard for Water Chilling Packages Using the

Vapor Compression Cycle

575-94 ... Methods for Measuring Machinery Sound within
Equipment Space

American Society of Heating, Refrigerating, and Air-Conditioning

Engineers (ASHRAE):

ANSI/ASHRASE-15-2007. . . .Safety Standard for Mechanical Refrigeration
Systems

GDL 3-1996.............. Guidelines for Reducing Emission of Halogenated
Refrigerants in Refrigeration and Air-
Conditioning Equipment and Systems

American Society of Mechanical Engineers (ASME):

2007 i ASME Boiler and Pressure Vessel Code, Section
VII1, "Pressure Vessels - Division 1"

American Society of Testing Materials (ASTM):

C 534/ C 534M-2008...... Preformed, Flexible Elastomeric Cellular Thermal
Insulation in Sheet and Tubular Form

C612-04. . . ... Mineral-fiber Block and Board Thermal Insulation

National Electrical Manufacturing Association (NEMA):

250-2008. . ..o i e Enclosures for Electrical Equipment (1000 Volts
Maximum)

National Fire Protection Association (NFPA):

70-2008. .. oo National Electrical Code
Underwriters Laboratories, Inc. (UL):

1995-2005. ... .o Heating and Cooling Equipment

1.6 SUBMITTALS

A

B.

Submit in accordance with Specification Section 01 33 23, SHOP DRAWINGS,

PRODUCT DATA, and SAMPLES.

Manufacturer®s Literature and Data.

1. Rotary-screw chillers, including motor starters, control panels, and
vibration isolators, and remote condenser data shall include the
following:
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a. Rated capacity.

b. Pressure drop.

c. Efficiency at full load and part load WITHOUT applying any
tolerance indicated in the AHRI 550/590/Standard.

d. Refrigerant

e. Fan performance (Air-Cooled Chillers only.)

f. Accessories.

g- Installation instructions.

h. Start up procedures.

i. Wiring diagrams, including factor-installed and field-installed
wiring.

J - Sound/Noise data report. Manufacturer shall provide sound ratings.
Noise warning labels shall be posted on equipment.

k. Refrigerant vapor detectors and monitors.

C. Maintenance and operating manuals for each piece of equipment in
accordance with Section 01 00 00, GENERAL REQUIREMENTS.

D. Run test report for all chillers.

E. Product Certificate: Signed by chiller manufacturer certifying that
chillers furnished comply with AHRI requirements. The test report shall
include calibrated curves, calibration records, and data sheets for the
instrumentation used in factory tests.

PART 2 - PRODUCTS
2.1 ROTARY-SCREW AND SCROLL AIR-COOLED WATER CHILLERS

A. General: Factory-assembled and-tested rotary-screw or scroll water
chillers, complete with evaporator, compressors, motor, starters,
integral condenser, and controls mounted on a welded steel base. The
chiller unit shall consist of two compressors minimum, but not more than
eight, mounted on a single welded steel base. Where compressors are
paralleled, not more than two shall be so connected and not less than
two independent refrigerant circuits shall be provided. Chiller shall be
capable of operating one of the following refrigerants: HCFC-134a or
HCFC-410a.

B. Performance: Provide the capacity as shown on the drawings. Part load
and full load efficiency ratings of the chiller shall not exceed those
shown on the drawings.

C. Applicable Standard: Chillers shall be rated and certified according to
AHRI 550/590, and shall be stamped in compliance with AHRI
certification.
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D. Acoustics: Sound pressure levels shall not exceed the following
specified levels. The manufacturer shall provide sound treatment if
required to comply with the specified maximum levels. Testing shall be
in accordance with AHRI requirements.

OCTAVE BAND Overall
63 125 250 500 1000 2000 4000 8000 dB(A)
105

E. Compressor (Rotary-Screw Type): Positive-displacement oil injected type,
direct drive, cast-iron casing, precision-machined for minimum clearance
about periphery of rotors. Lubrication system shall provide oil at
proper temperature to all moving parts. Capacity control shall be by
means of variable speed drive and single slide valve to modulate the
capacity from 100 to 10 percent of full unit rated capacity without
unstable compressor operation. The slide valve shall be hydraulically
operated upon the actuation of temperature or pressure sensor.

F. Refrigerants Circuit: Each circuit shall contain include an electronic
expansion valve, refrigerant charging connections, compressor suction
and discharge shutoff valves, replaceable-core filter drier, sight glass
with moisture indicator, liquid-line solenoid valve, high and low
pressure safety valves, and insulated suction line.

G. Refrigerant and Oil: Sufficient volume of dehydrated refrigerant and
lubricating oil shall be provided to permit maximum unit capacity
operation before and during tests. Replace refrigerant charge lost
during the warranty period, due to equipment failure, without cost to
the Government.

H. Condenser:

1. Air-cooled integral condenser as shown on the drawings and specified
hereinafter.

2. Integral Condenser: Condenser coils shall be extended surface fin
and tube type, seamless copper tubes with aluminum fins. For
corrosion protection, see Paragraph 2.7 below. Condenser coils shall
be factory air tested at 3105 kPa (450 psig). Condenser fans shall be
propeller type, directly connected to motor shaft. Fans shall be
statically and dynamically balanced, with wire safety guards.
Condenser fan motors shall have permanently lubricated ball bearings
and three-phase thermal overload protection. All condenser fan

motors shall be variable speed. Unit shall start -18°C (0°F) with
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J.
K.

external damper assemblies. Units shall have grilles factory mounted

to prevent damage to coil surfaces.
Evaporator: Shell and tube design with seamless copper tubes roller
expanded into tube sheets. Designed, tested, and stamped in accordance
with applicable portions of ASME Boiler and Pressure Vessel Code,
Section VI, for working pressure produced by the water system, but not
less than 1035 kPa (150 psig). Refrigerant side working pressure shall
comply with ASHRAE Standard 15 with a working pressure of not less than
200 psig- Shell shall be constructed of carbon steel. For the waterside
of liquid cooler the performance shall be based on a water velocity not
less than 1 m/s (3 fps) with a maximum water velocity of 3 m/s (10 fps)
and a fouling factor 0.0000176 m? degrees C (0.0001 hr. sq. ft.) degrees
F/Btu. Evaporator for packaged air-cooled chiller units designed for
outdoor installation shall be protected against freeze-up in ambient
temperature down to -20 degrees C (-4 degrees F) by a resistance heater
cable under insulation with thermostat set to operate below 3 degrees C
(37 degrees F) ambient.
Isolation Pads: Manufacturer’s standard and per Specification 230541.
Insulation: Evaporator, suction piping, compressor, and all other parts
subject to condensation shall be insulated with 20 mm (0.75 inch)
minimum thickness of flexible-elastomeric thermal insulation, complying
with ASTM C534.
Refrigerant Receiver: Provide a liquid receiver for chiller units when
system refrigerant charge exceeds 80 percent of condenser refrigerant
volume. Liquid receivers shall be horizontal-type, designed, fitted, and
rated in conformance with AHRI 495. Receiver shall be constructed and
tested in conformance with Section VIIlI D1 of the ASME Boiler and
Pressure Vessel Code. Each receiver shall have a storage capacity not
less than 20 percent in excess of that required for fully charged
system. Each receiver shall be equipped with inlet, outlet drop pipes,
drain plug, purging valve, and relief devices as required by ASHRAE
Standard 15.
Controls: Chiller shall be furnished with unit mounted, stand-alone,
microprocessor-based controls in NEMA 4 enclosure, hinged and lockable,
factory wired with a single point power connection and separate control
circuit. The control panel provide chiller operation, including
monitoring of sensors and actuators, and shall be furnished with light
emitting diodes or liquid-crystal display keypad. Provide 110V GFCI
convenience outlet.
1. Following shall display as a minimum on the panel:
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a. Date and time.

b. Outdoor air temperature.

c. Operating and alarm status.

d. Entering and leaving water temperature-chilled water.

e. Operating set points-temperature and pressure.

f. Refrigerant temperature and pressure.

g- Operating hours.

h. Number of starts.

i. Current limit set point.

J- Maximum motor amperage (percent).

2. Control Functions:
a. Manual or automatic startup and shutdown time schedule.
b. Condenser water temperature.
c. Entering and leaving chilled water temperature and control set
points.
d. Automatic lead-lag switch.
3. Safety Functions: Following conditions shall shut down the chiller
and require manual reset to start:
a. Loss of chilled water flow.
b. Loss of condenser water flow (for water-cooled chillers only).
c. Low chilled water temperature.
d. Compressor motor current-overload protection.
e. Freeze protection.
f. Starter fault.
g- High or low oil pressure.
h. Recycling pumpdown.

N. The chiller control panel shall provide leaving chilled water
temperature reset based on return water temperature or outdoor air
temperature signal from Energy Control Center (ECC).

0. Remote Input: Provide contacts for remote input start/stop, leaving
water temperature, and demand limiting control.

P. Remote Output: Provide programmable relays alarms for abnormal operation
or shutdown, and capacity output to Engineering Control Center (ECC).

Q. Chiller control panel shall use BACnet interworking with data link
layer protocol for communication with building automation control
system.

R. Auxiliary hydronic system and the chiller(s) shall be interlocked to
provide time delay and start sequencing as indicated on control
drawings.
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S. Motor: Refer to Section 23 05 11, COMMON WORK RESULTS FOR HVAC.
Compressor motor furnished with the chiller shall be in accordance with
the chiller manufacturer and the electrical specification Section 23 05
12, GENERAL MOTOR REQUIREMENTS FOR HVAC EQUIPMENT. Starting torque of
motors shall be suitable for driven machines.

T. Motor Starter: Refer to Section 23 05 11, COMMON WORK RESULTS FOR HVAC.
Provide a starter in NEMA 1 enclosure, designed for floor or unit
mounted chiller using multiple compressors, with the lead compressor
starting at its minimum capacity may be provided with across-the-line
starter. See Section 26 29 11, MOTOR CONTGROLLERS for additional
requirements.

U. Architectural Louvered Panels: Provide louvered panel covers for the
condensing coils and service area below the condensers.

PART 3 — EXECUTION
3.1 EXAMINATION

A. Examine roughing-in for concrete equipment bases, anchor-bolt sizes and
locations, piping and electrical to verify actual locations and sizes
before chiller installation and other conditions that might affect
chiller performance, maintenance, and operation. Equipment locations
shown on drawings are approximate. Determine exact locations before
proceeding with installation.

3.2 EQUIPMENT INSTALLATION

A. Install chiller on concrete base with isolation pads.

1. Concrete base is specified in Section 03 30 00, CAST-IN-PLACE
CONCRETE

2. Vibration isolator types and installation requirements are specified
in Section 23 05 41, NOISE and VIBRATION CONTROL FOR HVAC PIPING and
EQUIPMENT

3. Anchor chiller to concrete base according to manufacturer’s written
instructions on vibration isolators.

4. Charge the chiller with refrigerant, if not factory charged.

5. Install accessories and any other equipment furnished loose by the
manufacturer, including remote starter, remote control panel, and
remote flow switches, according to the manufacturer written
instructions and electrical requirements.

6. Chillers shall be installed in a manner as to provide easy access for
tube pull and removal of compressor and motors etc.

B. Install refrigerant monitoring and safety equipment in accordance with
ASHRAE Standard 15.
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C. Install thermometers and gages as recommended by the manufacturer and/or
as shown on drawings.

D. Piping Connections:

1. Make piping connections to the chiller for chilled water and other
connections as necessary for proper operation and maintenance of the
equipment.

2. Make equipment connections with flanges and couplings for easy
removal and replacement of equipment.

3.3 STARTUP AND TESTING

A. Engage manufacturer®s factory-trained representative to perform startup
and testing service.

B. Inspect, equipment installation, including field-assembled components,
and piping and electrical connections.

C. After complete installation startup checks, according to the
manufacturers written instructions, do the following to demonstrate to
the VA that the equipment operate and perform as intended.

1. Check refrigerant charge is sufficient and chiller has been tested
for refrigerant leak.

2. Check bearing lubrication and oil levels.

3. Verify proper motor rotation.

4. Verify pumps associated with chillers are installed and operational.

5. Verify thermometers and gages are installed.

6. Operate chiller for run-in-period in accordance with the
manufacturer’s instruction and observe its performance.

7. Check and record refrigerant pressure, water flow, water temperature,
and power consumption of the chiller.

8. Test and adjust all controls and safeties. Replace or correct all
malfunctioning controls, safeties and equipment as soon as possible
to avoid any delay in the use of the equipment.

9. Prepare a written report outlining the results of tests and
inspections, and submit it to the VA.

D. Engage manufacturer’s certified factory trained representative to
provide training for 8 hours for the VA maintenance and operational
personnel to adjust, operate and maintain equipment.

- - -END-=- - -
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SECTION 26 05 73
OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY

PART 1 - GENERAL
1.1 DESCRIPTION

A. This section specifies the overcurrent protective device coordination
study, related calculations and analysis, indicated as the study in
this section.

B. A short-circuit and selective coordination study, and arc flash
calculations and analysis shall be prepared for the electrical
overcurrent devices to be installed under this project.

C. The study shall present a well-coordinated time-current analysis of
each overcurrent protective device from the individual device up to the
utility source.

1.2 RELATED WORK

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General
electrical requirements that are common to more than one section of
Division 26.

1.3 QUALITY ASSURANCE

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section
26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

B. The study shall be prepared by the equipment manufacturer, and
performed by the equipment manufacturer’s licensed electrical engineer.

1.4 SUBMITTALS

A. Submit six copies of the following in accordance with Section 26 05 11,
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

1. Product data on the software program to be used for the study.
Software shall be in mainstream use in the industry, shall provide
device settings and ratings, and shall show selective coordination
by time-current drawings.

2. Complete study as described in paragraph 1.6. Submittal of the study
shall be well-coordinated with submittals of the shop drawings for
equipment in related specification sections.

3. Certifications: Two weeks prior to final inspection, submit the
following.

a. Certification by the Contractor that the overcurrent protective

devices have been set in accordance with the approved study.
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1.5 APPLICABLE PUBLICATIONS

A.

Publications listed below (including amendments, addenda, revisions,

supplements, and errata) form a part of this specification to the

extent referenced. Publications are referenced in the text by

designation only.

Institute of Electrical and Electronics Engineers (IEEE):

241-90. ..ttt iii it Recommended Practice Electrical Systems in
Commercial Buildings

242-01 . i Recommended Practice for Protection and
Coordination of Industrial and Commercial Power
Systems

399-97 .. i Recommended Practice for Industrial and
Commercial Power Systems Analysis

1584-02. ... Performing Arc-Flash Hazards Calculations

1584A-04. ...t iienen. Performing Arc-Flash Hazards Calculations -
Amendment 1

1584B-11.....ctiviven... Performing Arc-Flash Hazards Calculations -
Amendment 2

National Fire Protection Association (NFPA):

TO=14 . @ et e e e e e National Electrical Code (NEC)
JOE=15. ..t iieiennnn Standard for Electrical Safety in the Workplace
99-15 . ittt e e Health Care Facilities Code

1.6 STUDY REQUIREMENTS

A.
B.

The study shall be in accordance with IEEE and NFPA standards.
The study shall include one line diagram, short-circuit and ground
fault analysis, protective coordination plots for all overcurrent
protective devices, and arc flash calculations and analysis.
One Line Diagram:
1. Show all electrical equipment and wiring to be protected by the
overcurrent devices.
2. Show the following specific information:
a. Calculated fault impedance, X/R ratios, and short-circuit values
at each feeder and branch circuit bus.
b. Relay, circuit breaker, and fuse ratings.
c. Generator kW/kVA and transformer kVA and voltage ratings, percent
impedance, X/R ratios, and wiring connections.

d. Voltage at each bus.
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e. Identification of each bus, matching the identification on the
drawings.
f. Conduit, conductor, and busway material, size, length, and X/R
ratios.
D. Short-Circuit Study:

1. The study shall be performed using computer software designed for
this purpose. Pertinent data and the rationale employed in
developing the calculations shall be described in the introductory
remarks of the study.

2. Calculate the fault impedance to determine the available short-
circuit and ground fault currents at each bus. Incorporate
applicable motor and/or generator contribution in determining the
momentary and interrupting ratings of the overcurrent protective
devices.

3. Present the results of the short-circuit study in a table. Include
the following:

a. Device identification.
b. Operating voltage.
c. Overcurrent protective device type and rating.
d. Calculated short-circuit current.
E. Coordination Study:
1. Prepare the coordination curves to determine the required settings
of overcurrent protective devices to demonstrate selective
coordination. Graphically illustrate on log-log paper that adequate
time separation exists between devices, including the utility
company upstream device if applicable. Plot the specific
time-current characteristics of each overcurrent protective device
in such a manner that all devices are clearly depicted.
2. The following specific information shall also be shown on the
coordination curves:
Device identification.

b. Potential transformer and current transformer ratios.

c. Three-phase and single-phase ANSI damage points or curves for
each cable, transformer, or generator.

d. Applicable circuit breaker or protective relay characteristic
curves.

e. No-damage, melting, and clearing curves for fuses.

f. Transformer in-rush points.
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3. Develop a table to summarize the settings selected for the

overcurrent protective devices. Include the following in the table:
Device identification.

b. Protective relay or circuit breaker potential and current
transformer ratios, sensor rating, and available and suggested
pickup and delay settings for each available trip characteristic.

c. Fuse rating and type.

F. Arc Flash Calculations and Analysis:

1. Arc flash warning labels shall comply with Section 26 05 11,
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

2. Arc flash calculations shall be based on actual over-current
protective device clearing time. Maximum clearing time shall be in
accordance with IEEE 1584.

3. Arc flash analysis shall be based on the lowest clearing time
setting of the over-current protective device to minimize the
incident energy level without compromising selective coordination.

4. Arc flash boundary and available arc flash incident energy at the
corresponding working distance shall be calculated for all
electrical power distribution equipment specified in the project,
and as shown on the drawings.

5. Required arc-rated clothing and other PPE shall be selected and
specified in accordance with NFPA 70E.

1.7 ANALYSIS
A. Analyze the short-circuit calculations, and highlight any equipment
determined to be underrated as specified. Propose solutions to
effectively protect the underrated equipment.
1.8 ADJUSTMENTS, SETTINGS, AND MODIFICATIONS
A. Final field settings and minor modifications of the overcurrent
protective devices shall be made to conform with the study, without
additional cost to the Government.
PART 2 - PRODUCTS (NOT USED)
PART 3 - EXECUTION (NOT USED)

-—-END---
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GENERAL NOTES

N

w

P

1. VERIFY DIRECTION OF FLOW BEFORE CONNECTING NEW SUPPLY AND
RETURN CHILLED WATER PIPES TO EXISTING SUPPLY AND RETURN
CHILLED WATER PIPES.

ADD SUPPORTS AS REQUIRED TO SUPPORT EXISTING PIPING.

COORDINATE ALL SHUT-DOWNS WITH OWNER BEFORE CLOSING ANY
VALVES.

MECHANICAL CONTRACTOR TO PROVIDE ALL WELLS AND SOCKETS ON
THE PIPING SYSTEM FOR THE CONTROLS CONTRACTOR TO INSTALL
SENSORS.

KEYED NOTES

©e (0

a

a

a

0

REMOVE EXISTING CHILLER AND PIPING AS SHOWN.

SCHEDULE EQUIPMENT REMOVAL AND INSTALL WITH OWNER
(COR) AND COORDINATE TEMPORARY SHUTDOWN
REQUIREMENTS, INCLUDING BLOCKAGE OF DRIVEWAYS
BEFORE BEGINNING WORK.

REMOVE AND REPLACE FENCE AS NECESSARY TO PROVIDE
CONSTRUCTION ACCESS FOR CHILLER AND PIPING
DEMOLITION AND NEW EQUIPMENT INSTALLATION. PROVIDE
TEMPORARY FENCING TO RESTRICT ACCESS TO CHILLER
YARD DURING CONSTRUCTION.

INSTALL CHILLED WATER PIPING ABOVE GROUND. PROVIDE
CONCRETE POST AND PEDESTALS AS REQUIRED FOR PIPING
SUPPORT. SEE DETAIL ON 1-MH-5.

MAINTAIN MANUFACTURER REQUIRED CLEARANCE BETWEEN
NEW CHILLER AND EXISTING EQUIPMENT AND FENCE.
PROVIDE 6" CONCRETE PAD BELOW NEW CHILLER AND
PROVIDE ELASTOMERIC VIBRATION ISOLATION BETWEEN
CHILLER BASE RAIL AND CONCRETE PAD.

DISCONNECT EXISTING GAS METER AND MONITORING DEVICE
AND RELOCATE AS SHOWN ON NEW PLAN. DEMOLISH
EXISTING GAS PIPING TO ACCOMMODATE NEW ELECTRICAL
DUCT BANK. PATCH AND FILL PIPING PENETRATION TO MATCH
EXISTING.

RELOCATE GAS METER AND MONITORING DEVICE AND
PROVIDE NEW UNDERGROUND GAS PIPING CONNECTION TO
NEW METER LOCATION. MOUNT METER MINIMUM 24" ABOVE
GRADE. PROVIDE NEW INTERIOR GAS PIPING CONNECTION TO
EXISTING RTU SERVICE LINE. COORDINATE PIPE
PENETRATION OF EXTERIOR WALL WITH EXISTING INTERIOR
WALL MOUNTED EQUIPMENT. PAINT AND LABEL NEW GAS
PIPING TO MATCH EXISTING COLOR (YELLOW).
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GENERAL NOTES

1. FENCE SHALL BE TEMPORARY REMOVED AS REQUIRED FOR
INSTALLATION. FENCE SHALL BE REINSTALLED POST
CONSTRUCTION. EXISTING FENCE IS GROUNDED. IF FENCE IS
MODIFIED NEW MODIFICATIONS MUST BE GROUND.

2. EXISTING GROUND SYSTEM AROUND BUILDING TO BE MAINTAINED.

IF GROUND IS BROKEN, EC SHALL REPAIR AS REQUIRED.

3. ALL CONCRETE SHALL BE FIBER REINFORCED, AIR ENTRAINED FOR
SEVERE EXPORSURE, AND HAVE A MINIMUM 28 DAY COMPRESSIVE
STRENGTH OF 4000 PSI.

4. UPON COMPLETION OF WORK, RESOTER ALL DISTURBED AREAS
WITH TOP SOIL AND SEED TO MATCH EXISTING LAWN.

5. ALL EXISTING ABOVE GROUND CONDUIT SHALL NOT BE DISTURBED
DURING CONSTRUCTION.

KEYED NOTES

REMOVE EXISTING DISCONNECT AND VFD, MAINTAIN EXISTING
UNISTRUT FOR MOUNTING OF NEW EQUIPMENT. REMOVE
CONDUCTORS AND CONDUIT BACK TO SOURCE.

g0

REMOVE CONNECTION AND CONDUIT BACK TO PANEL. ABANDON ALL
CONDUIT UNDERGROUND.

EXISTING LIGHT SHALL REMAIN IN SAME LOCATION..
MOUNT VFD AND DISCONNECT ON UNISTRUT. USE SALVAGED

UNISTRUT FOR CHWP 4. PROVIDE NEW UNITSTRUT IN LOCATION
SHOWN FOR MOUNTING OF VFD AND DISCONNECT FOR CHWP 1, 2, 9.

CONDUIT TO BE RUN UNDERGROUND. REMOVE EXISTING BLACKTOP
FOR INSTALLATION OF NEW CONDUIT. HAND DIG OR HYDRO
EVACUATION SHALL BE USED TO MISS EXISTING CONDUITS AND
EXISTING UTILTIES. SAW CUT EXTENTS $HALL BE SIZE OF DUCGTBANK.

SI°

STIN ONN FOR ING C RS.D NEC
SHALL BE REMOVED. REMOVE CONDUIT WHERE POSSIBLE. ABANDON
ALL OTHER CONDUIT BELOW GROUND.

EXISTING CHILLER DISTRIBUTION BOARD. NEW CHILLER SHALL BE
FED FROM EAST CHILLER 1-4 DISTRIBUTION. ELECTRICAL
CONTRACTOR SHALL REMOVE EXISTING 400A CIRCUIT BREAKER AND
REPLACE WITH NEW 800A CIRCUIT BREAKER. SWITCHGEAR IS
SQUARE D.

(9) EXISTING ABOVE GROUND CONDUIT. CONDUIT IS FEED FROM XCHILL
TO HCHILL. CONDUIT SHALL NOT BE DISTURBED DURING
CONSTRUCTION.

ELECTRICAL CONTRACTOR SHALL INSTALL JUNCTION BOX AT BASE
OF WALL. JUNCATION BOX SHALL BE SIZED FOR (8) 4" CONDUITS AND
(2) 2" CONDUITS FROM EXTERIOR.

I L C
BOX ABOVE GROUNKD IN LOCATION SHOWN. JUNCAYION BOX SHALL BE
ii SIZED FOR (8) 4" CONDUITS AND (2) 2" CONDUITS FROM EXTERIOR.

ELECTRICAL CONTRACTOR SHALL INSTALL DUCTBANK BELOW
GRADE. DUCTBANK SHALL CONTAIN (8) 4" CONDUIT AND (2) 2"
CONDUITS. CONDUITS SHALL RUN FROM NEW EXTERIOR JUNCTION
BOX TO NEW INTERIOR JUNCTION BOX. VERIFY EXACT LOCATION OF
EXISTING UNDERGROUND CONDUITS AND UTILITIES PRIOR TG,

INS TION CTB .

EC SHALL RUN (2) 4" CONDUIT OVERHEAD FROM CHILLER 1-4
DISTRIBUTION TO NEW INTERIOR JUNCTION BOX

S ’ =
NEW EXTERIOR
JUNCTION BOX
/
7 / & E g
Z © / ; \ SAW UTAREé,/ Z ©
o / S
/
/ /
y 4 N e —— |
L — [ —F
— /
TR m B /
AN - )2 NKJ //
@ < /
T ) /
—
\\\:;:if“ - —
> SITE ELECTRICAL PLAN 1 SITE DEMOLITION PLAN
1/8" = 10" 1/8" = 1-0"
100% CONSTRUCTION DOCUMENTS
CONSULTANTS: ARCHITECT/ENGINEERS: oraning T Office of
~ ELECTRICAL PLAN VAMC CHILLERS 3 & 4 585-16-129 Constructi
REPLACEMENT Building Number ons ru.C. |.0n
001 and Facilities
ASSOCIATES, LLC Approved: Project Director Location Drawing Number Management
Iron Mountain , MI.
1 ADDENDUM 1 8/28/17 e o Teeioning Date Checked || Drawn 1-ES-1 US. Department
No. Revisions Date P- 715.832.5680 | F: 715.832.5668 | mepassociates.com 04/21/2017 ASR TDM Dwg. of Ve AT
1 | 2 3 4 6 7 | 9 10




	ADDENDUM  1
	1-MH-1
	Sheets
	1-MH-1 - CHILLED WATER SITE PLAN - DEMO AND NEW


	1-ES-1
	Sheets
	1-ES-1 - ELECTRICAL PLAN



