ADDENDUM
Page | of 6

To: Prospective Bidders
From: Wold Architects and Engineers
Date: February 24, 2023

Comm. No: 213106

Subject: Addendum No. 2 for Bidding Documents for the
Regional Operations and Communications Facility
Libertyville, Illinois

BIDS DUE MARCH 9, 2023, AT 11:00 A.M.

This addendum forms a part of the Contract Documents dated December 30, 2022. Acknowledge
receipt of this Addendum on the space provided on the Bid Form. Failure to do so may result in
disqualification of Bid.

This Addendum consists of six (5) typed sheets and attachments:

Specifications: 00 01 10 — Book 1, 00 01 10 — Book 2, 01 30 00, 01 32 50, 21 10 00, 21 22 00, 21 31 13,
2211 14,22 11 16, 23 09 00, 23 09 50, 23 21 23, 23 34 16, 23 36 00, 23 52 21, 23 64 30, 23 73 13, 23 81
23,238219,2384 13,2500 00, 26 05 26, 26 09 23, 26 24 13, 26 24 16, 26 27 13, 26 28 16, 26 32 13, 26
33 53, 26 33 56, 26 36 00, 26 51 00, 28 31 11

Drawings: C4, A2.01a, A2.01b, A3.01a, A3.01b, A4.403, M2.01, M2.02, M3.01, M3.02, M5.01,
M6.10, M6.17, E0.01, E0.02, E1.11a, E2.11a, E2.11b, E3.11a, E5.01, E5.10, E5.11, E5.20, E6.01, E6.02,
E6.12, E6.13. E7.01

PROJECT MANUAL
1. SPECIFICATION SECTION 00 01 10 TABLE OF CONTENTS - BOOK 1
A. Reissued this addendum.
2. SPECIFICATION SECTION 00 01 10 TABLE OF CONTENTS - BOOK 2
A. Reissued this addendum.
3. SPECIFICATION SECTION 01 30 00 ADMINISTRATIVE REQUIREMENTS
A. Reissued this addendum.
4. SPECIFICATION SECTION 01 32 50 BUILDING INFORMATION MODEL (BIM) AND
PROVISION OF ELECTRONIC SUBMITTAL DATA
A. Issued this addendum.

Wold Architects and Engineers PLANNERS

220 North Smith Street, Suite 310
Palatine, IL 60067 ARCHITECTS

woldae.com | 847 241 6100 ENGINEERS
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SPECIFICATION SECTION 21 10 00 WATER-BASED FIRE SUPPRESSION SYSTEMS
A. Reissued this addendum.

SPECIFICATION SECTION 21 22 00 CLEAN AGENT FIRE SUPPRESSION SYSTEM
A. Reissued this addendum.

SPECIFICATION SECTION 21 31 13 ELECTRIC DRIVE, CENTRIFUGAL FIRE PUMPS
A. Reissued this addendum.

SPECIFICATION SECTION 22 11 14 DOMESTIC WATER PACKAGED BOOSTER
PUMPS

A. Reissued this addendum.

SPECIFICATION SECTION 22 11 16 DOMESTIC WATER PIPING

A. Reissued this addendum.

SPECIFICATION SECTION 23 09 00 BUILDING AUTOMATION SYSTEM

A. Reissued this addendum.

SPECIFICATION SECTION 23 09 50 VARIABLE FREQUENCY MOTOR
CONTROLLERS

A. Reissued this addendum.

SPECIFICATION SECTION 23 21 23 HYDRONIC PUMPS

A. Reissued this addendum.

SPECIFICATION SECTION 23 34 16 AIR HANDLING

A. Reissued this addendum.

SPECIFICATION SECTION 23 36 00 AIR TERMINAL UNITS

A. Reissued this addendum.

SPECIFICATION SECTION 23 52 21 ELECTRIC BOILERS

A. Reissued this addendum.

SPECIFICATION SECTION 23 64 30 GEOTHERMAL WATER-TO-WATER HEAT
PUMPS

A. Reissued this addendum.

SPECIFICATION SECTION 23 73 13 CENTRAL-STATION AIR-HANDLING UNITS
A. Reissued this addendum.

SPECIFICATION SECTION 23 81 23 COMPUTER ROOM AIR-CONDITIONERS
A. Reissued this addendum.

SPECIFICATION SECTION 23 82 19 FAN COIL UNITS

A. Reissued this addendum.

SPECIFICATION SECTION 23 84 13 HUMIDIFIERS WITH WATER TREATMENT
SYSTEM

A. Reissued this addendum.

SPECIFICATION SECTION 25 00 00 INTEGRATED AUTOMATION

A. Alterations to specification as noted

SPECIFICATION SECTION 25 00 00 BACNET SINGLE LINE DIAGRAM AND
RESPONSIBILITY MATRIX

A. Reissued this addendum.

SPECIFICATION SECTION 26 09 23 LIGHTING CONTROL SYSTEM
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A. Reissued this addendum.
24. SPECIFICATION SECTION 26 24 13 SWITCHBOARDS
A. Reissued this addendum.
25. SPECIFICATION SECTION 26 24 16 PANELBOARDS
A. Reissued this addendum.
26. SPECIFICATION SECTION 26 27 13 ELECTRICITY METERING
A. Reissued this addendum.
27. SPECIFICATION SECTION 26 28 16 ENCLOSED SWITCHES AND CIRCUIT
BREAKERS
A. Reissued this addendum.
28. SPECIFICATION SECTION 26 32 13 ENGINE GENERATORS
A. Reissued this addendum.
29. SPECIFICATION SECTION 26 33 53 STATIC UNINTERRUPTIBLE POWER SUPPLY
A. Reissued this addendum.
30. SPECIFICATION SECTION 26 33 56 EMERGENCY LIGHTING INVERTER
A. Reissued this addendum.
31. SPECIFICATION SECTION 26 36 00 TRANSFER SWITCHES
A. Reissued this addendum.
32. SPECIFICATION SECTION 26 51 00 LIGHTING
A. Reissued this addendum.
33. SPECIFICATION SECTION 28 31 11 FIRE ALARM SYSTEMS
A. Reissued this addendum.

PRIOR APPROVALS

The following schedule amends designated specification sections to list additional acceptable
manufacturers. Use of any product by any of these manufacturers will be permitted only if after
review of shop drawings or detailed product data per Section 01 33 00, Architect determines that
proposed materials or equipment are equivalent in performance, construction and appearance
to product(s) specified.

Where anticipated product substitutions would alter the design or space requirements indicated
on the Drawings, pay for cost of design and construction revisions including the cost of

associated work by other contractors.

For complete requirements, see Specification Section 01 25 00 — Substitutions and Product
Options.

Section No. Item Type Acceptable Manufacturer
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DRAWINGS

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

DRAWING C4 GEOMETRIC PLAN

A. Reissued this addendum.

DRAWING A2.01a FLOOR PLAN - AREA ‘A’

A. Reissued this addendum.

DRAWING A2.01b FLOOR PLAN - AREA ‘B’

A. Reissued this addendum

DRAWING A3.01a REFLECTED CEILING PLAN - AREA ‘A’

A. Reissued this addendum

DRAWING A3.01b REFLECTED CEILING PLAN - AREA ‘B’

A. Reissued this addendum

DRAWING A4.403 INTERIOR ELEVATIONS

A. Reissued this addendum

DRAWING M2.01 HYDRONIC AND BAS PLAN - AREA 'A’

A. Reissued this addendum.

DRAWING M2.02 HYDRONIC AND BAS PLAN - AREA 'B'

A. Reissued this addendum.

DRAWING M3.01 HVAC PLAN - AREA 'A’

A. Reissued this addendum.

DRAWING M3.02 HVAC PLAN - AREA 'B'

A. Reissued this addendum.

DRAWING M5.01 FIRE PROTECTION PLAN

A. Reissued this addendum.

DRAWING M6.10 BOILER ROOM AND MECHANICAL PLAN
A. Reissued this addendum.

DRAWING M6.17 MECHANICAL ROOM SECTION VIEWS

A. Reissued this addendum.

DRAWING E0.01 ELECTRICAL CAMPUS SITE PLAN - OUTSIDE PLANT FIBER AND
PATHWAY

A. Reissued this addendum.

DRAWING E0.02 ELECTRICAL SITE PLAN

A. Reissued this addendum.

DRAWING E1.11a MAIN LEVEL LIGHTING PLAN - AREA ‘A’
A. Reissued this addendum.

DRAWING E2.11a MAIN LEVEL POWER & FIRE ALARM PLAN - AREA ‘A’
A. Reissued this addendum.

DRAWING E2.11b MAIN LEVEL POWER & FIRE ALARM PLAN - AREA ‘B’
B. Reissued this addendum.

DRAWING E3.11a MAIN LEVEL SYSTEMS PLANS - AREA ‘A’
A. Reissued this addendum.



20.

21.

22,

23.

24.

25.

26.

27.

28.

DRAWING E5.01 ONE-LINE DIAGRAM

A. Reissued this addendum.

DRAWING E5.10 GROUNDING PLANS

A. Reissued this addendum.

DRAWING E5.11 GROUNDING DETAILS
A. Reissued this addendum.

DRAWING E5.20 LIGHTING PROTECTION
A. Reissued this addendum.

DRAWING E6.01 LUMINAIRE SCHEDULE
A. Reissued this addendum.

DRAWING E6.02 MOTOR SCHEDULE

A. Reissued this addendum.

DRAWING E6.12 PANEL SCHEDULES

A. Reissued this addendum.

DRAWING E6.13 PANEL SCHEDULES

A. Reissued this addendum.

DRAWING E7.01 ELECTRICAL DETAILS
A. Reissued this addendum.

END OF ADDENDUM #2
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Section No.

County Provided Documents

Division 00
000101
000103
000105
000110

Bidding Reguirements
003132
003135
004100

SECTION 0001 10

TABLE OF CONTENTS
BOOK 1 OF3

Title

Lake County Bid Solicitation

Procurement and Contracting Requirements
Project Title Page

Project Directory

Certifications Page

Table of Contents

Geotechnical Data
Stormwater Pollution Prevention Plan
Bid Form (also reference Lake County Bid Solicitation)

General Conditions of the Contract

007343

Division 01
011000
012100
01 22 00
01 2300
01 2500
012501
01 26 63
01 3000
013113.13
013126
013127
013216
013250
014516
014516.1
014533
01 50 00
01 70 00
017419
0178 00
017900
018113
019113
019115

Division 02

023100
023119

No. 213106

State Prevailing Wages

General Requirements

Summary of the Work

Allowances (also reference Lake County Bid Solicitation)
Unit Prices (also reference Lake County Bid Solicitation)
Alternates (also reference Lake County Bid Solicitation)
Substitution Procedures

Pre-Bid Substitution Request Form

Change Orders (also reference Lake County Bid Solicitation)
Administrative Requirements

Device Interfaces

Electronic Background Documents

Electronic Background Documents — Attachment A
Construction Progress Schedule

Building Information Model (BIM) and Provision of Electronic Submittal Data
Quiality Control Testing

Contractor Quality Assurance Plan for Storm Shelters
Structural Testing and Special Inspection

Temporary Facilities and Controls

Execution and Closeout Requirements

Sustainable Waste Management and Disposal

Closeout Submittals

Demonstration and Training

Sustainable Design Requirements — LEED v4 BD+C
General Commissioning Requirements

Building Enclosure Commissioning

Exterior Conditions
Ornamental Cantilever Gate System
Ornamental Fence and Gate System

0001 10-1 Table of Contents
Reissued Addendum No. 1

Reissued Addendum No. 2



Section No.

Division 03
031000
031510
032000
033000
033511

Division 04
04 20 00
04 27 31

Division 05
051200
05 21 00
053100
05 40 00
05 50 00

Division 06
06 10 53
06 16 43
06 83 16

Division 07
07 0553
07 1300
07 21 00
07 2119
07 2500
07 42 13
07 42 13.23
07 46 46
07 53 00
07 54 23
07 61 00
07 62 00
07 72 00
07 84 00
07 91 00
07 92 00
079513

Division 08
081113
08 14 16
08 16 13
08 3100
08 3323
08 44 13
08 56 56
08 71 00
08 80 00
08 91 00

No. 213106

Title

Concrete

Concrete Forming and Accessories
Post-Installed Anchors

Concrete Reinforcing
Cast-In-Place Concrete

Concrete Floor Finishes

Masonry
Non-Bearing Unit Masonry

Reinforced Unit Masonry

Metals

Structural Steel Framing
Steel Joist Framing

Steel Decking

Cold-Formed Metal Framing
Metal Fabrications

Wood, Plastics and Composites
Rough Carpentry-Wood Blocking
Gypsum Sheathing

Fiberglass Reinforced Paneling-FRP

Thermal and Moisture Protection
Fire and Smoke Assembly Identification
Sheet Waterproofing

Insulation

Spray Foam Insulation

Weather Barriers

Metal Wall Panels

Rainscreen Aluminum Composite Material Wall Panels
Fiber Reinforced Cementitious Panels
EPDM Membrane Roofing
Thermoplastic Membrane Roofing
Sheet Metal Roofing

Sheet Metal Coping and Flashing

Roof Accessories

Firestopping

Preformed Joint Seals

Joint Sealants

Expansion Joint Cover Assemblies

Openings
Hollow Metal Doors and Frames

Flush Wood Doors

Fiberglass Doors and Frames

Access Panels

Overhead Coiling Doors

Aluminum Storefront, Entrances and Curtainwalls
Storm Shelter Windows and Doors

Finish Hardware

Glazing

Louvers

0001 10-2 Table of Contents
Reissued Addendum No. 1
Reissued Addendum No. 2



Section No.

Division 09
09 05 61
092116
09 30 00
09 51 00
0954 43
09 65 00
096813
09 69 00
09 72 00
09 78 00
09 84 30
09 90 00

Division 10
10 11 00
10 14 00
10 21 13.19
10 26 13
10 28 00
10 44 00
107500

Division 11
1112 33
111319

Division 12
12 24 00
12 32 00

Division 13

Division 14
14 12 00

Division 15-20

Division 21-49

No. 213106

Title

Finishes

Common Work Results for Floor Preparation
Gypsum Wallboard Assemblies

Tile

Acoustical Ceilings
Stretched Fabric Ceiling
Resilient Flooring

Carpet Flooring

Access Flooring

Wall Coverings
Prefinished Interior Panels
Acoustical Panels
Painting and Coating

Specialties
Visual Display Boards

Signage

Plastic Toilet Partitions
Corner Protection

Toilet Accessories

Fire Protection Specialties
Flagpoles

Equipment
Slide Gate Operator

Loading Dock Equipment

Furnishings
Window Shades

Casework
Not Used

Conveying Equipment
Electric Hoists

Not Used

See Book 2

0001 10-3

Table of Contents
Reissued Addendum No. 1
Reissued Addendum No. 2
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SECTION 0001 10

PROJECT MANUAL TABLE OF CONTENTS

BOOK 2 OF 3
Section No. Title
Division 00-20 See Book 1
Division 21 Fire Suppression
210500 Common Work Results for Fire Suppression
21 0505 BACnet and Other Device Interfaces Integration (by Owner Consultant)
211000 Water-Based Fire-Suppression Systems
212200 Clean-Agent Fire Suppression Systems
213113 Electric Drive, Centrifugal Fire Pumps
214000 Corrosion Management System
Division 22 Plumbing
22 0500 Common Work Results For Plumbing
22 0505 BACnet and Other Device Interfaces Integration (by Owner Consultant)
220519 Meters and Gages For Plumbing Piping
22 0523 General-Duty Valves For Plumbing Piping
220529 Hangers And Supports For Plumbing Piping and Equipment
22 0553 Identification For Plumbing Piping and Equipment
220700 Plumbing Insulation
22111422 11 24 Domestic Water Packaged Booster Pumps
221116 Domestic Water Piping
221119 Domestic Water Piping Specialties
221123 Domestic Water Pumps
221316 Sanitary Waste And Vent Piping
221319 Sanitary Waste Piping Specialties
223300 Heat Pump Water Heaters
2240 00 Plumbing Fixtures
Division 23 Heating, Ventilating and Air Conditioning
230500 Common Work Results For HVAC
230505 BACnet and Other Device Interfaces Integration (by Owner Consultant)
230513 Common Motor Requirements For HVAC Equipment
230519 Meters And Gages For HVAC Piping
230523 General-Duty Valves For HVAC Piping
230529 Hangers And Supports For HVAC Piping And Equipment
23 0553 Identification For HVAC Piping And Equipment
230700 HVAC Insulation
230900 Building Automation System
230950 Variable Frequency Motor Controllers
230993 BAS Sequence of Operations
232113 Hydronic Piping
232114 Ground-Loop Heat-Pump Piping
232123 Hydronic Pumps
232300 Refrigerant Piping
233113 Ductwork
233300 Air Duct Accessories
233416 Air Handling
233600 Air Terminal Units
233713 Diffusers, Registers, and Grilles
233723 HVAC Gravity Ventilators
235221 Electric Boilers
No. 213106 000110-1 Table of Contents — Book 2

Reissued Addendum No. 2



Section No. Title

Division 23 Heating, Ventilating and Air Conditioning

2364 30 Geothermal Water-to-Water Heat Pumps

237313 Central-Station Air-Handling Units

238123 Computer-Room Air-Conditioners

238219 Fan Coil Units

238233 Heating Terminal Units

238413 Humidifiers with Water Treatment System

239000 Testing, Adjusting, and Balancing

Division 24 Not Used

Division 25 See Book 3

Division 26 Electrical

26 0500 Common Work Results for Electrical

26 0505 526.164.ROCB Device-Interfaces - ROC Facility V01 H-B-Set BACnet and Other
Device Interfaces Integration

26 0519 Electrical Power Conductors

26 05 23 Electric Heat Trace

26 05 26 Grounding and Bonding for Electrical Systems

26 05 29 Hangers and Supports for Electrical Systems

26 05 33 Raceway and Boxes for Electrical Systems

26 05 36 Cable Trays for Electrical Systems

26 05 43 Underground Ducts and Raceways for Elec Systems

26 0553 Identification for Electrical Systems

26 0573 Overcurrent Protective Device Coordination Study

26 08 00 Commissioning of Electrical Systems

26 09 23 Lighting Control System

26 22 00 Low-Voltage Transformers

26 24 13 Switchboards

2624 16 Panelboards

26 2500 Enclosed Bus Assemblies

26 26 53 Electric Vehicle Charging Equipment

26 27 01 Electrical Utility Coordination

262713 Electricity Metering

26 27 26 Wiring Devices

26 28 13 Fuses

26 28 16 Enclosed Switches and Circuit Breakers

26 3213 Engine Generators

26 3353 Static Uninterruptible Power Supply

26 33 56 Emergency Lighting Inverter

26 36 00 Transfer Switches

26 36 50 Portable Generator Docking Stations

26 4113 Lightning Protection for Structures

26 43 13 Surge Protection Devices

265100 Lighting

26 70 00 Raceway for Low Voltage Systems

Division 27 Communications

270500 Common Work Results for Communications

271100 Communications Equip Room Fittings

271300 Communications Backbone Cabling

271500 Communications Horizontal Cabling

271700 Common Work Results for Outside Plant Communications

271701 Outside Plant Pathway and Spaces

No. 213106 0001 10-2 Table of Contents — Book 2
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Section No. Title

Division 27 Communications

2717 02 Outside Plant Fiber Optic Cable

27 4000 Audio / Video System

275119 Sound Masking Systems

275313 Wireless Master Clock System

Division 28 Electronic Safety and Security

28 0505 526.164.ROCB Device Interfaces - ROC Facility VO1 IFB Set
28 1300 Access Control

282300 Video Surveillance

283111 Fire Alarm Systems

Division 29-49 Not Used

No. 213106 0001 10-3 Table of Contents — Book 2

Reissued Addendum No. 2
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SECTION 01 30 00
ADMINISTRATIVE REQUIREMENTS

PART 1 GENERAL
1.01 SECTION INCLUDES

A
B

rX<S~-"I6OmTmogoon

General administrative requirements.
Electronic document submittals

1. Construction Project Management Software
Preconstruction meeting.

Progress meetings.

Schedule of Values.

Contractor's daily reports.

Progress photographs.

Coordination drawings.

Submittals for review and information.
Requests for Information (RFI) procedures.
Submittal procedures.

Building Information Modeling (BIM) and provision of electronic BIM submittal data.

PART 2 PRODUCTS - NOT USED

PART 3 EXECUTION
3.01 ELECTRONIC DOCUMENT SUBMITTAL

A

All documents transmitted for purposes of administration of the contract are to be in electronic (PDF)
format, as appropriate to the document, and transmitted via email the architect's staff assigned to the
project.

1.  Besides submittals for review, information, and closeout, this procedure applies to Requests for
Information (RFIs), progress documentation, contract modification documents (e.g. supplementary
instructions, change proposals, change orders), applications for payment, field reports and meeting
minutes, Contractor's correction punchlist, and any other document any participant wishes to make
part of the project record.

2. Itis Contractor's responsibility to submit documents in allowable format.

3. All other specified submittal and document transmission procedures apply, except that electronic
document requirements do not apply to samples or color selection charts.

Contractor is required to conduct project management with an industry standard project management

software. Project Management Software must allow for:

1. Document management of all items listed in this specification during the construction process

2.  Beavailable for Owner, Architect, Consultants, and Vendors use throughout construction.

3. Provide a full download of archive documents at close out of the project.

4.  Provide the Owner and Architect the ability to set up workflows.

If the Owner elects to provide their own project management software, Bidder shall work with the Owner

to implement workflows as required to achieve Bullets A and B above.

3.02 LIST OF MATERIALS

A Within 7 days after the award of the Contract (notice to proceed or letter of intent), submit a complete list
electronically of all material, products, and equipment proposed to be used in construction to the
Architect for acceptance.
1. Do not order materials until the proposed listed materials, products and equipment to be used in
construction are accepted by the Architect.
No. 213106 013000-1 Administrative Requirements
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B Where two or more makes or kinds of items are named in the specifications (or additional names are
called for in addenda), the Contractor shall state which particular make or kind of each item they
proposes to provide. If the Contractor fails to state a preference, the Owner shall have the right to select
any of the makes or kinds named without change in price.

C This list shall be arranged generally in order of specification sections. The items listed shall fully
conform to project requirements and specifications. All materials are subject to the Architect's
acceptance.

1.  After acceptance, changes or substitutions will not be permitted.

D Clearly identify or list the material, product or equipment by manufacturer and brand by listing the names
for all items, including those where only one material or product is specified. Each and every material,
product and equipment shall be specifically named, not listed "as specified".

3.03 LIST OF SUBCONTRACTORS
A Immediately after Contract award submit a subcontractor and supplier list.
1. Propose use of subcontractors or sub-subcontractors who are established, reputable firms
of recognized standing with a record of successful and satisfactory past performance. Include the
following information: specification section, item of work, subcontractor or supplier,
material/manufacturer (as specified will not be allowed), project manager, phone and email. List
major sub-subcontractors for mechanical and electrical work. Use only those subcontractors (and
sub-sub-contractors, when appropriate) who are acceptable to the Architect and Owner on the
Work.

3.04 SCHEDULE OF VALUES
A Requirements
1. Submit Schedule of Values to Architect ten (10) days prior to first Application For Payment (AIA
Form G702, G702a).
a.  For projects with specific bid allocations included on the bid form, break down Schedule of
Values by allocation.
b.  Break down labor and material separately.
c. Round off amounts to nearest ten dollars.
d. Provide separate line items for each of the following items:
1)  Operations and Maintenance Manuals, equaling of 0.125% of Contract value.
2)  As-Built Drawings, equaling of 0.0625% of Contract value.
3) Training, equaling of 0.125% of Contract value.
4)  Attic Stock Materials, equaling 0.0625% of Contract value.
5)  Mechanical and Electrical Coordination Drawings, equaling 0.0625% of Contract value.
2. Use Schedule of Values only as basis for Contractor's Application For Payment.
B  Form of Submittal
1.  Base format on Sections listed in Section 00 01 10 Table of Contents, as well as, the Mechanical
and Electrical Table of Contents. Break down labor and material separately.
C  Development with Owner
1. Owner is utilizing multiple funding mechanisms including: capital, bonds, grants, and 3" party
contributions in the financing of this project. Contractor shall work with the Owner to develop a
schedule of values in conformance with the various monitoring and reporting requirements
associated with these funding streams.
D  Multiple Purchase Order Issuance
1. Owner may issue one or more purchase orders to Bidder for the sum total of the bid award as may
be required for tracking and reporting associated with funding streams

Administrative Requirements

No. 213106 013000-2 Reissued Addendum No. 2



2.

Bidder shall submit separate invoices against individual purchase orders (including required backup
materials) as may be required by owner.

3.05 CONSTRUCTION SCHEDULES
A Refer to Section 01 32 16 Construction Progress Schedule.

3.06 PRECONSTRUCTION MEETING
A Schedule meeting within 15 days after Notice to Proceed.
B  Attendance Required:

1. Owner's representative.
2. Architect and their consultants.
3. Contractor's Project Manager and Site Superintendent.
4. Major Subcontractors.
5. Major Suppliers.
6.  Others as appropriate.
C Agenda:
1.  Distribution and discussion of:

a.  List of subcontractors.

b.  List of major suppliers.

c. Projected construction schedules.

d.  Submittal schedule.

e.  Scheduling of pre-installation conferences.

2. Project coordination and scheduling:

a.  Designation of responsible personnel representing the Owner, Contractor, Architect and
Architect's Consultants.

b.  Major equipment deliveries and priorities, including expected submittals for such.

c.  Critical work sequencing.

d. Mock-up Panels.

e.  Temporary utilities.

f.  Use of onsite utilities.

g. NFPA 285 field coordination meeting to ensure that all materials being proposed align with
NFPA 285 test reports. Attendance is mandatory for products being installed by the following
contractors:

1) Spray foam.
2) Exterior studs.
3) Exterior sheathing and or continuous insulation.
4)  Weather barrier.
5) Cladding materials.
h.  Storm Shelter Quality Assurance Plan.
1)  Must proceed any submittals associated with the Strom Shelter.
3. Procedures and processing of: field decisions, submittals, substitutions, applications for payments,
proposal request, Change Orders, and Contract closeout procedures.

a.  Status of Building Permit and:

1)  AHJrequired development agreements
2)  AHJrequired bonds and indemnifications
3)  Steel Fabricator Certification.

4)  Special Inspection Form.

b.  Field decisions.

No. 213106 013000-3 Administrative Requirements
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7.

c.  Submittals.
1)  Mechanical and Electrical Coordination drawings.
Product substitutions.
Applications for payments.
Time limit on claims of 21 days.
Proposal Requests and Supplemental Instructions.
Change Orders.
Scheduling activities of a Geotechnical Engineer.
Procedures for maintaining Record Documents.
Use of Premises:
a.  Office, work and storage areas.
b.  Owner's requirements.
Construction facilities, controls and construction aids.
a.  Construction Dust Control and Periodic Cleaning:
1)  Submittal of work area and procedures schedule.
2)  Dust proof enclosures.
3) Maintaining negative air flow.
4)  Dust control by water mist of surfaces.
5)  Debris removal weekly.
6) Daily cleaning requirements.
b.  Failure to Comply.
1) A written warning will be issued for correction by the Architect.
(@) If correction notice is not complied within 8 hours, Owner may take over cleaning.
(b) Cost will be back charged to the Contractor(s) by Change Order.
c.  Final Cleaning:
1)  Schedule in time for Owner to complete furniture installation, and cleaning/waxing of
floors.
2)  Any cleaning done by the Owner due to unacceptable cleaning by the Contractor, or not
proceeding in a timely fashion will be back charged to Contractor.
Contractor to record minutes and distribute copies within two days after meeting to participants,
with electronic copies to Architect, Owner, participants, and those affected by decisions made.

—TQ oo

3.07 PROGRESS MEETINGS
A Schedule and administer meetings throughout progress of the work at regular intervals and as required
due to the progress of the work.
B  Hold called meetings at the Contractor's project field office.
C Attendance Required:

No ok owhE

Contractor.

Owner.

Architect may attend as needed.

Architect' consultants may attend as needed.

Contractor's superintendent.

Subcontractors appropriate to the progress of the work.

Suppliers and manufacturer's representatives as appropriate to the agenda.

D Agenda

1.

2
3.
4

No. 213106

Review and approval of minutes from previous meetings.

Review of work progress since previous meeting.

Field observations, problems, and decisions.

Identification of problems that impede, or will impede, planned progress.

Administrative Requirements

013000-4 Reissued Addendum No. 2



12.

Review of submittals schedule and status of submittals.

Review of off-site fabrication and delivery schedules.

Maintenance of progress schedule.

Corrective measures to regain projected schedules.

Planned progress during succeeding work period before the next meeting.
Maintenance of quality and work standards.

Effect of proposed changes on progress schedule and coordination.

Other business relating to work.

E  Contractor to record minutes and distribute copies within two days after meeting to participants, with
electronic copies to Architect, Owner, participants, and those affected by decisions made.

3.08 STORM SHELTER QUALITY ASSURANCE PLAN
A All Contractors providing components to construct the storm shelter shall include a quality assurance
plan to the Architect, Structural engineer of record (EOR), Owner and Building Official by the time
submittals are sent for review.

1.
2.

Submittals preceding a quality assurance plan will be rejected upon receipt.

The quality assurance plan shall conform to, and address, the requirements set forth in Section

107.3 of ICC 500. As follows:

a.  Acknowledgement of awareness of the special requirements contained in the quality assurance
plan.

b.  Acknowledgement that control will be exercised to obtain compliance with the construction
documents.

c.  Procedures for exercising control within the contractor’s organization, the method and
frequency of reporting and distribution of reports.

d. Identification and qualifications of the person(s) exercising such control and their position(s)
in the organization.

B  Specification Section 01 45 33.1, Contractor Quality Assurance Plan provides the template for the quality
assurance plan to be completed by Contractors.

3.09 DAILY CONSTRUCTION REPORTS
A Include only factual information. Do not include personal remarks or opinions regarding operations
and/or personnel.

1.

Prepare a daily construction report recording the following information concerning events at
Project site and project progress:

Date.

High and low temperatures, and general weather conditions.

List and count of contractors/ personnel at Project site.

Material deliveries.

Safety, environmental, or industrial relations incidents.

Stoppages, delays, shortages, and losses. Include comparison between scheduled work
activities (in Contractor's most recently updated and published schedule) and actual activities.
Directives and requests of Authority(s) Having Jurisdiction (AHJ).

Testing and/or inspections performed.

- ® o0 o

s Q

3.12 PROGRESS PHOTOGRAPHS
A In addition to periodic, recurring views, take photographs of each of the following events:

1.
2.
3.

No. 213106

Completion of site clearing.
Excavations in progress.
Foundations in progress and upon completion.
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4. Structural framing in progress and upon completion.

Enclosure of building, upon completion.

6.  Take photographs as evidence of existing project conditions at the interior and exterior through the
duration of the project.

o

3.13 COORDINATION DRAWINGS
A Refer to "Common Work Results" in Mechanical and Electrical Specifications for requirements.
B  Prior to construction occurring above grade plane, submit Mechanical/Electrical Coordination Drawings
for design team review.

3.14 REQUESTS FOR INFORMATION (RFI)

A Definition: A request seeking one of the following:

1. Aninterpretation, amplification, or clarification of some requirement of Contract Documents
arising from inability to determine from them the exact material, process, or system to be installed:;
or when the elements of construction are required to occupy the same space (interference); or when
an item of work is described differently at more than one place in Contract Documents.

2. Arresolution to an issue which has arisen due to field conditions and affects design intent.

B Whenever possible, request clarifications at the next appropriate project progress meeting, with response
entered into meeting minutes, rendering unnecessary the issuance of a formal RFI.

C  Preparation: Prepare an RFI immediately upon discovery of a need for interpretation of Contract
Documents. Failure to submit a RFI in a timely manner is not a legitimate cause for claiming additional
costs or delays in execution of the work.

1.  Prepare a separate RFI for each specific item.

a. Review, coordinate, and comment on requests originating with subcontractors and/or materials
suppliers.
b. Do Not forward requests which solely require internal coordination between subcontractors.

D Reason for the RFI: Prior to initiation of an RFI, carefully study all Contract Documents to confirm that
information sufficient for their interpretation is definitely not included.

1. Include in each request Contractor's signature attesting to good faith effort to determine from
Contract Documents information requiring interpretation.

2. Unacceptable Uses for RFIs: Do not use RFIs to request the following::

a.  Approval of substitutions (see Section - 01 60 00 - Product Requirements)

b.  Changes that entail change in Contract Time and Contract Sum (comply with provisions of the
Conditions of the Contract).

c. Different methods of performing work than those indicated in the Contract Drawings and
Specifications (comply with provisions of the Conditions of the Contract).

3. Improper RFIs: Requests not prepared in compliance with requirements of this section, and/or
missing key information required to render an actionable response. They will be returned without a
response, with an explanatory notation.

4.  Frivolous RFIs: Requests regarding information that is clearly indicated on, or reasonably inferable
from, Contract Documents, with no additional input required to clarify the question.

a.  They will be rejected.
b.  The Owner reserves the right to assess the Contractor for the costs (on time-and-materials
basis) incurred by the Architect, and any of its consultants, due to processing of such RFIs.

E  Content: Include identifiers necessary for tracking the status of each RFI, and information necessary to
provide an actionable response.

1.  Official Project name and number, and any additional required identifiers established in Contract
Documents.

2. Discrete and consecutive RFI number, and descriptive subject/title.

Administrative Requirements
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3. Issue date, and requested reply date no sooner than 7 working days.

4.  Reference to particular Contract Document(s) requiring additional
information/interpretation. ldentify pertinent drawing and detail number and/or specification
section number, title, and paragraph(s).

5. Annotations: Field dimensions and/or description of conditions which have engendered the
request.

6.  Contractor's suggested resolution: A written and/or a graphic solution, to scale, is required in cases
where clarification of coordination issues is involved, for example; routing, clearances, and/or
specific locations of work shown diagrammatically in Contract Documents. If applicable, state the
likely impact of the suggested resolution on Contract Time or the Contract Sum.

Attachments: Include sketches, coordination drawings, descriptions, photos, submittals, and other

information necessary to substantiate the reason for the request.

Review Time: Architect will respond and return RFIs to Contractor within seven calendar days of

receipt. For the purpose of establishing the start of the mandated response period, RFIs received after

12:00 noon will be considered as having been received on the following regular working day.

1.  Response period may be shortened or lengthened for specific items, subject to mutual agreement,
and recorded in a timely manner in progress meeting minutes.

3.15 SUBMITTAL SCHEDULE

A

Submit to Architect for review a schedule for submittals in tabular format.

1. Submit at the same time as the preliminary schedule specified in Section - 01 32 16 - Construction
Progress Schedule.

2. Coordinate with Contractor's construction schedule and schedule of values.

Format schedule to allow tracking of status of submittals throughout duration of construction.

4.  Arrange information to include scheduled date for initial submittal, specification number and title,
submittal category (for review or for information), description of item of work covered, and role
and name of subcontractor.

5. Account for time required for preparation, review, manufacturing, fabrication and delivery when
establishing submittal delivery and review deadline dates.

a.  For assemblies, equipment, systems comprised of multiple components and/or requiring
detailed coordination with other work, allow for additional time to make corrections or
revisions to initial submittals, and time for their review.

w

3.16 SUBMITTALS FOR REVIEW

A When the following are specified in individual sections, submit them for review:

1. Product data.

2. Shop drawings.

3. Samples for selection.

4.  Samples for verification.

B Submit to Architect for review for the limited purpose of checking for compliance with information

given and the design concept expressed in Contract Documents.

1.  Prepare clearly identified shop drawings or schedules to this specific project, containing only data
applicable. Include with the shop drawings or schedules a letter of transmittal listing and dating the
submitted drawings in sets.

2. Contractor to review all submittals prior to submittal to Architect, and indicate such review with a
stamp and signature. Review submittals for conformance to Drawings, Specifications, coordination
with other trades and adjacent construction and verification of field dimensions. Failure of
Contractor to adequately review submittals shall be cause for rejection.

No. 213106 013000-7 Administrative Requirements
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E

3. Prepare and submit electronically (with exception for color charts and samples) to Architect for
review, all shop drawings and manufacturers catalog sheets showing illustrated cuts of items to be
furnished, scale details, sizes, dimensions, performance characteristics, capacities, wiring diagrams,
weights and arrangements. Each submittal to include a transmittal on contractor letterhead.
Submittal to be in the form of one combined PDF, labeled with project name, professionally
assembled so all documents are facing the same way.

If equipment other than that used in the design of this project is proposed to be used, the Contractor

and/or supplier shall verify electrical differences, dimension variations and weight increases. The

Contractor shall be responsible for any extra costs incurred as a result of equipment substitutions.

Samples will be reviewed for aesthetic, color, or finish selection.

1. Unless otherwise specified, submit samples of size, and nature representing typical
qualities. Where required, submit a sufficient number of samples to demonstrate the complete
range of variations of the material or quality. Written acceptance of the Architect is required prior
to ordering any item for which samples are required.

After review, provide copies and distribute in accordance with SUBMITTAL PROCEDURES article

below and for record documents purposes described in Section 01 78 00 - Closeout Submittals.

3.17 SUBMITTALS FOR INFORMATION

A

B

When the following are specified in individual sections, submit them for information:
Design data.

Sustainability design submittals and reports.

Certificates.

Test reports.

Inspection reports.

Manufacturer’s instructions.

Manufacturer's field reports.

. Other types indicated.

Submit for Architect's knowledge as contract administrator or for Owner.

O N ~wWDNPRE

3.18 SUBMITTALS FOR PROJECT CLOSEOUT

A
B
C

D

Submit Correction Punch List for Substantial Completion.

Submit Final Correction Punch List for Substantial Completion.

When the following are specified in individual sections, submit them at project closeout in compliance
with requirements of Section 01 78 00 - Closeout Submittals:

1 Project record documents.

2 Operation and maintenance data.

3. Warranties.

4 Bonds.

5 Other types as indicated.

Submit for Owner's benefit during and after project completion.

3.19 NUMBER OF COPIES OF SUBMITTALS

A Electronic Documents: Submit one electronic copy in PDF format; an electronically-marked up file will
be returned. Create PDFs at native size and right-side up; illegible files will be rejected.
B Samples: Submit the number specified in individual specification sections; one of which will be retained
by Architect.
1.  After review, produce duplicates.
2. Retained samples will not be returned to Contractor unless specifically so stated.
No. 213106 013000-8 Administrative Requirements
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3.20 SUBMITTAL PROCEDURES
A General Requirements:

1.
2.

10.

Use a separate transmittal for each item.

Submit separate packages of submittals for review and submittals for information, when included

in the same specification section.

Identify: Project; Contractor; subcontractor or supplier; pertinent drawing and detail number; and

specification section number and article/paragraph, as appropriate on each copy.

a.  When labeling shop drawings or product data, include the Specification Section number of
where the product is specified for a submittal . For example, for cavity wall insulation Section
07 21 00 Insulation does not require an insulation submittal, but Section 04 20 00 Non-
Bearing Masonry does require that submittal.

b.  Identify “BacNet Review” on submittals requiring such review.

c. Identify "LEED” on submittals requiring such review.

Apply Contractor's stamp, signed or initialed certifying that review, approval, verification of

products required, field dimensions, adjacent construction work, and coordination of information is

in accordance with the requirements of the work and Contract Documents.

a.  Submittals from sources other than the Contractor, or without Contractor's stamp will be
rejected.

Deliver each submittal on date noted in submittal schedule, unless an earlier date has been agreed

to by all affected parties, and is of the benefit to the project.

a.  Deliver submittals to Architect via project management software.

b.  Submit samples to Architect's office, securely packaged, with the name of the Owner and
Project clearly indicated on the package exterior. Each physical sample shall have a label or
tag, firmly attached to the sample, bearing the following information: (a) Name of Owner
and Project, (b) Name of Supplier, (c) Name of Contractor, and (d) Product information such
as manufacturer's designation, finish, type, class, grade, etc. as is appropriate. The Architect
will retain one copy of each sample.

Schedule submittals to expedite the Project, and coordinate submission of related items.

a.  When submitting multiple submittals at the same time, provide the Architect with a priority
list for review.

b.  For each submittal for review, allow 15 days excluding delivery time to and from the
Contractor.

c.  For sequential reviews involving Architect's consultants, Owner, or another affected party,
allow an additional 7 days.

d.  For sequential reviews involving approval from authorities having jurisdiction (AHJ), in
addition to Architect's approval, allow an additional 30 days.

Identify variations from Contract Documents and product or system limitations that may be

detrimental to successful performance of the completed work.

When revised for resubmission, identify all changes made since previous submission.

Incomplete submittals will not be reviewed, unless they are partial submittals for distinct portion(s)

of the work, and have received prior approval for their use.

Submittals not requested will not be recognized or processed.

B  Product Data Procedures:

ISR S
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Submit only information required by individual specification sections.
Collect required information into a single submittal.

Submit concurrently with related shop drawing submittal.

Do not submit (Material) Safety Data Sheets for materials or products.
Submit sustainable design reporting submittals under separate cover.
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C

D

Shop Drawing Procedures:

1.  Prepare accurate, drawn-to-scale, original shop drawing documentation by interpreting Contract
Documents and coordinating related work.

2. Do not reproduce Contract Documents to create shop drawings.
a.  Contractor is to generate shop drawings based on the information identified in the contract

documents and notify the architect of discrepancies in the documents.

3. Generic, non-project-specific information submitted as shop drawings do not meet the requirements
for shop drawings.

Samples Procedures:

1. Transmit related items together as single package.

2. ldentify each item to allow review for applicability in relation to shop drawings showing
installation locations.

3.21 SUBMITTAL REVIEW

A

The Architect will take one of the following actions on submittals:

1.  “Reviewed”: Contractor shall proceed with ordering and/or fabrication.

2.  “Review Comments”: Contractor shall proceed with ordering and/or fabrication after taking into
account noted comments.

3. “Rejected”: Contractor shall provide a submittal that meets the intent of the specifications.

4.  “Revise and Resubmit”: Contractor shall modify submittal to address comments and resubmit.

Submittals for Information: Architect will not acknowledge receipt, and take no other action.

Contractor to update the project management software to provide the action options listed above.

“Approved” is not an acceptable action item and will not be used during the submittal review process.

3.22 BIM REQUIREMENTS AND SUBMITTALS

A General:

1.  Refer to Specification Section 01 32 50 Building Information Model (BIM) and Provision of
Electronic Submittal Data for additional project BIM requirements.

2. Provide a BIM model of the final construction with all equipment, materials and schedules
populated in Owner provided BIM software.

3. After Bid award the Contractor shall be provided with the Contract Document BIM model.

4.  The Contractor shall submit a resume for their proposed BIM Manager demonstrating their
ability to manage and develop the model to a Level of Development (LOD) of minimum 400.

B  BIM Model Level of Development (LOD) applicable to the Work.

1.  After Bid award, a BIM Model LOD 300 will be provided to the Contractor.

2. The Contractor will be required to interface with the Owner’s Autodesk software (Revit,
Tandem, etc.)

3. The Contractor will be responsible for providing a final BIM Model LOD 350 at substantial
completion. See Alternate #9 for providing a BIM Model LOD 400.

4.  The model elements shall be graphically represented within the model as a specific system, object,
or assembly in terms of quantity, size, shape, orientation, and interfaces with other building
systems. Non-graphic information may also be attached to the model elements. Equipment and
material schedules shall not be included as a model element. Provide equipment and material
schedules as an excel spreadsheet from a template provided by Owner.

5. Contractor is responsible for providing the following building components:

a.  Make and model numbers of all product data. Including, but not limited to all mechanical,
electrical, low-voltage, and audio/visual equipment installed in the building, as well as all
finish materials. Refer to Specification Section 01 32 50 for additional lists/ requirements.
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b.  Hyperlinks of all product data and Operation and Maintenance manuals liked linked to each

room as applicable for use and installation.

Equipment, Finish Material, and Door Hardware schedules.

BAS schedules.

All Mechanical and Electrical equipment (e.g., starters) in the Mechanical/Sprinkler Rooms.

All perimeter wall Work in the Mechanical/Sprinkler Rooms full height.

All ceiling hung equipment Work in the Mechanical/Sprinkler Rooms.

Mechanical and Electrical Work in main corridors including ceilings.

Mechanical and Electrical Work located in the UFAD floor systems.

All Electrical Work in the Electrical Rooms.

All perimeter wall Work in the Electrical Rooms full height.

All ceiling hung equipment Work in the Electrical Rooms.

All Mechanical and Electrical exterior service connections that are within a distance of 4 ft. in

any direction of any exterior wall.

n.  All Mechanical and Electrical exterior service connections that are 4 ft. or a greater distance
from any exterior wall.

0. All remaining Architectural, Mechanical and Electrical Work not included above.

p. All remaining exterior Work (Solar PV array, parking areas, landscaping).

g. All roof Work.

3 -—xT o S@mme a0

C  Contractor shall appoint a BIM Manager who is responsible for the following:

1.
2.
3.

o

Overall responsibility for proper use, implementation, and creation of BIM during construction.
Manage and maintain the creation of all BIM content.

Coordinate and manage BIM related meetings with Owner BIM Technicians. Allow for a
minimum of one on-site meeting per month, with supplemental virtual meeting as required to
complete work.

Work with Owner’s IT department to ensure proper hardware and software is in place and
functioning properly.

Collect model information from all trades and input this information into the BIM model for the
Work.

Follow Owner provided naming conventions in a spreadsheet for all equipment, materials, and
schedules added to the BIM model.

Record Documents: Provide an electronic copy of the final as-built version of the BIM model.

E  Training: Provide a minimum of 4 hours of training to Owner’s staff.

No. 213106

Administrative Requirements

013000-11 Reissued Addendum No. 2



END OF SECTION 01 30 00

Administrative Requirements
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SECTION 01 32 50
BUILDING INFORMATION MODEL (BIM) AND PROVISION OF ELECTRONIC SUBMITTAL DATA

PART 1 - GENERAL
1.01DESCRIPTION
A. Provide a BIM model of the Work using AutoCAD Revit software.

B. Provide electronic Submittal data for the Work on spreadsheet provided by Owner.

C. Refer to Specification Section 01 30 00 Administrative Requirements for BIM Manager qualification
documentation requirements.

1.02BIM MODEL REQUIREMENTS
A. Building Information Modeling (BIM) is a digital collection of software applications designed to facilitate
coordination and project collaboration. BIM can also be considered as a process for developing design
and construction documentation by virtually constructing the building on the computer before actually
building it.

B. BIM Model Level of Development (LOD) definitions applicable to the Work.

1. LOD 300: The Model Element is graphically represented within the Model as a specific system,
object or assembly in terms of quantity, size, shape, location, and orientation. Non-graphic
information may also be attached to the Model Element. Equipment schedules shall not be
included as a Model Element. Provide Equipment Schedules as an Excel spreadsheet from a
template provided by Owner.

2. LOD 350: The Model Element is graphically represented within the Model as a specific system,
object, or assembly in terms of quantity, size, shape, orientation, and interfaces with other building
systems. This is the minimum level required for trade co-ordination during the construction
process. Non-graphic information may also be attached to the Model Element. Equipment
schedules shall not be included as a Model Element. Provide Equipment Schedules as an Excel
spreadsheet from a template provided by Owner.

3. After Bid award, the Contractor shall be provided with the Consultant’s Revit model. This model
is at LOD 300 (Architectural, Structural, Mechanical, and Electrical — A/V, Low Voltage/ Security
and Civil are represented in 2D).

4. The Contractor is responsible for providing the following building components to the following
Levels of Development.

a. All Mechanical and Electrical equipment (e.g., starters) in the Mechanical/Sprinkler
Rooms - LOD 350.

All perimeter wall Work in the Mechanical/Sprinkler Rooms full height - LOD 350.
All ceiling hung equipment Work in the Mechanical/Sprinkler Rooms - LOD 350.
Mechanical and Electrical Work in main corridors including ceilings - LOD 350.
Mechanical and Electrical Work located in the UFAD floor systems - LOD 350.
All Electrical Work in the Electrical Rooms LOD 350.

All perimeter wall Work in the Electrical Rooms full height - LOD 350.

All ceiling hung equipment Work in the Electrical Rooms - LOD 350.

All Mechanical and Electrical exterior service connections that are within a distance of 4
ft. in any direction of any exterior wall - LOD 350.

—mS@mooo0oT

Building Information Model (BIM)
and Provision of Electronic
Submittal Data

Issued Addendum No. 2

No. 213106 013250-1



j- All Mechanical and Electrical exterior service connections that are 4 ft. or a greater
distance from any exterior wall - LOD 350.

k. All remaining Architectural, Mechanical and Electrical Work not included above - LOD
300.

I.  All remaining exterior Work (Solar PV array, parking areas, landscaping) - LOD 300.

m. All roof Work — LOD 300.

5. Show equipment schedules that have been approved by the Consultant via the project Submittal
process in the Electronic Submittal spreadsheet templates provided or approved by Owner. Do not
include this information in the BIM model.

1.03QUALITY ASSURANCE
A. The Contractor shall be responsible for providing a BIM model of the Work to the Level of Development
defined in this section.
B. The Contractor shall use BIM software that is approved by the Owner.

C. The Contractor or shall appoint a BIM Manager who is responsible for the following:

1. Take overall responsibility for the proper use, implementation, and creation of BIM during
construction.

2. Manage and maintain the creation of all BIM content.
3. Coordinate and Manage BIM related meetings with lead BIM technicians. Allow for a minimum
of one on-site meeting per month during the construction period. Host Teams/Zoom meetings as

required for the Work.

4. Work with Owner’s IT department to ensure proper hardware and software is in place and
functioning properly.

5. Collect model information from all trades and input this information into the BIM model for the
Work.

6. Identify clashes and resolve clashes with the trades, the Consultants and the Owner.

7. Collect and organize Electronic Submittal data from the trades for review by Consultants and

Owner. Note that this data must not be incorporated into the BIM model.

8 Owner will provide naming conventions in a spreadsheet for all equipment to be added to the BIM
model.

9. Provide an as-built version of the BIM model to Owner as part of the O&M package for the Work.
10.  Provide a minimum of 4 hours of training to Owner’s staff.
1.04SUBMITALS
A. Submit the following items as outlined below:
1. Design Review Report: The Report shall include the following:

a. Design alternatives proposed by Contractor to improve constructability.

Building Information Model (BIM)
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Virtual mockups that need to be built as working models or full scale mockups.

C. Code validation issues.
d. Owner-supplied naming conventions to be used.
e. Owner-supplied asset tags to be used.
f. Completed Element Attributes Table as described above.
2. Clash Detection Report: The Report shall provide a list of clashes to be resolved by the

Consultant. Clash detection shall be performed on the following systems:

a.

b.

p.

Architectural Systems vs. Structural Systems.
Architectural Systems vs. HVAC Systems.
Architectural Systems vs. Plumbing Systems.
Architectural Systems vs. Fire Protection Systems.
Architectural Systems vs. Electrical Systems.
Avrchitectural Systems vs. Electronics Systems.
Structural Systems vs. HVAC Systems.
Structural Systems vs. Plumbing Systems.
Structural Systems vs. Fire Protection Systems.
Structural Systems vs. Electrical Systems.
Structural Systems vs. Electronics Systems.
HVAC Systems vs. Plumbing Systems.

HVAC Systems vs. Fire Protection Systems.
HVAC Systems vs. Electrical Systems.

Interconnections between the Work of the Solar PV array Contractor and the Work of this
General Contractor.

Clashes with any equipment in the Server Room and Radio Room.

B. Provide the following Submittals required by these Specification Section as Excel spreadsheets. Pdf or
scanned documents are not acceptable. Update to as-built conditions at the end of the Work.

1. Provide make, model, serial number, product data sheet/shop drawing, O&M, and warranty data
for the following specification sections:

07 42 13.23 Rainscreen Aluminum Composite Material Wall Panels

No. 213106
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07 46 46 Fiber Reinforced Cementitious Panels
07 53 00 EPDM Membrane Roofing
07 54 23 Thermoplastic Membrane Roofing
07 61 00 Sheet Metal Roofing
11 13 19 Loading Dock Equipment
12 24 00 Window Shades
14 12 00 Electric Hoists
21 10 00 Water-Based Fire-Suppression Systems
21 22 00 Clean-Agent Fire Suppression Systems
21 31 13 Electric Drive, Centrifugal Fire Pumps — Provide also Pump GPMs this specification
22 11 14 Domestic Water Packaged Booster Pumps — Provide also:
Pump GPMs
Electrical Data Plate Information
22 11 19 Domestic Water Piping Specialties — Provide also certification this specification
22 11 23 Domestic Water Pumps — Provide also:
Pump GPMs
Electrical Data Plate Information
22 33 00 Heat Pump Water Heaters
22 40 00 Plumbing Fixtures — Provide also:
Finish/ Color
Provide all required information for the following fixture types:
Water closets
Urinals
Flush Valves
Shower Mixing Valve Assemblies
Lavatories
Faucets
Drinking Fountains
Eye/ Face Wash
Point of Use Mixing Valves
23 05 13 Common Motor Requirements for HYAC Equipment — Provide also:
Electrical Data Plate Information
23 09 00 Building Automation System
23 09 50 Variable Frequency Motor Controllers — Provide also:
Electrical Data Plate Information
23 21 23 Hydronic Pumps — Provide also:
Pump GPMs
Electrical Data Plate Information
23 34 16 Air Handling — Provide also:
Electrical Data Plate Information
23 36 00 Air Terminal Units — Provide also:
Electrical Data Plate Information
23 37 13 Diffusers, Registers, and Grilles — Provide also finish/color this specification
23 37 23 HVAC Gravity Ventilators
23 52 21 Electric Boilers
23 64 30 Geothermal Water-to-Water Heat Pumps — Provide also:
Pump GPMs
Electrical Data Plate Information
23 73 13 Central-Station Air-Handling Units — Provide also:
Electrical Data Plate Information
23 81 23 Computer-Room Air-Conditioners
23 82 19 Fan Coil Units
23 82 33 Heating Terminal Units
23 84 13 Humidifiers with Water Treatment System
26 05 36 Cable Trays for Electrical Systems — Provide also finish/color this specification
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26 09 23 Lighting Control System

26 24 13 Switchboards

26 24 16 Panelboards

26 25 00 Enclosed Bus Assemblies

26 28 16 Enclosed Switches and Circuit Breakers

26 32 13 Engine Generators

26 33 53 Static Uninterruptible Power Supply — Provide also:
Electrical Data Plate Information

26 36 00 Transfer Switches

26 51 00 Lighting — Provide also:
Electrical Information
CCT (Correlated Color Temperature)
CRI (Color-Rendering Index)
LER (Luminaire Efficacy Rating)
Lumens (Measured Output of Luminaire)
Foot Candles
Luminaires
LED Systems
Exit and Emergency Systems

28 13 00 Access Control

28 23 00 Video Surveillance

28 31 11 Fire Alarm Systems

Provide make/model, finish/color, fire rating, door schedule, shop drawings and warranty data for
the following specification sections:

08 11 13 Hollow Metal Doors and Frames
08 14 16 Flush Wood Doors
08 33 23 Overhead Coiling Doors — Provide also O&M this specification
08 44 13 Aluminum Storefront, Entrances and Curtainwalls
08 56 56 Storm Shelter Windows and Doors
08 71 00 Finish Hardware — Provide also:
Type, style, function, size, label, hand, and finish of each door hardware item
Manufacturer of each item
Fastening and other connection information
Location of door hardware set, cross-referenced to Drawings, both on floor plans and in
door/frame schedules
Explanation of abbreviations, symbols, and codes
Mounting locations for door hardware
Door and frame sizes and materials
Warranty information for each product
08 80 00 Glazing
09 51 00 Acoustical Ceilings
09 54 43 Stretched Fabric Ceiling
09 65 00 Resilient Flooring 09 68 13 Carpet Flooring
09 69 00 Access Flooring
09 84 30 Acoustical Panels
09 90 00 Painting and Coating
10 21 13.19 Plastic Toilet Partitions
10 44 00 Fire Protection Specialties
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1.05RECORD DOCUMENTS

A. Provide an electronic copy of the final as-built version of the BIM model. Provide the model at the Levels

of Development outlined in this Section.

B. Provide electronic copies of the as-built electronic spreadsheet information.

PART 2 - PRODUCTS

Not Required

PART 3 -EXECUTION

Not Required

END OF SECTION 01 32 50

Building Information Model (BIM)
and Provision of Electronic
Submittal Data

Issued Addendum No. 2
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SECTION 21 10 00

WATER-BASED FIRE SUPPRESSION SYSTEMS

PART1: GENERAL

1.01 SUMMARY

A. This Section is to include the following fire suppression systems inside the building.

1. Wet-pipe sprinkler systems.
2. Double interlock pre-action system.

B. Related Sections:

1. Section 25 20 21. 13.19 Integrated Automation — BACnet Interface Device (Gateway/Native BACnet Devices)
Double Action Pre-Action (All Types).

2. 252021.31.13 Integrated Automation — BACnet Interface Device (Gateways/Native BACnet Devices) — Fire
Pumps (All Types).

3. 2500 13 Integrated Automation — General Requirements — All Trades Work Responsibilities.

4. Division 25 Schedule 3 — BACnet Single Line Diagram and Responsibility Matrix (Applies to all Trades).

1.02 SYSTEM DESCRIPTIONS

A.

Wet-Pipe Sprinkler System: Automatic sprinklers are attached to piping containing water and that is connected to
water supply. Water discharges immediately from sprinklers when they are opened. Sprinklers open when heat melts
fusible link or destroys frangible device. Hose connections are included if indicated and as required by NFPA and
local authority having jurisdiction. The system shall include all piping, sprinklers, fittings, hangers, valves, flow
switches, tamper switches, check valves, riser trim package(s), back-flow preventers, drains, inspector’s test
connections, fire department connections, gauges, signage and all other accessories and miscellaneous items required
for a complete operating system even though each item is not specifically mentioned or described. The new sprinkler
system shall be tested and ready for full operation prior to substantial completion of the project.

Double Interlock Pre-Action System: A smoke detection event is required in addition to activation of the automatic
sprinklers prior to water being allowed into the system piping. Refer to Specification Section 21 40 00 “Corrosion
Management System” for pre-engineered nitrogen generator requirements. The double interlock pre-action system
is initially filled with compressed nitrogen gas to mitigate the risk of corrosion.

1.03 PERFORMANCE REQUIREMENTS

A. Standard piping System Component Working Pressure: Listed for at least 175 psig.

B. Fire suppression sprinkler system design shall be approved by the authorities having jurisdiction.

1. Margin of safety for available water flow and pressure: 5 psi, including losses through water-service piping,
valves, and backflow preventers.

2. Refer to drawings for sprinkler occupancy hazard classification.
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1.04 DELEGATED DESIGN SERVICES

A.

The contractor shall provide design services to provide a system in accordance with the contract documents and
referenced publications. Any conflicts between these documents shall be brought to the attention of the Engineer. The
contractor is bidding the full scope of work in the drawings, specifications, and publications unless otherwise noted
as an exclusion. The Owner shall not be charged additionally for work already contained within these contract
documents. It remains the contractor’s responsibility to read and understand the drawings, specifications, and
referenced publications, and where questions persist, to resolve same before entering into the contract to perform this
work. There shall be no extension of contract for work to be done as a part of this design package due to contractor’s
failure to implement the scope of work, plan the cost of such work, or the failure to verify field conditions.

Automatic sprinkler system designs shall include hydraulic calculations for the required hazard occupancy (light,
ordinary, extra) with uniform water distribution over the design area. Each system shall include materials, accessories,
and equipment, inside and outside the building, so that the system is complete and ready for use. Design and provide
each system to give full consideration to blind spaces, piping, electrical equipment, ducts and other construction and
equipment in accordance with detailed working drawings to be submitted for approval. Design system to eliminate
use of pressure reducing valves (PRVs) through use of increased pipe sizes, looped branch lines, and/or multiple risers.

Contractor’s designer shall be legally qualified to practice in jurisdiction where the project is located and who is
experienced in providing engineering services of the kind indicated. Engineering services are defined as those
performed for installations of the system, assembly, or product that is similar in material, design, and extent to those
indicated for this project.

1.05 SUBMITTALS

A.

Upon substantial completion of the system layout and hydraulic calculations, submit reproducible drawings and
hydraulic calculations to the Engineer for review prior to completing the final shop drawing. The Engineer will
review the system layout and return a print marked to show changes required before the final shop drawing is made.

The final shop drawing shall be in accordance with the Authority Having Jurisdiction and shall include full size
drawings of the complete piping and head layout indicating sprinkler zones, area hazard ratings, piping material,
head types and method of hanging, hydraulic calculations must prove the remote area for each zone. Submit
supplemental calculations for all non-typical areas.

The final shop drawings must be stamped and signed by a Professional Engineer or individual with NICET level IV
Certification.

Upon completion of the final shop drawing, submit to the reviewing agencies for approval. The reviewing authorities
may include the following:

1. State Fire Marshal
2. City/Local Fire Marshal
3. Health and Building Department

Submit final shop drawing to the Owner’s insurance carrier.

Submit final shop drawing to the Engineer in electronic format. The shop drawing shall be stamped “approved” by
each of the reviewing agencies. “Approved” copies submitted shall include the agencies reviewer comments.

Submit a statement certified by the design professional, indicating that the products and systems are in compliance
with performance and design criteria indicated. Include list of codes, loads, and other factors used in performing
these services.
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H. Upon substantial completion of the project, submit contract closeout submittals to include two sets of as-builts
drawings, operating and maintenance manuals, as-built hydraulic calculations, and “material and Test Certificates”
for above and below ground piping. The drawings shall show the system as installed including all deviations from
both the project drawings and the approved shop drawings. The drawings shall also include all information as
required by NFPA 13.

I.  As-built hydraulic calculations must be submitted to prove remote area criteria is met with all included field
modifications.

J. Provide building maps showing areas of the building that are covered by the fire suppression systems installed. Maps
shall be laminated and permanently attached to the wall in the riser room. For renovated systems, it is the
responsibility of the contractor to update and/or replace the existing maps. Maps shall include the following
information.

1. Areas served by each sprinkler zone. The sprinkler zone names and numbers shall match labels on the riser zone
pipes.

2. Location of Fire Department Connection.

3. Location of Riser Rooms.

4. Location of Inspector’s test connections.

5. Location of Knox box.

K. Include the BACnet Interface Device with Submittal showing proprietary points listed in 25 20 21.13.19 (PreAction
Pumps) and 25 20 21.31.13 (Fire Pumps) are mapped to BACnet Object Types. Failure to do so will result in automatic
rejection of the Submittal.

1.06 QUALITY ASSURANCE

A. Installer Qualifications: Installation and alterations of fire protection piping, equipment, specialties, and accessories,
and repair and servicing of equipment shall be performed only by a qualified installer. The term qualified means
experienced in such work (experienced shall mean having a minimum of 5 previous projects similar in size and scope
of this project), familiar with all precautions required, and has complied with all the requirements of the authority
having jurisdiction. Upon request, submit evidence of such qualifications to the Architect.

B. Qualifications for Welding Processes and Operators: Comply with the requirements of AWS D10.9,

“Specifications for Qualifications of Welding Procedures and Welders for Piping and Tubing, Level AR-3.”
C. Regulatory Requirements: Comply with the requirements of the following codes:
1. State Uniform Fire Code
2. NFPA 13 — Standard for the Installation of Sprinkler Systems.
3. UL and FM Compliance: Fire protection system materials and components shall be Underwriter’s Laboratories
listed and labeled, and Factory Mutual approved for the application anticipated.
4. International Building Code with State amendments.

1.07 COORDINATION

A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, including light
fixtures, HVAC equipment, and partition assemblies.

B. Do not interrupt sprinkler service to facilities occupied by Owner or others unless notifying the Owner, Construction

Manager / General Contractor, Architect, and Engineer in advance and obtaining written approval.
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1.08 EXTRA MATERIALS

A.

Furnish extra materials described below that match products installed and that are packaged with protective covering

for storage and identified with labels describing contents.

1.

Sprinkler Cabinets: Finished, wall-mounting steel cabinet with hinged cover, with space for minimum of six
spare sprinklers plus sprinkler wrench. Include number of sprinklers required by NFPA 13 and sprinkler wrench.

Include separate cabinet with sprinklers and wrench for each type of sprinkler on Project.

PART 2: PRODUCTS

2.01 MANUFACTURERS

Subject to compliance with requirements, manufacturers offering fire protection system products which may be

A.
incorporated in the work include the following:
1. Listed Fire Protection Valves
a. Globe Fire Sprinkler Corp.
b. Milwaukee Valve Company
c. NIBCO
d. Mueller Company
e. Stockham
f.  Victaulic Co. of America
g. Tyco
2. Check Valves:
a. Crane Company
b. Globe Fire Sprinkler Corp.
c. Hammond Valve
d. Mueller Company
e. NIBCO
f. Potter-Roemer
g. Reliable Automatic Sprinkler Company
h.  Stockham
i.  Victaulic Company
j. Watts Industries
k. Tyco
3. Grooved Mechanical Couplings:
a. Victaulic Company of America
b. Gruvlok
c. Tyco
4. Fire Department Connection:
a. Elkhart Brass Manufacturing, Inc.
b. Potter Roemer
c. Reliable Automatic Sprinkler Company
d. United Brass Works, Inc.
5. Sprinkler Heads:
a. Globe Fire Sprinkler Corp.
No. 213106 2110 00-4
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b. Reliable Automatic Sprinkler Co., Inc.
c. Viking Corp.
d. Tyco

6. Fire Protection Specialties

ADT Security System, Inc.
ITT McDonnell and Miller
Potter Electrical Signal Co.
Viking Corp.

Watts Industries

oao o

2.02 PIPE AND TUBING MATERIALS

A. General: Refer to Part 3 Article “PIPE APPLICATIONS” for identification of systems where the below specified pipe
and fitting materials are used.

B. Ductile Iron Pipe: AWWA C151
1. Mechanical-Joint, Ductile-Iron Pipe: with mechanical-joint bell end and plain end.

a. Mechanical-Joint, Ductile-Iron Fittings: AWWA C110, ductile- or grey-iron standard pattern or AWWA
C153, ductile-iron compact pattern.

b. Glands, Gaskets, and Bolts: AWWA C111, ductile-or gray-iron gland, rubber gasket, and steel bolts and
nuts.

2. Push-on-Joint, Ductile-Iron Pipe: AWWA C151, with push-on-joint bell end and plain end.

a. Push-on-Joint, Ductile-Iron Fittings: [AWWA C110, ductile- or gray-iron standard pattern or AWWA
C153, ductile-iron compact pattern.

b. Gaskets: AWWA C111, rubber.

3. Grooved-End, Ductile-Iron Pipe: AWWA C151, with factory- or field-formed, radius-cut-grooved ends according
to AWWA C606.

a. Grooved-End Fittings: ASTM A 536, ductile-iron casting with OD matching ductile-iron-pipe OD.

b. Grooved-End-Pipe Couplings: AWWA C606, gasketed fitting matching ductile-iron-pipe OD. Include
ductile-iron housing with keys matching ductile-iron-pipe and fitting grooves, rubber gasket with center leg,
and steel bolts and nuts.

¢. Grooved-End-Pipe Transition Coupling: UL 213 and AWWA C606, gasketed fitting with endmatching
ductile-iron pipe OD and end matching steel-pipe OD. Include ductile-iron housing with key matching
ductile-iron-pipe groove and key matching steel-pipe groove rubber gasket listed for use with housing and
steel bolts and nuts.

C. Schedule 40 Steel Pipe: ASTM A 53/A 53M, ASTM A 135, or ASTM A 795, hot-dip galvanized where indicated.
1. Threaded-end, factory or field-formed.
a. Cast-Iron Threaded Flanges: ASME B16.1.
b. Malleable-Iron Threaded Fittings: ASME B16.3.
c. Gray-Iron Threaded Fittings: ASME B16.4.
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d. Steel Threaded Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M or ASTM A 106, Schedule 40,
seamless steel pipe hot-dip galvanized where indicated. Include ends matching joining method.
e. Steel Threaded Couplings: ASTM A 865 hot-dip galvanized-steel pipe where indicated.
2. Plain-end:
a. Steel Welding Fittings: ASTM A 234/A 234M, and ASM B16.9 or ASME B16.11.
b. Steel Flanges and Flanged Fittings: ASME B16.5.

3. Grooved-end, factory or field form square-cut or roll formed.

a.
b.

Grooved-End Fittings: UL-listed, ASTM A 536, ductile-iron casting with OD matching steel-pipe OD.
Grooved-End-Pipe Couplings: UL 213 and AWWA C606, rigid pattern, unless otherwise indicated; gasketed
fitting matching steel-pie OD. Include ductile-iron housing with keys matching steel-pipe and fitting grooves,
prelubricated rubber gasket listed for use with housing, and steel bolts and nuts.

Threadable Thinwall Steel Pipe:ASTM A135 or ASTM A795, hot-dip galvanized where indicated.

1. Threaded-end, factory or field-formed.

eoe o

c.

Cast-Iron Threaded Flanges: ASME B16.1.

Malleable-Iron Threaded Fittings: ASME B16.3.

Gray-Iron Threaded Fittings: ASME B16.4.

Steel Threaded Pipe Nipples: ASTM A 733, made of ASTM A 53/A 106, Schedule 40, seamless steel pipe
hot-dip galvanized where indicated. Include ends matching joining method.

Steel Threaded Couplings: ASTM A 865 hot-dip galvanized-steel pipe where indicated.

2. Plain-end.

a.
b.

Steel Welding Fittings: ASTM A 234/A 234M, and ASME B16.9 or ASME B16.11.
Steel Flanges and Flanged Fittings: ASME B16.5.

3. Grooved-end, factory or field form square-cut or roll formed.

a.
b.

Grooved-End Fittings: UL-listed, ASTM A 536, ductile-iron casting with OD matching steel-pipe OD.
Grooved-End —Pipe Couplings: UL 213 and AWWA C606, rigid pattern, unless otherwise indicated;
gasketed fitting matching steel-pipe OD. Include ductile-iron housing with keys matching steel-pipe and
fitting grooves, prelubricated rubber gasket listed for use with housing, and steel bolts and nuts.

Schedule 10 Steel Pipe: ASTM A135 or ASTM 795 in NPS 5 and smaller, and NFPA 13-specified wall thickness in

NPS 6 to NPS 10. Hot-dip galvanized where indicated.

1. Plain-end.

a.
b.

Steel Welding Fittings: ASTM A 234/A 234M, and ASME B16.9 or ASME B16.11.
Steel Flanges and Flanged Fittings: ASME B16.5.

2. Grooved-end, factory or field form square-cut or roll formed.

a.
b.

No. 213106

Grooved-End Fittings: UL-listed, ASTM A 536, ductile-iron casting with OD matching steel-pipe OD.
Grooved-End-Pipe Couplings: UL 213 and AWWA C606, rigid pattern, unless otherwise indicated;
gasketed fitting matching steel-pipe OD. Include ductile-iron housing with keys matching steel-pipe and
fitting groves, prelubricated rubber gasket listed for use with housing, and steel bolts and nuts.
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2.03 MECHANICAL OUTLET TEES

A. Tee Housing: Ductile iron conforming to ASTM A536 grade 65-45-12 with enamel coating. Tee housing shall extend
around the entire pipe circumference. U-bolts are not acceptable.

B. Gaskets: Grade “E” EPDM for an operating temperature range -30°F to 230°F.

C. Bolts/Nuts: Heat treated plated carbon steel conforming to ASTM A-449 and ASTM A-183.

2.04 LISTED FIRE-PROTECTION VALVES

A. Valves shall be UL listed or FMG approved, with 175-psig minimum pressure rating. Valves shall have 250 psig
pressure rating if valves are components of high-pressure piping system.

B. Ball Valves: Comply with UL 1091, except with ball instead of disc.

1.

NPS 1-1/2 and Smaller: Bronze body with threaded ends.

2. NPS 2 and NPS 2-1/2: Bronze body with threaded ends or ductile-iron body with grooved ends.

3.

NPS 3: Ductile-iron body with grooved ends.

C. Butterfly Valves: UL 1091.

1.

NPS 2 and Smaller: Bronze body with threaded ends.

2. NPS 2-1/2 and Larger: Bronze, cast-iron, or ductile-iron body; wafer type or with flanged or grooved ends.

D. Check ValvesNPS 2 and Larger: UL 312, swing type, cast-iron body with flanged or grooved ends.

E. Gate Valves: UL262, OS&Y type.

1.

NPS 2 and Smaller: Bronze body with threaded ends.

2. NPS 2-1/2 and Larger: Cast-iron body with flanged ends.

F. Indicating Valves: UL 1091, with integral indicating device and ends matching connection piping.

1.

3.

Indicator: Visual.

NPS 2 and Smaller: Ball or butterfly valve with bronze body and threaded ends.

NPS 2-1/2 and Larger: Butterfly valve with cast- or ductile-iron body; wafer type or with flanged or grooved
ends.

2.05 GENERAL-DUTY VALVES

A. Ball Valves NPS 2 and Smaller: MSS SP-110, 2-piece copper-alloy body with chrome-plated brass ball, 600-psig
minimum CWP rating, blowout-proof stem, and threaded ends.

B. Check Valves NPS 2 and Smaller: MSS SP-80, Type 4, Class 125 minimum, swing type with bronze body, nonmetallic
disc, and threaded ends.

C. Gate Valves NPS 2 and Smaller: MSS SP-80, Type 2, Class 125 minimum, with bronze body, solid wedge, and
threaded ends.

D. Globe Valves NPS 2 and Smaller: MSS SP-80, Type 2, Class 125 minimum, with bronze body, nonmetallic disc, and
threaded ends.
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2.06 SPECIALTY VALVES

A.

Sprinkler System Control Valves: UL-listed or FMG approved cast- or ductile-iron body with flanged or grooved
ends, and 175-psig minimum pressure rating Control valves shall have 250-psig pressure rating if valves are
components of high-pressure piping system.

1. Alarm Check Valves: UL 193, designed for horizontal or vertical installation, with bronze grooved seat with O-
ring seals, single-hinge pin, and latch design. Include trim sets for bypass, drain, electrical sprinkler alarm switch,
pressure gages, and fill-line attachment with strainer.

a. Drip Cup Assembly: Pipe drain with check valve to main drain piping.
Double Check Detector Assembly:

1. The double check detector assembly consists of two independently operating, spring loaded check valves, two
UL, FM, OSY resilient seated gate valves, and bypass assembly. The bypass assembly consists of a meter
(cubic ft. or gallons), a double check including shutoff valves and required test cocks. Each cam-check shall
be internally loaded and provide a positive drip tight closure against reverse flow. All internal parts shall be
accessible through a single cover on the valve assembly. The bypass line shall be hydraulically sized to
accurately measure low flow. The bypass line shall consist of a meter, a small diameter double check
assembly with test cocks and isolation valves. The bypass line double check valve shall have two
independently operating modular poppet check valves, and top mounted test cocks.

2. Materials: All internal metal parts and main valve body: 300 Series stainless steel. Meter shall be bronze.
3. Standards: ASSE 1048, AWWA C510-82, UL1469, FM.

4. Rating: 175 PSL.

2.07 SPRINKLERS

A.

Sprinklers shall be UL listed or FMG approved, with 175-psig minimum pressure rating. Sprinklers shall have 250-
psig pressure rating if sprinklers are components of high-pressure piping system.

Automatic Sprinklers: With heat-responsive element complying with the following:

1. UL 199, for nonresidential applications.
2. UL 1767, for early-suppression, fast-response applications.

Sprinkler Types and Categories: Nominal “-inch orifice for “Ordinary” temperature classification rating, unless
otherwise indicated or required by application.

Sprinkler types, features, and options as follows: Provide quick response sprinklers.

Concealed ceiling sprinklers, including cover plate.
Pendent, dry-type sprinklers.

Recessed sprinklers, including escutcheon.
Sidewall sprinklers.

Sidewall, dry-type sprinklers.

Upright sprinklers.

AN

Sprinkler Finishes: Chrome plated, bronze, and painted.

Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler mounting applications. Escutcheons
for concealed, flush, an d recessed-type sprinklers are specified with sprinklers.

1. Ceiling Mounting: Chrome-plated steel, one piece, flat.
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G.

2. Sidewall Mounting: Chrome-plated steel, one piece, flat.

Sprinkler Guards: Wire-cage type, including fastening device for attaching to sprinkler. The sprinkler head and guard
assembly shall be UL listed.

2.08 FIRE DEPARTMENT CONNECTIONS

A.

Wall-Type, Fire Department Connection: UL 405, 175-psig minimum pressure rating; with corrosion-resistant-metal
body with brass inlets, brass wall escutcheon plate, brass lugged caps with gaskets and brass chains, and brass lugged
swivel connections. Include inlets with threads according to NFPA 1963 and matching local fire department sizes and
threads, outlet with pipe threads, extension pipe nipples, check devices or clappers for inlets, and escutcheon plate
with marking similar to “AUTO SPKR & STANDPIPE.”

1. Type: Flush, with quantity of inlets required and square or rectangular escutcheon plate.
2. Finish: Polished Brass.

2.09 ALARM DEVICES

Alarm-device types shall match piping and equipment connections.

Water-Flow Indicator: UL 346, electrical-supervision, paddle-operated-type, water-flow detector with 250-psig
pressure rating and designed for horizontal or vertical installation. Include two single-pole, double-throw circuit
switches for isolated alarm and auxiliary contacts, 7A, 125-V ac and 0.25-V dc; complete with factory-set, field-
adjustable retard element to prevent false signals and tamperproof cover that sends signal if removed.

Pressure Switch: UL 753, electrical-supervision-type, water-flow switch with retard feature. Include single-pole,
double-throw, normally closed contacts and design that operates on rising pressure and signals water flow.

Valve Supervisory Switch: UL 753, electrical, single-pole, double-throw switch with normally closed contacts.
Include design that signals controlled valve is in other than fully open position.

Indicator-Post Supervisory Switch: UL 753, electrical, single-pole, double-throw switch with normally closed
contacts. Include design that signals controlled indicator-post valve is in other than fully open position.

2.10 PRESSURE GAGES

A.

Description: UL 393, 3-1/2 to 4-1/2 inch diameter, dial pressure gage with range of 0 to 250 psig.

1.  Water System Piping: Including caption “WATER” or “AIR/WATER” on dial face.
2. Air System Piping: Include caption “AIR” or “AIR/WATER” on dial face.

2.11 DOUBLE INTERLOCK PRE-ACTION SYSTEM

A. FM approved components required for complete operational system including but not limited to pressure switches,
tamper switches, and control valve. Smoke detection provided by Division 26. Provide with the following features:
1.  Main control valve with supervisory switch.
2. Deluge valve.
3. Diaphragm chamber control valve.
4.  Local manual control station.
5. Water supply pressure gauge.
6. Diaphragm pressure gauge.
7. System drain valve.
8.  Diaphragm chamber automatic shut-off valve.
9.  Water motor alarm.
10. Solenoid valve.
11. Deluge release panel.
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12. Supervisory air pressure gauge.
13. Nitrogen supply connections.
14. Low pressure alarm.

B. Provide piping connection with isolation valve to the nitrogen generator system. Refer to Specification Section 21
40 00 “Corrosion Management System” for pre-engineered nitrogen generator system requirements.

C. Alarm wiring back to fire alarm system annunciator panel will be by Division 28. Provide the following contacts
for the alarm interface:

Control valve tamper switch.
Low pressure alarm switch.
Water flow pressure switch.
Deluge valve status.

-l;u)l\):—*

D. Provide, wire and program a UL listed control panel.

2.12 BACnet INTERFACE DEVICES

A. Provide BACnet Interface Devices for each Double Interlock Pre-Action so that the units are presented as a series
AV, BV and MSV BAChnet objects. See 2520 21.13.19 for the list of objects that must be supported. This list is the
minimum acceptable.

B. Provide BACnet Interface Devices for each Fire Pump so that the units are presented as a series AV, BV and MSV
BACnet objects. See 25 20 21.31.13 for the list of objects that must be supported. This list is the minimum
acceptable.

PART 3: EXECUTION

3.01 PREPARATION

A. Perform fire-hydrant flow test according to NFPA 13, and NFPA 291. Use results for system design calculations

required in Part 1 “Quality Assurance” Article. Flow test data shall include test date, residual hydrant location, flow
hydrant location, static pressure at residual hydrant, measured flow at flow hydrant, and residual pressure at residual

hydrant.
B. Report test results promptly and in writing.
C. Provide delegated design services in accordance with Part 1 of this specifications section.
3.02 EARTHWORK
A. Refer to Division 31 Section “Trenching, Backfilling, and Compacting” for excavating, trenching, and backfilling.
3.03 EXAMINATION
A. Examine rough-in for fire equipment to verify actual locations of piping connections prior to installing.
B. Do not proceed until unsatisfactory conditions have been corrected.
3.04 PIPE APPLICATIONS
A. Underground Service Entrance Piping: Ductile-iron with push-on joint pipe and fittings and restrained joints.

B. Service Entrance Piping: Ductile-Iron with mechanical joint pipe and fittings or grooved endpipe and fittings and
restrained joints

No. 213106 2110 00-10 Water-Based Fire Suppression Systems
Reissued Addendum No. 2



C.

Standard-pressure, wet pipe and sprinkler system, 175 psig maximum working pressure.
1. Non-corrosive areas with exposed piping subject to abuse or vandalism:

a. NPS 1" and smaller: Schedule 40 with threaded, welded or grooved ends.
b. NPS 2” and larger: Schedule 10 with welded or grooved ends.

2. Double interlock pre-action system:

a.  NPS 1 %” and smaller: Schedule 40 black steel with threaded, welded, or grooved ends.
b.  NPS 2” and larger: Schedule 10 black steel with welded or grooved ends.

3. All other supervised or concealed areas.

a. NPS 1 % and smaller: Threadable thin wall, with threaded, welded or grooved ends.
b. NPS 2” and larger: Schedule 10, with welded or grooved ends.

3.05 PIPE JOINTS

A.

Flanges, flanged fittings, unions, nipples, and transition and special fittings with finish and pressure ratings same as
or higher than system’s pressure rating may be used in above ground applications, unless otherwise indicated.

Welded Joints: Provided welded joints where indicated on the drawings. Do not weld galvanized steel piping. Welding
filler materials shall comply with AWS D10.12 for welding materials appropriate for wall thickness and chemical
analysis.

Flanged Joints: Suitable for chemical and thermal conditions of piping system contents.

1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch maximum thickness unless thickness or specific material
is indicated.

a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges.
b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges.

Threaded Joints: Comply with NFPA 13 for pipe thickness and threads. Do not thread pipe smaller than NPS 8 with
wall thickness less than Schedule 40 unless approved by authorities having jurisdiction and threads are checked by a
ring gage and comply with ASME B1.20.1.

Grooved Joints: Assemble joints with listed coupling and gasket, lubricant, and bolts.

1. Ductile-Iron Pipe: Radius-cut grooved ends of piping, use grooved-end fittings and grooved-end-pipe couplings.
Steel Pipe: Square-cut or roll-groove piping as indicated. Use grooved-end fittings and rigid, grooved-end-pipe
couplings, unless otherwise indicated.

3.  Copper Tube: Roll-groove tubing. Use grooved-end fittings and grooved-end-tube couplings.

Dissimilar-Metal Piping Joints: Construct joints using dielectric fittings compatible with bolt piping materials.
1. NPS 2 and Smaller: Use dielectric unions, couplings, or nipples.

2. NPS 2 % to NPS 4: Use dielectric flanges.

3. NPS 5 and Larger: Use dielectric flange insulation kit.

Mechanical Outlet Tees: May be used only at connections to existing pipe mains with approval of each instance from
the mechanical engineer. Connections to branch piping is not acceptable. Mechanical outlet tees shall:

1. Tee housing: Divide iron conforming to ASTM AS536 grade 65-45-12 with enamel coating. Tee housing shall
extend around the entire pipe circumference. U-Bolts are not acceptable.
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2. Gaskets: Grade “E” EPDM for an operating temperature range -30°F to 230°F.
3. Bolts/Nuts: Heat treated plated carbon sheet conforming to ASTM A-449 and ASTM A-183.

3.06 VALVE APPLICATIONS

A.

Drawings indicate valve types to be used. Where specific valve types are not indicated, the following requirements
apply:

1. Listed Fire-Protection Valves: UL listed and FMG approved for applications where required by NFPA 13.
a.  Shutoff Duty: Use ball, butterfly, or gate valves.

2. Unlisted General-Duty Valves: For applications where UL-listed and FMG-approved valves are not required by
NFPA 13.

a.  Shutoff Duty: Use ball, butterfly, or gate valves.
b. Throttling Duty: Use ball or globe valves.

3.07 SERVICE-ENTRANCE PIPING

A.

B.

Connect fire-suppression piping to water-service piping of size and in location indicated for service entrance to
building. Refer to Division 22 Section “Domestic Water Piping” for exterior piping.

Install shutoff valve, check valve, pressure gage, and drain at connection to water service.

3.08 PIPING INSTALLATION

A. Refer to Division 21 Section “Common Work Results for Fire Suppression” for basic piping installation.

B. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and arrangement of
piping. Install piping as indicated, as far as practical.
1. Deviations from approved working plans for piping require written approval from authorities having jurisdiction.

File written approval with Architect before deviating from approved working plans.

C. Install underground ductile-iron service-entrance piping according to NFPA 24 and with restrained joints.

D. Install underground copper service-entrance piping according to NFPA 24.

E. Use approved fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.

F. Install unions adjacent to each valve in pipes NPS 2 and smaller. Unions are not required on flanged devices or in
piping installations using grooved joints.

G. Install flanges or flange adapters on valves, apparatus, and equipment having NPS 2-1/2 and larger connections.

H. Install “Inspector’s Test Connections” in sprinkler system piping, complete with shutoff valve, sized and located
according to NFPA 13.

I.  Install sprinkler piping with drains for complete system drainage.

J. Install sprinkler zone control valves, test assemblies, and drain risers adjacent to standpipes when sprinkler piping is
connected to standpipes.

K. [Install ball drip valves to drain piping between fire department connections and check valves. Drain to floor drain or
outside building.
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0.

Install alarm devices in piping systems.

Hangers and Supports: Comply with NFPA 13 for hanger materials.

1. Install sprinkler system piping according to NFPA 13.

Install pressure gages on riser or feed main, at each sprinkler test connection, and at top of each standpipe. Include
pressure gages with connection not less than NPS 1/4 and with soft metal seated glob valve, arranged for draining

pipe between gage and valve. Install gages to permit removal, and install where they will not be subject to freezing.

Fill wet-pipe sprinkler system piping with water.

3.09 VALVE INSTALLATION

A.

Installed listed fire-protection valves, unlisted general-duty valves, specialty valves and trim, controls, and specialties
according to NFPA and authorities having jurisdiction.

Install listed fire-protection shutoff valves supervised-open, located to control sources of water supply except from
fire department connections. Install permanent identification signs indicating portion of system controlled by each
valve.

Valves for Wall-Type Fire Hydrants: Install nonrising-stem gate valve in water-supply pipe.

Install check valve in each water-supply connection. Install backflow preventers instead of check valves in potable-
water supply sources.

Specialty Valves:

1. Double Detector Check Valves: Install for proper direction of flow, including bypass check valve and retarding
chamber drain-line connection.

3.10 SPRINKLER APPLICATIONS

A. Drawings indicate sprinkler types to be used. Where specific types are not indicated, use the following sprinkler types:
1. Rooms without Ceilings: Upright sprinklers.
2. Rooms with Suspended Ceilings: Recessed sprinklers. Provide concealed sprinklers where ceiling heights are less
than 7°-8” and where indicated on the Drawings.
3. Wall Mounting: Sidewall sprinklers.
4. Spaces Subject to Freezing: Pendent, dry sprinklers or sidewall, dry sprinklers.
5. Gymnasium Soffit: Concealed sprinklers.
6. Sprinkler Finishes:

a. Upright, Pendent, and Sidewall Sprinklers: Chrome plated in finished spaces exposed to view, rough bronze
in unfinished spaces not exposed to view, wax coated where exposed to acids, chemicals or other corrosive
fumes.

b. Concealed Sprinklers: Rough brass, with factory-painted white cover plate.

c. Flush Sprinklers: Bright chrome, with painted white escutcheon.

d. Recessed Sprinklers: Bright chrome, with bright chrome escutcheon.
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B.

Provide sprinkler guards at all heads installed exposed in gyms and other similar spaces and when installed at heights
7°-0” or less and where indicated on the drawings.

3.11 SPRINKLER INSTALLATION

A.

B.

For suspended acoustical ceiling systems, align sprinklers as follows:

1. 2’x4’ Ceiling Grid: Within 2” of the center or quarter points of the acoustical ceiling tile.
2. 2’x2’ Ceiling Grid: Within 2” of the center of the acoustical ceiling tile.

Do not install pendent or sidewall, wet-type sprinklers in areas subject to freezing. Use dry-type sprinklers with water
supply from heated space.

3.12 HOSE CONNECTION INSTALLATION

A.

B.

C.

Install hose connections adjacent to standpipes, unless otherwise indicated.
Install freestanding hose connections for access and minimum passage restriction.

Install NPS 2-1/2 hose connections with quick-disconnect at NPS 2-1/2 by NPS 1-1/2 reducer adapter and flow-
restricting device, unless otherwise indicated.

3.13 FIRE DEPARTMENT CONNECTION INSTALLATION

A.

B.

C.

Install wall-type, fire department connections in vertical wall.

Install ball drip valve at each check valve for fire department connection.

Route ball drip to nearest floor drain or provide full size through exterior wall. Terminate exterior drain with a 45
degree elbow down and provide a galvanized wall escutcheon.

3.14 INSTALLATION OF ALL BACnet INTERFACE DEVICES

A.

See the Division 25 Responsibility Matrix for the execution responsibilities for Equipment Supplier, Controls and
Electrical Subcontractor. The Equipment Supplier is responsible for supplying and installing the BACnet Interface
Device. Electrical is responsible for power and any control wiring if the device does not have a single point of
connection.

D.

Division 25 is responsible for communicating with the BACnet Interface Device using BACnet objects and services
to access this data and for mapping the BACnet objects from the device(s) in this Specification Section to the
BACnet Object Integration Device to create graphics, reports, trends, alarms, schedules and other requirements
specified in Division 25. Division25-is-enlyresponsiblefor-communieati i : : : e Deviee

BAChet o} . ) his data.

This BACnet Interface Device is a BACnet/IP device. See Division 27 for networking responsibilities.

3.15 CONNECTIONS

A. Drawings indicate general arrangement of piping, fittings, and specialties.
B. [Install piping adjacent to equipment to allow service and maintenance.
No. 213106 2110 00-14 Water-Based Fire Suppression Systems

Reissued Addendum No. 2



Connect water-supply piping to fire-suppression piping. Include backflow preventer between potable-water piping
and fire-suppression piping. Refer to Division 22 Section “Domestic Water Piping Specialties” for backflow
preventers

Install ball drip valves at each check valve for fire department connection. Drain to floor drain or outside building.
Connect piping to specialty valves, hose valves, specialties, fire department connections, and accessories.

Electrical Connections: Power wiring is specified in Division 26. Fire alarm connections are specified in Division 28.

Connect wiring according to Division 26 Section “Low-Voltage Electrical Power Conductors and Cables.”

Tighten electrical connectors and terminals according to manufacturer’s published torque-tightening values. If
manufacturer’s torque values are not indicated, use those specified in UL 486A and UL 486B.

3.16 LABELING AND IDENTIFICATION

A.

Install labeling and pipe markers on equipment and piping according to requirements in NFPA.

3.17 FIELD QUALITY CONTROL

A.

B.

Perform the following field tests and inspections and prepare test reports:

Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no leaks exist.
Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment
Energize circuits to electrical equipment and devices.

Start and run excess pressure pumps.

Start and run air compressors.

Flush, test, and inspect sprinkler systems according to NFPA 13, “Systems Acceptance” Chapter.
Coordinate with fire alarm tests. Operate as required.

Verify that equipment hose threads are same as local fire department equipment.

NN R LD =

Report test results promptly and in writing to Architect and authorities having jurisdiction.

3.18 CLEANING AND PROTECTION

A.

B.

C.

Clean dirt and debris from sprinklers.
Remove and replace sprinklers with paint other than factory finish.

Protect sprinklers from damage until Substantial Completion.

3.19 DEMONSTRATION

A.

No.

Train Owner’s maintenance personnel to adjust, operate and maintain the water-based fire suppression system. Refer
to Division 01 Section “Demonstration and Training.”

1. Required Time: As required.

Refer to Division 25 08 00, 25 08 01 and 25 20 21.13.19, and 25 20 21.31.13 for additional start-up, commissioning
and training requirements for the BACnet Interface Devices provided in this Specification Section
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SECTION 21 22 00

CLEAN AGENT FIRE SUPPRESSION SYSTEM

PART 1: GENERAL

1.01 SUMMARY
A. This Section specifies 3M NOVEC clean agent suppression systems for areas as noted on the drawings. Materials
and equipment specified in this Section include:
1. Storage and distribution
2. Control panel
3. Detectors
B. Related Sections:
1. Section 25 20 21.22.00 Integrated Automation — BACnet Interface Device (Gateway/Native BACnet
Devices) Clean Agent Fire Suppression Systems (All Types).
2. Section 25 20 21.22.01 Integrated Automation — BACnet Interface Device (Gateway/Native BACnet
Devices) VESDA Detection Systems (All Types).
3. 2500 13 Integrated Automation — General Requirements — All Trades Work Responsibilities.
4. Division 25 Schedule 3 — BACnet Single Line Diagram and Responsibility Matrix (Applies to all Trades).
C. Provide the following electrical work as work of this section, complying with all Division 16 requirements.
1. Control wiring between field installed controls, indicating devices, and control panels.
D. TItems provided by others:
1.  110VAC/1PH/10A dedicated, source panel grounded power circuit to Special Agent System control panel(s)
and auxiliary power supplies, where applicable.
2.  Interface wiring with Fire Alarm System, per the listed interface point schedule, in this specification section.
3. Interface wiring with HVAC system shutdown, with Clean Agent system discharge pressure switch.
4. Seal of protected space(s), to prevent agent leakage after discharge. This includes lay-in ceiling tile hold-down
clips eight feet (8’) around each agent discharge nozzle.
5. Fire dampers, 110VAC energized open/ fail close motorized operators and interface wiring with the Clean
Agent system discharge pressure switch.
6.  Double-interlock preaction fire sprinkler system.
1.02 APPLICABLE STANDARDS AND PUBLICATIONS
A. The design, installation, testing and maintenance of 3M NOVEC Clean Agent Suppression/ Double Interlock
Preaction Sprinkler Releasing Systems shall be in accordance with the requirements set forth in the current editions
of the following codes and standards. The standards listed, as well as all other applicable codes, standards, and
good engineering practices, shall be used as “minimum” design standards. No other agent shall be considered.
1. NFPA 2001: Standard on Clean Agent Fire Extinguishing Systems—2004 Addition
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2.

3.

4.

NFPA 72 : National Fire Alarm Code---2002 Addition
Factory Mutual Approval Guide.

Requirements of the Authority Having Jurisdiction (AHJ).

1.03 QUALITY ASSURANCE

A. Hardware Manufacturer

1.

The manufacturer of the suppression system hardware shall be an original equipment manufacturer. All
components shall be UL listed and FM approved as a compatible component of a system.

The manufacturer of the suppression system hardware and detection components shall be ISO 9000 registered
and meet requirements of ISO 14520.1 and relevant national standards.

The name of the manufacturer shall appear on all major components.
All devices, components and equipment shall be the products of the same manufacturer.

All devices and equipment employed shall be Underwriters Laboratories (UL) listed and/or Factory Mutual
(FM) approved and compliant with the requirements of ISO 14520.1 and the relevant National Standards.

B. Qualifications

1.

The installing contractor shall be trained by the suppression systems hardware supplier to design, install, test
and maintain 3M NOVEC fire suppression systems.

The design/ installation contractor shall employ a designer with a minimum certification of NICET Level I,
Special Hazards.

The installing contractor shall provide 24/7 emergency service and shall have an inventory of bulk 3M
NOVEC for recharge purposes. Physical proof of inventory is required if requested. Emergency on-site
response shall be within two (2) hours of receipt of call.

The installing contractor shall provide experience in the installation of 3M NOVEC systems. A list containing
ten (10) completed projects shall be provided to the engineer before the start of design engineering.

1.04 SUBMITTALS

A. The shop drawing submittal shall be in accordance with the IBC and UFC and shall include the following:

1.

Installation layout drawings detailing the quantity, location, and marking of all system components, including,
but not limited to, agent storage tanks, nozzles, pipe runs including pipe sizes and lengths, control panel(s),
detectors, manual pull stations, abort stations, audible and visual alarms.

Separate layouts, or drawings, shall be provided for each level, (i.e., room, under floor, and above ceiling) and
for mechanical and electrical work.

Electrical layout drawings shall show the location of all devices and include point-to-point conduit runs and a
description of the method(s) used for detection mounting.

Hydraulic flow calculations, from a UL listed computer program, shall be provided for all engineered 3M
NOVEC suppression systems. Calculation sheet(s) must include the manufacturers name and UL listing
number for verification. The flow calculations shall detail pressure changes, flow rates, pipe sizes and lengths,
and nozzle sizes. The agent discharge time must be shown and detailed by zone.
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5. A complete sequence of operation shall be submitted detailing all alarm devices, shutdown functions, remote
signaling, damper operation, time delay and agent discharge for each zone or system.

6. Information outlining the operation and maintenance procedures required of the system Owner.
7. Include the BACnet Interface Device with Submittal showing proprietary points listed in 25 20 21.22.00

(Clean Agent Suppression) and 25 20 21.22.01 (VESDA Detection) are mapped to BACnet Object Types.
Failure to do so will result in automatic rejection of the Submittal.

PART 2: PRODUCTS

2.01

A.

2.02

2.03

A.

MANUFACTURERS

Subject to compliance with requirements, provide a 3M NOVEC clean agent suppression system as manufactured
by one of the following.

1.  The Ansul Company
2. Fenwal Protection Systems
3. Kidde Fire Systems

SYSTEM DESCRIPTION

The system shall provide a 3M NOVEC agent minimum design concentration of 4.5% by volume for Class A
hazards and a manufacturers recommended concentration for Class B hazards, in all protected spaces, at the
minimum anticipated temperature, within the protected area. This project shall be designed at 5% 3M NOVEC
concentration (.0455), because the equipment power will not shutdown upon agent discharge. Time delays shall be
provided to allow for occupant egress. Systems shall be designed to include a maintenance lockout switch that
breaks the signal circuit to the electric actuator(s).

The system discharge time shall not exceed 10 seconds in accordance with ISO 14520.1.

The 3M NOVEC suppression system shall include a detection and control system with provision for both pre-
alarm, automatic and manual agent release.

The system shall be actuated by VESDA high sensitivity air sampling detection. Detectors utilizing water shall not
be allowed. The detection system shall employ multi-obscuration level, cross-zoned detection. In the case of cross-
zone detection, the first lower level of programmed sensitivity shall cause an alarm signal to be generated; a second
higher level of programmed sensitivity activation shall generate a pre-discharge signal and start the pre-discharge
condition.

3M NOVEC shall be stored in central storage steel containers compliant with the requirements of ISO 14520.1 and
the relevant National Standards. The storage containers shall be equipped with safety rupture disks and each
container shall have a pressure gauge to provide visual supervision of the container pressure. Wall or ceiling
mounted cylinders shall not be allowed.

BACnet INTERFACE DEVICES

Provide BACnet Interface Devices for each Clean Agent Fire Suppression System so that the units are presented as
a series of AV, BV and MSV BAChnet objects. See 25 20 21.22.00 for the list of objects that must be supported.
This list is the minimum acceptable.

Provide BACnet Interface Devices for each VESDA Fire Detection System so that the units are presented as a
series of AV, BV and MSV BACnet objects. See 25 20 21.22.01 for the list of objects that must be supported.
This list is the minimum acceptable.
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2.04 AGENT STORAGE AND DISTRIBUTION

A.

3M NOVEC shall be stored in central storage steel alloy containers, compliant with the requirements of ISO
14520.1 and the relevant National Standards, and equipped with safety rupture disks. Containers shall be super-
pressurized with dry nitrogen to an operating pressure of 25 bar at 21°C, or to an operating pressure of 42 bar at
21°C.

Each system shall have its own supply of clean agent

Each supply shall be located within the hazard area, or as near as possible, to reduce the amount of pipe and fittings
required to install the system.

Engineered discharge nozzles shall be provided within the manufacturer’s guidelines to distribute the 3M NOVEC
agent throughout the protected spaces. The nozzles shall be designed to provide proper agent quantity and
distribution and shall be UL listed and/or FM approved, and shall comply with the requirements of ISO 14520.1
and the relevant National Standards. Nozzle spacing shall be in accordance with the UL listing and/or FM approval,
and in accordance with the requirements of ISO 14520.1 and the relevant National Standards.

Distribution piping and fittings shall be installed in accordance with the manufacturer’s requirements, ISO 14520.1,
the relevant National Standards, and approved piping standards and guidelines. Qualified individuals using
accepted practices and quality procedures shall install all distribution piping. All piping shall be adequately
supported and anchored at all directional changes and nozzle locations. Chrome escutcheons shall be installed on
piping at all exposed penetrations in finished areas.

All piping shall be thoroughly reamed after cutting, and all oil and/or chips shall be removed. Pipe threads shall be
coated with Teflon tape or an appropriate joint compound applied to the male thread only.

All agent containers shall be activated by an electric manual discharge station, an automatic device or devices, or
by direct mechanical actuation. Electric re-settable solenoid actuators shall be utilized, expendable single-use
actuators and cylinder actuation rupture discs shall not be allowed.

2.05 FIRE SUPPRESSION CONTROL PANEL (FSCP)

A. The analog addressable FSCP and its components shall be UL listed and/or FM approved for release of 3M
NOVEC and double interlock preaction sprinkler systems, and shall conform to the specifications of the control
panel manufacturer, and to the requirements ISO 14520.1 and the relevant National Standards. One FSCP shall be
provided for each protected zone.

B. The FSCP shall be programmable such that an adequate pre-discharge alarm period can be set.

C.  The FSCP shall perform all functions necessary to operate the system detection, actuation and auxiliary alarm.

D. The FSCP shall include battery standby power to support 24 hours in standby and 5 minutes in alarm.

E. The FSCP shall be capable of supporting cross-zone detection.

F.  Provide the following dry contacts for the fire alarm interface:

1.  General system trouble--FSCP

2. General system supervisory--FSCP

3. General system alarm—FSCP

4.  System discharge (each discharge zone)--Discharge Pressure Switch

G. The FSCP shall individually monitor the double interlock preaction sprinkler flow, tamper and low-air switches as
separate addressable initiation points.
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2.06 DETECTORS

A. The detectors shall be spaced and installed in accordance with the manufacturer’s specifications, and the
requirements of ISO 14520.1 and the relevant National Standards.

1. The detection system shall employ addressable cross-zoned air sampling high sensitivity smoke detection, as
specified by the hardware manufacturer and the appropriate authority having jurisdiction.

2. In the case of cross-zone detection, a first level smoke obscuration shall cause an alarm signal to be generated;
a second level of smoke obscuration shall generate a pre-discharge signal and start the pre-discharge
condition.

2.07 MANUAL RELEASE

A. Provision shall be made for manual operation of the system from outside the protected space or adjacent to the
main exit from the space.

B. The addressable manual release switch or manual pull station shall be a dual action device requiring two distinct
operations to initiate a system actuation.

2.08 ABORT STATIONS

A. The addressable abort switches shall be within the protected area and shall be located near the means of egress for
the area.

B.  Operation of the abort station shall send a “system aborted” indication to the control panel when a fire condition
exists. A “trouble” indication shall result if the abort station is operated when no alarm condition exists. The abort
station shall re-start the 30-second time delay sequence.

2.09 MAINTENANCE BYPASS SWITCH

A. The maintenance bypass switch shall be installed at the FSCP. This switch shall break the low-voltage circuit(s),
preventing a release signal from reaching the 3M NOVEC solenoid valve(s). The FSCP shall show a trouble
condition while the system is in the bypass mode.

2.10 AUDIBLE AND VISUAL ALARMS

A. Electrically actuated fire alarms, both audible and visible, shall be furnished and installed. All alarm devices shall
be UL listed and/or FM approved and compliant with the requirements of ISO 14520.1 and the relevant National
Standard.

B. Alarms shall be adequate to alert personnel located in the protected areas.

C. A discharge strobe device shall be placed outside, and above, each exit door from the protected space. Provide an
advisory sign at each location.

2.11 CAUTION AND ADVISORY SIGNS

A. Caution and advisory signs are required inside and outside of each entrance to a protected space (s), and at each
manual discharge station.

B. A flashing light sign is required over each exit from a protected space.
2.12 SYSTEM AND CONTROL WIRING

A. All low-voltage systems wiring shall be furnished and installed by the contractor.
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B.  All wiring shall be installed by qualified individuals to conform to the requirements of the ISO 14520.1 and the
relevant National Standards.

C. The complete system electrical installation, and all auxiliary components, shall be connected to earth ground in
accordance with the ISO 14520.1 and the relevant National Standard.

D. All wiring shall be in conduit or raceway. Exposed wiring shall be in conduit.

PART 3: EXECUTION
3.01 SEQUENCE OF OPERATION
A. Cross-zone detection, control as follows:
1. Actuation of the first level of smoke obscuration (.08%) shall:

a. Illuminate an “ALARM?” indicator on control panel face.

b.  Energize an alarm bell or energize flashing strobe and sound horn (slow pulsed tone).
c.  Send an alarm signal to the building Fire Alarm.

d.  Close all doors leading into the protected area.

2. Actuation of the second level of smoke obscuration (3.0%) shall:

[luminate a “PREDISCHARGE” indicator on control panel face.
Energize alarm strobe and sound horn (rapid pulsed tone).

Close all doors leading into the protected area.

Actuate a time delay sequence and enable the system abort sequence.

Ao o

3. Expiration of the 30-second time delay shall:

The 3M NOVEC release solenoid shall be energized, discharging the system.

The 3PDT agent discharge pressure switch shall be operated.

The double-interlock preaction sprinkler release solenoid shall be energized, causing phase one of the
two water release sequence phases to be satisfied.

eo o

4.  Activation of the 3PDT Agent Discharge Pressure Switch shall:

a.  Cause shutdown of the HVAC system.
b.  Signal the motorized fire damper(s) to close.
c.  Send a 3M NOVEC discharge signal to the building Fire Alarm System.

3.02 INSTALLATION OF BACnet INTERFACE DEVICES

A. See the Division 25 Responsibility Matrix for the execution responsibilities for Equipment Supplier, Controls and
Electrical Subcontractor. The Equipment Supplier is responsible for supplying and installing the BACnet Interface
Device. Electrical is responsible for power and any control wiring if the device does not have a single point of
connection.

C.  “Division 25 is responsible for communicating with the BACnet Interface Device using BACnet objects and
services to access this data and for mapping the BACnet objects from the device(s) in this Specification Section
to the BACnet Object Integration Device to create graphics, reports, trends, alarms, schedules and other

requirements specified in Division 25.” Divisien25-is-enly responsible for-communicating with-the BACnet
Interface Pevice using BACnet objects-and services-to-aceess-this-data.

D. This BACnet Interface Device is a BACnet/IP device. See Division 27 for networking responsibilities.
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3.03 SYSTEM INSPECTION AND CHECKOUT

A. The final test and acceptance shall be conducted in the presence of the system Owner’s representative and
governing authorities, and shall be conducted in accordance with the requirements of ISO 14520.1 and the relevant
National Standards.

1. Tests shall demonstrate that the entire control system functions as intended. Automatic discharge, manual
discharge, equipment shutdown, and alarm devices shall be tested.

2. All containers and distribution piping shall be checked for proper mounting and installation.
3. All electrical wiring shall be tested for proper connection, continuity and resistance to earth.

4.  Room integrity tests shall be conducted in accordance with ISO 14520.1, Annex E, and the relevant National
Standards.

5. An inspection shall be made to ensure that all required dampers, door bottom seals, weather-stripping,
caulking and foam sealant have been installed and that the areas protected shall contain the 3M NOVEC.

6.  All piping shall be pneumatically tested in a closed circuit for a period of 10 minutes at 3 bar; at the end of 10
minutes, the pressure drop shall not exceed 20 percent of the test pressure.

7. A flow test employing nitrogen shall be performed on the piping network to verify that flow is unobstructed
through the piping and nozzles.

8.  Fire Alarm system interface tests. Coordinate testing procedures with the fire alarm contractor.

9. Referto 250801, 2508 02,25 2021.22.01 and 25 20 21.22.00 for start-up and commissioning requirements
for the BACnet Interface Devices provided in this Specification Section.

3.04 DEMONSTRATION

A. Prior to final acceptance, the installing contractor shall provide operational training to each shift of the Owner’s
maintenance personnel. The training shall address emergency procedures, abort functions, system control panel
operation, troubleshooting procedures and safety requirements. Refer to Division 01 Section “Demonstration and
Training.”

1. Required Time: 4 hours.

B. Referto 25 08 00,2508 01, 25 20 21.22.00, and 25 20 21.22.01 for training requirements for the BACnet Interface
Devices provided in this Specification Section.

3.05 OPERATION AND MAINTENANCE

A. Prior to final acceptance, the installing contractor shall provide operation and maintenance instruction manuals to
the system Owner. Checklists and procedures for emergency situations, troubleshooting techniques, maintenance
operations and procedures shall be included in the manual.

3.06 AS-BUILT DRAWINGS

A. Upon completion of each system, the installing contractor shall provide copies of the system “As-Built” drawings
to the Owner.

3.07 SYSTEM INSPECTIONS

A. The installing contractor shall provide two inspections, of each system installed under this contract, during the
system hardware manufacturer’s warranty period. Inspections shall be conducted in accordance with
recommendations of ISO 14520.1 and the relevant National Standards.
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SECTION 21 31 13

ELECTRIC-DRIVE, CENTRIFUGAL FIRE PUMPS

PART 1: GENERAL

1.01 SUMMARY

A.

This Section includes electric-drive, split-case, in-line centrifugal fire pumps and the following:

Full-service fire-pump controllers and automatic transfer switches.
Fire-pump accessories and specialties.

Pressure-maintenance pumps, controllers, accessories, and specialties.
Alarm panels.

Flowmeter systems.

Nk =

Related Sections:

1. 25 20 21.31.13 Integrated Automation — BACnet Interface Device (Gateway/Native BACnet Devices)
Centrifugal Fire Pumps (All Types).

2. Section 25 00 13 Integrated Automation — General Requirements — All Trades Work Responsibilities.

3. Division 25 Schedule 3 — BACnet Single Line Diagram and Responsibility Matrix (Applies to all Trades).

1.02 PERFORMANCE REQUIREMENTS

A.

Pump, Equipment, Accessory, Specialty, and Piping Pressure Rating: 175-psig minimum working-pressure rating,
unless otherwise indicated.

1.03 SUBMITTALS

A. Product Data: For each type of product indicated. Include rated capacities, certified pump performance curves
with each selection point indicated, operating characteristics, and furnished accessories and specialties for each fire
pump and pressure-maintenance pump.

B. Shop Drawings: For fire pumps and drivers, fire-pump controllers, fire-pump accessories and specialties, pressure-
maintenance pumps, pressure-maintenance-pump controllers, and pressure-maintenance-pump accessories and
specialties. Include plans, elevations, sections, details, and attachments to other work.

1.  For installed products indicated to comply with design loads, include structural analysis data signed and
sealed by the qualified professional engineer responsible for their preparation.
2. Wiring Diagrams: Power, signal, and control wiring.

C.  Product Certificates: For each type of fire pump and fire-pump controller, signed by product manufacturer.

D. Source quality-control test reports.

E. Field quality-control test reports.

F. Operation and Maintenance Data: For fire pumps and drivers, pressure-maintenance pumps, controllers,
accessories and specialties, alarm panels, and flowmeter systems to include in emergency, operation, and
maintenance manuals.
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G. Include the BACnet Interface Device with Submittal showing proprietary points listed in 25 20 21.31.13 are
mapped to BACnet Object Types. Failure to do so will result in automatic rejection of the Submittal.

1.04 QUALITY ASSURANCE
A. Source Limitations: Obtain fire pumps, pressure-maintenance pumps, and controllers through one source from a

single manufacturer for each type of equipment.

B. Product Options: Drawings indicate size, profiles, and dimensional requirements of fire pumps, pressure-
maintenance pumps, and controllers and are based on specific systems indicated. Refer to Division 01 Section
"Product Requirements."

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by
testing agency acceptable to authorities having jurisdiction, and marked for intended use.

D. Comply with standards of authorities having jurisdiction pertaining to materials, hose threads, and installation.

E. Comply with NFPA 20, "Stationary Pumps for Fire Protection," for fire pumps, drivers, controllers, accessories,
and their installation.

1.05 COORDINATION

A. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete, reinforcement, and
formwork requirements are specified in Division 03.

PART 2: PRODUCTS

2.01 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:

1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may
be incorporated into the Work include, but are not limited to, manufacturers specified.

2. Manufacturers: Subject to compliance with requirements, provide products by one of the manufacturers
specified.

2.02 CENTRIFUGAL FIRE PUMPS

A. Description, General: UL 448, factory-assembled and -tested, electric-drive, centrifugal fire pumps capable of
furnishing not less than 150 percent of rated capacity at not less than 65 percent of total rated head and with shutoff
head limited to 140 percent of total rated head.
1.  Finish: Manufacturer's standard red paint applied to factory-assembled and -tested unit before shipping.
2. Nameplate: Complete with capacities, characteristics, and other pertinent data.

B. Fabricate base and attachment to fire pumps, pressure-maintenance pumps, and controllers with reinforcement to

resist movement of pumps and controllers during a seismic event when their bases are anchored to building
structure.

C. In-Line Fire Pumps: Vertically mounted type with electric-motor driver directly mounted to pump casing.
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1.  Manufacturers:

A-C Pump; ITT Industries.

Armstrong Darling, Inc.

Aurora Pump; Pentair Pump Group.

Fairbanks Morse; Pentair Pump Group.

Patterson Pump Company.

Reddy-Buffaloes Pump Co.

Sterling Peerless Pump; Sterling Fluid Systems Group.

©me o o

2. Pump: Radially split cast-iron casing with suction and discharge flanges machined to ASME B16.1,
Class 125 dimensions, unless otherwise indicated.

a. Impeller: Cast bronze of construction to match fire pump, statically and dynamically balanced, and
keyed to shaft.

b.  Wear Rings: Replaceable, bronze.
c.  Shaft and Sleeve: Steel shaft with bronze sleeve.

1)  Shaft Bearings: Grease-lubricated ball bearings in cast-iron housing.
2) Seals: Stuffing box with minimum of four rings of graphite-impregnated braided yarn and bronze
packing gland.

3. Driver: UL-listed, NEMA MG 1, open-dripproof, squirrel-cage, induction motor complying with NFPA 20
and NFPA 70. Include wiring compatible with controller used.

a.  Manufacturers:

1)  Emerson; U.S. Electrical Motors.
2) Lincoln Electric Company (The).
3) Marathon Electric, Inc.

4)  Weg

D. Fire-Pump Characteristics and Specialty Data:
1. Fire-Pump Plan No.: FP-1

Rated Capacity: 500 gpm.
Total Rated Head: 50 psi.
Inlet Size: 4-inch

Outlet Size: 4-inch
Outlet Flange Class: 125.
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2. Speed: Same as driver.
3. Electric-Motor Driver: 25 hp, 3500 rpm, 3 phase, 60 Hz.

a.  Full-Load Amperes: 34.
b.  Minimum Circuit Ampacity: 42.5.

4. Test Header Size: 4-inch

a.  Hose Valves Required: Two.
b. Hose Valve Size: NPS 2-1/2.
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5.

6.

Relief Valve Size: 3/4-inch.

Cone Size: 3/4-inch.

2.03 FIRE-PUMP CONTROLLER

A. Fire-Pump Controllers, General: UL 218 and NFPA 20; listed for electric-drive, fire-pump service and service
entrance; combined automatic and manual operation; factory assembled and wired; and factory tested for capacities
and electrical characteristics.

1. Manufacturers:

a.  Cutler-Hammer.

b.  Firetrol, Inc.

c.  Hubbell Industrial Controls, Inc.
d.  Joslyn Clark.

e.  Master Control Systems, Inc.

f.  Metron, Inc.

2. Rate controllers for scheduled fire-pump horsepower and short-circuit withstand rating at least equal to short-
circuit current available at controller location. Take into account cable size and distance from substation or
supply transformers.

3.  Enclosure: UL 50, Type 2, dripproof, indoor, unless special-purpose enclosure is indicated. Include
manufacturer's standard red paint applied to factory-assembled and -tested unit before shipping.

4.  Controls, devices, alarms, functions, and operations listed in NFPA 20 as required for drivers and controller
types used, and specific items listed.

a. Isolating means and circuit breaker.

b.  "Power on" pilot lamp.

c.  Fire-alarm system connections for indicating motor running condition, loss-of-line power, and line-
power phase reversal.

d.  Automatic and manual operation, and minimum run-time relay to prevent short cycling.

e.  Water-pressure-actuated switch with independent high and low calibrated adjustments responsive to
water pressure in fire-suppression piping.

f.  Automatic and manual shutdown.

g.  System pressure recorder, electric ac driven with spring backup.

h.  Digital solid state starter.

5. Nameplate: Complete with capacity, characteristics, approvals and listings, and other pertinent data.

6. Controller Sensing Pipes: Fabricate pipe and fittings according to NFPA 20 with nonferrous-metal sensing
piping, NPS 1/2, with globe valves for testing controller mechanism from system to pump controller as
indicated. Include bronze check valve with 3/32-inch orifice in clapper or ground-face union with
noncorrosive diaphragm having 3/32-inch orifice.

B. Full-Service Fire-Pump Controllers:
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1.  Type Starting: Solid state, closed transition, soft starter.
2. Mounting: Wall type for field electrical connections.
C. BAChet Interface Devices:

1. Provide BACnet Interface Devices for each Clean Agent Fire Suppression System so that the units are
presented as a series of AV, BV and MSV BACnet objects. See 25 20 21.31.13 for the list of objects that
must be supported. This list is the minimum acceptable.

2.04 FIRE-PUMP ACCESSORIES AND SPECIALTIES
A. Match fire-pump suction and discharge ratings as required for fire-pump capacity rating. Include the following:

1.  Automatic air-release valve.

2. Circulation relief valve.

3. Suction and discharge pressure gages.

4.  Eccentric-tapered reducer at suction inlet.

5. Concentric-tapered reducer at discharge outlet.

6. Test-Header Manifold: Ductile-iron or brass body for hose valves. Include nozzle outlets arranged in single
line; horizontal, flush-wall mounting attachment; and rectangular, rough brass finish escutcheon plate with
lettering equivalent to "PUMP TEST CONNECTION."

7.  Test-Header Manifold: Ferrous body for hose valves. Manufacturer's standard finish. Include bronze or cast-
iron, exposed-type valve header with nozzle outlets; and round, brass escutcheon plate with lettering
equivalent to "PUMP TEST CONNECTION."

8. Hose Valves: UL 668, straightway pattern, and bronze with cap and chain. Include NFPA 1963 hose thread
that complies with local fire department standards and finish same as for test-header-manifold escutcheon
plate.

9. Ball Drip Valve: UL 1726.

10. Main Relief Valve: UL 1478, pilot operated.

11. Discharge Cone: Open type.

12. Finish: Manufacturer's standard factory-applied red paint unless brass or other finish is specified.

2.05 PRESSURE-MAINTENANCE PUMPS

A. Pressure-Maintenance Pumps, General: Factory-assembled and -tested pumps with electric-motor driver,
controller, and accessories and specialties. Include cast-iron or stainless-steel casing and bronze or stainless-steel
impellers, mechanical seals, and suction and discharge flanges machined to ASME B16.1, Class 125 dimensions
unless Class 250 flanges are indicated and except that connections may be threaded in sizes where flanges are not

available.

1. Finish: Manufacturer's standard color paint applied to factory-assembled and -tested unit before shipping.
2. Nameplate: Complete with capacity, characteristics, and other pertinent data.
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Multistage, Pressure-Maintenance Pumps:  Multiple-impeller type complying with HI 1.1-1.2 and HI 1.3
requirements for multistage centrifugal pumps. Include base.

1.

Manufacturers:

a.  A-C Pump; ITT Industries.

b.  Grundfos Pumps Corp.

c.  Jacuzzi Brothers.

d. Paco Pumps, Inc.

e. Sterling Peerless Pump; Sterling Fluid Systems Group.
f.  Taco, Inc.

Driver: NEMA MG 1, open-dripproof, squirrel-cage, induction motor complying with NFPA 20 and
NFPA 70. Include wiring compatible with controller used.

Regenerative-Turbine, Pressure-Maintenance Pumps: Close-coupled type complying with HI 1.1-1.2 and HI 1.3
requirements for regenerative-turbine centrifugal pumps. Include base.

1.

Manufacturers:

Aurora Pump; Pentair Pump Group.
Crane Pumps & Systems, Inc.
Fairbanks Morse; Pentair Pump Group.
MTH Tool Co., Inc.

Paco Pumps, Inc.
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Driver: NEMA MG 1, open-dripproof, squirrel-cage, induction motor complying with NFPA 20 and
NFPA 70. Include wiring compatible with controller used.

Controllers: UL 508; factory-assembled, -wired, and -tested, across-the-line type for combined automatic and
manual operation.

1. Manufacturers:
a.  Cutler-Hammer.
b. Firetrol, Inc.
c.  Hubbell Industrial Controls, Inc.
d.  Joslyn Clark.
e.  Master Control Systems, Inc.
f.  Metron, Inc.

2. Enclosure: UL 508 and NEMA 250, Type 2, wall-mounting type for field electrical wiring.
a.  Finish: Manufacturer's standard color paint applied to factory-assembled and -tested unit before

shipping.

3. Rate controller for scheduled horsepower and include the following:
a.  Fusible disconnect switch.
b.  Pressure switch.
c.  Hand-off-auto selector switch.
d.  Pilot light.
e.  Running period timer
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E. Accessories and Specialties: Match pressure-maintenance-pump suction and discharge ratings as required for
pump capacity rating. Include the following:

1. Circulation relief valve.
2. Suction and discharge pressure gages.

F.  Pressure-Maintenance-Pump Characteristics and Specialty Data:

Plan No.: FP-2

Rated Capacity: 10 gpm.
Total Rated Head: 90 psi.
Pump Speed: 3500 rpm.

el S

5. Electric-Motor Driver Size: 1.5 hp, 3500 rpm, 3 phase, 60 Hz.

a.  Full-Load Amperes: 3.
b.  Minimum Circuit Ampacity: 4.5.

2.06 ALARM PANELS

A. Description: Factory-assembled and -wired remote panel complying with UL 508 and requirements in NFPA 20.
Include audible and visible alarms matching controller type.

1. Manufacturers:

a.  Cutler-Hammer.

b.  Firetrol, Inc.

c.  Hubbell Industrial Controls, Inc.
d.  Joslyn Clark.

e.  Master Control Systems, Inc.

f.  Metron, Inc.

2. Enclosure: NEMA 250, Type 2, remote wall-mounting type.
a.  Finish: Manufacturer's standard red paint applied to factory-assembled and -tested unit before shipping.
3. Features: Include manufacturer's standard features and the following:
Motor-operating condition.
Loss-of-line power.

Phase reversal.
Low-water alarm.
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2.07 FLOWMETER SYSTEMS

A. Description: Fire-pump flowmeter system that indicates flow to not less than 175 percent of fire-pump rated
capacity. Include sensor of size to match pipe, tubing, flowmeter, and fittings.

1. FMG-Approved Manufacturers:

a.  Dieterich Standard Inc.
b.  Gerand Engineering Co.
c.  Hyspan Precision Products, Inc.
d. Meriam Instruments Div.; Scott Fetzer Co.
e.  Preso Meters Corporation.
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f.  Reddy-Buffaloes Pump Co.
2. UL-Listed Manufacturers:

a.  Fire Research Corp.
b.  Reddy-Buffaloes Pump Co.

3. Pressure Rating: 175-psig minimum.
4. Sensor: Venturi, annubar probe, or orifice plate, unless otherwise indicated.

5. Flowmeter: Compatible with flow sensor with dial not less than 4-1/2 inches in diameter or manufacturer's
equivalent size.

6. Permanently Mounted Flowmeter: Suitable for wall mounting with copper tubing to connect to flow sensor.

7.  Portable Flowmeter: With two 12-foot hoses, in carrying case.
2.08 PRESSURE GAGES

A. Description: UL 393, 3-1/2- to 4-1/2-inch-diameter dial with range of 0- to 250-psig minimum. Include caption
"WATER" on dial face.

1. Manufacturers:

a.  AGF Manufacturing Co.
b. AMETEK, Inc.; U.S. Gauge.
c.  Brecco Corporation.
d. Dresser Equipment Group; Instruments Div.
e.  Marsh Bellofram.
f.  WIKA Instrument Corporation.
2.09 GROUT

A. Description: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic
grout; suitable for interior and exterior applications.

1. Properties: Nonstaining, noncorrosive, and nongaseous.
2. Design Mix: 5000-psi, 28-day compressive strength.

2.10 SOURCE QUALITY CONTROL
A. Test and inspect fire pumps with their controllers according to NFPA 20 for certified shop tests.

B. Verification of Performance: Rate fire pumps according to requirements indicated.

PART 3: EXECUTION
3.01 EXAMINATION

A. Examine areas, concrete bases, and conditions, with Installer present, for compliance with requirements and other
conditions affecting performance of fire pumps.

No. 213106 213113-8 Electric Drive, Centrifugal Fire Pumps
Reissued Addendum No. 2



B.

C.

Examine roughing-in for fire-suppression piping to verify actual locations of piping connections before fire-pump
installation.

Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 CONCRETE BASES

A.

B.

Install concrete bases of dimensions indicated for fire pumps, pressure-maintenance pumps, and controllers. Refer
to Division 21 Section "Common Work Results for Fire Suppression."

1. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, install dowel rods
on 18-inch centers around full perimeter of base.

2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into
structural concrete floor.

3. Place and secure anchorage devices. Use setting drawings, templates, diagrams, instructions, and directions
furnished with items to be embedded.

4. Install anchor bolts to elevations required for proper attachment to supported equipment.

Cast-in-place concrete materials and placement requirements are specified in Division 03.

3.03 INSTALLATION

A. Install and align fire pump, pressure-maintenance pump, and controller according to NFPA 20.
B. Install pumps and controllers to provide access for periodic maintenance including removal of motors, impellers,
couplings, and accessories.
C. Set base-mounting-type pumps on concrete bases. Disconnect coupling halves before setting. Do not reconnect
couplings until alignment operations have been completed.
1. Support pump baseplate on rectangular metal blocks and shims or on metal wedges having small taper, at
points near anchor bolts, to provide 3/4- to 1-1/2-inch gap between pump base and concrete base for grouting.
2. Adjust metal supports or wedges until pump and driver shafts are level. Verify that coupling faces and pump
suction and discharge flanges are level and plumb.
D. Install suction and discharge piping equal to or greater than diameter of fire-pump nozzles.
E. Install valves that are same size as piping connecting fire pumps, bypasses, test headers, and other piping systems.
F. Install pressure gages on fire-pump suction and discharge at pressure-gage tappings.
G. Support pumps and piping separately so weight of piping does not rest on pumps.
H. Install piping accessories, hangers and supports, anchors, valves, meters and gages, and equipment supports.
I.  Install flowmeters and sensors where indicated. Install flowmeter-system components and make connections
according to manufacturer's written instructions.
J. Electrical Wiring: Install electrical devices furnished by equipment manufacturers but not specified to be factory
mounted. Furnish copies of manufacturers' wiring diagram submittals to electrical Installer.
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3.04 INSTALLATION OF BACnet INTERFACE DEVICES

A.

E.

See the Division 25 Responsibility Matrix for the execution responsibilities for Equipment Supplier, Controls and
Electrical Subcontractor.

The Equipment Supplier is responsible for supplying and installing the BACnet Interface Device.
Electrical is responsible for power and any control wiring if the device does not have a single point of connection.
Division 25 is responsible for communicating with the BACnet Interface Device using BACnet objects and

services to access this data and for mapping the BACnet objects from the device(s) in this Specification Section
to the BACnet Object Integration Device to create graphics, reports, trends, alarms, schedules and other

requirements specified in Division 25. Divisien—25-is-only responsible for-communicating-with-the BACnet
Interface Device-using BACnet-objeets-and-services-to-aceess-this-data:

This BACnet Interface Device is a BACnet/IP device. See Division 27 for networking responsibilities.

3.05 ALIGNMENT

A.

Align split-case fire-pump and driver shafts after complete unit has been leveled on concrete base, grout has set,
and anchor bolts have been tightened.

After alignment is correct, tighten anchor bolts evenly. Fill baseplate completely with grout, with metal blocks and
shims or wedges in place. Tighten anchor bolts after grout has hardened. Check alignment and make required
corrections.

Align piping connections.

Align pump and driver shafts for angular and parallel alignment according to HI 1.4 and to tolerances specified by
manufacturer.

Align vertically mounted, split-case pump and driver shafts after complete unit has been made plumb on concrete
base, grout has set, and anchor bolts have been tightened.

3.06 CONNECTIONS

A. Piping installation requirements are specified in Division 21 Section "Water-Based Fire-Suppression Systems."
Drawings indicate general arrangement of piping, fittings, and specialties.

B. Install piping adjacent to pumps and equipment to allow service and maintenance.

C. Connect water supply and discharge piping to fire pumps with flexible connectors. Connect water supply and
discharge piping to pressure-maintenance pumps with flexible connectors. Refer to Division 21 Section "Water-
Based Fire-Suppression Systems" for flexible connectors.

D. Connect relief-valve discharge to point of disposal.

E. Connect flowmeter-system sensors and meters according to manufacturer's written instructions.

F.  Connect controllers to pumps.

G. Connect fire-pump controllers to building fire-alarm system. Refer to Division 28 Section "Fire Detection and
Alarm."

H. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."

I.  Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."
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3.07 FIELD QUALITY CONTROL

A. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, and adjust field-
assembled components and equipment installation, including connections, and to assist in field testing. Report
results in writing.

B. Perform field tests for each fire pump when installation is complete. Comply with operating instructions and
procedures in NFPA 20 to demonstrate compliance with requirements. = Where possible, field correct
malfunctioning equipment, then retest to demonstrate compliance. Replace equipment that cannot be satisfactorily
corrected or that does not perform as indicated, then retest to demonstrate compliance. Verify that each fire pump
performs as indicated.

C. Perform the following field tests and inspections and prepare test reports:

1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no leaks exist.
2.  Final Checks before Startup: Perform the following preventive-maintenance operations and checks:

a.  Lubricate oil-lubrication-type bearings.

b. Remove grease-lubrication-type bearing covers, flush bearings with kerosene, and clean thoroughly. Fill
with new lubricant according to manufacturer's written instructions.

c.  Disconnect coupling and check electric motor for proper rotation. Rotation shall match direction of
rotation marked on pump casing.

d.  Verify that pump is free to rotate by hand. If pump is bound or if it drags even slightly, do not operate
until cause of trouble is determined and corrected.

3. Starting procedure for pumps is as follows:

a.  Prime pump by opening suction valve and closing drains, and prepare pump for operation.

b.  Open sealing-liquid supply valves if pump is so fitted.

c.  Start motor.

d.  Open discharge valve slowly.

e.  Observe leakage from stuffing boxes and adjust sealing-liquid valve for proper flow to ensure lubrication
of packing. Do not tighten gland immediately, but let packing run in before reducing leakage through
stuffing boxes.

f.  Check general mechanical operation of pump and motor.

4.  Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

5. Furnish fire hoses in number, size, and length required to reach storm drain or other acceptable location to
dispose of fire-pump test water. Fire hoses are for ficld-acceptance tests only and are not property of Owner.

6. Refer to 25 08 01, 25 08 02 and 25 20 21.31.13 for start-up and commissioning requirements for the BACnet
Interface Devices provided in this Specification Section
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3.08 DEMONSTRATION

A. Train Owner’s maintenance personnel to adjust, operate and maintain fire pumps. Refer to Division 01 Section
“Demonstration and Training.”

1.  Required Time: 4 hours.
B. Refer to 25 08 00, 25 08 01, 25 20 21.31.13 for training requirements for the BACnet Interface Devices provided in

this Specification Section.

END OF SECTION 21 3113
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SECTION 22 11 24

DOMESTIC-WATER PACKAGED BOOSTER PUMPS

PART 1: GENERAL

1.01 SUMMARY

A.

B.

This Section includes variable-speed, multiplex, packaged booster pumps for domestic water piping systems.
Related Sections:
1. Division 22 Section "Domestic Water Pumps" for domestic water circulation pumps.

2. Section 25 20 22.11.24 Integrated Automation — BACnet Interface Device (Gateway/Native BACnet
Devices) Domestic Water Packaged Booster Pumps (All Types).

3. Section 25 00 13 Integrated Automation — General Requirements — All Trades Work Responsibilities.

4. Division 25 Schedule 3 — BACnet Single Line Diagram and Responsibility Matrix (Applies to all
Trades).

1.02 SUBMITTALS

A.

Product Data: For each packaged booster pump specified. Include certified performance curves with
operating points plotted on curves; and rated capacities of selected models, furnished specialties, and
accessories.

Shop Drawings: For packaged booster pumps and accessories. Include plans, elevations, sections, details, and
attachments to other work.

1. Indicate all dimensions, required clearances, and location of each field connection.
2. System operating profile including pumps, curves, motor, efficiency, horsepower, and kW consumption.
3. Wiring Diagrams: Detail power, signal, and control wiring.

Operation and Maintenance Data: For each packaged booster pump to include in emergency, operation, and
maintenance manuals.

Include the BACnet Interface Device with Submittal showing proprietary points listed in 25 20 22.11.24 are
mapped to BACnet Object Types. Failure to do so will result in automatic rejection of the Submittal.

1.03 QUALITY ASSURANCE

A. Product Options: Drawings indicate size, profiles, and dimensional requirements of packaged booster pumps
and are based on the specific system indicated. Refer to Division 01 Section "Product Requirements."

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by a
testing agency acceptable to authorities having jurisdiction, and marked for intended use.

C. ASME Compliance: Comply with ASME B31.9 for piping.

D. Packaged booster pumps shall be listed and labeled as pumping systems by testing agency acceptable to
authorities having jurisdiction.
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E. The pumping package shall be certified by an approved independent testing and certification
organization as being compliant with the requirements of NSF/ANSI 61 for potable drinking water
and NSF-61 Annex G for low lead content.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Retain shipping flange protective covers and protective coatings during storage.

B.  Protect bearings and couplings against damage.

C. Comply with pump manufacturer's written rigging instructions for handling.

1.05 COORDINATION

A. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete, reinforcement,
and formwork requirements are specified in Division 03.

1.06 WARRANTY

A. The manufacturer shall warrant the water pumping system to be free of defects in material and
workmanship for one year (12 months) from date of authorized start-up, not to exceed eighteen
(18) months from date of manufacturer's invoice.

PART 2: PRODUCTS

2.01 MANUFACTURERS

A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may
be incorporated into the Work include, but are not limited to, the following:

B. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1. B&G Bell & Gossett Domestic Pump; ITT Industries
2. Taco

2.02 VARIABLE-SPEED, MULTIPLEX BOOSTER PUMPS
A. Manufactured units:
1. Manufacturer shall be listed by UL as a manufacturer of packaged pumping systems.
2. Suction and discharge header shall be constructed of 304 stainless steel.
3. The control system shall include, as a minimum, the programmable logic station controller,
variable frequency drives, a manifold mounted 4-20mA pressure transducer, and any

additional equipment as specified or as required to properly execute the sequence of operation.

4. System shall require only suction, discharge and drain connections and single point power
connections from a service entrance disconnect.

5. All components shall be mounted and shipped as a single unit.
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9.

The discharge of each pump shall be fitted with a control valve appropriate for station
operation. Each pump and discharge valve assembly shall also be equipped with isolation valves
so that the pump can be serviced while system is still filled.

Pressure gauges shall be installed on the suction and discharge headers.

Piping shall be sized so that water velocity shall not exceed 10.0 ft/sec in either the branches or
manifolds.

Pumps shall be protected from thermal accumulation via individual thermal relief mechanisms.

B. Variable Speed Pump Logic Controller:

1.

The TechnoForce pump logic controller shall be listed by the Underwriter’s Laboratory and
bear the UL/cUL label, and shall be certified by BACnet Testing Laboratory and bear the
BTL label. The controller shall be specifically designed for packaged pressure booster
applications.

The variable speed pump control logic shall be capable of accelerating a pump to rated
speed (Staging) and decelerating pump to a stop or a specific safe speed (De-Staging). It
shall employ various methods to perform staging and de-staging including process variable
(PV), end-of-curve EOC), power staging, force de-staging, flow de-staging, time de-staging,
and alternation.

The programmable logic controller (PLC) and operator interface shall be one integrated unit
capable of controlling from 1-to-6 pumps, and supporting English, Spanish and French
languages. The controller interface shall have an environmental operating range of 0-to-50° C
(<2000 m or 6666 ft), and a 90% RH rating at 40°C.

The standard 5.7" color touchscreen interface shall have a landscape format, VGA (640 x 480)
resolution, and a LED backlight. Analog input resolution shall be 12-bit minimum. The
interface shall have multi-level password protection capability to configure and modify pump
and motor parameters. A Quick Start-up Menu screen shall facilitate easy start-up.

Interfacing through the color touchscreen display shall be supported with (2) RS485
connections, Ethernet interface, X2X Link interface, Powerlink interface, and a USB 2.0 port.

The pressure booster application software shall be held non-volatile 2 GB flash memory with
the capability of preventing accidental loss of data and values due to voltage surges and spikes.
In the event of a complete power outage, all factory preset, or last saved data values, shall
remain stored and available for recall by the operator.

The variable speed pump logic program shall provide safeguards against damaging hydraulic
conditions including:

Under-voltage (auto reset configuration option permits 3X fault resets).
Over-voltage (auto reset configuration option permits 3X fault resets).
Over-current (auto reset configuration option permits 3X fault resets).
End-of-curve protection (requires option Flow Meter).

Low or high system failure.

Low or high suction pressure.
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The variable speed pump logic software program ability to detect fault conditions includes:

a.  Pump failure.
b.  VFD run failure
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VFD communication failure

Low and high system pressure

Low and high suction pressure

Loss of prime (requires optional loss-of-prime sensor/switch).
Low suction prime (requires low suction prime line).

Low and high water (tank) level (requires optional level switches).
Low inlet pressure (requires optional low inlet pressure switch).

T ER e a0

9. As a minimum, the controller shall have the Inputs and Outputs:

a. Digital (8) programmable digit inputs (DI). One DI is dedicated to Local/Remote switch,
and rest shall be configurable.
b. Three (3) 4-20mA programmable analog inputs (Al) for suction and system pressure
transducers and optional flow meter.
c.  One (1) analog output, 4-20mA signal.
. Two (2) solid state digital outputs.
e. Two (2)programmable relay outputs, 230 VAC/5A rating.

10. Sensors and transducers:

a.  Discharge pressure transducer (Standard default).
Suction pressure transducer shall be connected pump logic and shut down booster if
minimum pressure falls below set point (Standard default).

c. A backup redundant discharge pressure transducer shall provide continued operation if the

primary transducer fails (Optional). A warning light signal shall be given.

Low suction pressure Switch (Optional).

Flow meter (Optional).

Loss of prime assembly (Optional).

Ship loose transducers; up to 4 zone permissible (Optional).
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11. No Flow Shutdown (NFSD):

a.  The pump logic control shall be capable of shutting down the system without the need for a
flow meter/switch, once no flow is detected. This system will restart once the system
pressure equals a ‘restart PSI” set pointpressure.

12. Pipe fill mode:

a.  On initial start-up, the booster will slowly fill the system with water. Once the controller
detects that the system has been filled, the system pressure is built up over a pre-
determined ramp-up time.

13. Dynamic Flow Loss Compensation

a. If a pressure sensor is not located remotely as the point of the critical fixture, the pump
logic controller shall be capable of using algorithms to simulate a sensor located at the
critical fixture, such that the fiction loss associated with varying flow through the system is
compensated for by corresponding set point adjustments. A flow meter shall not be
required. The controller will log the last 40 real time set point changes.
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14. Data Logging:

a.  The controller shall log last 100 instances covering:

Alarm Log All alarms

Event Log All events

Pump Log Every time a pump is toggled ON/OFF logs time and date. Also includes
total runtime of each pump.

Data Log Logs current, lowest and highest values with date and time for all sensors.
It includes total power consumption (kWh) and total flow of the system.

Operation Log Logs every time the mode is changed (automatic/manual), VFD failures,

power cuts and resumes to the system.

Exercise Log

Log time and date every time a pump is exercised.

Setpoint Log Every time the pressure set point is changed, log old and new set points
along.

Alternation Log Every time system alternates, log the new sequence with date & time.

System Reset Log Every time system resets, log the resetting method with date & time.

Service Log Log calculated de-stage speed and total operation time of the system.

Error Log Display B&R system log

15. Other Control Features and Functionality is provided:

Time and date setup.
Optional flow meter.
Alarm horn.

Alarm status.

ao o

C. Variable Speed Drives:
1. VSD’s shall be manufacturer’s packaged standard drives.

2. At a minimum, the VSDs shall meet or exceed requirements listed in Specification Sections 23 09 50 and
2520 23.09.50.

D. Mechanical:
1. Pump Station Frame and Piping:

a. Framing shall be designed and fabricated to provide structural support for all attached
equipment, and provide anchor bolt support. The base shall supply sufficient rigidity to
withstand the stresses of reasonable and competent transportation to site, off loading,
installation, and operation.

b.  Piping shall be constructed from 304 stainless steel, schedule 10 or heavier pipe as required
to maintain a 3 to 1 pressure safety factor (including 1/16” corrosion allowance).

2. Centrifugal Pumps:
a.  End suction Pump.
b.  316L construction.
c.  Premium efficient 3-PH motor, ODP or TEFC enclosure. NEMA design T-frame or JM.

3. Isolation Ball Valves:

a. Isolation ball valves shall be certified to NSF-61 for use with potable drinking water.
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c.

Isolation ball valves shall be certified as low lead having wetted surface area with a
weighted average lead content<0.25%.

Valves shall be rated for 600 psi WOG / 150 psi WSP for valves 74" to 2" and 400 psi WOG
/ 125 psi WSP for valves 2-1/2" to 4”.

Seats and stem packing shall be virgin PTFE. Stem shall be bottom loaded blowout proof
design with fluorocarbon elastomer O-ring to prevent stem leaks.

Valves shall be 2-piece full port design.

4. Threaded Check Valves:

a.
b.
c.

All valve metallic components shall be 316SS.
Seat shall be Viton.
Valve shall be rated for 400 psi WOG.

5. Wafer Style Silent Check Valve:

opo o

The valve body shall be constructed of ASTM A126 Class B cast iron for Class 125/250
(lead free).

The seat and double guided disc shall be ASTM B584, C87600 silicon bronze.

The compression spring shall be ASTM A313 Type 316 Stainless Steel.

NSF/ANSI 61 & 372 certification.

The valve design shall incorporate a center guided, spring loaded disc, guided at opposite
ends and having a short linear stroke that generates a flow area equal to the nominal valve
size.

The operation of the valve shall not be affected by the position of installation. The valve
shall be capable of operating in the horizontal or vertical positions with the flow up or down.
All component parts shall be field replaceable without the need of special tools. A
replaceable guide bushing shall be provided and held in position by the spring. The spring
shall be designed to withstand 100,000 cycles without failure and provide a cracking
pressure of 0.5 psi.

The valve disc shall be concave to the flow direction providing for disc stabilization,
maximum strength, and a minimum flow velocity to open the valve.

The valve disc and seat shall have a seating surface finish of 16 micro-inch or better to
ensure positive seating at all pressures. The leakage rate shall not exceed the allowable rate
for metal seated valves allowed by AWWA Standard C508 or 1 oz (30 ml) per hour per
inch (mm) of valve diameter.

The valve flow way shall be contoured and unrestricted to provide full flow areas at all
locations within the valve. Cv flow coefficients shall be equal to or greater than specified
below and verified by an independent testing laboratory.

The valves shall be hydrostatically tested at 1.5 times their rated cold working pressure and
seat tested at the valve CWP.

6.  Sensor/Transmitters:

No. 213106

Pressure transducer shall be utilized for providing all pressure signals for the pump control
logic. Pressure transducer shall be a solid-state bonded strain gage type with an accuracy of
< #0.5% BFSL and constructed of 316 stainless steel. Transducer shall be rated for a
pressure of 300 psi and shall provide gauge pressure output, rather than an absolute. Pressure
transducer constructed of plastic is not acceptable. Pressure transducer shall be 4-20mA
analog type with 10-28 VDC supply range, shall utilize a packard type connector to prevent
moisture intrusion, and include surge protection to protect against voltage spikes.

22 11 24-6 Domestic Water Packaged Booster Pumps
Reissued Addendum No. 1



7. Flowmeter:

a. Field mounted flow sensor transmitter as indicated on the plans. Unit shall transmit an
isolated 4-20 mA dc signal indicative of process variable to the pump logic controller via
standard two wire 24 VDC system. Unit shall consist of an insertion probe and separately
mounted transmitter. The unit shall be accurate to within 1% of flow rate from 1 to 30 fps
and shall withstand a static pressure of 200 PSI with negligible change in output.

8. Pressure gauges:

Gauges shall be provided for the suction and discharge manifold.

Accuracy shall be+1.5%.

Bourdon tube and connection shall be constructed of 316SS.

Case, bezel and internals shall be constructed of 316SS.

Gauge shall be filled with glycerin in order to dampen pulsation and vibration and to
provide lubrication to the internal parts.

Gauge range shall be selected to cover the largest operating range for the specific
conditions and pump selected.

opoow
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9. Flange Bolts:
a. Bolts shall be zinc plated and shall meet ASTM Grade A193 B7.
10. Paint:
a.  Standard finish coat shall be acrylic enamel to a thickness of no less than 3 mils.
E. Electrical:

1. Pump Logic Controller Enclosure. Main station disconnect shall have a through door operator
and shall be sized as shown in the technical data sheet. Individual integrated fusible drive
disconnects shall have exterior operators, and shall be sized as shown in the technical data
sheet. Station disconnect panel shall be housed in a NEMA 1 enclosure with integral latches.
The control enclosure shall be constructed of 14-gauge steel and the back plate assembly shall
be constructed of 14-gauge steel.

2. Controls and Enclosure. The control panel with controls shall be built in accordance with NEC,
and shall comply with UL standards. Pump station manufacturer shall be authorized under
ULS508A to manufacture its own control panels. All equipment and wiring shall be mounted
within the enclosure and each device shall be labeled with proper identification. All adjustments
and maintenance shall be accessible from the front of the control enclosure. A complete wiring
circuit diagram and legend with terminals, components, and wiring completely identified shall
be provided. Main disconnect shall be interlocked with door.

3. Station shall have a short circuit current rating (SCCR) OF 5000A.

F.  Sequence of Operations:

1. The system shall consist of a Technologic 1500 pump logic controller with multi-pump parallel
operation control, duty-standby pump selection, automatic alternation and automatic transfer to
the standby pump upon pump/VFD failure.

2. The pumping system shall start upon the closure of customer's contact when the pump logic
controller Mode of Operation is in REMOTE.

3. When the pump logic controller mode in LOCAL, the pumping system shall operate
automatically.

4. Each sensor/transmitter shall send a 4-20mA signal to the Technologic 1500 pump logic
controller, indicative of process variable condition.
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2.03

1

1

0.

1.

When the set point is satisfied by the process variable, the pump speed shall remain constant at
the optimum energy consumption level.

The pump controller shall automatically start the lag pumps as necessary to satisfy system
demand.

As demand is satisfied, the controller shall automatically stop lag pumps as necessary to
conserve energy.

In the event of a pump failure or a VFD fault, the pump logic controller automatically initiates a
timed sequence of operation to start the redundant pump/VFD set in the variable speed mode.

In the event of the failure of a zone sensor/transmitter, its process variable signal shall be removed
from the scan/compare program. The redundant zone sensor/transmitters, if available, shall remain
in the scan/compare program for control.

PUMP or VFD fault shall be continuously scrolled through the display on the operator interface
of the pump logic controller until the fault has been corrected and the controller has been
manually reset.

When the system is satisfied, the pump controller shall shut down the single running lead pump
and enter energy saving / no flow shutdown mode.

BACnet Interface Devices:

1.

Provide BACnet Interface Devices for each Domestic Water Packaged Booster Pump so that the units are
presented as a series of AV, BV and MSV BACnet objects. See 25 20 22.11.24 for the list of objects that
must be supported. This list is the minimum acceptable.

FLEXIBLE CONNECTORS

Manufacturers:

mEOX NN kW=

0.
1.

Anamet, Inc.

Flex-Hose Co., Inc.
Flexicraft Industries.
Flex-Pression, Ltd.
Flex-Weld, Inc.

Hyspan Precision Products, Inc.
Mercer Rubber.

Metraflex, Inc.

Proco Products, Inc.

Tozen America Corporation.
Unaflex Inc.

Description: Corrugated, bronze inner tubing covered with bronze wire braid. Include copper-tube ends or
bronze flanged ends, braze-welded to tubing. Include 150-psig minimum working-pressure rating and ends
according to the following:

1.
2.

NPS 2 and Smaller: Threaded. Provide flanged ends if pump has flanged connections.
NPS 2-1/2 and Larger: Flanged.

PART 3: EXECUTION

3.01 EXAMINATION

A. Examine roughing-in for packaged booster pumps to verify actual locations of connections before booster
pump installation.
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3.02 CONCRETE BASES

A.

B.

Install concrete bases of dimensions indicated for packaged booster pumps. Refer to Division 22 Section
"Common Work Results for Plumbing."

1. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, install dowel
rods on 18-inch centers around full perimeter of base.

2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor
into structural concrete floor.

3. Place and secure anchorage devices. Use setting drawings, templates, diagrams, instructions, and
directions furnished with items to be imbedded.

4. Install anchor bolts to elevation required for proper attachment to supported equipment.

Cast-in-place concrete materials and placement requirements are specified in Division 03.

3.03 BOOSTER PUMP INSTALLATION

A.

B.

E.

Install equipment in accordance with manufacturer's instructions.

The contractor shall align the pump and motor shafts to within the manufacturer's recommended
tolerances prior to system start-up.

Install all control wiring for remote mounted switches and sensor / transmitters. All wiring shall be
performed per manufacturer's instructions and applicable state, federal and local codes.

Install packaged booster pumps level on concrete bases with access for periodic maintenance including
removal of pumps, motors, impellers, couplings, and accessories.

1. Do not dismantle packaged booster pumps or remove individual components.

Support connected domestic water piping so weight of piping is not supported by packaged booster pumps.

3.04 INSTALLATION OF BACnet INTERFACE DEVICES

A. See the Division 25 Responsibility Matrix for the execution responsibilities for Equipment Supplier, Controls
and Electrical Subcontractor.

B.  The supplier is responsible for supplying and installing the BACnet Interface Device.

C. Electrical is responsible for power and any control wiring if the device does not have a single point of
connection.

D. Division 25 is responsible for communicating with the BACnet Interface Device using BACnet objects and
services to access this data and for mapping the BACnet objects from the device(s) in this Specification
Section to the BACnet Object Integration Device to create graphics, reports, trends, alarms, schedules and
other requirements specified in Division 25. Divisien25-is-enly responsible for-communicatingwith-the
BACnetInterface Devieeusing BACnet-objects-and-serviees-to-aceess-this-data:

E. This BACnet Interface Device is a BACnet/IP device. See Division 27 for networking responsibilities.

F.  The Equipment Supplier is responsible for networking the VFDs to the onboard Booster Pump Controller that
is BACnet/IP. The only external connection is to this BACnet/IP controller.
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3.05 CONNECTIONS

A.

B.

C.

D.

Piping installation requirements are specified in other Division 22 Sections. Drawings indicate general

arrangement of piping, fittings, and specialties.

Connect domestic water piping to packaged booster pumps. Install suction and discharge pipe equal to or

greater than size of unit suction and discharge headers.

1. Install flexible connectors on piping connections to unit suction and discharge headers. Install flexible
connectors same size as piping.

2. Install shutoff valves on piping connections to each booster pump suction and discharge headers.
General-duty valves are specified in Division 22 Section "General-Duty Valves for Plumbing Piping."

3. Install union or flanged connections on pump suction and discharge headers at connection to domestic
water piping.

4. Install piping adjacent to packaged booster pumps to allow service and maintenance.

Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."

Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

3.06 STARTUP SERVICE

A.

Engage a factory-authorized service representative to perform the following startup service:

1.  Complete installation and startup checks according to manufacturer's written instructions.

2. Check piping connections for tightness.

3. Clean strainers if any.

4.  Verify that pump controls are correct for required application.

Perform the following startup checks for each pump of packaged booster pump unit before starting:
1. Verify bearing lubrication.

Prime pumps by opening suction valves and closing discharge valves, and prepare pumps for operation.
Start motors.

Open discharge valves slowly.

Adjust settings.

SR W

Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, provide on-site
assistance in adjusting packaged booster pumps to suit actual occupied conditions. Provide up to two visits to
Project outside normal occupancy hours for this purpose.

Refer to 25 08 01, 25 08 02 and 25 20 22.11.24 for start-up and commissioning requirements for the BACnet
Interface Devices provided in this Specification Section.

Engage a factory authorized service representative to perform and/or assist with integration of equipment with
the Building Automation System as part of the commissioning process. This shall be a separate, second visit at
a different date than startup.

3.07 LABELING AND IDENTIFICATION

A.

Install identifying equipment markers and equipment signs on booster pumps. Labeling and identification
materials are specified in Division 22 Section "Identification for Plumbing Piping and Equipment."”

3.08 DEMONSTRATION

A. Train Owner’s maintenance personnel to adjust, operate and maintain central-station air handling units. Refer
to Division 01 Section “Demonstration and Training.”
1. Required Time: 4 hours.
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B. Refer to 25 08 00, 25 08 01, 25 20 22.11.24 for training requirements for the BACnet Interface Devices
provided in this Specification Section.
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END OF SECTION 22 11 24
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SECTION 22 11 16

DOMESTIC WATER PIPING

PART 1: GENERAL
1.01 SUMMARY
A. Section Includes:

Under-building slab and aboveground domestic water pipes, tubes, fittings, and specialties inside the building.
Encasement for piping.

Specialty valves.

Flexible connectors.

Water meters furnished by utility company for installation by Contractor.

Water meters.

Escutcheons.

Wall penetration systems.
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1.02 SUBMITTALS

A. Product Data: For the following products:
1. Specialty valves.
2. Dielectric fittings.
3. Flexible connectors.

B. Coordination Drawings: Refer to coordination drawing requirements of 22 05 00.

C. Field quality-control and test and inspection reports.

D. Include the BACnet Interface Device with Submittal showing proprietary points listed in 25 07 22.11.16 are
mapped to BACnet Object Types. Failure to do so will result in automatic rejection of the Submittal.

1.03 QUALITY ASSURANCE

A. Piping materials shall bear label, stamp, or other markings of specified testing agency.

B. Comply with NSF 61 for potable domestic water piping and components.

C. Lead Free Requirements: All plumbing pipes, fittings, valves, fixtures, and other components in systems providing
water for human consumption shall be ‘lead-free’ in accordance with the “Reduction of Lead in Drinking Water Act”
and the “Safe Drinking Water Act”, where the term ‘lead-free’ is defined to mean — “not containing more than 0.2

percent lead when used with respect to solder and flux; and not more than a weighted average of 0.25 percent lead
when used with respect to the wetted surfaces of pipes, pipe fittings, plumbing fittings, and fixtures.”

1. Lead-free products shall be compliant with the requirements of either NSF 61-G or NSF 372.
2. Lead-free products shall bear a certified mark by a nationally accredited certification body.

1.04 PROJECT CONDITIONS

A. Interruption of Existing Water Service: Do not interrupt water service to facilities occupied by Owner or others
unless permitted under the following conditions and then only after arranging to provide temporary water service
according to requirements indicated:

1. Notify Owner no fewer than two days in advance of proposed interruption of water service.
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1.05 RELATED SECTIONS

A. Section 25 07 22.11.16 Integrated Automation — BACnet Interface Device (Gateway/Native BACnet Devices) Util-
ity Supplied Water Meters (All Types).

B. Section 25 00 13 Integrated Automation — General Requirements — All Trades Work Responsibilities.

C. Division 25 Schedule 3 — BACnet Single Line Diagram and Responsibility Matrix (Applies to all Trades).

PART 2: PRODUCTS
2.01 PIPING MATERIALS

A. Comply with requirements in "Piping Applications" Article for applications of pipe, tube, fitting materials, and join-
ing methods for specific services, service locations, and pipe sizes.

2.02 COPPER TUBE AND FITTINGS

A. Hard Copper Tube: ASTM B 88, Type L water tube, drawn temper.
1.  Cast-Copper Solder-Joint Fittings: ASME B16.18, pressure fittings.
2. Wrought-Copper Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.
3. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends.

4.  Copper Unions: MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-socket, metal-to-metal
seating surfaces, and solder-joint or threaded ends.

B.  Soft Copper Tube: ASTM B 88, Type K water tube, annealed temper. Copper Solder-Joint Fittings complying with
ASME B16.22, wrought-copper pressure fittings.

2.03 DUCTILE-IRON PIPE AND FITTINGS

A. Mechanical-Joint, Ductile-Iron Pipe: AWWA C151, with mechanical-joint bell and plain spigot end unless grooved
or flanged ends are indicated.

1. Standard-Pattern, Mechanical-Joint Fittings: AWWA C110, ductile or gray iron.

B. Push-on-Joint, Ductile-Iron Pipe: AWWA C151, with push-on-joint bell and plain spigot end unless grooved or
flanged ends are indicated.

1.  Standard-Pattern, Push-on-Joint Fittings: AWWA C110, ductile or gray iron.
a. Gaskets: AWWA Cl111, rubber.
2.04 PIPING JOINING MATERIALS

A. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 1/8 inch thick or ASME B16.21, nonmetallic and
asbestos free, unless otherwise indicated; full-face or ring type unless otherwise indicated.

B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.

C. Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux according to ASTM B 813.
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D.

Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless
otherwise indicated.

2.05 SPECIALTY VALVES

A.

Comply with requirements in Division 22 Section "General-Duty Valves for Plumbing Piping" for general-duty metal
valves.

Comply with requirements in Division 22 Section "Domestic Water Piping Specialties" for balancing valves, drain
valves, backflow preventers, and vacuum breakers.

2.06 TRANSITION FITTINGS

A.

General Requirements:

1. Same size as pipes to be joined.

2. Pressure rating at least equal to pipes to be joined.

3. End connections compatible with pipes to be joined.

Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system fitting.
Sleeve-Type Transition Coupling: AWWA C219.

Plastic-to-Metal Transition Fittings: CPVC one-piece fitting with manufacturer's Schedule 80 equivalent dimen-
sions; one end with threaded brass insert and one solvent-cement-socket or threaded end.

Plastic-to-Metal Transition Unions: CPVC four-part union. Include brass threaded end, solvent-cement-joint or
threaded plastic end, rubber O-ring, and union nut.

2.07 DIELECTRIC FITTINGS

A.

General Requirements: Assembly of copper alloy and ferrous materials or ferrous material body with separating
nonconductive insulating material suitable for system fluid, pressure, and temperature.

Dielectric Flanges: Factory-fabricated, bolted, companion-flange assembly. Solder-joint copper alloy and threaded
ferrous; threaded solder-joint copper alloy and threaded ferrous.

Dielectric-Flange Kits: 150 psig rated, non-conducting materials for field assembly.
1.  Gasket: Neoprene or phenolic.

2. Bolt Sleeves: Phenolic or polyethylene.

3. Washers: Phenolic with steel backing washers.

Dielectric Couplings: 300 psig at 225 degrees F., galvanized steel coupling.

1.  End Connections: Female threaded.
2. Lining: Inert and noncorrosive, thermoplastic.

Dielectric Nipples: ASTM F1545, 300 psig at 225 degrees F., electroplated steel nipple.

1. End Connections: Male threaded.
2. Lining: Inert and noncorrosive, propylene.
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2.08 FLEXIBLE CONNECTORS

A.

Bronze-Hose Flexible Connectors: Corrugated-bronze tubing with bronze wire-braid covering and ends brazed to
inner tubing.

1.  Working-Pressure Rating: Minimum 200 psig.
2. End Connections NPS 2 and Smaller: Threaded copper pipe or plain-end copper tube.
3.  End Connections NPS 2-1/2 and Larger: Flanged copper alloy.

2.09 WATER METERS

A.

Provide water meter in accordance with all local utility requirements. Any additional water meters required shall
comply with requirements of this section.

Turbine-Type Water Meters:
1.  Description:

Standard: AWWA C701.

Pressure Rating: 150-psig working pressure.

Body Design: Turbine; totalization meter.

Registration: In gallons or cubic feet as required by utility company .
Case: Bronze.

End Connections for Meters NPS 2 and Smaller: Threaded.

End Connections for Meters NPS 2-1/2 and Larger: Flanged.

Qe e o

Compound-Type Water Meters:
1. Description:

Standard: AWWA C702.

Pressure Rating: 150-psig working pressure.

Body Design: With integral mainline and bypass meters; totalization meter.
Registration: In gallons or cubic feet as required by utility company.

Case: Bronze.

Pipe Connections: Flanged.

e e o

Provide BACnet Interface Devices for each Utility Supplied Water Meter so that the units are presented as a series
of AV, BV and MSV BACnet objects. See 25 07 22.11.16 for the list of objects that must be supported. This list is
the minimum acceptable.

2.10 ESCUTCHEONS

A. General: Manufactured ceiling, floor, and wall escutcheons and floor plates.

B. One Piece, Cast Brass: Polished, chrome-plated finish with setscrews.

C. One Piece, Deep Pattern: Deep-drawn, box-shaped brass with chrome-plated finish.

D. Split Casting, Cast Brass: Polished, chrome-plated finish with concealed hinge and setscrew.

E. One-Piece Floor Plates: Cast-iron flange with holes for fasteners.

F.  Split-Casting Floor Plates: Cast brass with concealed hinge.
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2.11 GROUT

A.

B.

C.

D.

Standard: ASTM C 1107, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
Characteristics: Nonshrink; recommended for interior and exterior applications.
Design Mix: 5000-psi, 28-day compressive strength.

Packaging: Premixed and factory packaged.

PART 3: EXECUTION

3.01 PIPING APPLICATIONS

A.

D.

Above Ground:

1. Pipes Tagged 4” or Smaller: Type L, drawn copper tube with wrought coper fittings and solder joints.
2. Pipes Tagged 5” or Larger: Type L, drawn coper tube with brazed joints.

Below Ground Water Service Pipe: Push-on-joint, ductile-iron pipe; standard pattern mechanical joint fittings and
mechanical joints.

Transition and special fittings with pressure ratings at least equal to piping rating may be used in applications below
unless otherwise indicated.

Flanges and unions may be used for aboveground piping joints unless otherwise indicated.

3.02 NOMINAL PIPE SIZE

A. Refer to table below. To determine the required nominal pipe size, select a column corresponding to a pipe material

listed in the “Piping Applications” subpart and a row corresponding to the pipe tag indicated on the drawings.

TABLE NO. 22 11 16: NOMINAL PIPE SIZE SELECTION

Ductile Iron Copper Polypropylene Polyethylene | PEX-a
Pipe tag| Sch. 40 Type'l' | Type'K' | SDR-7.3 SDR-9 SDR-11 DR-11 SDR-9
NPS | ID |INPS| ID |[NPS| ID |[NPS| ID [NPS| ID INPS| ID | NPS | ID |[NPS| ID
1/2 10.55] 1/2 | 0.53 1/2 10.39
12 5/8 10.67 | 5/8 | 0.65 172 1057 12| 0.68 3/4 1 0.59
3/4 3/4 10.79| 3/4 |0.75] 3/4 |0.71 34 1085] 1 ]0.79
1-1/4] 0.97
1 1 (103 1 |1.00] 1 [091| 1 |0.98 1 1.06 1-1/2 1.08
1-1/4 1-1/4/1.27 |1-1/4| 1.25 |1-1/4| 1.14 |1-1/4| 1.22 [1-1/4]1.29 | 1-1/4 | 134 | 2 |1.48
1-1/2 1-1/211.51 |1-1/2| 1.48 |1-1/2| 1.43 |1-1/2| 1.53 |1-1/2]1.61 | 1-1/2 | 1.53 | 2 |1.48
2 1.80
2 2 1199 2 |1.96 21721214 2 1193 2 203, 2 1.92 |2-1/2|2.01
2-1/2 2-1/212.47 |2-1/2|2.44| 3 |2.57|2-1/2|2.30 |2-1/2|2.42| 3 283 | 3 240
4 1314 3 [290] 3 290 3 2.83
3 3295 3 |29 5 357 4 1337 4 |354] 4 3.63
4 4 1428 | 4 |391| 4 [386| 6 |457| 5 |3.83| 5 403 5 4.49
5 5 1488 5 [481] 8 [572] 6 490 6 |5.15| 6 5.35
6 6 (640 6 585 6 |5.74 180 ;E 8 |6.12| 8 644 8 6.96
8 8 | 851 8 |7.73] 8 |7.58] 12 [9.00] 10 |7.66| 10 |8.05] 10 | 8.68
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10 10 11052 10 19.63| 10 |9.45 14 |10.15 ii 190'6857 12 110.15| 12 110.29
12 12 112.58| 12 [11.57) 12 111320 | 16 |12.25] 14 [11.44] 14 [11.30
14 14 |14.64 16 [12.88] 16 |12.92
16 16 [16.72 18 [14.50 18 [14.53

20 |16.15
18 18 | 18.80 20 |16.11—0 17

24 1937
20 20 |20.88 22 |18.04 500
24 24 [25.04 24 21.89] 28 [22.61
Table Notes:

1. NPS: Nominal pipe size.
2. ID: Inner diameter.
3. All dimensions are in inches.

3.03 JOINT CONSTRUCTION

A.

B.

H.

Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut threads full and clean
using sharp dies. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe fittings and valves as
follows:

1. Apply appropriate tape or thread compound to external pipe threads.

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.

Brazed Joints: Join copper tube and fittings according to CDA's "Copper Tube Handbook," "Brazed Joints" Chapter.

Soldered Joints: Apply ASTM B 813, water-flushable flux to end of tube. Join copper tube and fittings according
to ASTM B 828 or CDA's "Copper Tube Handbook."

Ductile-Iron-Piping Grooved Joints: Cut groove end of pipe. Assemble coupling with housing, gasket, lubricant,
and bolts. Join ductile-iron pipe and grooved-end fittings according to AWWA C606 for ductile-iron-pipe, cut-

grooved joints.

Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size, type, and thickness suitable for
domestic water service. Join flanges with gasket and bolts according to ASME B31.9.

Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of both piping systems.

3.04 VALVE APPLICATIONS

A. Drawings indicate valve types to be used. Where specific valve types are not indicated, the following requirements
apply:
1. Shutoff Duty: Use ball valves for piping NPS 2 and smaller. Use ball valves with flanged ends for piping
NPS 2-1/2 and larger.
2. Throttling Duty: Use ball or globe valves for piping NPS 2 and smaller. Use ball valves with flanged ends for
piping NPS 2-1/2 and larger.
3. Hot-Water Circulation Piping, Balancing Duty: Thermostatic balancing valves.
4.  Drain Duty: Hose-end drain valves.
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B.

Use check valves to maintain correct direction of domestic water flow to and from equipment.

3.05 PIPING INSTALLATION

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic water piping. Indi-
cated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design con-
siderations. Install piping as indicated unless deviations to layout are approved on Coordination Drawings.

B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook."

C. Install ductile-iron piping under building slab with restrained joints according to AWWA C600 and AWWA M41.

D. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve, inside the building at each
domestic water service entrance. Comply with requirements in Division 22 Section "Meters and Gages for Plumbing
Piping" for pressure gages and Division 22 Section "Domestic Water Piping Specialties" for drain valves and strain-
ers.

E. Install shutoff valve immediately upstream of each dielectric fitting.

F. Install water-pressure-reducing valves downstream from shutoff valves. Comply with requirements in Division 22
Section "Domestic Water Piping Specialties" for pressure-reducing valves.

G. Install domestic water piping level and plumb.

H. Install water-meter installation according to utility company's requirements.

I.  Install piping concealed from view and protected from physical contact by building occupants unless otherwise indi-
cated and except in equipment rooms and service areas.

J.  Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to
building walls. Diagonal runs are prohibited unless specifically indicated otherwise.

K. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and coordinate with other
services occupying that space.

L. Install piping adjacent to equipment and specialties to allow service and maintenance.

M. Install piping to permit valve servicing.

N. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher than system pressure
rating used in applications below unless otherwise indicated.

O. Install piping free of sags and bends.

P.  Install fittings for changes in direction and branch connections.

Q. Install unions in copper tubing at final connection to each piece of equipment, machine, and specialty.

R. Install pressure gages on suction and discharge piping from each plumbing pump and packaged booster pump. Com-
ply with requirements in Division 22 Section "Meters and Gages for Plumbing Piping" for pressure gages.

S. Install thermostats in hot-water circulation piping. Comply with requirements in Division 22 Section "Domestic
Water Pumps" for thermostats.

T. Install thermometers on inlet and outlet piping from each water heater. Comply with requirements in Division 22
Section "Meters and Gages for Plumbing Piping" for thermometers.
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U. Install sleeves and mechanical sleeve seals per the requirements of Division 22 Section “Common Work Results for
Plumbing”.

3.06 VALVE INSTALLATION

A. General-Duty Valves: Comply with requirements in Division 22 Section "General-Duty Valves for Plumbing Pip-
ing" for valve installations.

B. Install shutoff valve close to water main on each branch and riser serving plumbing fixtures or equipment, on each
water supply to equipment, and on each water supply to plumbing fixtures that do not have supply stops. Use ball

valves for piping NPS 4 and smaller.

C. Install drain valves for equipment at base of each water riser, at low points in horizontal piping, and where required
to drain water piping. Drain valves are specified in Division 22 Section "Domestic Water Piping Specialties."

1. Hose-End Drain Valves: At low points in water mains, risers, and branches.
2. Stop-and-Waste Drain Valves: Instead of hose-end drain valves where indicated.

D. Install thermostatic balancing valves in each hot-water circulation return branch. Set calibrated balancing valves
partly open to restrict but not stop flow. Comply with requirements in Division 22 Section "Domestic Water Piping
Specialties" for thermostatic balancing valves.

E. Install calibrated balancing valves in each master mixing valve assembly and the discharge side of each pump and
circulator. Comply with requirements in Division 22 Section "Domestic Water Piping Specialties" for calibrated bal-
ancing valves.

3.07 TRANSITION FITTING INSTALLATION

A. Install transition couplings at joints of dissimilar piping.

B. Transition Fittings in Underground Domestic Water Piping:

1. NPS 1-1/2 and Smaller: Fitting-type coupling.
2. NPS 2 and Larger: Sleeve-type coupling.

C. Transition Fittings in Aboveground Domestic Water Piping NPS 2 and Smaller: Plastic-to-metal transition fittings
or unions.

3.08 DIELECTRIC FITTING INSTALLATION

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
B. Dielectric Fittings for NPS 2 and Smaller: Use dielectric couplings or nipples.

C. Dielectric Fittings for NPS 2-1/2 to NPS 4: Use dielectric flanges or flange kits.

D. Dielectric Fittings for NPS 5 and Larger: Use dielectric flange kits.

3.09 FLEXIBLE CONNECTOR INSTALLATION

A. Install flexible connectors in suction and discharge piping connections to each domestic water pump and in suction
and discharge manifold connections to each domestic water booster pump.

B. Install bronze-hose flexible connectors in copper domestic water tubing.
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3.10 WATER METER INSTALLATION
A. Rough-in domestic water piping and install water meters according to utility company's requirements.
B. Installation of BACnet Interface Device.”

1. See the Division 25 Responsibility Matrix for the execution responsibilities for Equipment Supplier, Con-
trols and Electrical Subcontractor.

2. The Utility is responsible for supplying the water meter complete with the BACnet Interface Device. Divi-
sion 23 is responsible for installing the water meter.

3. Electrical is responsible for power and any control wiring if the device does not have a single point of
connection.

4. Division 25 is responsible for communicating with the BACnet Interface Device using BACnet objects
and services to access this data and for mapping the BACnet objects from the device(s) in this Specifica-
tion Section to the BACnet Object Integration Device to create graphics, reports, trends, alarms, sched-
ules and other requirements specified in Division 25.

5. This BACnet Interface Device is a BACnet/IP device. See Division 27 for networking responsibilities.

3.11 HANGER AND SUPPORT INSTALLATION

A. Comply with requirements in Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment" for
pipe hanger and support products and installation.

1. Vertical Piping: MSS Type 8 or 42, clamps.
2. Individual, Straight, Horizontal Piping Runs: MSS Type 1, adjustable, steel clevis hangers.

3. Multiple, Straight, Horizontal Piping Runs: Field fabricated, heavy duty trapeze. Fabricate from steel shapes
required for loads.

B.  Support vertical piping and tubing at base and at each floor.

C. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch.
D. Install supports for vertical copper tubing every 10 feet.

E. Install supports for vertical steel piping every 15 feet.

F. Install hangers for horizontal piping with the following minimum rod sizes and maximum spacing for trapeze type
hangers with multiple rise runs of varying sizes. The hangers shall be spaced based upon the smallest diameter pipe.

Nom. Pipe Steel Pipe Copper Tube Min. Rod
Size — Inches Max. Span — Ft. Max. Span — Ft. Dia. - Inches

Up to % 7 5 3/8

1 7 6 3/8

1-1/4 7 6 3/8
1-1/2 9 6 3/8

2 10 8 3/8

2-1/2 11 9 Y2

3 12 10 Y2

3-1/2 12 10 Vs

4 12 10 Y

5 12 10 5/8
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6 12 10 Ya
8 12 10 7/8

G. Support piping and tubing not listed in this article according to MSS SP-69 and manufacturer's written instructions.
3.12 CONNECTIONS

A. Drawings indicate general arrangement of piping, fittings, and specialties.

B. Install piping adjacent to equipment and machines to allow service and maintenance.

C. Connect domestic water piping to exterior water-service piping. Use transition fitting to join dissimilar piping ma-
terials.

D. Connect domestic water piping to water-service piping with shutoff valve; extend and connect to the following:
1. Domestic Water Booster Pumps: Cold-water suction and discharge piping.

2. Water Heaters: Cold-water inlet and hot-water outlet piping in sizes indicated, but not smaller than sizes of
water heater connections.

3.  Plumbing Fixtures: Cold- and hot-water supply piping in sizes indicated, but not smaller than required by
plumbing code. Comply with requirements in Division 22 Plumbing Fixture Sections for connection sizes.

4. Equipment: Cold- and hot-water supply piping as indicated, but not smaller than equipment connections. Pro-
vide shutoff valve and union for each connection. Use flanges instead of unions for NPS 2-1/2 and larger.

3.13 ESCUTCHEON INSTALLATION

A. Install escutcheons for penetrations of walls, ceilings, and floors. Escutcheons in areas exposed to view shall have a
chrome plated finish.

3.14 IDENTIFICATION

A. Identify system components. Comply with requirements in Division 22 Section "Identification for Plumbing Piping
and Equipment" for identification materials and installation.

B. Label pressure piping with system operating pressure.
3.15 FIELD QUALITY CONTROL

A. Perform tests and inspections.

B. Piping Inspections:

1. Do notenclose, cover, or put piping into operation until it has been inspected and approved by authorities having
jurisdiction.

2. During installation, notify authorities having jurisdiction at least one day before inspection must be made. Per-
form tests specified below in presence of authorities having jurisdiction:

a.  Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in after roughing-
in and before setting fixtures.

b.  Final Inspection: Arrange final inspection for authorities having jurisdiction to observe tests specified
below and to ensure compliance with requirements.
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3.

4.

Reinspection: If authorities having jurisdiction find that piping will not pass tests or inspections, make required
corrections and arrange for reinspection.

Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.

C. Piping Tests: The following minimum tests shall be performed. Review procedures with the local jurisdiction and
provide any additional tests or procedures required. For manufactured piping systems, pressure/leak test in accord-
ance with the manufacturer’s standards.

1.

6.

Fill domestic water piping. Check components to determine that they are not air bound and that piping is full
of water.

Test for leaks and defects in new piping and parts of existing piping that have been altered, extended, or repaired.
If testing is performed in segments, submit a separate report for each test, complete with diagram of portion of
piping tested.

Leave new, altered, extended, or replaced domestic water piping uncovered and unconcealed until it has been
tested and approved. Expose work that was covered or concealed before it was tested.

Cap and subject piping to static water pressure of 1.5 times the normal operating pressure, without exceeding
pressure rating of piping system materials. Isolate test source and allow to stand for four hours. Leaks and loss

in test pressure constitute defects that must be repaired.

Repair leaks and defects with new materials and retest piping or portion thereof until satisfactory results are
obtained.

Prepare reports for tests and for corrective action required.

D. Domestic water piping will be considered defective if it does not pass tests and inspections.

E. Submit test and inspection reports.

3.16 ADJUSTING

A. Perform the following adjustments before operation:

1. Close drain valves, hydrants, and hose bibbs.

2. Open shutoff valves to fully open position.

3. Open throttling valves to proper setting.

4. Adjust balancing valves in hot-water-circulation return piping to provide adequate flow.
a.  Manually adjust ball-type balancing valves in hot-water-circulation return piping to provide flow of hot

water in each branch.

b.  Adjust calibrated balancing valves to flows indicated.

5. Remove plugs used during testing of piping and for temporary sealing of piping during installation.

6. Remove and clean strainer screens. Close drain valves and replace drain plugs.

7.  Remove filter cartridges from housings and verify that cartridges are as specified for application where used
and are clean and ready for use.

8. Check plumbing specialties and verify proper settings, adjustments, and operation.
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3.17 CLEANING

A. Provide the following minimum cleaning and disinfecting procedures as follows. Notify the Engineer seven (7) days
in advance of disinfection procedures.

1.  Purge new piping and parts of existing piping that have been altered, extended, or repaired before using.

2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if methods are not pre-
scribed, use procedures as described below:

a.

b.

Flush piping system with clean, potable water until dirty water does not appear at outlets.
Fill and isolate system according to either of the following:

1)  Fill system or part thereof with water/chlorine solution with at least 50 ppm of chlorine. Isolate with
valves and allow to stand for 24 hours.

2)  Fill system or part thereof with water/chlorine solution with at least 200 ppm of chlorine. Isolate and
allow to stand for three hours.

Flush system with clean, potable water until no chlorine is in water coming from system after the standing
time.

Submit water samples in sterile bottles to authorities having jurisdiction. Repeat procedures if biological
examination shows contamination.

B.  Prepare and submit reports of purging and disinfecting activities.

C. Clean interior of domestic water piping system. Remove dirt and debris as work progresses.

3.18 DEMONSTRATION

A. Train Owner’s maintenance personnel to adjust, operate and maintain the domestic water piping systems. Refer to
Division 01 Section “Demonstration and Training.”

1. Required Time: As required.

B. Refer to 25 08 01, 25 08 02 and 25 07 22.11.16 for start-up, commissioning and training requirement for the
BACnet Interface Devices provided in this Specification Section.
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SECTION 23 09 00
BUILDING AUTOMATION SYSTEM

PART 1: GENERAL

1.01 SUMMARY

A.

G.

General Description: Furnish a fully integrated Building Automation System utilizing intelligent distributed control
modules for equipment monitoring and control. BAS is hereby defined to include, but not limited to, central
computer workstation, input/output (I/O) devices, I/O interfaces, modems, housings, interconnect cabling, valves,
sensors, thermostats, dampers, controllers, actuators, and control modules and other panels associated with
equipment and required to provide system control functions as indicated on drawings and schedules, and by
requirements of this section.

1. The system shall be modular in nature and shall permit expansion of both capacity and function through the
addition of sensors, actuators, modular control units, application specific controllers and operator devices.

2. All control system hardware and virtual software points required to accomplish the intent of the control
sequences shall be programmed conforming to ASHRAE standard 135 BACnet protocol. It is the intent that
the system be programmed with BACnet interoperable objects such that it can be interfaced with other
equipment at a future date.

This Section shall be read in conjunction with the Division 25 Specification that covers BACnet Interface Device
Integration and BAS infrastructure. Where there is a conflict between 23 09 00 and Division 25, the Division 25
BAChnet requirements shall govern. Refer to Division 25 for BACnet Interface Device architecture and networking,
graphics and reporting requirements.

Provide assistance and technical support as required to the Testing and Balancing and Functional Performance
Contractor to accomplish all testing work required. Upon completion of the self performed tests required in article
3.03 “Quality Control”, notify the testing agent in writing that the system is ready for testing. The notification shall
include a copy of all self performed checklists. Refer to specification section 23 90 00 for testing agent’s testing
requirements.

Access to the system, either locally in the building or off site shall be accomplished through standard web browser
software via the internet and local area network.

Coordinate with the Owner’s representative and associated building technologies groups for the installation of a
rack mounted web based server. Conform to the Building Technology requirements.

Provide all variable frequency motor controllers in accordance with all requirements of specification section 23 09
50 "Variable-Frequency Motor Controllers." Provide all variable-frequency controllers as indicated on the drawings
and as required to accomplish all control functions required in the sequence of operations. Turn drives over to the
Electrical Contractor for installation.

Program systems to accomplish all control functions in accordance with the requirements of Specification Section
23 09 93 "BAS Sequence of Operations."

1.02 ELECTRICAL WORK

A.

Provide the following electrical work as work of this section, complying with all Division 26 and 27 specification
requirements:

1. Power supply wiring from power source to power connections on controls and/or control modules. Provide
all 24 VAC transformers as required for all control operations. Coordinate with the electrical contractor for
the locations and quantities of available spare breakers. Review the Electrical Drawings prior to bid to
determine power source locations and voltage. The Building Automation System Contractor is required to
provide all transformer installations as required for the available power voltage.

a. Any equipment on the emergency electrical system shall be connected to a spare breaker in an
equipment branch emergency panelboard. Contractor shall not utilize the life safety or critical branch of
emergency power.
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2. Control wiring between field-installed controls, indicating devices, thermostats and sensors unit control
panels.

3. Raceways, and Electrical Boxes and Fittings: Provide raceways, and electrical boxes and fittings complying
with Division 26 specifications.

4.  Conduit and junction boxes for all control devices (temperature sensor, thermostats, wall switches, etc.) shall
be provided by the Building Automation System Contractor. Route conduit from control device junction
boxes in wall up to ceiling/plenum spaces. All wiring in outdoors and in mechanical rooms, electrical rooms,
air-handling air streams and similar spaces shall be completely in conduit.

5. The Temperature Control Contractor shall provide relays as required for starters of all 120/1-volt equipment
not furnished with factory starters, or if starters are not furnished by the Electrical Contractor. Control relays
shall be provided in NEMA 1 enclosure.

6.  All conduit in spaces other than mechanical rooms, boiler rooms, and electrical rooms that is not routed above
the ceiling shall be concealed in walls. It is the responsibility of the Building Automation System
Subcontractor to coordinate conduit required to be installed in poured concrete walls prior to construction.

7.  BAS Communications networks shall comply with requirements of Division 27 specifications.

8.  See Division 25 for additional installation requirements.

1.03 QUALITY ASSURANCE

A. Contractors shall have a minimum ten years of experience installing and programming control systems. Contractors
shall also be factory authorized representative for the control product installed. Submit proof of years of experience
and factory authorization upon request.

B. NEC Compliance: Comply with applicable requirements of NEC pertaining to installation of Building Automation
Systems, including, but not limited to, remote-control, signaling and power-limited circuits.

C. UL Compliance: Provide Building Automation System components and ancillary equipment which are listed and
labeled in accordance with UL 864 and UL 916.

D. NEMA Compliance: Comply with NEMA'S Pub No. 250, and Stds ICS 1, 2, 3 and 6 pertaining to enclosures and
controls for Building Automation Systems.

E. FCC Compliance: Comply with Subpart J of Part 15, Federal Communications Commission Rules, pertaining to
Class A radiation and computing devices and low power communication equipment operating in commercial type
environment. Comply with Part 68, Federal Communication Commission Rules, pertaining to labeling of
telephone equipment, including data sets and modems, indicating FCC registration and numbering.

F. EIA Compliance: Comply with Electronic Industries Association's Std RS-232 pertaining to interfacing
requirements for connecting data terminals and communication equipment.

G. IEEE Compliance: Comply with IEEE Std 488, "Standard Digital Interface for Programmable Instrumentation", for
interfacing instrumentation into system.

H. ANSI Compliance: Comply with ANSI X3.4, "Code for Information Interchange", requirements for interfacing
computer data processing with communication terminal equipment.

I.  NFPA Compliance: Comply with NFPA 90A "Standard for the Installation of Air Conditioning and Ventilating
Systems" where applicable to electronic controls and control sequences.
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J.

ASHRAE SSPC 135 Compliance: Comply with most recent version of ASHRAE 135-BACnet: A Data
Communication Protocol for Building Automation and Control Networks.

1.04 RELATED WORK

A.

E.

F.

Refer to other Division 23 sections for the installation of instrument wells, valve bodies, sensors, flow switches,
smoke detectors, and dampers. Coordinate equipment delivery schedules and installation requirements.

Refer to Division 25 for BACnet Interface Device, infrastructure, graphics, commissioning and other requirements.

Section 25 20 23.05.19 Integrated Automation — BACnet Interface Device (Gateway/Native BACnet Devices) —
Flow Meters (All Types)

Section 25 20 23.85.00 Integrated Automation — BACnet Interface Device (Gateway/Native BACnet Devices) —
Air Flow Measuring Stations (All Types)

Section 25 00 13 Integrated Automation — General Requirements — All Trades Work Responsibilities.

Division 25 Schedule 3 — BACnet Single Line Diagram and Responsibility Matrix (Applies to all Trades)

1.05 SUBMITTALS

A. Product Data: Submit manufacturer's technical product data for each control device furnished, dampers, valves,
sensors, thermostats, etc. Indicate dimensions, capacities, performance characteristics, electrical characteristics,
finishes of materials, and including installation instructions and start-up instructions. Indicate system power
connections to electrical power feeders.

B.  Shop Drawings
1. Provide system architecture lay out showing field panels, Application Specific Controllers (ASC), central

computer terminal, required network hardware, horizontal and backbone network cabling, tie-in to existing

systems, and power panels (see system layout for system requirements).
2. See Division 25 for additional Shop Drawing/Submittal requirements.
3. Provide panel numbering sequence and ASC’s submittal showing specific units controlled by each piece of

DDC hardware.

4.  Provide point address, set points, alarm limits, wire types, conduit knock out diagrams and wiring diagrams
for all points of interface.

5. Provide power panel layouts showing number and type of transformers and termination strips. Panels must
meet UL listing requirements.

6.  Provide technical cut sheets for DDC hardware and sensors.

7. Submit drawings for each system automatically controlled, containing the following information:

a.  Schematic flow diagram of system showing fans, pumps, coils, dampers, valves, sensors and control
devices. List all equipment associated with each system, no general references will be accepted. Include
damper and valve failure positions.

b. Label each control device with setting or adjustable range of control.

c. Indicate factory and field wiring.

d. Indicate each control panel required, with internal and external piping and wiring clearly indicated.
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Provide detail of panel face, including controls, instruments, and labeling. Include verbal description of
sequence of operation.

C. User Interface Graphics: Submit for review all user interface graphics prior to substantial completion of the
project. The Owner reserves the right to modify system graphics prior to final payment.

D. Wiring Diagrams: Submit power, signal and control wiring diagrams, breaker location and identification,
transformer locations, and communication link locations indicating panel-to-panel connections, for Building
Automation Systems. Clearly differentiate between portions of wiring that are manufacturer- installed and portions
that are field-installed.

E. Maintenance Data: Submit maintenance instructions and spare parts lists. Include product data and shop drawings
in maintenance manual in accordance with requirements of Division 1. Include copy of shop drawings in each
maintenance manual in accordance with requirements of Division 1.

F. Samples: Submit samples of each type of thermostat/temperature sensor, in accordance with requirements of
Division 1.

G. Provide as-built documents at the conclusion of the project to include the following:

1. Thumb drive of all program code.
2. The original source code shall be on the server.
3. Floor plans indicating the locations of all system controllers and all network connections.

1.06 DELIVERY, STORAGE AND HANDLING

A. Provide factory shipping cartons for each piece of equipment, and control device. Maintain cartons through
shipping, storage and handling as required to prevent equipment damage, and to eliminate dirt and moisture from
equipment. Store equipment and materials inside and protected from weather.

1.07 WARRANTY

A. Provide a warranty and maintain the stability of work and materials and keep same in perfect repair and condition
for a minimum of two (2) years. The warranty shall be for one (1) year in addition to the one year required by the
terms in the front end of these contract documents.

B. Correct defects of any kind immediately and at Contractor’s expense, due to faulty work or materials appearing
during the above mentioned period and made to the entire satisfaction of the Owner and Architect/Engineer. Such
reconstruction and repairs shall include damage to the finish or the building resulting from the original defect or
repairs thereto.

PART 2: PRODUCTS

2.01 MANUFACTURERS

A. Subject to compliance with requirements, manufacturers offering Building Automation Systems which may be
incorporated in the work include the following:

1. Trane
2. Automated Logic
3. Johnson Controls — Metasys System Extended Architecture
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2.02 BUILDING AUTOMATION SYSTEM - HARDWARE

A. General: Provide Building Automation Systems with adequate capacity and performance rating to process the
number of system points indicated. Comply with manufacturer’s standard design, materials, and components;
construct in accordance with published product information, as required for complete installation, and as herein
specified.

1.

The intent of this specification is to provide a peer-to-peer networked, standalone, distributed control system
with the capability to integrate both the ASHRAE Standard 135 BACnet communication protocols an open,
interoperable system.

The supplied computer software shall employ object-oriented technology (OOT) for representation of all data
and control devices within the system. In addition, adherence to industry standards including ASHRAE™
Standard 135, BACnet to assure interoperability between all system components is required. For each BACnet
device, the device must provide a PICS document showing the installed device’s compliance level. Minimum
compliance is Level 3; with the ability to support data read and write functionality. Physical connection of
BAChnet devices shall be via Ethernet.

All components and controllers supplied under this contract shall be true “peer-to-peer” communicating
devices. Components or controllers requiring “polling” by a host to pass data shall not be acceptable.

The supplied system must incorporate the ability to access all data using standard Web browsers without
requiring proprietary operator interface and configuration programs. An Open Data Base Connectivity
(ODBC) or Structured Query Language (SQL) compliant server database is required for all system database
parameter storage. This data shall reside on a supplier-installed server for all database access. Systems
requiring proprietary database and user interface programs shall not be acceptable.

A hierarchical topology is required to assure reasonable system response times and to manage the flow and
sharing of data without unduly burdening the customer’s network system. Systems employing a “flat” single
tiered architecture shall not be acceptable.

a.  Maximum acceptable response time from any alarm occurrence (at the point of origin) to the point of
annunciation shall not exceed 5 seconds for network connected user interfaces.

b. Maximum acceptable response time from any alarm occurrence (at the point of origin) to the point of
annunciation shall not exceed 60 seconds for remote or dial-up connected user interfaces.

Control modules shall be capable of proper operation in an ambient environment of 32°F to 120°F and 10% to
90% relative humidity--non-condensing.

B. Central Computer Workstation: BAS Subcontractor shall provide the requirements for a Virtual Machine(s) (VMs)
provided by Owner to host the Front End graphics, trending, alarming, scheduling and the functions provided by
the BAS Subcontractor’s software requirements. See Division 25 for additional requirements.

C. Control Networks

1.  Building Automation System Network:

a. Provide a microprocessor-based communications data path which shall act as a "peer-to-peer" network
allowing all control modules to communicate with equal authority. Provide all network switches,
cabling, and devices to achieve the performance requirements herein.

b. The network switch devices shall be managed and provide full-duplex communication. The switch
packet routing algorithm shall minimize bandwidth consumption. Network hubs or unmanaged switches
will not be acceptable.
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The BAS network shall be responsible for routing global information from the various control module
networks.

The BAS Network shall be a 1 Gigabit/Sec Ethernet network supporting BACnet, Java, XML, HTTP,
and CORBA IIOP for maximum flexibility for integration of building data with enterprise information
systems and providing support for multiple Network Area Controllers (NACs), user workstations and, if
specified, a local host computer system.

BAS network minimum physical and media access requirements:

1)  Ethernet; IEEE standard 802.3
2) Cable; 10 Base-T, UTP-8 wire, category 6, Plenum Rated (Type CMP)
3)  Minimum throughput; 1 Gbps with backwards compatibility with 10/100 networks.

Provide a connection to the Owner’s LAN/WAN at a single point at a location determined by the Owner.
All costs associated with extending the network to the point of connection is the responsibility of the
contractor. Multiple connections to Owner’s network equipment are prohibited.

See the Division 25 BACnet Single Line Diagram for the BAS architecture and BAS hardware
requirements.

2. Application Specific Controller (ASC) Network

a.

ASC Controllers shall be used for direct digital control of selected single zone equipment. They shall be
microprocessor based. In the event of loss of communication with the network, the controller shall
function in a stand-alone mode, with all control sequences and schedules performed. Provide user-
defined default algorithms (values) for global points affecting the operation of the ASC, such as outside
lights levels, outside temperatures, status of heating system, etc.

D. Network Area Controller (NAC)

1. Provide one or more Network Area Controllers (NAC) as required to interface between the Building
Automation Network and the field control devices, and provide global supervisory control functions over the
control devices connected to the NAC. NAC controllers shall present data in accordance with BACnet
ASHRAE Standard 135. It shall be capable of executing application control programs to provide:

mopo o

Calendar functions

Scheduling

Trending

Alarm monitoring and routing
Time synchronization

Integration BACnet controller data.

2.  The Network Area Controller must provide the following hardware features as a minimum:

ao o

™o

g.

One Ethernet Port -10 / 100 Mbps

One RS-232 port

Battery Backup

Flash memory for long term data backup (If battery backup or flash memory is not supplied, the
controller must contain a hard disk with at least 1 gigabyte storage capacity)

The NAC must be capable of operation over a temperature range of 0 to 55°C

The NAC must be capable of withstanding storage temperatures of between 0 and 70°C

The NAC must be capable of operation over a humidity range of 5 to 95% RH, non-condensing

3. The NAC shall provide multiple user access to the system. A database resident on the NAC shall provide a
data access mechanism to read and write data stored within it.
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10.

11.

12.

13.

14.

15.

16.

The NAC shall support standard Web browser access via the Intranet/Internet. It shall support a minimum of
16 simultaneous users.

The NAC shall provide alarm recognition, storage; routing, management, and analysis to supplement
distributed capabilities of equipment or application specific controllers.

The NAC shall be able to route any alarm condition to any defined user location whether connected to a local
network or remote via dial-up, telephone connection, or wide-area network. Provide at a minimum eight alarm
classes for the purpose of routing types.

Alarm data recorded for each alarm shall include the time and date, location, equipment, acknowledge time
and date, number of occurrences since last acknowledgement.

The NAC shall have the ability to collect data for any property of any object and store this data for future use.

All log data shall be stored in a relational database in the NAC and the data shall be accessed from a server (if
the system is so configured) or a standard Web Browser.

Provide and maintain an Audit Log that tracks all activities performed on the NAC. Provide the ability to
specify a buffer size for the log and the ability to archive log based on time or when the log has reached it’s
user-defined buffer size. Provide the ability to archive the log locally (to the NAC), to another NAC on the
network, or to a server.

The NAC shall have the ability to automatically backup its database. The database shall be backed up based
on a user-defined time interval.

Each (NAC) shall be capable of stand-alone direct digital operation utilizing its own processor, non-volatile
memory, input/output, A to D conversion, clock/calendar and voltage transient protection. All volatile
memory shall have a battery backup.

All point data, algorithms and application software within an (NAC) network shall be modifiable from the
Central workstation. It shall not be necessary to enter parameters at the (NAC) for control and programs to
operate.

Each (NAC) shall execute application programs, calculations, and commands via a microcomputer resident in
the (NAC). The database and all application programs for each (NAC) shall be stored in read/write non-
volatile memory within the (NAC) and shall be able to upload/download to or from the Central Site.

Each (NAC) shall be connected to the BAS network for communicating to/from other Control modules. Each
(NAC) shall include self-test diagnostics which allow the (NAC) to automatically relay any malfunctions of

alarm conditions that exceed desired parameters as determined by programming input to the network.

Each (NAC) shall contain both software and hardware to perform full DDC/PID control loops.

E. Database Backup and Storage

1.

The NAC shall have the ability to automatically backup its database. The database shall be backed up based
on an user-defined time interval.

2. Copies of the current database and, at the most recently saved database shall be stored in the NAC. The age of
the most recently saved database is dependent on the user-defined database save interval.
3. The NAC database shall be stored, at a minimum, in XML format to allow for user viewing and editing, if
desired. Other formats are acceptable as well, as long as XML format is supported.
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F. Web Server

1. The server shall support all Network Area Controllers (NAC) connected to the customer’s network whether
local or remote. Web server shall be rack mounted at a location coordinated with the Owner’s representative
and associated building technologies groups. Conform to all the Owner’s representative networking
requirements.

2. Local connections shall be via an Ethernet LAN. Remote connections can be via ISDN, ADSL, T1 or dial-up
connection.

3. It shall be possible to provide access to all Network Area Controllers via a single connection to the server. In
this configuration, each Network Area Controller can be accessed from the Graphical User Interface (GUI) or
from a standard Web browser Interface (WBI) by connecting to the server.

4.  The server shall provide the following functions, at a minimum:

a.  Global Data Access: The server shall provide complete access to distributed data defined anywhere in
the system.

b. Distributed Control: The server shall provide the ability to execute global control strategies based on
control and data objects in any NAC in the network, local or remote.

c.  The server shall include a master clock service for its subsystems and provide time synchronization for
all Network Area Controllers (NAC).

d.  The server shall accept time synchronization messages from trusted precision Atomic Clock Internet
sites and update its master clock based on this data.

e.  The server shall provide scheduling for all Network Area Controllers and their underlying field control
devices.

f.  The server shall provide demand limiting that operates across all Network Area Controllers. The server
must be capable of multiple demand programs for sites with multiple meters and or multiple sources of
energy. Each demand program shall be capable of supporting separate demand shed lists for effective
demand control.

g. The server shall implement the BACnet Command Prioritization scheme (16 levels) for safe and
effective contention resolution of all commands issued to Network Area Controllers. Systems not
employing this prioritization shall not be accepted.

h.  Each Network Area Controller supported by the server shall have the ability to archive its log data, alarm
data and database to the server, automatically. Archiving options shall be user-defined including archive
time and archive frequency.

i.  The server shall provide central alarm management for all Network Area Controllers supported by the
server. Alarm management shall include:

1.) Routing of alarms to display, printer, email and pagers
2.) View and acknowledge of alarms
3.) Query alarm logs based on user-defined parameters

j- The server shall provide central management of log data for all Network Area Controllers supported by
the server. Log data shall include process logs, runtime and event counter logs, audit logs and error logs.
Log data management shall include:

1.) Viewing and printing log data
2.) Exporting log data to other software applications
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3.) Query log data based on user-defined parameters

G. Application Specific Control Modules (ASC)

1.

10.

11.

12.

Provide one of the following ASC’s:

a. ASC Modules shall be microprocessor based Interoperable Controllers that shall communicate in
BACnet ASHRAE Standard 135 open protocol. ASC’s shall be capable of providing the direct digital
control of single zone Terminal HVAC Units, Unit Ventilators, Fan Coils, Heat Pumps, Variable Air
Volume (VAV) Terminals and other applications as shown on the drawings. The application control
program shall be resident within the same enclosure as the input/output circuitry, which translates the
sensor signals. The system supplier must provide a PICS document showing the installed systems
compliance level to the ASHRAE Standard 135. Minimum compliance is Level 3.

The ASC’s shall communicate with the NAC via an Ethernet connection at a baud rate of not less than 10
Mbps.

The ASC Sensor shall connect directly to the ASC and shall not utilize any of the I/O points of the controller.
The ASC Sensor shall provide a two-wire connection to the controller that is polarity and wire type
insensitive. The ASC Sensor shall provide a communications jack for connection to the BACnet
communication trunk to which the ASC controller is connected. The ASC Sensor, the connected controller,
and all other devices on the BACnet bus shall be accessible by the POT.

All ASC’s shall be fully application programmable and shall at all times maintain their BACnet Level 3
compliance. Controllers offering application selection only (non-programmable), require a 10% spare point
capacity to be provided for all applications. All control sequences within or programmed into the ASC shall
be stored in non-volatile memory, which is not dependent upon the presence of a battery, to be retained.

All control applications shall be field-selectable such that a single controller may be used in conjunction with
any of the above types of terminal units.

Each ASC shall communicate with equal authority on a "peer-to-peer" basis.

Each ASC shall execute application programs, calculations, and commands via a microcomputer resident in
the ASC. The database and all application programs for each ASC shall be stored in read/writable non-volatile
memory. All volatile memory shall have a battery backup.

Each ASC shall contain both software and hardware to perform full DDC/PID control loops. ASC shall be
able to provide analog output, in addition to normal binary type output.

Control modules shall include all point inputs and outputs necessary to perform the specified control
sequences. As a minimum, 50% of the point outputs shall be of the Universal type. Analog outputs shall be
industry standard signals (e.g. 24V floating control) allowing for interface to a variety of modulating
actuators.

The control modules shall be powered from a 24 VAC source and shall function normally under an operating
range of 18 to 28 VAC(-25% to +17%), allowing for power source fluctuations and voltage drops. Provide
each module with a suitable cover or enclosure to protect the intelligence board assembly.

Each ASC shall have LED indication for visual status of communication, power, and all outputs.

Each controller shall include provisions for manual and automatic calibration of associated transducers in
order to maintain stability and control drift over time.
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13.

14.

15.

16.

1.

The module shall interface to a variety of matching electronic room temperature sensors of the RTD or
thermistor type with the following characteristics:

a. Independent setpoint modes for heating, cooling, and Night Setback.
b.  Tamperproof locking cover.
c.  Allow installation up to 100 ft from controller.

Controller points and set points shall be accessible from the central workstation and from a plug in jack at the
base of each controller's sensor.

Contractor shall field verify operation of all controllers to insure correct field wiring, test actuator stroke, and
correlate with controller submittal.

Contractor shall provide a POT and instructions to the balancer to read and adjust system perimeters for the
balancing report.

Interoperable BACnet Controller (IBC)

Controls shall be microprocessor based Interoperable Controllers that shall communicate in the BACnet
ASHRAE Standard 135 open protocol. IBCs shall be provided for each Variable Air Volume (VAV)
Terminals and other applications as shown on the drawings. The application control program shall be resident
within the same enclosure as the input/output circuitry, which translates the sensor signals. The system
supplier shall provide a PICS document upon request from the Engineer showing the installed systems
compliance level to the ASHRAE Standard 135. Minimum compliance is Level 3.

The IBCs shall communicate with the NAC via an Ethernet connection at a baud rate of not less than 10
Mbps.

The IBC Sensor shall connect directly to the IBC and shall not utilize any of the I/O points of the controller.
The IBC Sensor shall provide a two-wire connection to the controller that is polarity and wire type insensitive.
The IBC Sensor shall provide a communications jack for connection to the BACnet communication trunk to
which the IBC controller is connected. The IBC Sensor, the connected controller, and all other devices on the
BAChnet bus shall be accessible by the POT.

All IBCs shall be fully application programmable and shall at all times maintain their BACnet Level 3
compliance. Controllers offering application selection only (non-programmable), require a 10% spare point
capacity to be provided for all applications. All control sequences within or programmed into the IBC shall be
stored in a non-volatile memory, which is not dependent upon the presence of a battery, to be retained.

Provide documentation for each device upon request from the Engineer, with the following information at a
minimum:

a. BACnet Device; MAC address, name, type and instance number
BAChnet Objects; name, type and instance number

c. All BACnet Device and point names, instance numbers and network numbers shall be approved by the
Engineer per the requirements of Division 25.

I.  Fault-Tolerance: Select components to operate over a wide range of supply voltage and frequency, with static,
transient and short-circuit protection on all inputs and outputs. Protect communication lines against incorrect
wiring, static transients and induced magnetic interference. Provide AC coupled devices for connection to
communication network to limit device time-outs.

2.03 GRAPHICAL USER INTERFACE SOFTWARE

A. See Division 25 for graphical user interface software requirements.
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2.04 WEB BROWSER CLIENTS

A. The system shall be capable of supporting an unlimited number of clients using a standard Web browser such as
Internet Explorer™, Google Chrome, or Mozilla Firefox. Systems requiring additional software (to enable a
standard Web browser) to be resident on the client machine, or manufacture-specific browsers shall not be
acceptable.

B. The Web browser software shall run on any operating system and system configuration that is supported by the
Web browser. Systems that require specific machine requirements in terms of processor speed, memory, etc., in
order to allow the Web browser to function with the BAS, shall not be acceptable.

C. The Web browser shall provide the same view of the system, in terms of graphics, schedules, calendars, logs, etc.,
and provide the same interface methodology as is provided by the Graphical User Interface. Systems that require
different views or that require different means of interacting with objects such as schedules, or logs, shall not be
permitted.

D. The Web browser client shall support at a minimum, the following functions:

1. User log-in identification and password shall be required. If an unauthorized user attempts access, a black web
page shall be displayed. Security using Java authentication and encryption techniques to prevent unauthorized
access shall be implemented.

2. Graphical screens developed for the GUI shall be the same screens used for the Web browser client. Any
animated graphical objects supported by the GUI shall be supported by the Web browser interface.

3. HTML programming shall not be required to display system graphics or data on a Web page. HTML editing of
the Web page shall be allowed if the user desires a specific look or format.

4. Storage of the graphical screens shall be in the Network Area Controller (NAC), without requiring any graphics
to be stored on the client machine. Systems that require graphics storage on each client are not acceptable.

5. Real-time values displayed on a Web page shall update automatically without requiring a manual “refresh” of
the Web page.

6. Users shall have administrator-defined access privileges. Depending on the access privileges assigned, the user
shall be able to perform the following:

a.  Modify common application objects, such as schedules, calendars, and set points in a graphical manner.
1)  Schedule times will be adjusted using a graphical slider, without requiring any keyboard entry from
the operator.
2) Holidays shall be set using a graphical calendar, without requiring any keyboard entry from the
operator.
b. Commands to start and stop binary objects shall be done by right-clicking the selected object and
selecting the appropriate command from the pop-up menu. No entry of text shall be required.
c.  View logs and charts.
d. View and acknowledge alarms.
e.  Setup and execute SQL queries on log and archive information.
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7. The system shall provide the capability to specify a user’s (as determined by the log-on user identification)
home page. Provide the ability to limit a specific user to just their defined home page. From the home page,
links to other views, or pages in the system shall be possible, if allowed by the system administrator.

8. Graphic screens on the Web Browser client shall support hypertext links to other locations on the Internet or on
Intranet sites, by specifying the Uniform Resource Locator (URL) for the desired line.

2.05 SYSTEM PROGRAMMING
A. See Division 25 for system programming requirements.
2.06 OBJECT LIBRARIES

A. A standard library of objects shall be included for development and setup of application logic, user interface
displays, system services, and communication networks.

B. The objects in this library shall be capable of being copied and pasted into the user's database and shall be
organized according to their function. In addition, the user shall have the capability to group objects created in their
application and store the new instances of these objects in a user-defined library.

C. In addition to the standard libraries specified here, the supplier of the system shall maintain an on-line accessible
(over the Internet) library, available to all registered users to provide new or updated objects and applications as
they are developed.

D. All control objects shall conform to the control objects specified in the BACnet specification.
E.  The library shall include applications or objects for the following functions, at a minimum:

1. Scheduling Object. The schedule must conform to the schedule object as defined in the BACnet specification,
providing 7-day plus holiday & temporary scheduling features and a minimum of 10 on/off events per day.
Data entry to be by graphical sliders to speed creation and selection of on/off events.

2. Calendar Object. The calendar must conform to the calendar object as defined in the BACnet specification,
providing 12-month calendar features to allow for holiday or special event data entry. Data entry to be by
graphical "point-and-click" selection. This object must be "linkable" to any or all scheduling objects for
effective event control.

3.  Duty Cycling Object. Provide a universal duty cycle object to allow repetitive on/off time control of
equipment as an energy conserving measure. Any number of these objects may be created to control
equipment at varying intervals

4.  Temperature Override Object. Provide a temperature override object that is capable of overriding equipment
turned off by other energy saving programs (scheduling, duty cycling etc.) to maintain occupant comfort or
for equipment freeze protection.

5. Start-Stop Time Optimization Object. Provide a start-stop time optimization object to provide the capability of
starting equipment just early enough to bring space conditions to desired conditions by the scheduled
occupancy time. Also, allow equipment to be stopped before the scheduled un-occupancy time just far enough
ahead to take advantage of the building's "flywheel" effect for energy savings. Provide automatic tuning of all
start /stop time object properties based on the previous day's performance.
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Demand Limiting Object. Provide a comprehensive demand-limiting object that is capable of controlling
demand for any selected energy utility (electric, oil, and gas). The object shall provide the capability of
monitoring a demand value and predicting (by use of a sliding window prediction algorithm) the demand at
the end of the user defined interval period (1-60 minutes). This object shall also accommodate a utility meter
time sync pulse for fixed interval demand control. Upon a prediction that will exceed the user defined demand
limit (supply a minimum of 6 per day), the demand limiting object shall issue shed commands to either turn
off user specified loads or modify equipment set points to effect the desired energy reduction. If the list of
sheddable equipment is not enough to reduce the demand to below the set point, a message shall be displayed
on the users screen (as an alarm) instructing the user to take manual actions to maintain the desired demand.
The shed lists are specified by the user and shall be selectable to be shed in either a fixed or rotating order to
control which equipment is shed the most often. Upon suitable reductions in demand, the demand-limiting
object shall restore the equipment that was shed in the reverse order in which it was shed. Each sheddable
object shall have a minimum and maximum shed time property to effect both equipment protection and
occupant comfort.

F.  The library shall include control objects for the following functions. All control objects shall conform to the objects
as specified in the BACnet specification.

1.

Analog Input Object -Minimum requirement is to comply with the BACnet standard for data sharing. Allow
high, low and failure limits to be assigned for alarming. Also, provide a time delay filter property to prevent
nuisance alarms caused by temporary excursions above or below the user defined alarm limits.

Analog Output Object -Minimum requirement is to comply with the BACnet standard for data sharing.

Binary Input Object -Minimum requirement is to comply with the BACnet standard for data sharing. The user
must be able to specify either input condition for alarming. This object must also include the capability to
record equipment run-time by counting the amount of time the hardware input is in an "on" condition. The
user must be able to specify either input condition as the "on" condition.

Binary Output Object -Minimum requirement is to comply with the BACnet standard for data sharing.
Properties to enable minimum on and off times for equipment protection as well as interstart delay must be
provided. The BACnet Command Prioritization priority scheme shall be incorporated to allow multiple
control applications to execute commands on this object with the highest priority command being invoked.
Provide sixteen levels of priority as a minimum. Systems not employing the BACnet method of contention
resolution shall not be acceptable.

PID Control Loop Object -Minimum requirement is to comply with the BACnet standard for data sharing.
Each individual property must be adjustable as well as to be disabled to allow proportional control only, or
proportional with integral control, as well as proportional, integral and derivative control.

Comparison Object -Allow a minimum of two analog objects to be compared to select either the highest,
lowest, or equality between the two linked inputs. Also, allow limits to be applied to the output value for
alarm generation.

Math Object -Allow a minimum of four analog objects to be tested for the minimum or maximum, or the sum,
difference, or average of linked objects. Also, allow limits to be applied to the output value for alarm
generation.

Custom Programming Objects -Provide a blank object template for the creation of new custom objects to meet
specific user application requirements. This object must provide a simple BASIC- like programming language
that is used to define object behavior. Provide a library of functions including math and logic functions, string
manipulation, and e-mail as a minimum. Also, provide a comprehensive on-line debug tool to allow complete
testing of the new object. Allow new objects to be stored in the library for re-use.
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2.07

9. Interlock Object -Provide an interlock object that provides a means of coordination of objects within a piece
of equipment such as an Air Handler or other similar types of equipment. An example is to link the return fan
to the supply fan such that when the supply fan is started, the return fan object is also started automatically
without the user having to issue separate commands or to link each object to a schedule object. In addition, the
control loops, damper objects, and alarm monitoring (such as return air, supply air, and mixed air temperature
objects) will be inhibited from alarming during a user-defined period after startup to allow for stabilization.
When the air handler is stopped, the interlocked return fan is also stopped, the outside air damper is closed,
and other related objects within the air handler unit are inhibited from alarming thereby eliminating nuisance
alarms during the off period.

10. Temperature Override Object -Provide an object whose purpose is to provide the capability of overriding a
binary output to an "On" state in the event a user specified high or low limit value is exceeded. This object is
to be linked to the desired binary output object as well as to an analog object for temperature monitoring, to
cause the override to be enabled. This object will execute a Start command at the Temperature Override level
of start/stop command priority unless changed by the user.

11. Composite Object -Provide a container object that allows a collection of objects representing an application to
be encapsulated to protect the application from tampering, or to more easily represent large applications. This
object must have the ability to allow the user to select the appropriate parameters of the "contained"
application that are represented on the graphical shell of this container.

The object library shall include objects to support the integration of devices connected to the Network Area
Controller (NAC). At a minimum, provide the following as part of the standard library included with the
programming software:

1. For BACnet devices, provide the following objects at a minimum:

BACnet Al
BACnet AO
BACnet BI
BACnet BO
BACnet Device

o0 o

2. For each BACnet object, provide the ability to assign the object a BACnet device and object instance number.
MATERIALS AND EQUIPMENT

General Description: Furnish direct digital electronic control products in sizes and capacities indicated, including
valves, dampers, thermostats, clocks, sensors, controllers, and other components required for complete installation.
Except as otherwise indicated, provide manufacturer's standard control system components as indicated by
published product information, designed and constructed as recommended by manufacturer. Provide direct digital
electronic control systems with the following functional and construction features, as indicated.

Control Valves: Provide factory-fabricated electronic control valves of type, body material and pressure class
indicated. Where type or body material is not indicated, provide selection as determined by manufacturer for
installation requirements and pressure class, based on maximum pressure and temperature rating of piping system.
Except as otherwise indicated, provide valves which mate and match material of connecting piping. Equip control
valves with control valve motors and with proper shutoff ratings for each individual application.

1.  Water Service Valves: Globe screwed, equal percentage characteristics with rangeability of 50 to 1, and
maximum full flow pressure drop of 5 psig. Motorized ball valves will be acceptable. Motorized butterfly
valves will not be acceptable.

2. Single-Seated Valves: Cage type trim, providing seating and guiding surfaces for plug on "top and bottom"
guided plugs.

3. Double-Seated Valves: Balanced plug-type, with cage type trim providing seating and guiding surfaces for
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plugs on "top and bottom" guided plugs.
4. Valve Trim and Stems: Polished stainless steel.

5. Packing: '4"-3/4" double O-ring; 1" and above spring-loaded Teflon, self-adjusting.

6. Terminal Unit Control Valves: Provide control valves for control of terminal units including, but not
necessarily limited to, convectors, finned tube radiation, and HW coils that are of integral motor type.
Provide modulating type valves, electrically actuated by line voltage of 24 Volt.

C. Dampers: Provide automatic control dampers as indicated, with damper frames not less than formed 13-ga.
galvanized steel. Provide mounting holes for enclosed duct mounting. Provide damper blades not less than formed
16-ga. galvanized steel, with maximum blade width of 8". Equip dampers with motors, with proper rating for each
application.

1. Secure blades to 1/2" diameter zinc-plated axles using zinc-plated hardware. Seal off against spring stainless
steel blade bearings. Provide blade bearings of nylon and provide thrust bearings at each end of every blade.
Construct blade linkage hardware of zinc-plated steel and brass. Submit leakage and flow characteristic, plus
size schedule for controlled dampers.

2. Operating Temperature Range: From -20 to 2000F.

3. For standard applications other than outside air dampers, provide parallel blade design (as selected by
manufacturer's sizing techniques) with optional closed-cell neoprene edging.

4.  Outside air dampers shall be parallel blade design (as selected by manufacturer's sizing techniques) with
inflatable seal blade edging, or replaceable rubber seals, rated for leakage at less than 10 cfm/sq. ft. of damper
area, at differential pressure of 4" w.g. when damper is being held by torque of 50 inch-pounds.

D. Electric Actuators: Size each motor to operate dampers or valves with sufficient reserve power to provide smooth
modulating action or 2-position action as specified. Provide multiple operators to match torque requirements.
Control valves and actuators shall be provided to fail to the position indicated in Part 3.0 of this specification
section.

1. Electronic actuators shall be direct coupled with a manual override feature and spring return.

2. The actuator shall be direct-coupled over the damper shaft, enabling it to mount directly to the damper
assembly without the need for connecting linkage. The fastening clamp assembly shall be a toothed “V” bolt
design with associated toothed cradle, creating a “cold-weld” attachment to the damper shaft for maximum
strength and eliminating slippage. Spring return actuators shall have a “V” clamp assembly of sufficient size
to be directed to a damper jackshaft up to 1.05 inches in diameter when the damper is constructed in this
manner. Single bolt or setscrew type fasteners are not acceptable.

3. The actuator shall have an electronic overload or digital rotation sensing circuitry to prevent damage to the
actuator through the entire rotation of the actuator. Mechanical end switches or magnetic clutches used to
deactivate the actuator at the end of rotation are not acceptable.

4.  For power-failure and/or safety applications, and internal mechanical spring return mechanism shall be built
into the actuator housing. Non-mechanical forms of fail-safe operation are not acceptable. All spring return
actuators shall be capable of both clockwise and counter-clockwise spring return operation by simply
changing the actuator mounting orientation. Spring-return actuators shall deliver full torque capacity ratings
of the actuator when operating in the fail-safe mode.

5. Proportional (modulating) actuators shall accept a 0 to 10 VDC or 0 to 20 mA control input and provide a 2 to
10 VDC or 4 to 20 mA control operating range. Actuators utilizing Pulse Width Modulating or Tri-State
control signals and providing full proportional control of the damper shall also be acceptable. All modulating
actuators shall provide 2 to 10 VDC position feedback signal.
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6. All 24 VAC/VDC actuators shall operate on Class 2 wiring and shall not require more than 10 VA for AC
power or more than 8 watts for DC applications. Actuators operating on 120 VAC shall not require more than
10 VA. Actuators operating on 230 VAC shall not require more than 11 VA.

7. All non-spring return actuators shall have an external manual gear release to allow manual positioning of the
damper when the actuator is not powered. Spring return actuators with more than 60 in-lb torque capacity
shall have an external, manual crank for this purpose.

8. All modulating actuators shall have an external, built-in switch to allow the reversing of the direction of
rotation.

9.  All actuators shall be provided with a conduit fitting and pre-terminated three-foot (minimum) cable, with
wires color and/or number coded. Where installation does not require conduit, external terminal strips may be
used. At no time shall it be necessary to open the actuator housing to make electrical connections, change
direction of rotation, provide damper position indication or manual overrides.

10. All actuators shall be listed under UL Standard 873 and CSA Class 4813-02 certified as required to meet
recognized industry standards and local safety and electrical codes.

11. Actuators shall be designed to deliver a minimum of 60,000 full stroke cycles at the actuators rated torque.
Actuators shall have a full manufacturer’s warranty of 2 years from the time of installation.

Remote-Bulb Thermostats: Provide remote-bulb thermostats of on/off or modulating type, as required by sequence
of operation. Provide liquid-filled units designed to compensate for changes in ambient temperature at instrument
case. Provide capillary and bulb of copper unless otherwise indicated. Equip bulbs in water lines with separate
wells of same material as bulb. Support bulbs installed in air ducts securely, to prevent damage and noise from
vibrations. Provide averaging bulbs where shown or specified in operational sequence, consisting of copper tubing
not less than §'-0" in length with either single or multiple-unit elements. Extend tubing to cover full width of duct
or unit, and support adequately.

1. Provide scale settings and differential settings where applicable, which are clearly visible and adjustable from
front of instrument.

2. Equip on-off remote-bulb thermostats with precision snap switches, and with electrical ratings as required by
application.

3. Provide modulating remote-bulb thermostats of potentiometer type constructed so that complete potentiometer
coil and wiper assembly is removable for inspection or replacement without disturbing calibration of
instrument.

Low-Temperature Protection Thermostats: Provide low-temperature protection thermostats of manual-reset type,
with sensing elements 8'-0" or 20'-0" in length. Provide thermostat designed to operate in response to coldest 1'-0"
length of sensing element, regardless of temperature at other parts of element. Support element properly to cover
entire cross sectional area at duct. Provide separate thermostats for each 25 sq. ft. of coil face area or fraction
thereof.

Electronic Temperature Sensors: Provide electronic temperature sensors of supersensitive resistance type (RTD) or
thermistor, which are vibration and corrosion-resistant, and of wall mounted, immersion, duct mounting, averaging
or bulb type as required for application.

Wall Mounted Space Temperature Sensor (Non-Adjustable): Provide electronic temperature sensors of
supersensitive resistance type (RTD) or thermistor which are vibration and corrosion resistant. The sensing
element shall be adhered to a flat stainless steel plate and be vandal resistant.

Wall Mounted Space Temperature Sensor (Adjustable): Provide device with electronic display and temperature
sensors of supersensitive resistance type (RTD) or thermistor which are vibration and corrosion resistant. At
minimum, device shall include local user setpoint adjustment capability and a space temperature read-out. Set
point adjustment range and display information for reprogrammable devices shall be reviewed and approved by the
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Owner prior to implementation. Provide a protective guard where indicated in Part 3 and where indicated on the
drawings. The protective guard shall be constructed from a clear heavy-duty polycarbonate material, with holes to
freely circulate air for proper sensor operation, access for making setpoint adjustments, a wall mounting plate, and
mounting hardware.

J. Insulation for wall mounted space temperature sensors: Closed-cell type with a flame-spread index of 25 or less and
a smoke-developed index of 50 or less when tested in accordance with ASTM E84.

K. Pressure Transducers and Transmitters: Provide electronic pressure transmitters of variable capacitance type with
stainless steel diaphragm and sensor body, vibration and corrosion-resistant, and weather-resistant for outdoor
installations. Suitable for measurement of static or differential pressure with conversion to proportional electrical
output.

L. Current Sensors: Provide analog type current sensors to provide actual current draw for each motor. The high/low
alarm limits, setpoint, etc. shall be user defined and adjustable.

M. Humidity Sensors: Sensors shall have an accuracy of = 5% over a range of 20% to 95% RH.

N. Water Flow Switches: Provide water flow switches of stainless steel or bronze paddle types. Provide pressure-
flow switches of bellows actuated mercury type or snap-acting type, with appropriate scale range and differential
adjustment for service indicated.

0. System Accuracy:

1. The system shall maintain an end-to-end accuracy for one year from sensor to diagnostic display the
following applications.

Space temperature in range of 50-85°F: within plus or minus 0.5°F.

Duct temperature in range of 40-140°F: within plus or minus 0.5°F.

Outside air (OA) temperature in range of minus 40-130°F: within plus or minus 1.0°F.

Water temperature in range of 30-100°F: plus or minus 0.5°F; in range of 100-300°F: within plus or
minus 1.0°F.

e. Pressure: Within plus or minus 2.0 percent of range.

poow

P.  Environmental Conditions: Furnish equipment designed to operate under ambient environmental conditions of 35-
120°F dry bulb and 10 to 95 percent relative humidity. Furnish sensors and control elements designed to operate
under the ambient environmental temperature, pressure, humidity, and vibration conditions specified or normally
encountered for the installed location.

Q. Power Line Surge Protection: Protect equipment power supplies from power line surges.

R. Grounding Protection: Protect equipment from any ground fault by providing special grounding as required to
prevent equipment failure under any kind of ground fault.

S.  Control Relays: Control relay contacts shall be rated for 150% of the loading application, with self-wiping, snap-
acting Form C contracts, enclosed in dustproof enclosure. Relays shall have a minimum life span rating of 100,000
electrical cycles and 10,000,000 mechanical cycles. Relays shall be equipped with coil transient suppression
devices. Provide control relays for all 120/1-volt motors not provided with a motor starter with auxiliary contacts.

T. Control Panels: Provide control panels with suitable brackets for wall or floor mounting, for each supply fan and
miscellaneous control systems. Locate panel adjacent to systems served.

1. Provide steel cabinets as required to contain temperature controllers, relays, switches, and similar devices,
except limit controllers and other devices excluded in sequence of operations. Fabricate panels of 14-ga.
furniture-quality steel, or 6063-T5 extruded aluminum alloy, totally enclosed, with hinged doors and keyed
lock, with manufacturer's standard shop-painted finish and color. Provide UL-listed cabinets for use with line
voltage devices.
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2. Panel Mounted Equipment: Include temperature controllers, relays and automatic switches, except exclude
low-temperature protection thermostats and other devices excluded in sequence of operation. Fasten devices
with adjustments accessible through front of panels.

3.  Door-Mounted Equipment: Flush-mount (on hinged door) manual switches, including damper "minimum-
off" positioning switches, "manual-automatic" switches, and dial thermometers.

U. Fault-Tolerance: Select components to operate over a wide range of supply voltage and frequency, with static,
transient and short-circuit protection on all inputs and outputs. Protect communication lines against incorrect
wiring, static transients and induced magnetic interference. Provide AC coupled devices for connection to
communication network to limit time-outs.

V. Carbon Dioxide Sensor: Infrared sensors capable of measuring CO; over a range of 0-2000 ppm. Sensor accuracy
shall be 75 ppm, and repeatability shall be +20 ppm, over an operating temperature range of 0°C to 50°C. Provide
with 0-10VAC or 4-20mA analog output for connection to the Building Automation System. Provide with Duct
inlet and outlet ports, filter tubing, and hardware. Provide with LCD display option.

W. Air Flow Measuring Stations (Duct Applications): Provide air flow measuring stations of the capacity and
configuration as indicated on the drawings. The air flow stations shall be vortex shedding technology as
manufactured by Ebtron. Provide sensors in accordance with manufacturer recommendation for the duct cross-
sectional area and flow range. Airflow stations shall be calibrated such that the design face velocity utilizes the full
range of the device. Thermal dispersion airflow stations may be utilized within intake ductwork at rooftop air
handling unit applications, provided that the installation complies with the manufacturer's written guidelines. See
Division 25 for BACnet Interface Device requirements. Provide the following:

1. 24 volt transducer for 4-20 mA output.
. 3% accuracy over an airflow velocity range of 350 to 8500 fpm.
3.  Sensors of a quantity and configuration recommended by the manufacturer mounted on galvanized steel
supports within the airstream.
4.  See Division 25 for BACnet Interface Device requirements. Device shall be a BACnet MS/TP Device
networked by Division 25.

X. Inline Magnetic Flowmeter (Pipe Insertion Type):

1. Manufacturer: Provide Onicon F3500 series or Omega FMG900 series.

Description: Inline microprocessor-based type for insertion within the pipe system and measuring flow

directly in gallons per minute.

Construction: Type 316 stainless steel electrodes.

Ratings: 200 psig minimum pressure and 32°F to 200°F temperature.

5.  Transmitter: Wall mounted transmitter with NEMA 4X enclosure and minimum 40 feet of cable. Provide
display with visual instantaneous rate of flow in gpm. Provide with integral transformer.

6. Accuracy: 1.0% of flow rate from 2-33 feet per second. Meter shall read a minimum of 85 gpm for a 6” size,
and 145 gpm for an 8” size.

7. Communications: Provide analog output with 4-20mA signal for communication with the Building
Automation System.

8.  Grounding Rings: Provide with grounding rings to ensure accuracy.

9. Installation: Assemble and install and wire flow measuring elements and flow meter per manufacturer’s
written instructions. Install flow meter elements with minimum straight lengths of pipe upstream and
downstream of element. Provide calibration and start-up of flow meters. Mount centered on pipe with
minimum 1-inch diameter hole and manufacturer’s recommended installation components.

10. See Division 25 for BACnet Interface Device requirements. Device shall be a BACnet MS/TP Device

networked by Division 25. SeeDivision25-for BACnetInterface Device requirements:

Y. Dual Turbine Btu Meter:

B~ W

1. Manufacturer: Onicon, Rosemount, Omega, Sparling or approved equal.
2. Description: Turbine, microprocessor-based type for insertion mounting and measuring flow directly in
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gallons per minute and energy in Btu.

Construction: 316 stainless steel wetted components.

Ratings: 150 psig minimum pressure and -40°F to 180°F temperature.

5. Transmitter: Remote wall mounted flow display with NEMA 4X enclosure and minimum 40 feet of cable.
Provide display with visual instantaneous rate of flow in gpm and Btu. Provide with integral transformer.

6. Accuracy: 1% of flow rate from 3-30 feet per second. Meter shall read a minimum of 15 gpm for a 6” size,
and 26 gpm for an 8” size.

7. Communications: Provide analog output with 4-20mA signal for communication with the Building
Automation System.

8. Installation: Assemble and install and wire flow measuring elements and Btu meter per manufacturer’s written
instructions. Install flow meter elements with minimum straight lengths of pipe upstream and downstream of
element. Provide calibration and start-up Btu meters.

9. See Division 25 for BACnet Interface Device requirements. Device shall be a BACnet MS/TP Device
networked by Division 25.

W

PART 3: EXECUTION

3.01

A.

3.02

INSPECTION

Examine areas and conditions under which control systems are to be installed. Do not proceed with work until
unsatisfactory conditions have been corrected in a manner acceptable to the Installer.

INSTALLATION OF BUILDING AUTOMATION SYSTEMS

Install Building Automation Systems as indicated, in accordance with system manufacturer's written instructions,
and with recognized industry practices, to ensure that energy management and control equipment complies with
requirements. Comply with requirements of NEC, and applicable portions of NECA's "Standard of Installation"
pertaining to general electrical installation practices. Mount controllers at convenient locations and heights.

Coordinate with other electrical work, including power distribution and equipment, as necessary to interface
installation of energy management and control equipment work with other work.

Control Wiring: The term "control wiring" is defined to include providing BAS manufacturer-approved wiring,
conduit and miscellaneous materials as required for mounting and connecting control devices. Conceal wiring,
except in mechanical rooms and areas where other conduit and piping are exposed. Provide plenum rated multi-
conductor instrument harness (bundle) in place of single conductors where number of conductors can be run along
common path. Fasten flexible conductors bridging cabinets and doors, neatly along hinge side, and protect against
abrasion. Tie and support conductors neatly. Control wiring shall be plenum rated. Tees or wye taps in the
communication network are not permitted.

Number-code and color-code conductors, excluding those used for local individual room controls, appropriately for
future identification and servicing of control system. Label ends of all conductors in control cabinets with 3M tape
indicating control device.

Install electrical terminations in UL approved, vented panel enclosures. Locate panels in spaces designated for use
as electrical or mechanical equipment rooms. Panels shall be located to provide adequate access and clearance for
servicing.

All control transformers shall be located in mechanical rooms, janitor closets, or electrical rooms exposed to view.
All transformers shall be clearly labeled with the systems it serves.
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G. Installation Requirements for Wall Mounted Temperature Sensors: Temperature sensors shown on the drawings are
approximate locations and indicate associated equipment for bidding purposes. Coordinate the exact locations with
other trades to include electrical or technology components, casework, marker boards, or other building elements
and notify the engineer of any conflicts prior to rough-in such that adjustments can be made at no additional cost to
the Owner.

1. Mounting heights (as measured to center line of J-box):
a. Non-Adjustable: 5'-0" AFF
b. Adjustable: 3'-10" AFF
2. Pre-installation conference: Shall be held prior to commencement of field installation and shall be coordinated

by the BAS contractor and include the engineer and Owner’s representative. The agenda shall include at a

minimum the following:

a. Review product samples and typical locations.

b. Sensor features to include field adjustments and custom program features.

c. Typical mounting heights and locations.

d. Coordination issues with the work of other trades.

3. Additional requirements:

a. Seal all holes in the junction box such that air within the wall cavity cannot flow into the junction box.

b. Provide insulation in the junction box behind the space temperature sensor. Insulation for sensors
mounted at interior walls shall be 1/4-inch thick minimum. Insulation for sensors mounted at exterior
walls shall be 1-1/2-inches thick minimum.

c. Provide protective guards for wall mounted adjustable space temperature sensors that are exposed in gyms
and similar spaces at risk of vandalism.

d. Label each temperature sensor with the equipment tag number of the equipment it serves.

H. Installation Requirements for Control Valves: Controls valves will be installed by another DIV 23 section.
Coordinate delivery of controls valves to accommodate the construction schedule.

1. Pre-installation conference: Shall be held prior to commencement of field installation and shall be
coordinated by the BAS contractor and include the piping contractor, commissioning agent, engineer, and
Owner's representative. The agenda for the meeting shall include at a minimum the following:

a. Review of submittals and control valve orientation.

b. Review of control valve and equipment type.

c. Sequence of construction, responsibilities and schedule for subsequent operations.

d. Wiring and testing of installed control valve.

e. System start-up procedure, including flushing of hydronic system.

I.  Reset Limit Controls: Install manual-reset limit controls to be independent of power controllers.

J. Unit-Mounted Equipment: Where control devices are indicated to be unit-mounted, ship relays, switches, etc. to
unit manufacturer for mounting and wiring at factory.

K. Grounding: Provide tight equipment grounding connections, sufficiently tight to assure permanent and effective
ground, for Building Automation Systems as indicated.

L. Network Area Controllers and Network Switches shall be installed within IT rooms. Refer to Electrical drawings
for IT room locations. Coordinate with the Owner’s technologies group if equipment will be rack-mounted and
required network connection location.
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M. All system settings shall conform to the Owner’s protocol, including the following. Coordinate with the Owner’s IT
group and verify settings prior to starting field work.

1. Owner’s IP addresses
2. Local UDP

3. Ethernet network

4. PTP net

5. Instance range

6. Display range

N. See Division 25 for Installation Requirements for all devices provided in 23 09 00.
3.03 CONTROL VALVE FAIL POSITION

A. Control valves and actuators shall be provided and configured to the fail position indicated on the following chart.

Pneumatic Actuators Electric Actuators

Actuator Application System Loss of Air System Loss of

Shutdown Shutdown Electricity
Dampers
Outdoor Air Closes Closes Closes Closes
Relief Air Closes Closes Closes Closes
Return Air Opens Opens Opens Opens (1)
VAV Boxes Stays Same Opens Stays Same Stays Same
Heat Recovery Wheel Face Stays Same Open Stays Same Open
Heat Recovery Wheel Bypass Stays Same Close Stays Same Close
Valves
AHU Chilled Water Closes Opens Closes Stays Same
AHU Hot Water See Sequence Opens See Sequence Stays Same
Terminal reheat Closes Opens Closes Stays Same
Hydronic system bypass valve | Opens Opens Opens Opens
Other hot water Closes Opens Closes Stays Same
Pre-heat in OA below 35 Deg F | See Sequence Opens See Sequence Opens
Pre-heat in OA above 35 Deg F | See Sequence Opens See Sequence Opens

Notes:

1. Return air dampers need no springs if the associated fan is delayed upon start-up to allow the RA damper to
properly position to assure that the fan does not start with both the RA and OA dampers closed.

3.04 PROJECT SCHEDULING

A. Provide a detailed critical path schedule within 14 days of the Owner’s acceptance of the General Contractor’s or
Construction Manager’s master schedule. The critical path schedule shall incorporate the project phasing plans, and
identify all equipment start-up dates. The equipment start-up dates shall be planned such that there is an adequate
period of time to complete the quality control requirements and associate self-performed functional performance
testing. Coordinate any specific requirements of other trades, such as power wiring, with the General Contractor or
construction manager such that the master schedule incorporates these requirements of other subcontractors. The
schedule shall prove a methodology to complete all work prior to Substantial Completion.

B.  The critical path schedule shall include at a minimum the following elements.

1. Start and end dates for work in each phase established on the master schedule.
2. Delivery of submittal documents.
3. Delivery of control components to other trades such as valves and dampers.
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On-site installation of control wiring, controllers, and other control components.

Start-up dates for each piece of equipment.

Functional performance tests for each phase of construction and each piece of equipment.
Delivery of all Quality Control documents.

Start date for Owner’s testing agent for each phase and each piece of equipment.
Substantial Completion date.

3.05 QUALITY CONTROL

A. Upon completion of installation of system hardware and software and after circuitry has been energized,
demonstrate capability and compliance of system with requirements. All testing work shall be self performed and
completed by the installer and appropriate subcontractors. Where possible, correct malfunctioning units at site,
then re-test to demonstrate compliance; otherwise remove and replace with new units, and proceed with re-testing.

1.

Functional Performance Tests: Completion and documentation of all functional performance tests are
required as a condition of substantial completion. Provide written notification to the Owner and Engineer
including a copy of all testing documents that the systems are ready for the Owner’s independent testing agent
to begin testing. The functional performance tests shall be in checklist form and include the initials of the
assigned tester and the pass date of each item to be tested. The checklists shall include but not be limited to
the following:

a.  Visual inspection verifying the installation of all control components and wiring is complete.
b.  Calibration of all analog sensing devices.
c.  Conductance tests of all communication and network wiring.

d.  Visual crosscheck of each control point by making a comparison between the command and field-
controlled device.

e.  Verification of loss of power and control failure modes for each control device.
f.  Verification of alarm notifications on the system front end as required in the control sequences.

g. A checklist of deficiencies that require corrective work by other trades and an anticipated date for
completion.

Owner’s Testing: Once the functional performance test is submitted, the Owner’s functional performance
testing/commissioning agent will re-verify performance of the system meeting the requirements of the State
Energy Code. For tests that fail, the controls contractor will be responsible to reimburse the Owner for the
costs of the failed tests, or for any delays the tester endures due to the work being incomplete. The costs for
re-testing will be paid for by the Contractor through deduct charge. Provide assistance and technical support
as required to the Owner testing agent to accomplish all functional performance testing and system validation
testing.

Trend Data: Upon initial start-up of each system, provide trend data for all control and monitoring points.
Coordinate with the Owner’s Test Agent to transmit all requested data necessary to troubleshoot system.
Upon completion of the project, coordinate with the Owner to remove any unnecessary point trends.

3.06 GRAPHICAL USER INTERFACE

A. Provide a sample of each graphic intended for the front end user interface for review and approval by the Engineer
and Owner's representative prior to final installation. The graphic must illustrate the following for review.

1.  Intended procedure for navigating between graphics.
2. Sensor and control signal information available.
3. Mode of operation status, and safety information available.
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3.07

3.08

4.  Operator override procedures.
5. Room number and equipment designations.

Update final graphics with Owner requested revisions to room name and number identification and equipment
identifications. Allocate time for technicians to update graphics and associated engineering drawing and as-built
submittals after final installation of system software. The work shall be scheduled to occur prior to substantial
completion.

See Division 25 for graphical user interface requirements.
DEMONSTRATION AND TRAINING

Provide demonstration and training for Owner’s representative in accordance with Division 1 specification section
01 79 00.

Building Operating Personnel Training: Train Owner's building personnel in procedures for starting-up, testing and
operating Building Automation System equipment. In addition, train building personnel to maintain software, that
they are capable of initiating changes to computer programs including addition and deletion of points.

Provide competent instructors to give full instruction to designated personnel in the adjustment, operation and
maintenance of the system installed rather than a general training course. Instructors shall be thoroughly familiar
with all aspects of the subject matter they are to teach. All training shall be held during normal work hours of
8:00 a.m. to 4:30 p.m. weekdays as follows:

1. Provide 40 hours of training for owner's operating personnel. Training shall include:

Explanation of drawings, operations and maintenance manuals.

Walk-thru of the job to locate control components.

Operator workstation and peripherals and operation/functions.

Operator control functions, including graphic generation and field panel programming
Operation of portable operator's terminal.

Explanation of adjustment, calibration and replacement procedures.

mo Ao o

2.  Provide additional 20 hours of training to be executed each quarter for a period of one year from final
completion of the project, for a total of 80 additional hours for the year.

3. Technical support staff must be made available to discuss problems as they arise, at no additional cost to the
Owner.

4. If additional such training is required by the Owner, it will be contracted at a later date. Provide description
of available local and factory customer training.

5. See Division 25 for additional training requirements.
ADJUSTING AND CLEANING

Start-Up: Start-up, test, and adjust direct digital electronic control systems in presence of manufacturer's authorized
representative. Demonstrate compliance with requirements. Replace damaged or malfunctioning controls and
equipment.

Cleaning: Clean factory-finished surfaces. Repair any marred or scratched surfaces with manufacturer's touch-up
paint.

Final Adjustment: After completion of installation, adjust controllers, sensors and similar equipment provided as
work of this section.

1. Final adjustment shall be performed by specially trained personnel in direct employ of manufacturer of
primary temperature control system.
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3.09

B.

3.10

SIGNAGE

Provide an engraved plastic laminate sign at all push buttons in occupied spaces to identify the function of the
button. Coordinate exact language of each sign with the Owner’s representative. Refer to specification section 23
05 53 for sign requirements.

At each room temperature sensor, provide a sticker label that identifies the equipment controlled. Font shall be
Avalon, ¥4” height, and black in color on a transparent background.

CLOSEOUT PROCEDURES
CONTROL SEQUENCES AND POINTS SCHEDULES

Every connected analog output (AO), analog input (Al), digital output (DO), and digital input (DI) represents a
"point" where referred to in this specification. Refer to Specification Section 23 09 93 for specific control
sequences and for complete listing of these points. Each analog output shall have its own distinct control loop. All
analog points shall be adjustable through the BAS

Each air handling unit, exhaust fan, unit heater, or other equipment indicated to be controlled by a time clock
schedule through the BAS shall be capable of being individually programmed for its own schedule of operation.
Review time of day scheduling for equipment with the Owner’s representative. Modify the equipment schedules as
necessary to group equipment together on a single schedule as desired to more easily facilitate changing schedules
in the building. Provide a single global holiday schedule for all equipment within the building.

See Division 25 for startup and commissioning requirements.

END OF SECTION 23 09 00
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SECTION 23 09 50

VARIABLE-FREQUENCY MOTOR CONTROLLERS

PART 1: GENERAL

1.01 SUMMARY

A. This Section includes solid-state, PWM, VFECs for speed control of three-phase, squirrel-cage induction motors.

B.

Related Sections:

1. Section 25 20 23.09.50 Integrated Automation — BACnet Interface Device (Gateway/Native BACnet Devices)
Variable Frequency Motor Controller (All Types).

2. Section 25 00 13 Integrated Automation — General Requirements — All Trades Work Responsibilities.

3. Division 25 Schedule 3 — BACnet Single Line Diagram and Responsibility Matrix (Applies to all Trades).

1.02 DEFINITIONS

A.

BAS: Building automation system.

IGBT: Integrated gate bipolar transistor.

LAN: Local area network.

PID: Control action, proportional plus integral plus derivative.

PWM: Pulse-width modulated.

VFC: Variable frequency controller.

1.03 SUBMITTALS

A. Product Data: For each type of VFC. Include dimensions, mounting arrangements, location for conduit entries,
shipping and operating weights, and manufacturer's technical data on features, performance, electrical ratings,
characteristics, and finishes.

B.  Shop Drawings: For each VFC.

1.  Include dimensioned plans, elevations, sections, and details, including required clearances and service space
around equipment. Show tabulations of installed devices, equipment features, and ratings. Include the
following:

a.  Each installed unit's type and details.
b.  Nameplate legends.
c.  Short-circuit current rating of integrated unit.
d. Listed and labeled for series rating of overcurrent protective devices in combination controllers by an
NRTL acceptable to authorities having jurisdiction.
e.  Features, characteristics, ratings, and factory settings of each motor-control center unit.
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2.  Wiring Diagrams: Power, signal, and control wiring for VFCs. Provide schematic wiring diagram for each

type of VFC.

C. Coordination Drawings: Floor plans, drawn to scale, showing dimensioned layout, required working clearances, and
required area above and around VFCs where pipe and ducts are prohibited. Show VFC layout and relationships
between electrical components and adjacent structural and mechanical elements. Show support locations, type of
support, and weight on each support. Indicate field measurements.

D. Qualification Data: For manufacturer and testing agency.

E. Field quality-control test reports.

F. Operation and Maintenance Data: For VFCs, all installed devices, and components to include in emergency,
operation, and maintenance manuals. In addition to items specified in Division 01 Section "Operation and
Maintenance Data," include the following:

1.  Routine maintenance requirements for VFCs and all installed components.
2. Manufacturer's written instructions for testing and adjusting overcurrent protective devices.

G. Load-Current and Overload-Relay Heater List: Compile after motors have been installed and arrange to demonstrate
that selection of heaters suits actual motor nameplate full-load currents.

H. Include the BACnet Interface Device with Submittal showing proprietary points listed in 25 20 23.09.50 are mapped
to BACnet Object Types. Failure to do so will result in automatic rejection of the Submittal.

1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications: A qualified manufacturer. Maintain, within 100 miles of Project site, a service center
capable of providing training, parts, and emergency maintenance and repairs.

B. Testing Agency Qualifications: An independent agency, with the experience and capability to conduct the testing
indicated, that is a member company of the InterNational Electrical Testing Association or is a nationally recognized
testing laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to authorities having
jurisdiction.

1. Testing Agency's Field Supervisor: Person currently certified by the InterNational Electrical Testing
Association or the National Institute for Certification in Engineering Technologies to supervise on-site testing
specified in Part 3.

C. Source Limitations: Obtain VFCs of a single type through one source from a single manufacturer.

D. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by a
testing agency acceptable to authorities having jurisdiction, and marked for intended use.

E. Comply with NFPA 70.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Deliver VFCs in shipping splits of lengths that can be moved past obstructions in delivery path as indicated.

B. Store VFCs indoors in clean, dry space with uniform temperature to prevent condensation. Protect VFCs from
exposure to dirt, fumes, water, corrosive substances, and physical damage.

C. If stored in areas subject to weather, cover VFCs to protect them from weather, dirt, dust, corrosive substances, and
physical damage. Remove loose packing and flammable materials from inside controllers; install electric heating of
sufficient wattage to prevent condensation.

No. 213106 23 09 50-2 Variable-Frequency Motor Controllers

Reissued Addendum No. 2



1.06 PROJECT CONDITIONS

A. Environmental Limitations: Rate equipment for continuous operation, capable of driving full load without derating,
under the following conditions, unless otherwise indicated:

1.  Ambient Temperature: 0 to 40 deg C.
2. Humidity: Less than 90 percent (noncondensing).
3. Altitude: Not exceeding 3300 feet.

1.07 COORDINATION
A. Coordinate layout and installation of VFCs with other construction including conduit, piping, equipment, and
adjacent surfaces. Maintain required workspace clearances and required clearances for equipment access doors and

panels.

B. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete, reinforcement, and
formwork requirements are specified in Division 03 Section "Cast-in-Place Concrete."

C. Coordinate installation of roof curbs, equipment supports, and roof penetrations. These items are specified in
Division 07 Section "Roof Accessories."

D. Coordinate features of VFCs, installed units, and accessory devices with pilot devices and control circuits to which
they connect.

E. Coordinate features, accessories, and functions of each VFC and each installed unit with ratings and characteristics
of supply circuit, motor, required control sequence, and duty cycle of motor and load.

1.08 EXTRA MATERIALS

A. Furnish extra materials described below that match products installed and that are packaged with protective covering
for storage and identified with labels describing contents.

1. Spare Fuses: Furnish one spare for every five installed, but no fewer than one set of three of each type and
rating.
PART 2: PRODUCTS
2.01 MANUFACTURERS
A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
ABB Power Distribution, Inc.; ABB Control, Inc. Subsidiary.
Danfoss Inc.; Danfoss Electronic Drives Div.

Yaskawa
Square D, Schneider Electric

Ll

2.02 VARIABLE FREQUENCY CONTROLLERS

A. General: Provide variable frequency controllers as indicated on the drawings and as required to accomplish the
control intent as described in Division 23 Section 23 09 93 "BAS Sequence of Operations."

B. Description: NEMA ICS 2, IGBT, PWM, VFC; listed and labeled as a complete unit and arranged to provide variable
speed of an NEMA MG 1, Design B, 3-phase induction motor by adjusting output voltage and frequency.

1. Provide unit suitable for operation of premium-efficiency motor as defined by NEMA MG 1.
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C. Design and Rating: Match load type such as fans, blowers, and pumps; and type of connection used between motor
and load such as direct or through a power-transmission connection.

D. Output Rating: 3-phase; 6 to 60 Hz, with voltage proportional to frequency throughout voltage range.

E.  Unit Operating Requirements:

1.

6.

7.

Input ac voltage tolerance of 208 V, plus or minus 5 or 380 to 500 V, plus or minus 10 percent as required to
match motor horsepower.

Input frequency tolerance of 50/60 Hz, plus or minus 6 percent.
Minimum Efficiency: 96 percent at 60 Hz, full load.
Minimum Displacement Primary-Side Power Factor: 96 percent.

Overload Capability: 1.1 times the base load current for 60 seconds; 2.0 times the base load current for 3
seconds.

Starting Torque: 100 percent of rated torque or as indicated.

Speed Regulation: Plus or minus 1 percent.

F. Harmonic Voltage Distortion:

1.

The inverter output waveform shall be an RMS value, including voltage harmonics, not exceeding 1.05
fundamental at all normal operating speeds. Limit contribution of variable speed control 5%, 7% or 9" harmonic
voltage to the electrical distribution system not beyond these limits.

G. Isolated control interface to allow controller to follow control signal over an 11:1 speed range.

1.

Electrical Signal: 4 to 20 mA at 24 V.

H. Internal Adjustability Capabilities:

S

Minimum Speed: 5 to 25 percent of maximum rpm.

Maximum Speed: 80 to 100 percent of maximum rpm.
Acceleration: 2 to a minimum of 22 seconds.

Deceleration: 2 to a minimum of 22 seconds.

Current Limit: 50 to a minimum of 110 percent of maximum rating.

I.  Self-Protection and Reliability Features:

1. Input transient protection by means of surge suppressors.
2. Under- and overvoltage trips; inverter overtemperature, overload, and overcurrent trips.
3. Motor Overload Relay: Adjustable and capable of NEMA ICS 2, Class 30 performance.
4. Notch filter to prevent operation of the controller-motor-load combination at a natural frequency of the
combination.
5. Instantaneous line-to-line and line-to-ground overcurrent trips.
6.  Loss-of-phase protection.
7.  Reverse-phase protection.
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8. Short-circuit protection.
9.  Motor overtemperature fault.

J. Automatic Reset/Restart: Attempts three restarts after controller fault or on return of power after an interruption and
before shutting down for manual reset or fault correction. Bidirectional autospeed search shall be capable of starting
into rotating loads spinning in either direction and returning motor to set speed in proper direction, without damage

to controller, motor, or load.

K. Power-Interruption Protection: To prevent motor from re-energizing after a power interruption until motor has
stopped.

L. Torque Boost: Automatically varies starting and continuous torque to at least 1.5 times the minimum torque to ensure
high-starting torque and increased torque at slow speeds.

M. Motor Temperature Compensation at Slow Speeds: Adjustable current fall-back based on output frequency for
temperature protection of self-cooled, fan-ventilated motors at slow speeds.

N. Status Lights: Door-mounted LED indicators shall indicate the following conditions:

1.  Power on.

2. Run.

3. Overvoltage.
4.  Line fault.

5. Overcurrent.
6.  External fault.

O. Panel-Mounted Operator Station: Start-stop and auto-manual selector switches with manual speed control
potentiometer and elapsed time meter.

P. Indicating Devices: Meters or digital readout devices and selector switch, mounted flush in controller door and
connected to indicate the following controller parameters:

Output frequency (Hz).

Motor speed (rpm).

Motor status (running, stop, fault).
Motor current (amperes).

Motor torque (percent).

Fault or alarming status (code).
PID feedback signal (percent).
DC-link voltage (VDC).

Set-point frequency (Hz).

0. Motor output voltage (V).

S0 s L=

Q. Control Signal Interface:

1. Electric Input Signal Interface: A minimum of 2 analog inputs (0 to 10 V or 0/4-20 mA) and 6 programmable
digital inputs.

2. Remote Signal Inputs: Capability to accept any of the following speed-setting input signals from the BMS or
other control systems:

a. 0to10-Vdc.
b.  0-20 or 4-20 mA.
c.  Potentiometer using up/down digital inputs.
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d.  Fixed frequencies using digital inputs.
e. RS485.
f.  Keypad display for local hand operation.

3. Output Signal Interface:
a. A minimum of | analog output signal (0/4-20 mA), which can be programmed to any of the following:

1)  Output frequency (Hz).
2)  Output current (load).

3) DC-link voltage (VDC).
4)  Motor torque (percent).
5)  Motor speed (rpm).

6) Set-point frequency (Hz).

4.  Remote Indication Interface: A minimum of 2 dry circuit relay outputs (120-V ac, 1 A) for remote indication
of the following:

Motor running.

Set-point speed reached.

Fault and warning indication (over temperature or over current).
PID high- or low-speed limits reached.

aoc o

R. Communications: Provide an ANSI/ASHRAE standard 135-2001 BACnet protocol interface allowing VFC to be
used with an external system within a multidrop LAN configuration. Interface shall allow all parameter settings of
VFC to be programmed via BMS control. Provide capability for VFC to retain these settings within the nonvolatile
memory.

S. Integral Input Disconnecting Means: NEMA KS 1, nonfusible switch, with pad-lockable, door-mounted handle
mechanism.

1. Disconnect Rating: Not less than 115 percent of VFC input current rating.

T. DVDT Filter: Provide a DVDT Filter on the VFC when the drive is located more than fifty feet from the motor. Refer
to Drawings for exact locations.

2.03 BACnet INTERFACE DEVICES

A. Provide BACnet Interface Devices for each Variable Frequency Motor Controller so that the units are presented as a
series of AV, BV and MSV BACnet objects. See 25 20 23.09.50 for the list of objects that must be supported. This
list is the minimum acceptable.

2.04 ENCLOSURES

A. NEMA 250, Type 1.

2.05 ACCESSORIES

A. Devices shall be factory installed in controller enclosure, unless otherwise indicated.

B. Push-Button Stations, Pilot Lights, and Selector Switches: NEMA ICS 2, heavy-duty type.

C. Stop and Lockout Push-Button Station: Momentary-break, push-button station with a factory-applied hasp arranged
so padlock can be used to lock push button in depressed position with control circuit open.

D. Control Relays: Auxiliary and adjustable time-delay relays.
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E. Standard Displays:

Output frequency (Hz).
Set-point frequency (Hz).
Motor current (amperes).
DC-link voltage (VDC).
Motor torque (percent).
Motor speed (rpm).
Motor output voltage (V).

Nk wd—

F. Historical Logging Information and Displays:

Real-time clock with current time and date.

Running log of total power versus time.

Total run time.

Fault log, maintaining last four faults with time and date stamp for each.

LS

G. Provide drive with an electronic bypass.
2.06 FACTORY FINISHES

A. Finish: Manufacturer's standard color paint applied to factory-assembled and -tested VFCs before shipping.

PART 3: EXECUTION
3.01 EXAMINATION

A. Examine areas, surfaces, and substrates to receive VFCs for compliance with requirements, installation tolerances,
and other conditions affecting performance.

3.02 APPLICATIONS

A. Select features of each VFC to coordinate with ratings and characteristics of supply circuit and motor; required control
sequence; and duty cycle of motor, controller, and load.

B. Select horsepower rating of controllers to suit motor controlled.
3.03 INSTALLATION

A. Variable frequency motor controllers will be installed by the Electrical Contractor. Coordinate equipment delivery
schedule and equipment installation requirements with the Electrical Contractor.

3.04 INSTALLATION OF BACnet INTERFACE DEVICES

A. See the Division 25 Responsibility Matrix for the execution responsibilities for Equipment Supplier, Controls and
Electrical Subcontractor.

B.  The supplier is responsible for supplying and installing the BACnet Interface Device.
C. Electrical is responsible for power and any control wiring if the device does not have a single point of connection.

D. Division 25 is responsible for communicating with the BACnet Interface Device using BACnet objects and services
to access this data and for mapping the BACnet objects from the device(s) in this Specification Section to the
BACnet Object Integration Device to create graphics, reports, trends, alarms, schedules and other requirements
specifiedinDiVision25. 1IS1on 1-OH acnonsible—feo ommunieati 1th-thoe B A ne nte aee-Deviee
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E. This BACnet Interface Device is a BACnet MS/TP device. See Division 25 for networking responsibilities.

3.05 IDENTIFICATION

A. Identify VFCs, components, and control wiring according to Division 23 Section "Identification for HVAC Piping
and Equipment."

B. Operating Instructions: Frame printed operating instructions for VFCs, including control sequences and emergency
procedures. Fabricate frame of finished metal, and cover instructions with clear acrylic plastic. Mount on front of
VFC units.

3.06 CONTROL WIRING INSTALLATION

A. Install wiring between VFCs and remote devices according to Division 26 Section "Low-Voltage Electrical Power
Conductors and Cables."

B. Bundle, train, and support wiring in enclosures.

3.07 FIELD QUALITY CONTROL

A. Prepare for acceptance tests as follows:

1. Test insulation resistance for each enclosed controller element, bus, component, connecting supply, feeder, and
control circuit.
2. Test continuity of each circuit.

B. Manufacturer's Field Service: Engage a factory-authorized service representative to perform the following:

1. Inspect controllers, wiring, components, connections, and equipment installation. Test and adjust controllers,
components, and equipment.

2. Assist in field testing of equipment including pretesting and adjusting of solid-state controllers.

3. Report results in writing.

C. Testing Agency: Engage a qualified testing and inspecting agency to perform the following field tests and inspections
and prepare test reports:

D. Perform the following field tests and inspections and prepare test reports:

1. Perform each electrical test and visual and mechanical inspection. Certify compliance with test parameters.

2. Perform shaft arc testing.

3. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace
with new units and retest.

E. Engage a factory authorized service representative to perform and/or assist with integration of equipment with the
Building Automation System as part of the commissioning process. This shall be a separate, second visit at a different
date than startup.

3.08 ADJUSTING

A. Set field-adjustable switches and circuit-breaker trip ranges.
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3.09 DEMONSTRATION

A. Train Owner’s maintenance personnel to adjust, operate and maintain VFDs. Refer to Division 01 Section “Demon-
stration and Training.”

1.  Required Time: 1 hour.

B. Referto 2508 00,2508 01 and 25 20 23.09.50 for start-up, commissioning and training requirements for the BACnet
Interface Devices provided in this Specification Section.
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END OF SECTION 23 09 50
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SECTION 23 21 23

HYDRONIC PUMPS

PART 1: GENERAL
1.01 SUMMARY
A. This Section includes the following:

1. Separately coupled, horizontal, in-line centrifugal pumps.
2. Separately coupled, base-mounted, end-suction centrifugal pumps.

1.02 DEFINITIONS

A. Buna-N: Nitrile rubber.

B. EPT: Ethylene propylene terpolymer.

1.03 SUBMITTALS

A. Product Data: Include certified performance curves and rated capacities, operating characteristics, furnished
specialties, final impeller dimensions, and accessories for each type of product indicated. Indicate pump's operating

point on curves.

B. Shop Drawings: Show pump layout and connections. Include setting drawings with templates for installing
foundation and anchor bolts and other anchorages.

1. Wiring Diagrams: Power, signal, and control wiring.
C. Operation and Maintenance Data: For pumps to include in emergency, operation, and maintenance manuals.

D. Include the BACnet Interface Device with Submittal showing proprietary points listed in 25 20 23.21.23 are
mapped to BACnet Object Types. Failure to do so will result in automatic rejection of the Submittal.

1.04 QUALITY ASSURANCE
A. Source Limitations: Obtain hydronic pumps through one source from a single manufacturer.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by a
testing agency acceptable to authorities having jurisdiction, and marked for intended use.

C. UL Compliance: Comply with UL 778 for motor-operated water pumps.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Manufacturer's Preparation for Shipping: Clean flanges and exposed machined metal surfaces and treat with
anticorrosion compound after assembly and testing. Protect flanges, pipe openings, and nozzles with wooden flange
covers or with screwed-in plugs.

B. Store pumps in dry location.

C. Retain protective covers for flanges and protective coatings during storage

D. Protect bearings and couplings against damage from sand, grit, and other foreign matter.
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E. Comply with pump manufacturer's written rigging instructions.
1.06 COORDINATION

A. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete, reinforcement, and
formwork requirements are specified in Division 03.

1.07 EXTRA MATERIALS

A. Furnish extra materials described below that match products installed and that are packaged with protective covering
for storage and identified with labels describing contents.

1.  Mechanical Seals: One mechanical seal for each pump.
1.08 RELATED SECTIONS

A. Section 25 20 23.21.23 Integrated Automation — BACnet Interface Device (Gateway/Native BACnet Devices)
Hydronic Pumps with Variable Frequency Drives (All Types).

B. Section 25 00 13 Integrated Automation — General Requirements — All Trades Work Responsibilities.
C. Division 25 Schedule 3 — BACnet Single Line Diagram and Responsibility Matrix (Applies to all Trades).

D. 2509 23.21.23 Integrated Automation — Stick Built Device Controls — Hydronic Pumps — Constant Speed (All
Types).

1. Stick Built Device Controls” means that Division 25 shall supply and/or install controls for this device. See
the above referenced Division 25 section and Responsibility Matrix for Work responsibilities.
PART 2: PRODUCTS
2.01 MANUFACTURERS
A. Manufacturers: Subject to compliance with requirements, provide products by one of the manufacturers specified.
1. Inline Pumps

a. Bell & Gossett; Div. of ITT Industries.
b. Taco, Inc.

2. Base Mounted Pumps

a. Bell & Gossett; Div. of ITT Industries.
b. Taco, Inc.

2.02 SEPARATELY COUPLED, HORIZONTAL, IN-LINE CENTRIFUGAL PUMPS

A. Description: Factory-assembled and -tested, centrifugal, overhung-impeller, separately coupled, in-line pump as
defined in HI 1.1-1.2 and HI 1.3; designed for installation with pump and motor shafts mounted horizontally. Rate
pump for 175-psig minimum working pressure and a continuous water temperature of 225 deg F.

B.  Pump Construction:

1. Casing: Radially split, cast iron, with threaded gage tappings at inlet and outlet, and threaded companion-flange
connections.

No. 213106 23 21 23-2 Hydronic Pumps
Reissued Addendum No. 2



2.03

2. Impeller: Stainless steel or bronze as may be necessary to Department of Energy Index (PEI) energy efficiency
requirements; The impeller shall be statically and dynamically balanced, and keyed to shaft. Trim impeller to
match specified performance.

3. Pump Shaft: Stainless steel.

4.  Mechanical Seal: Carbon rotating ring against a ceramic seat held by a stainless-steel spring, and Buna-N
bellows and gasket. Include water slinger on shaft between motor and seal.

5. Pump Bearings: Permanently lubricated ball bearings.
Shaft Coupling: Molded rubber insert with interlocking spider capable of absorbing vibration.

Pump Efficiency: Shall comply with the Department of Energy Pump Energy Index (PEI). Each pump shall be
provided with a permanent name plate stating PEI compliance.

Motor: Single speed, with permanently lubricated ball bearings, unless otherwise indicated; and resiliently mounted
to pump casing. Comply with requirements in Division 23 Section "Common Motor Requirements for HVAC
Equipment”, including, but not limited to, efficiency ad power factor correction requirements.

SEPARATELY COUPLED, BASE-MOUNTED, END-SUCTION CENTRIFUGAL PUMPS

Description: Factory-assembled and -tested, centrifugal, overhung-impeller, separately coupled, end-suction pump
as defined in HI 1.1-1.2 and HI 1.3; designed for base mounting, with pump and motor shafts horizontal. Rate pump
for 175-psig minimum working pressure and a continuous water temperature of 225 deg F.

Pump Construction:

1. Casing: Radially split, cast iron, with replaceable bronze wear rings, threaded gage tappings at inlet and outlet,
drain plug at bottom and air vent at top of volute, and flanged connections.

2. Impeller: Stainless steel or bronze as may be necessary to Department of Energy Index (PEI) energy efficiency
requirements; The impeller shall be statically and dynamically balanced, keyed to shaft, and secured with a
locking cap screw. Trim impeller to match specified performance.

3. Pump Shaft: Stainless steel.

4. Mechanical Seal: Carbon rotating ring against a ceramic seat held by a stainless-steel spring, and Buna-N
bellows and gasket.

5. Packing Seal: Stuffing box, with a minimum of four rings of graphite-impregnated braided yarn with bronze
lantern ring between center two graphite rings, and bronze packing gland.

6. Pump Bearings: Grease-lubricated ball bearings contained in cast-iron housing with grease fittings.

Shaft Coupling: Molded rubber insert and interlocking spider capable of absorbing vibration. Provide EPDM
coupling sleeve for variable-speed applications.

Coupling Guard: Dual rated; ANSI B15.1, Section 8; OSHA 1910.219 approved; steel; removable; attached to
mounting frame.

Mounting Frame: Welded-steel frame and cross members, factory fabricated from ASTM A 36/A 36M channels and
angles. Fabricate to mount pump casing, coupling guard, and motor.

Pump Efficiency: Shall comply with the Department of Energy Pump Energy Index (PEI). Each pump shall be
provided with a permanent name plate stating PEI compliance.
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2.04

2.05

Motor: Single speed, with grease-lubricated ball bearings, unless otherwise indicated; secured to mounting frame,
with adjustable alignment. Comply with requirements in Division 23 Section "Common Motor Requirements for
HVAC Equipment”, including, but not limited to, efficiency and power factor correction requirements, and 25 20
23.09.50 (VFDs).

PUMP SPECIALTY FITTINGS

Suction Diffuser: Angle pattern, 175-psig pressure rating, cast-iron body and end cap, pump-inlet fitting; with bronze
startup and bronze or stainless-steel permanent strainers; bronze or stainless-steel straightening vanes; drain plug;
and factory-fabricated support.

Triple-Duty Valve: Angle or straight pattern, 175-psig pressure rating, cast-iron body, pump-discharge fitting; with
drain plug and bronze-fitted shutoff, balancing, and check valve features. Brass gage ports with integral check valve,
and orifice for flow measurement.

BACnet INTERFACE DEVICES”

There is no BACnet Interface Device for the equipment specified in this Specification Section if the pump motor
is not controlled by a Variable Frequency Motor Controller.

The controls for the devices specified in this section are “Stick Built Device Controls” that are supplied installed
by Division 25 if the pump motor is not controlled by a Variable Frequency Motor Controller.

If the pump is controlled by a Variable Frequency Motor Controller, provide BACnet Interface Devices for each
Variable Frequency Motor Controller so that the units are presented as a series of AV, BV and MSV BACnet
objects. See 25 20 23.09.50 for the list of objects that must be supported. This list is the minimum acceptable.

PART 3: EXECUTION

3.01 EXAMINATION

A. Examine equipment foundations and anchor-bolt locations for compliance with requirements for installation
tolerances and other conditions affecting performance of work.

B. Examine roughing-in for piping systems to verify actual locations of piping connections before pump installation.

C. Examine foundations and inertia bases for suitable conditions where pumps are to be installed.

D. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 CONCRETE BASES

A. Cast-in-place concrete materials and placement requirements are specified in Division 03.

3.03 PUMP INSTALLATION

A. Comply with manufacturer’s written instructions and guidelines.

B. Install pumps with access for periodic maintenance including removal of motors, impellers, couplings, and
accessories.

C. Independently support pumps and piping so weight of piping is not supported by pumps and weight of pumps is not
supported by piping.
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D. Set base-mounted pumps on concrete foundation. Disconnect coupling before setting. Do not reconnect couplings
until alignment procedure is complete.

1. Support pump baseplate on rectangular metal blocks and shims, or on metal wedges with small taper, at points
near foundation bolts to provide a gap of 3/4 to 1-1/2 inches between pump base and foundation for grouting.

2. Adjust metal supports or wedges until pump and driver shafts are level. Check coupling faces and suction and
discharge flanges of pump to verify that they are level and plumb.

E. See Division 25 for installation, commissioning requirements.

3.04 ALIGNMENT

A. Align pump and motor shafts and piping connections after setting on foundation, grout has been set and foundation
bolts have been tightened, and piping connections have been made. Align pump and motor shafts with laser alignment
technique.

B. Comply with pump and coupling manufacturers' written instructions.

C. After alignment is correct, tighten foundation bolts evenly but not too firmly. Completely fill baseplate with
nonshrink, nonmetallic grout while metal blocks and shims or wedges are in place. After grout has cured, fully
tighten foundation bolts.

3.05 CONNECTIONS

A. Piping installation requirements are specified in other Division 23 Sections. Drawings indicate general arrangement
of piping, fittings, and specialties.

B. Install piping adjacent to machine to allow service and maintenance.

C. Connect piping to pumps. Install valves that are same size as piping connected to pumps.

D. Install suction and discharge pipe sizes equal to or greater than diameter of pump nozzles.

E. Install check valve and throttling valve on discharge side of pumps.

F. Install suction diffuser and shutoff valve on suction side of pumps.

G. Install flexible connectors on suction and discharge sides of base-mounted pumps between pump casing and valves.

H. Install pressure gages on pump suction and discharge, at integral pressure-gage tapping, or install single gage with
multiple input selector valve.

I.  Install check valve and gate or ball valve on each condensate pump unit discharge.

3.06 STARTUP SERVICE

A. Complete pump start-up procedures in accordance with the manufacturer’s instructions and guidelines. At a minimum
perform the following:

1.  Complete installation and startup checks according to manufacturer's written instructions.
2. Check piping connections for tightness.
3. Clean strainers on suction piping.
4.  Perform the following startup checks for each pump before starting:
a.  Verify bearing lubrication.
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b.  Verify that pump is free to rotate by hand and that pump for handling hot liquid is free to rotate with pump
hot and cold. If pump is bound or drags, do not operate until cause of trouble is determined and corrected.

c.  Verify that pump is rotating in the correct direction.
5. Prime pump by opening suction valves and closing drains, and prepare pump for operation.
6.  Start motor.
7. Open discharge valve slowly.

3.07 DEMONSTRATION

A. Train Owner’s maintenance personnel to adjust, operate and maintain pumps. Refer to Division 01 Section
“Demonstration and Training.”

1. Required Time: As required.

B. Referto 2508 00,2508 01 and 25 20 23.09.50 for start-up, commissioning and training requirements for the BACnet
Interface Devices provided by Division 25 for equipment specified in this Specification Section.

END OF SECTION 23 21 23
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SECTION 23 34 16

AIR HANDLING

PART 1: GENERAL

1.01 SUMMARY

A. This Section includes the following:
1. Centrifugal roof ventilators.

B. Related Sections:

1. Section 25 09 23. 34.16 Integrated Automation — Stick Built Device Controls — Constant Speed Exhaust Fans
(All Types). This section applies to Exhaust Fans in this Specification Section that are not controlled by VFDs.

a.  “Stick Built Device Controls” means that Division 25 shall supply and/or install controls for this device.
See the above referenced Division 25 section and Responsibility Matrix for Work responsibilities.

2. Section 25 20 23.09.50 Integrated Automation — BACnet Interface Device (Gateway/Native BACnet Devices)
Variable Frequency Motor Controller (All Types). This section applies to Exhaust Fans in this Specification
Section that are controlled by VFDs.

3. Section 25 00 13 Integrated Automation — General Requirements — All Trades Work Responsibilities.
4.  Division 25 Schedule 3 — BACnet Single Line Diagram and Responsibility Matrix (Applies to all Trades).

5. Section 25 20 23.34.16 Integrated Automation — BACnet Interface Device (Gateway/Native BACnet Devices)
HVAC Fans (Air Handling) with Variable Frequency Drives (All Types).

1.02 PERFORMANCE REQUIREMENTS

A. Project Altitude: Base fan-performance ratings on sea level.
B. Operating Limits: Classify according to AMCA 99.

1.03 SUBMITTALS

A. Product Data: Include rated capacities, furnished specialties, and accessories for each type of product indicated and
include the following:

Certified fan performance curves with system operating conditions indicated.
Certified fan sound-power ratings.

Motor ratings and electrical characteristics, plus motor and electrical accessories.
Material thickness and finishes, including color charts.

Dampers, including housings, linkages, and operators.

Roof curbs.

Fan speed controllers.

Nk v

B.  Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method
of field assembly, components, and location and size of each field connection.

1. Wiring Diagrams: Power, signal, and control wiring.
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2. Design Calculations: Calculate requirements for selecting vibration isolators and seismic restraints and for
designing vibration isolation bases.

3. Vibration Isolation Base Details: Detail fabrication, including anchorages and attachments to structure and to
supported equipment. Include auxiliary motor slides and rails, and base weights.

Coordination Drawings: Reflected ceiling plans and other details, drawn to scale, on which the following items are
shown and coordinated with each other, based on input from installers of the items involved:

1. Roof framing and support members relative to duct penetrations.

Include the BACnet Interface Device with Submittal for exhaust fans requiring variable speed motor controllers
showing proprietary points listed in 25 20 23.09.50 are mapped to BACnet Object Types. Failure to do so will result
in automatic rejection of the Submittal.

Field quality-control test reports.

Operation and Maintenance Data: For power ventilators to include in emergency, operation, and maintenance
manuals.

1.04 QUALITY ASSURANCE

A.

C.

D.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by a
testing agency acceptable to authorities having jurisdiction, and marked for intended use.

AMCA Compliance: Products shall comply with performance requirements and shall be licensed to use the AMCA-
Certified Ratings Seal.

NEMA Compliance: Motors and electrical accessories shall comply with NEMA standards.

UL Standard: Power ventilators shall comply with UL 705.

1.05 DELIVERY, STORAGE, AND HANDLING

A.

C.

Deliver fans as factory-assembled unit, to the extent allowable by shipping limitations, with protective crating and
covering.

Disassemble and reassemble units, as required for moving to final location, according to manufacturer's written
instructions.

Lift and support units with manufacturer's designated lifting or supporting points.

1.06 COORDINATION

A. Coordinate size and location of structural-steel support members.

B. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete, reinforcement, and
formwork requirements are specified in Division 03.

C. Coordinate installation of roof curbs, equipment supports, and roof penetrations. These items are specified in
Division 07 Section "Roof Accessories."
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PART 2: PRODUCTS
2.01 CENTRIFUGAL ROOF VENTILATORS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

Penn Ventilation.
0. Twin City Fan and Blower Co.

1. Acme Engineering & Mfg. Corp.

2. Aerovent; a Twin City Fan Company
3. Ammerman; General Resource Corp.
4. Captive Aire

5. Carnes Company HVAC.

6.  Delhi Industries Inc.

7. Greenheck.

8. Loren Cook Company.

9.

1

B. Description: Direct driven centrifugal fans consisting of housing, wheel, fan shaft, bearings, motor and disconnect
switch, drive assembly, curb base, and accessories.

C. Housing: Removable, spun-aluminum, dome top and outlet baffle; square, one-piece, aluminum base with venturi
inlet cone.

1. Upblast Units: Provide spun-aluminum discharge baffle to direct discharge air upward, with rain and snow
drains.

2. Hinged Subbase: Galvanized-steel hinged arrangement permitting service and maintenance.
D. Fan Wheels: Aluminum hub and wheel with backward-inclined blades.
E. Accessories:

1. Variable-Speed Controller: Solid-state control to reduce speed from 100 to less than 50 percent. Provide on all
direct drive fans and as noted on the drawings.

2. Disconnect Switch: For single phase motors, provide nonfusible type, with thermal-overload protection
mounted inside fan housing, factory wired through an internal aluminum conduit for three phase motors, a
combination starter/disconnect will be provided by Division 26.

3. Bird Screens: Removable, 1/2-inch mesh, aluminum or brass wire.

4. Dampers: Counterbalanced, parallel-blade, backdraft dampers mounted in curb base; factory set to close when
fan stops.

5. Motorized Dampers: Parallel-blade dampers mounted in curb base with electric actuator; wired to close when
fan stops.

F. Roof Curbs: Galvanized steel; mitered and welded corners; 1-1/2-inch- thick, rigid, fiberglass insulation adhered to
inside walls; and 1-1/2-inch wood nailer. Size as required to suit roof opening and fan base.

1.  Configuration: Self-flashing without a cant strip, with mounting flange or built-in raised cant and mounting
flange as required for roofing type.

2. Overall Height: 24 inches unless otherwise noted on plans.

3. Sound Curb: Curb with sound-absorbing insulation matrix.
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2.02

A.

2.03

A.

2.04

4.  Pitch Mounting: Manufacture curb for roof slope.

5. Metal Liner: Galvanized steel.

6. Mounting Pedestal: Galvanized steel with removable access panel.

7. Vented Curb: Unlined with louvered vents in vertical sides.

MOTORS

Comply with requirements in Division 23 Section "Common Motor Requirements for HVAC Equipment”, including,
but not limited to, efficiency ad power factor correction requirements, and 25 20 23.09.50 Variable Frequency Motor
Controllers.

Enclosure Type: Totally enclosed, fan cooled.

Direct-Driven Units: Encase motor in housing outside of airstream, factory wired to disconnect switch located on
outside of fan housing.

BACnet INTERFACE DEVICES

There is no BACnet Interface Device for the equipment specified in this Specification Section if the exhaust fan
motor is not controlled by a Variable Frequency Motor Controller.

The controls for the devices specified in this section are “Stick Built Device Controls” that are supplied installed by
Division 25 if the exhaust fan motor is not controlled by a Variable Frequency Motor Controller.

If the exhaust fan is controlled by a Variable Frequency Motor Controller, provide BACnet Interface Devices for
each Variable Frequency Motor Controller so that the units are presented as a series of AV, BV and MSV BACnet
objects. See 25 20 23.09.50 for the list of objects that must be supported. This list is the minimum acceptable.

SOURCE QUALITY CONTROL

Sound-Power Level Ratings: Comply with AMCA 301, "Methods for Calculating Fan Sound Ratings from
Laboratory Test Data." Factory test fans according to AMCA 300, "Reverberant Room Method for Sound Testing
of Fans." Label fans with the AMCA-Certified Ratings Seal.

Fan Performance Ratings: Establish flow rate, pressure, power, air density, speed of rotation, and efficiency by
factory tests and ratings according to AMCA 210, "Laboratory Methods of Testing Fans for Rating."

PART 3: EXECUTION

3.01 INSTALLATION

A. Install power ventilators level and plumb.

B.  Support units using elastomeric mounts, restrained elastomeric mounts, spring isolators or restrained spring isolators
having a static deflection of 1 inch.

C. Secure roof-mounting fans to roof curbs with cadmium-plated hardware. Refer to Division 07 and architectural
details of construction for installation of roof curbs.

D. Install units with clearances for service and maintenance.
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3.02

A.

3.03

3.04

Label units according to requirements specified in Division 23 Section "Identification for HVAC Piping and
Equipment."

There is no BACnet interface for this exhaust fan if it is a constant speed device. This is a component that is
instrumented by Division 25.

See 25 20 23.09.50 for BACnet requirements for an exhaust fan that is controlled by a Variable Frequency Motor
Controller.

CONNECTIONS

Duct installation and connection requirements are specified in other Division 23 Sections. Drawings indicate general
arrangement of ducts and duct accessories. Make final duct connections with flexible connectors. Flexible
connectors are specified in Division 23 Section "Air Duct Accessories."

Install ducts adjacent to power ventilators to allow service and maintenance.

Label fans according to requirements specified in Division 23 Section "Identification for HVAC Piping and
Equipment."

FIELD QUALITY CONTROL

Perform the following field tests and inspections and prepare test reports:

1. Verify that shipping, blocking, and bracing are removed.

2. Verify that unit is secure on mountings and supporting devices and that connections to ducts and electrical
components are complete. Verify that proper thermal-overload protection is installed in motors, starters, and
disconnect switches.

3. Verify that cleaning and adjusting are complete.

4. Disconnect fan drive from motor, verify proper motor rotation direction, and verify fan wheel free rotation and
smooth bearing operation. Reconnect fan drive system, align and adjust belts, and install belt guards.

5. Adjust damper linkages for proper damper operation.
6.  Verify lubrication for bearings and other moving parts.

7. Verify that manual and automatic volume control and fire and smoke dampers in connected ductwork systems
are in fully open position.

8.  Disable automatic temperature-control operators, energize motor and adjust fan to indicated rpm, and measure
and record motor voltage and amperage.

9.  Shut unit down and reconnect automatic temperature-control operators.

10. Remove and replace malfunctioning units and retest as specified above.

Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
ADJUSTING

Adjust damper linkages for proper damper operation.

Refer to Division 23 Section "Testing, Adjusting, and Balancing " for testing, adjusting, and balancing procedures.
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C. Replace fan and motor pulleys as required to achieve design airflow.

D. Lubricate bearings.

3.05 PROJECT CLOSEOUT

A. Replace fan drives and sheaves as directed by the Engineer as required for systems to perform to the intended design
conditions. The Contractor’s bid shall include labor and materials required to replace the quantity of drives and
sheaves specified in Part 1.0 “Extra Materials”.

B. Replace fan motors as directed by the Engineer as required for systems to perform to the intended design conditions.
The Contractor’s bid shall include all material and labor required to replace the quantity at motors, specified in Part
1.0 “Extra Materials”.

3.06 DEMONSTRATION

A. Train Owner’s maintenance personnel to adjust, operate and maintain fans. Refer to Division 01 Section “Demon-
stration and Training.”

1.  Required Time: 2 hours.

B. Referto 2508 00,2508 01 and 25 09 23.34.16 for the Stick Built controls commissioning, demonstration and training
requirements for the constant speed exhaust fan equipment provided in this Specification Section.

C. Referto250800,250801 and 25 20 23.34.16 for the networked controls commissioning, demonstration and training

requirements for the equipment controlled by a Variable Speed Motor Controller provided in this Specification
Section.

END OF SECTION 23 34 16
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SECTION 23 36 00

AIR TERMINAL UNITS

PART 1: GENERAL

1.01 SUMMARY

A. This Section includes the following:
1. Single-duct air terminal units.

B. Related Sections:

1. Section 25 20 23.36.00 Integrated Automation — BACnet Interface Device (Gateway/Native BACnet Devices)
Air Terminal Units (All Types).

2. Section 25 00 13 Integrated Automation — General Requirements — All Trades Work Responsibilities.

3. Division 25 Schedule 3 — BACnet Single Line Diagram and Responsibility Matrix (Applies to all Trades).

1.02 SUBMITTALS

A. Product Data: For each type of product indicated, include rated capacities, furnished specialties, sound-power ratings,
and accessories.

B. Shop Drawings: Detail equipment assemblies and indicate dimensions, required clearances, method of field
assembly, components, and location and size of each field connection.

1. Include a schedule showing unique model designation, room location, model number, size, and accessories
furnished.
2. Wiring Diagrams: Power, signal, and control wiring.

C. Coordination Drawings: Refer to requirements in Section 23 05 00.

D. Operation and Maintenance Data: For air terminal units to include in emergency, operation, and maintenance
manuals. In addition to items specified in Division 01 Section "Operation and Maintenance Data" include the
following:

1. Instructions for resetting minimum and maximum air volumes.
2. Instructions for adjusting software set points.

E. Include the BACnet Interface Device with Submittal showing proprietary points listed in 25 20 23.36.00 are mapped
to BACnet Object Types. Failure to do so will result in automatic rejection of the Submittal.

1.03 QUALITY ASSURANCE

A. Product Options: Drawings indicate size, profiles, and dimensional requirements of air terminal units and are based
on the specific system indicated. Refer to Division 01 Section "Substitutions and Product Options."

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by a
testing agency acceptable to authorities having jurisdiction, and marked for intended use.
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C. NFPA Compliance: Install air terminal units according to NFPA 90A, "Standard for the Installation of Air
Conditioning and Ventilating Systems."

1.04 COORDINATION

A. Coordinate layout and installation of air terminal units and suspension system with other construction that penetrates
ceilings or is supported by them, including light fixtures, HVAC equipment, fire-suppression system, and partition
assemblies.

PART 2: PRODUCTS

2.01 MANUFACTURERS

A. Subject to compliance with requirements, provide products by one of the manufacturers specified.
1. Manufacturers:

Anemostat; a Mestek Company.

Carnes.

Enviro-Tec

Krueger.

METALAIRE, Inc.; Metal Industries Inc.

Nailor Industries of Texas Inc.

Price Industries.

Titus.

Trane Co. (The); Worldwide Applied Systems Group.
Tuttle & Bailey.

DR Mo Ao o

2.02 SINGLE-DUCT AIR TERMINAL UNITS

A. Configuration: Volume-damper assembly inside unit casing with control components located inside a protective
metal shroud.

B. Casing: 0.034-inch steel.
1. Casing Lining: Adhesive attached, 3/8-inch thick, fiber free polyolefin insulation complying with UL 181
erosion requirements, and having a maximum flame-spread index of 25 and a maximum smoke-developed index
of 50, for both insulation and adhesive, when tested according to ASTM E 84.
2. Air Inlet: Round stub connection or S-slip and drive connections for duct attachment.

3. Air Outlet: S-slip and drive connections.

4.  Access: Removable panels for access to dampers, upstream of heating coils, and other parts requiring service,
adjustment, or maintenance; with airtight gasket and quarter-turn latches.

C. Regulator Assembly: Extruded-aluminum or galvanized-steel components; key damper blades onto shaft with nylon-
fitted pivot points located inside unit casing.

1.  Factory-calibrated and field-adjustable assembly with shaft extension for connection to externally mounted
control actuator.

D. Volume Damper: Galvanized steel with peripheral gasket and self-lubricating bearings.

1.  Maximum Damper Leakage: ARI 880 rated, 2 percent of nominal airflow at 3-inch wg inlet static pressure.
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2. Damper Position: Normally open.
E. Velocity Sensor: Provide multi-point, center averaging velocity sensor.

F. Hot-Water Heating Coil: Copper tube, mechanically expanded into aluminum-plate fins; leak tested underwater to
200 psig; and factory installed.

G. Electronic Controls: Factory install and wire the single-duct terminal unit controller and actuator assembly as
furnished by the Division 23 Building Automation System Contractor. Coordinate required devliery schedule of
materials to the factory.

H. Provide factory installed control box with removable cover for controller and actuator assembly.

2.03 BACnet INTERFACE DEVICES

A. Provide BACnet Interface Devices for each Fan Coil Unit so that the units are presented as a series of AV, BV and
MSYV BACnet objects. See 25 20 23.36.00 for the list of objects that must be supported. This list is the minimum
acceptable.

B. The controls for the devices in this Specification Section are BACnet MS/TP controllers that once approved via the
Submittal process, shall be sent to the Equipment Supplier’s factory for factory mounting. Failure to do so will
require Division 25 to field install all the controls.

C. Division 25 is responsible for the BACnet MS/TP network communications wiring to all equipment provided in this
Specification Section.

2.04 SOURCE QUALITY CONTROL

A. Identification: Label each air terminal unit with plan number, nominal airflow, maximum and minimum factory-set
airflows, coil type, and ARI certification seal.

B. Verification of Performance: Rate air terminal units according to ARI 880.

PART 3: EXECUTION

3.01 INSTALLATION

A. Install air terminal units level and plumb. Maintain sufficient clearance for normal service and maintenance.
3.02 CONNECTIONS

A. Piping installation requirements are specified in other Division 23 Sections. Drawings indicate general arrangement
of piping, fittings, and specialties.

B. Install piping adjacent to air terminal units to allow service and maintenance.

C. Hot-Water Piping: In addition to requirements in Division 23 Section "Hydronic Piping," connect heating coils to
supply with shutoff valve, strainer, control valve, and union or flange; and to return with balancing valve and union
or flange.

D. Connect ducts to air terminal units according to Division 23 Section "Ductwork."

E. Ground units with electric heating coils according to Division 26 Section "Grounding and Bonding for Electrical
Systems."

F.  Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."
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G. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values. If
manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.

3.03 INSTALLATION OF BACnet INTERFACE DEVICE

A. See the Division 25 Responsibility Matrix for the execution responsibilities for Equipment Supplier, Controls and
Electrical Subcontractor.

B.  The supplier is responsible for supplying and installing the BACnet Interface Device.

C. Electrical is responsible for power and any control wiring if the device does not have a single point of connection.

D. Division 25 is responsible for communicating with the BACnet Interface Device using BACnet objects and services
to access this data and for mapping the BACnet objects from the device(s) in this Specification Section to the
BACnet Object Integration Device to create graphics, reports, trends, alarms, schedules and other requirements
specified in Division 25. Division-25-is-enly responsible for-communieating-with-the BACnet-Interface Device

E. This BACnet Interface Device is a BACnet MS/TP device. See Division 25 for networking responsibilities.

3.04 FIELD QUALITY CONTROL

A. Perform the following field tests and inspections and prepare test reports:

1. After installing air terminal units and after electrical circuitry has been energized, test for compliance with

requirements.

2. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and

unit operation.

3.  Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

B. Remove and replace malfunctioning units and retest as specified above.

3.05 STARTUP SERVICE

A. Engage a factory-authorized service representative to perform startup service.

1.  Complete installation and startup checks according to manufacturer's written instructions and do the following:
Verify that inlet duct connections are as recommended by air terminal unit manufacturer to achieve proper
performance.

b.  Verify that controls and control enclosure are accessible.
c.  Verify that control connections are complete.

d.  Verify that nameplate and identification tag are visible.
e.  Verify that controls respond to inputs as specified.

B. Engage a factory authorized service representative to perform and/or assist with integration of equipment with the
Building Automation System as part of the commissioning process. This shall be a separate, second visit at a different
date than startup.

3.06 DEMONSTRATION

A. Train Owner’s maintenance personnel to adjust, operate and maintain air terminal units. Refer to Division 01 Section

“Demonstration and Training.”

1.  Required Time: 1 hour.
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B. Referto 2508 01, 25 08 02 and 25 20 23.36.00 for start-up, commissioning and training requirement for the BACnet
Interface Devices provided in this Specification Section.
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END OF SECTION 23 36 00
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SECTION 23 52 21

ELECTRIC BOILERS

PART 1 : GENERAL

1.01 SUMMARY
A. This Section includes packaged, factory-fabricated and -assembled electric boilers, trim, and accessories for
generating hot water.
B. Related Sections:
1. Section 25 20 23.52.21 Integrated Automation — BACnet Interface Device (Gateway/Native BACnet
Devices) Electric Boilers (All Types).
2. Section 25 00 13 Integrated Automation — General Requirements — All Trades Work Responsibilities.
3. Division 25 Schedule 3 — BACnet Single Line Diagram and Responsibility Matrix (Applies to all
Trades).
1.02 SUBMITTALS
A. Product Data: Include performance data, operating characteristics, furnished specialties, and accessories.
B. Shop Drawings: For boilers, boiler trim, and accessories. Include plans, elevations, sections, details, and
attachments to other work.
1.  Design calculations and vibration isolation base details, signed and sealed by a qualified professional
engineer.
a.  Design Calculations: Calculate requirements for selecting vibration isolators and seismic restraints
and for designing vibration isolation bases.
2. Wiring Diagrams: Power, signal, and control wiring to be included with each boiler.
C. Source quality-control test reports.
D. Field quality-control test reports.
E. Operation and Maintenance Data: For boilers, components, and accessories to include in emergency,
operation, and maintenance manuals.
F.  Warranty: Special warranty specified in this Section.
G. Include the BACnet Interface Device with Submittal showing proprietary points listed in 25 20 23.52.21 are
mapped to BACnet Object Types. Failure to do so will result in automatic rejection of the Submittal.
H. Other Informational Submittals:
1. ASME Stamp Certification and Report: Submit "A," "S," or "PP" stamp certificate of authorization, as
required by authorities having jurisdiction, and document hydrostatic testing of piping external to boiler.
2. Startup service reports.
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1.03 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by a
testing agency acceptable to authorities having jurisdiction, and marked for intended use.

B. ASME Compliance: Fabricate and label boilers to comply with ASME Boiler and Pressure Vessel Code.

C. NFPA Compliance: Design and fabricate boilers to comply with NFPA 70, "National Electrical Code,"
Article 424, Paragraphs G and H.

D. UL Compliance: Test boilers for compliance with UL 834, "Heating, Water Supply, and Power Boilers--
Electric." Boilers shall be listed and labeled by a testing agency acceptable to authorities having jurisdiction.

1.04 COORDINATION

A. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete, reinforcement,
and formwork requirements are specified in Division 03.

1.05 WARRANTY

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace pressure
vessels of boilers that fail in materials or workmanship within specified warranty period.

1. Parts: One years from date of Substantial Completion for any part the equipment found to be defective in
workmanship or material.

2. Boiler: Five years from date of Substantial Completion for any part the pressure vessel found to be
defective in workmanship or material.

PART 2 : PRODUCTS

2.01 MANUFACTURERS

A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may
be incorporated into the Work include, but are not limited to, the following:

B. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1. Fulton
2. Bryan Steam, LLC.
3. Precision Boilers.

2.02 BOILER CONSTRUCTION

A. The boiler shall be completely factory assembled as a self-contained unit. Each boiler shall be neatly finished,
thoroughly tested, and properly packaged for shipping.

B. The pressure vessel design and construction shall be in accordance with Section IV of the ASME Code for
heating boilers (Section I optional for high temperature boilers). The boiler shall comply with CSD-1 code
requirements and carry a UL listing (CAS/CUL approval for Canada - CAN/CSA-C22.2 No. 165-92).

C. The pressure vessel shell and heads shall be SA-53B ERW pipe or SA-516 Grade 70 plate and have the
following minimum thickness (160 psig design):

1. Shell: 0.313-inches.
2. Head: 0.625-inches.
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D. Boiler shall be covered with a blanket type, high temperature insulation.

E.

The metal jacket shall have a primer and finish coats of paint.

2.03 BOILER DESIGN

A. The boiler shall be a vertical design with adequate openings for access to the water side of the boiler.

B. Boiler shall be supplied with resistance type heating elements with 321 stainless steel sheathing to ensure
longer life.

C. The heating elements shall have a watt density not to exceed 75 Watts per square inch.

D. The water volume of the boiler shall not be less than 68 gallons.

2.04 CONTROLS

A. Boiler safety controls shall include:

1. Operating Temperature Controller for automatic start and stop of boiler operation.

2. High Limit Temperature Controller with manual reset.

3. PID type operating temperature controller with digital display (units with step sequencer only only).

4. A probe type low water cut-off to cause a shut-down of unit should the water level drop to an unsafe
level.

5.  Element Step Sequencer Controller for boilers 105KW (10.5HP) and above: Modulation of boiler
capacity shall be by a solid state step controller capable of either fully automatic or manual operation.
Step controller shall be the first on/first off type to equally exercise all heating elements. Step controller
will incorporate a field adjustable timed intermittent (X seconds on, Y seconds off) cycle to minimize
fluctuations in temperature.

B. Building Automation System Interface: Factory install hardware and software to enable building management
system to monitor, control, and display boiler status and alarms.

1.  Hardwired Points:

a.  Monitoring: On/off status, common trouble alarm, low water level alarm.
b.  Control: On/off operation, hot water supply temperature set-point adjustment.

2. Provide with a BACnet IP gateway for communication interface with building automation system shall
enable building automation system operator to remotely control and monitor the boiler from an operator
workstation. Control features available, and monitoring points displayed, locally at boiler control panel
shall be available through building management system.

C. BACnet interface devices:

1.  Provide BACnet Interface Devices for each Electric Boiler so that the units are presented as a series of
AV, BV and MSV BAChnet objects. See 25 20 23.52.21 for the list of objects that must be supported.
This list is the minimum acceptable.

D. All controls to be panel mounted in a NEMA Type 1 enclosure and so located on the boiler as to provide ease
of servicing the boiler without disturbing the controls. Panel shall be located to prevent possible damage by
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water or heat. Controls connected to water or steam shall be installed outside the main boiler control panel. All
controls shall be mounted and wired according to Underwriters’ Laboratories requirements.

2.05 BOILER FITTINGS AND TRIM

A. The boiler shall be supplied with an ASME Section IV safety relief valve (Section I valve for Section I
vessels). The safety relief valve size shall be in accordance with ASME code requirements and set at 160 psig
for Section IV Pressure Vessels.

B. A combination temperature/pressure gauge shall be included with the boiler.

C.  The boiler shall come set up for transporting by fork lift.

D. Instructions for installation, operation and maintenance of the boiler shall be contained in a manual provided
with each boiler.

2.06 ELECTRICAL POWER

A. Single-Point Field Power Connection: Factory-installed and -wired switches, transformers, and electrical
devices necessary shall provide a single-point field power connection to boiler.
1. Field power interface shall be to fused disconnect switch.
2. Interlock with door to de-energize power with door open.

B.  Supplemental internal branch circuit fuses, current limiting, rated at 200,000 amps interrupting capacity.

C. Electrical Enclosures: NEMA 250, Type 1 enclosure with hinged door and key-locking handle.

D. Install factory wiring outside of an enclosure in a metal raceway.

E. Comply with NFPA 70.
1. Electrical Circuits: 48 A, maximum.

F. Connectors: Mechanical lugs bolted to copper bus bars or distribution blocks with pressure connectors.

G. Fuses: NEMA FU 1, Class J or K5; 60 A, maximum.

H. Contactors: 3-pole magnetic contactors, listed for 500,000 cycles at full load.

I.  Factory-wired internal control devices and heating elements.
1.  Wiring shall be numbered and color coded to match the wiring diagram.

2.07 SOURCE QUALITY CONTROL

A. Test and inspect factory-assembled boilers, before shipping, according to ASME Boiler and Pressure Vessel
Code.

B. Hydrostatic Test: Factory test assembled boiler including hydrostatic test.
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PART 3 : EXECUTION

3.01 EXAMINATION

A. Before boiler installation, examine roughing-in for concrete equipment bases, anchor-bolt sizes and locations,
and piping and electrical connections to verify actual locations, sizes, and other conditions affecting boiler
performance, maintenance, and operations.

1. Final boiler locations indicated on Drawings are approximate. Determine exact locations before
roughing-in for piping and electrical connections.

B. Examine mechanical spaces, including required space for element removal, for suitable conditions where
boilers will be installed.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 BOILER INSTALLATION

A. Install boilers level on concrete base. Concrete base is specified in Division 23 Section "Common Work
Results for HVAC," and concrete materials and installation requirements are specified in Division 03.

B. Assemble unit sections and parts shipped loose or unassembled for shipment purposes. Follow manufacturer's
installation recommendations and instructions.

C. Vibration Isolation: Elastomeric isolator pads with a minimum static deflection of 0.25 inch. Vibration
isolation devices and installation requirements are specified in Division 23 Section "Vibration and Seismic
Controls for HVAC Piping and Equipment."

D. Install electrical devices furnished with boiler but not specified to be factory mounted.

3.03 INSTALLATION OF BACnet INTERAFCE DEVICE

A. See the Division 25 Responsibility Matrix for the execution responsibilities for Equipment Supplier, Controls
and Electrical Subcontractor.

B.  The supplier is responsible for supplying and installing the BACnet Interface Device.

C. Electrical is responsible for power and any control wiring if the device does not have a single point of
connection.

D. Division 25 is responsible for communicating with the BACnet Interface Device using BACnet objects and
services to access this data and for mapping the BACnet objects from the device(s) in this Specification
Section to the BACnet Object Integration Device to create graphics, reports, trends, alarms, schedules and

other requirements specified in Division 25. Division25-is-enlyresponsible for-communicating-with-the
BACnetInterface Devieeusing BACnet-objects-and-serviees-to-aceess-this-data:

E. This BACnet Interface Device is a BACnet/IP device. See Division 27 for networking responsibilities.

3.04 CONNECTIONS

A. Piping installation requirements are specified in other Division 23 Sections. Drawings indicate general
arrangement of piping, fittings, and specialties.

B. Install piping adjacent to boiler to allow service and maintenance.

C. Connect hot-water piping to supply- and return-boiler tappings with shutoff valve and union or flange at each
connection.
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3.05

3.06

Install piping from safety relief valves to nearest floor drain.

Install piping from equipment drain connection to nearest floor drain. Piping shall be at least full size of
connection. Provide an isolation valve if required.

Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems." And
connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

FIELD QUALITY CONTROL
Perform tests and inspections and prepare test reports.

1. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect components,
assemblies, and equipment installations, including connections, and to assist in testing.

Tests and Inspections:

1. Perform installation and startup checks according to manufacturer's written instructions.
. Leak Test: Hydrostatic test. Repair leaks and retest until no leaks exist.
3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

a.  Check and adjust initial operating set points and high- and low-limit safety set points of water level
and water temperature.
b.  Set field-adjustable switches and circuit-breaker trip ranges as indicated.

Remove and replace malfunctioning units and retest as specified above.

Occupancy Adjustments: When requested within 12 months of date of Substantial Completion provide on-site
assistance in adjusting system to suit actual occupied conditions. Provide up to one visits to Project during
other than normal occupancy hours for this purpose.

Performance Tests:

1. Engage a factory-authorized service representative to inspect component assemblies and equipment
installations, including connections, and to conduct performance testing.

2. Boilers shall comply with performance requirements indicated, as determined by field performance tests.
Adjust, modify, or replace equipment in order to comply.

3. Perform field performance tests to determine the capacity of boilers.

4.  Repeat tests until results comply with requirements indicated.

5. Provide analysis equipment required to determine performance.

6. Provide temporary equipment and system modifications necessary to dissipate the heat produced during
tests if building systems are not adequate.

7. Notify Architect in advance of test dates.

8.  Document test results in a report and submit to Architect.

Engage a factory authorized service representative to perform and/or assist with integration of equipment with
the Building Automation System as part of the commissioning process. This shall be a separate, second visit at
a different date than startup.

DEMONSTRATION

A. Train Owner’s maintenance personnel to adjust, operate and maintain electric boilers. Refer to Division 01

Section “Demonstration and Training.”

1.  Required Time: 4 hours
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B. Refer to 25 08 00, 25 08 01 and 25 20 23.52.21 for start-up, commissioning and training requirements for the
BACnet Interface Devices provided in this Specification Section.
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END OF SECTION 23 52 21

No. 213106 2352 21-8 Electric Boilers
Reissued Addendum No. 2



SECTION 23 64 30

GEOTHERMAL WATER-TO-WATER HEAT PUMPS

PART 1: GENERAL

1.01 SUMMARY

A.

B.

Section Includes:
1.  Packaged, water-to-water scroll compressor heat pump.
Related Sections:

1. Section 25 20 23.64.30 Integrated Automation — BACnet Interface Device (Gateway/Native BACnet
Devices) Geothermal Water-to-Water Heat Pumps (All Types).

2. Section 25 00 13 Integrated Automation — General Requirements — All Trades Work Responsibilities.

3. Division 25 Schedule 3 — BACnet Single Line Diagram and Responsibility Matrix (Applies to all
Trades).

1.02 DEFINITIONS

A.

B.

BAS: Building automation system.

COP: Coefficient of performance. The ratio of the rate of heat removal to the rate of energy input using consistent
units for any given set of rating conditions.

EER: Energy-efficiency ratio. The ratio of the cooling capacity given in terms of Btu/h to the total power input
given in terms of watts at any given set of rating conditions.

IPLV: Integrated part-load value. A single-number part-load efficiency figure of merit calculated per the method
defined by ARI 550/590 and referenced to ARI standard rating conditions.

kW/Ton (kW/kW): The ratio of total power input of the chiller in kilowatts to the net refrigerating capacity in tons
(kW) at any given set of rating conditions.

NPLV: Nonstandard part-load value. A single-number part-load efficiency figure of merit calculated per the
method defined by ARI 550/590 and intended for operating conditions other than ARI standard rating conditions.

1.03 PERFORMANCE REQUIREMENTS

A. Fluid Temperature Performance:

1.  Minimum Operating Source-Fluid Temperature in Summer Operation: Heat Pump shall be capable of
continuous operation over the entire capacity range indicated with an entering/leaving source-fluid
temperature per schedule. Step capacity control is not acceptable.

2. Maximum Operating Load Side Fluid Temperature in Winter Operation: Heat Pump shall be cabable of
continuous operation over the entire capacity range indicated with an enterin/leaving load side fluid
temperature per schedule. Step capacity control is not acceptable.

3. Make factory modifications to standard heat pump design if necessary to comply with performance
indicated.
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1.04 SUBMITTALS

A. Product Data: For each type of product indicated. Include refrigerant, rated capacities, operating characteristics,
furnished specialties, and accessories.

Performance at ARI standard conditions and at conditions indicated.

Performance at ARI standard unloading conditions.

Minimum evaporator flow rate.

Minimum source flow rate.

Refrigerant capacity of chiller.

Oil capacity of chiller.

Fluid capacity of evaporator.

Characteristics of safety relief valves.

Fluid capacity of condenser.

Minimum entering source-fluid temperature.

Performance at varying capacities with constant-design entering condenser-fluid temperature. Repeat
performance at varying capacities for different condenser-fluid temperatures from design to minimum in
5 deg F increments.

el B e
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B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.

1. Detail equipment assemblies and indicate dimensions, weights, load distribution, required clearances,
method of field assembly, components, and location and size of each field connection.
2. Wiring Diagrams: For power, signal, and control wiring.

C. Coordination Drawings: Floor plans, drawn to scale, on which the following items are shown and coordinated with
each other, using input from Installers of the items involved:

Structural supports.

Piping roughing-in requirements.

Wiring roughing-in requirements, including spaces reserved for electrical equipment.

Access requirements, including working clearances for mechanical controls and electrical equipment, and
tube pull and service clearances.

B =

D. Certificates: For certification required in "Quality Assurance" Article.

E. Source quality-control reports.

F.  Startup service reports.

G. Operation and Maintenance Data: For each chiller to include in emergency, operation, and maintenance manuals.
H. Warranty: Sample of special warranty.

. Include the BACnet Interface Device with Submittal showing proprietary points listed in 25 20 23.64.30 are

mapped to BACnet Object Types. Failure to do so will result in automatic rejection of the Submittal.
1.05 QUALITY ASSURANCE
A. ARI Rating: Rate heat pump performance according to requirements in ARI 550/590.
B. ASHRAE Compliance:
1.  ASHRAE 15 for safety code for mechanical refrigeration.

2. ASHRAE 147 for refrigerant leaks, recovery, and handling and storage requirements.
3. ASHRAE 135-2004 BACnet protocol for heat pump controller.
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ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1

ASME Compliance: Fabricate and label chiller to comply with ASME Boiler and Pressure Vessel Code:
Section VIII, Division 1, and include an ASME U-stamp and nameplate certifying compliance.

Comply with NFPA 70.

Comply with requirements of UL and UL Canada and include label by a qualified testing agency showing
compliance.

1.06 DELIVERY, STORAGE, AND HANDLING

A.

B.

C.

Ship heat pumps from the factory fully charged with refrigerant.

Ship each heat pump with a full charge of refrigerant. Charge each chiller with nitrogen if refrigerant is shipped in
containers separate from chiller.

Package heat pump for export shipping in totally enclosed bagging.

1.07 COORDINATION

A.

Coordinate sizes and locations of concrete bases with actual equipment provided. Cast anchor-bolt inserts into
bases.

Coordinate sizes, locations, and anchoring attachments of structural-steel support structures.

Coordinate with the BAS contractor to provide control interface specified in Sections 23 09 00, 23 09 05 and 23 09
93.

Coordinate with the BAS contractor, test and balance contractor, and commissioning agent for start-up, balancing
and functional testing.

1.08 WARRANTY

A.

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace components of
chillers that fail in materials or workmanship within specified warranty period.

1.  Extended warranties include, but are not limited to, the following:
a.  Complete heat pump, including refrigerant and oil change.

2. Warranty Period: Five years from date of Substantial Completion.

PART 2: PRODUCTS

2.01 GENERAL

A.

No.

Manufacturer: Subject to compliance with requirements, manufacturers offering products that may be incorporated
into the Work include the following:

1.  Multistack VMEII
2. ClimaCool
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B. Description: Chiller/Heater shall incorporate Scroll-type compressors and consist of multiple refrigerant circuits.
Each refrigerant circuit shall consist of an individual compressor, condenser, evaporator circuit, thermal expansion
valve, and control system. Each circuit shall be constructed to be independent of other circuits from a refrigeration
and electrical stand-point. The multi-circuit Chiller/Heater must be able to produce chilled or heated water even in
the event of a failure of one or more refrigerant circuits. Circuits shall not contain more than 24(MS70X) / 12 Ib. of
R-410a refrigerant.

C. System shall be configured to allow modules to run in simultaneous Dedicated Heat Recovery Chiller (DHRC)™
mode, dominant cooling mode, and dominant heating mode. The Chiller/Heater must be capable of allowing
modules to run in multiple modes at the same time to optimize efficiency.

1. Simultaneous Heating and Cooling Mode — Chiller/Heater assembly must be capable of varying the flow rate
on the evaporator and condenser sides of the modules to maintain heating and cooling water set points simulta-
neously. Simultaneous loads must be satisfied with a single compression cycle and cannot use the source/sink
solution as the means of energy transfer. Systems that require double compression to satisfy simultaneous
loads are not acceptable.

2. Cooling Dominant Mode — Chiller/Heater must be able to reject cooling dominant load to the source/sink.
Cooling dominant modules must be capable of running at a lower head pressure than simultaneous modules to
minimize power consumption.

3. Heating Dominant Mode — Chiller/Heater must be able to satisfy heating dominant load by extracting heat
from the source/sink. Heating dominant modules must be capable of running at optimal suction pressure to
minimize power consumption.

4. Packaged System Shall Be Reversing Valve Free Design — Chiller/Heater must be reversing valve free and op-
timize heat transfer in all control modes.

5. Source/Sink Water Connections — Chiller/Heater must allow geothermal loop water to enter both the evapora-
tor and condenser side of the machine.

D. Chiller/Heater shall be designed to operate using R-410a Refrigerant.

E. Virtual Moveable Endcap II™ (patent pending): The Chiller/Heater shall be designed for simultaneous variable
heating and cooling capacity. VME II valve module shall contain fast-acting motorized butterfly valves that
open/close on a command from the central control system. The motorized actuators shall be NEMA 4X rated with
easily visible position indicators and internal thermal motor overload protection. Valves shall be fast acting type
with a maximum stroke time (full closed to full open) of 30 seconds. Valve modules shall be built into pre-
engineered headers and powered by the Chiller/Heaters bussbar. VME II valves shall be Victaulic grooved
connections.

F. Heat Exchanger Variable Flow Valves: Condenser and Evaporator heat exchangers shall be equipped with
motorized modulating butterfly type valves driven independently by signals from the module controller and
powered from the main power feed. The motorized actuators shall be NEMA 4X rated with easily visible position
indicators and internal thermal motor overload protection. Valves shall be fast acting type with a maximum stroke
time (full closed to full open) of 15 seconds. Load side valves shall modulate to maintain modular leaving load
temperatures. When heat exchangers are using sink/source due to unequal heating/cooling duty, master controller
shall modulate valve to provide minimum required head pressure control in order to maximize efficiency of those
Chiller/Heater modules and to provide equipment protection. All valves must be installed such that proper piping
practices are observed, including proper distances before and after elbows.

G. General
1. All Modules shall be ETL listed in accordance with UL Standard 1995, CSA certified per Standard C22.2#236.

2. All modules shall be AHRI certified according to the AHRI 550 certification program.
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3. Modules shall ship wired and charged with refrigerant. All modules shall be factory run tested prior to ship-
ment on an AHRI certified test stand.

4. Compressors, heat exchangers, piping and controls shall be mounted on a heavy gauge steel frame. Electrical
controls, contactors, and relays for each module shall be mounted within that module.

H. Water Mains: Each module shall include supply and return mains for both load and source-sink water. Grooved
end connections are provided for interconnection with Victaulic type couplings. Water Mains shall be installed
such that they are beneath any power or control wiring so as to insure for safe operation in the event of
condensation or minor piping leaks.

I.  Heat Exchangers: Each load and source-sink heat exchanger shall be brazed plate heat exchangers constructed of
316 stainless steel; designed, tested, and stamped in accordance with UL 1995 code for 650 psig working pressure
on the load side and 650 psig working pressure on the source-sink. Both the load side and source-sink side heat
exchangers shall be mounted below the compressor, to eliminate the effect of migration of refrigerant to the cold
heat exchanger with consequent liquid slugging on start-up.

J. Al chiller/heater components including heat exchangers, compressors, expansion valve, and actuators shall be
configured such that removal of these components can be accomplished without shutting down the entire assembly.

K. Compressor: Each module shall contain two hermetic scroll compressors independently circuited and with internal
spring isolation mounted to the module with rubber-in-shear isolators. Each system also includes high discharge
pressure and low suction pressure manual reset safety cut-outs.

L. Master Controller

1. Sequencing and operation of the of the various compressors, VME Isolating Valves, and Heat Exchanger Vari-
able Flow Valves shall be performed and coordinated by a microprocessor based controller to maximize effi-
ciency and minimize system energy usage.

2. The Master Controller shall monitor and report the following on each refrigeration system:
Discharge Pressure Fault

Suction Pressure Fault

Suction Temperature

Load Leaving Water Temperature

Source-Sink Leaving Water Temperature

oao o

3. The Master Controller shall be powered by the chillers single point power connection and shall monitor and
report the following system parameters:
a. Cooling Load Water Entering and Leaving Temperature
b. Heating Load Water Entering and Leaving Temperature
c. Source-Sink Water Entering and Leaving Temperature
d. Load Water (both heating and cooling) and Source-Sink Water Flow

4. An out of tolerance indication from these controls or sensors shall cause a “fault” indication at the Master Con-
troller and shutdown of that compressor with the transfer of load requirements to the next available compres-
sor. In the case of a System Fault the entire Chiller/Heater will be shut down. When a fault occurs, the Master
Controller shall record conditions at the time of the fault and store the data for recall. This information shall be
capable of being recalled through the keypad of the Master Controller and displayed on the Master Controller’s
2 line by 40 character back-lit LCD. A history of faults shall be maintained including date and time of day of
each fault (up to the last 20 occurrences).

5. Individual monitoring of leaving water temperatures from each refrigeration system shall be programmed to
protect against heat exchanger freeze-up.
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6. The control system shall evaluate the water temperatures of the heating and cooling systems to assess the re-
quired capacity of each and cycle compressors of the Chiller/Heater Modules, open/close VME Isolation
Valves, and modulate Heat Exchanger Variable Flow Valves to meet load requirements, optimize efficiency,
minimize system energy usage and equalize compressor run times.

7. Chiller/Heater shall have a single point power connection and external inputs and outputs to be compatible
with the building management system. Hardwire Inputs/Outputs include:

a. Remote Start/Stop
b. General Alarm

c. Cooling Load Limit
d. Heating Load Limit
e. Cooling Load Reset
f.

Heating Load Reset

8. The Chiller/Heater shall be capable of communicating the above points with the Building Automation System
via an Interoperability Web Portal through ASHRAE Standard 135-2004 BACnet protocol to match that pro-
vided by the BAS contractor in Section 23 09 00. Additional points shall include:

Chiller/Heater leaving chilled water temperature

Chiller/Heater leaving hot water temperature

Chiller/Heater percent cooling capacity

Chiller/Heater percent heating capacity

Module level leaving condenser temperature

Module level leaving evaporator temperature

Individual Compressor Status On/Off

Condenser VME valves Open/Close status

Evaporator VME valve Open/Close status

Chilled water temperature setpoint

Heating water temperature setpoint

AT ER MO A o

M. BACnet Interface Devices: Provide BACnet Interface Devices for each Geothermal Water-to-Water Heat Pump so
that the units are presented as a series of AV, BV and MSV BACnet objects. See 25 20 23.64.30 for the list of
objects that must be supported. This list is the minimum acceptable.

N. Single Point Power: Chiller shall be equipped with a pre-engineered genuine buss bar electrical system for single
point power. Where the equipment size exceeds the amp rating of the buss bar, multiple power connections may be
applied. Pre-engineered system shall also incorporate individual module isolation circuit breakers for full
redundancy and ability of a module to be taken off-line for repair while the rest of the modules continue to operate.
Individual power feeds to each module shall be unacceptable.

O. Safeties, Controls and Operation
1. Chiller/Heater safety controls system shall be provided with the unit (minimum) as follows:

Low refrigerant pressure

Loss of flow through the source/sink heat exchanger

Loss of flow through the load (cooling and/or heating) heat exchanger
High refrigerant pressure

High compressor motor temperature

Low suction gas temperature

Low leaving water temperature

e Ao o

2. Failure of DHRC Chiller/Heater to start or Chiller/Heater shutdown due to any of the above safety cutouts shall
be enunciated by display of the appropriate diagnostic description at the unit control panel. This annunciation
will be in plain English. Alphanumeric codes shall be unacceptable.
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3. The DHRC Chiller/Heater shall be furnished with a Master Controller as an integral portion of the
Chiller/Heater control circuitry to provide the following functions:

a. Provide automatic Chiller/Heater shutdown during periods when the load level decreases below the nor-
mal operating requirements of the Chiller/Heater. Upon an increase in load, the Chiller/Heater shall au-
tomatically restart.

b. Provisions for connection to automatically enable the Chiller/Heater from a remote energy management
system.

c. The control panel shall provide alphanumeric display showing all system parameters in plain English lan-
guage with numeric data in English units.

d. If the Heat Pump module designated as the Master Controller fails for any reason, the Equipment Manu-
facturer’s controller shall support the transfer of Master Controller responsibilities to the next Heat Pump
module in an automatic fashion. Report this failure and transfer of responsibilities as a critical alarm to
the building BAS via the BACnet/IP BACnet Interface Device provided in the Work.

4. Normal Chiller/Heater Operation

a.  When DHRC Chiller/Heater is enabled, the factory supplied Master Controller modulates the
Chiller/Heater heating and cooling capacity from minimum to maximum as required by building load.

b. The DHRC Chiller/Heater control system shall respond to Entering Water Temperature and will have an
integral reset based on entering water temperature to provide for efficient operation at part-load condi-
tions.

5. Power Phase Monitor

a. Provide a Power Phase Monitor on the incoming power supply to the Chiller/Heater. This device shall
prevent the Chiller/Heater from operating during periods when the incoming power is unsuitable for prop-
er operation.

b. The Power Phase Monitor shall provide protection against the following conditions:

1) Low Voltage (Brown-Out)
2) Phase Rotation

3) Loss of Phase

4) Phase Imbalance

2.02 SOURCE QUALITY CONTROL
A. Perform functional test of heat pumps before shipping.

B. Factory performance test heat pumps, before shipping, according to ARI 550/590, "Water Chilling Packages Using
the Vapor Compression Cycle."

C. Factory test and inspect evaporator and water-cooled condenser according to ASME Boiler and Pressure Vessel
Code: Section VIII, Division 1. Stamp with ASME label.

D. For heat pumps located indoors, rate sound power level according to ARI 575 procedure.

PART 3: EXECUTION

3.01 EXAMINATION

A. Before heat pumps installation, examine roughing-in for equipment support, anchor-bolt sizes and locations, piping,
and electrical connections to verify actual locations, sizes, and other conditions affecting heat pumps performance,

maintenance, and operations.

1. Heat pumps locations indicated on Drawings are approximate. Determine exact locations before roughing-in
for piping and electrical connections.
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B.  Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 HEAT PUMPS INSTALLATION

A. Install heat pumps on support structure indicated.

B. Equipment Mounting: Install heat pumps on concrete bases using elastomeric pads. Comply with requirements in
Division 03 Section
1.  Place and secure anchorage devices. Use setting drawings, templates, diagrams, instructions, and directions

furnished with items to be embedded.
2. Install anchor bolts to elevations required for proper attachment to supported equipment.

C. Maintain manufacturer's recommended clearances for service and maintenance.

D. Charge heat pumps with refrigerant if not factory charged and fill with oil if not factory installed.

E. Install separate devices furnished by manufacturer and not factory installed.

3.03 INSTALLATION OF BACnet INTERAFCE DEVICE

A. See the Division 25 Responsibility Matrix for the execution responsibilities for Equipment Supplier, Controls and
Electrical Subcontractor.

B.  The supplier is responsible for supplying and installing the BACnet Interface Device.

C. Electrical is responsible for power and any control wiring if the device does not have a single point of connection.

D. Division 25 is responsible for communicating with the BACnet Interface Device using BACnet objects and
services to access this data and for mapping the BACnet objects from the device(s) in this Specification Section
to the BACnet Object Integration Device to create graphics, reports, trends, alarms, schedules and other
requirements specified in Division 25. Divisien25-is-enlyresponsiblefor-communicating-with-the BACnet
terface Deviceusing BACnet-objectsand-servicesto-aceess-this-data:

E. This BACnet Interface Device is a BACnet/IP device. See Division 27 for networking responsibilities.

3.04 CONNECTIONS

A. Comply with requirements in Division 23 Section "Hydronic Piping" Drawings indicate general arrangement of
piping, fittings, and specialties.

B. Comply with requirements in Division 23 Section "Refrigerant Piping." Drawings indicate general arrangement of
piping, fittings, and specialties.

C. [Install piping adjacent to chiller to allow service and maintenance.

D. Evaporator Fluid Connections: Connect to evaporator inlet with shutoff valve, strainer, flexible connector,
thermometer, and plugged tee with pressure gage. Connect to evaporator outlet with shutoff valve, balancing
valve, flexible connector, flow switch, thermometer, plugged tee with pressure gage, flow meter, and drain
connection with valve. Make connections to heat pumps with a flange or mechanical coupling.

E. Condenser Fluid Connections: Connect to condenser inlet with shutoff valve, strainer, flexible connector,
thermometer, and plugged tee with pressure gage. Connect to condenser outlet with shutoff valve, balancing
valve, flexible connector, flow switch, thermometer, plugged tee with pressure gage, flow meter, and drain
connection with valve. Make connections to heat pumps with a flange, or mechanical coupling.
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F. Refrigerant Pressure Relief Valve Connections: For water chillers installed indoors, extend vent piping to the
outside without valves or restrictions. Comply with ASHRAE 15.

G. Connect each drain connection with a union and drain pipe and extend pipe, full size of connection, to floor drain.
Provide a shutoff valve at each connection if required.

H. Prior to connecting the Chiller/Heater to the condenser and chilled water loop, the piping loops shall be flushed
with a detergent and hot water (110-130° F) mixture to remove previously accumulated dirt and other organics. In
old piping systems with heavy encrustation of inorganic materials consult a water treatment specialist for proper
passivation and/or removal of these contaminants.

I.  During the flushing, a 30 mesh (max.) Y-strainers (or acceptable equivalent) shall be in place in the system piping
and examined periodically as necessary to remove collected residue. The flushing process shall take no less than 6
hours or until the strainers examined after each flushing are clean. Old systems with heavy encrustation shall be
flushed for a minimum of 24 hours and may take as long as 48 hours before the filters run clean. Detergent and
acid concentrations shall be used in strict accordance with the respective chemical manufacturers instructions.
After flushing with the detergent and/or dilute acid concentrations the system loop shall be purged with clean water
for at least one hour to ensure that all residual cleaning chemicals have been flushed out.

3.05 STARTUP SERVICE

A. Engage a factory-authorized service representative to perform startup service.

B. Inspect field-assembled components, equipment installation, and piping and electrical connections for proper
assemblies, installations, and connections.

C. Complete installation and startup checks according to manufacturer's written instructions and perform the
following:

1. Verify that refrigerant charge is sufficient and water chiller has been leak tested.

2. Verify that pumps are installed and functional.

3. Verify that thermometers and gages are installed.

4.  Operate water chiller for run-in period.

5. Check bearing lubrication and oil levels.

6.  Verify that refrigerant pressure relief device for chillers installed indoors is vented outside.

7. Verify proper motor rotation.

8. Verify static deflection of vibration isolators, including deflection during water chiller startup and shutdown.
9.  Verify and record performance of chiller and condenser water flow and low-temperature interlocks.
10. Verify and record performance of water chiller protection devices.

11. Test and adjust controls and safeties. Replace damaged or malfunctioning controls and equipment.

D. Prepare a written startup report that records results of tests and inspections.

E. Coordinate start-up with the BAS contractor and commissioning agent.

F. Engage a factory authorized service representative to perform and/or assist with integration of equipment with the
Building Automation System as part of the commissioning process. This shall be a separate, second visit at a
different date than startup.

3.06 DEMONSTRATION

A. Train Owner’s maintenance personnel to adjust, operate and maintain geothermal water-to-water heat pumps. Refer

to Division 01 Section “Demonstration and Training.”
1. Required Time: 8 hours.
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B. Refer to 25 08 01, 25 08 02 and 25 20 23.64.30 for start-up, commissioning and training requirements for the
BACnet Interface Devices provided in this Specification Section.

END OF SECTION 23 64 30
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SECTION 23 73 13

CENTRAL-STATION AIR-HANDLING UNITS

PART 1 - GENERAL

1.01 SUMMARY

A. This Section includes constant-volume and variable volume, factory fabricated, double wall, central-station air-
handling units for indoor and outdoor installations.

B. Related Sections:

1.

2.

6.
7.

Section 25 09 23.73.13 Integrated Automation — Stick Built — UV Lamp Monitors for Central-Station Air-
Handling Units (All Types).

Section 25 20 23.09.50 Integrated Automation — BACnet Interface Device (Gateway/Native BACnet Devices)
Variable Frequency Motor Controllers (All Types).

Section 25 20 23.73.13 Integrated Automation — BACnet Interface Device (Gateway/Native BACnet Devices)
Central-Station Air-Handling Units (All Types).

Section 25 20 23.84.13 Integrated Automation — BACnet Interface Device (Gateway/Native BACnet Devices)
Humidifiers for Central-Station Air-Handling Units (All Types).

Section 25 20 23.85 Integrated Automation — BACnet Interface Device (Gateways/Native BACnet Devices) —
Air Flow Measuring Stations for Central-Station Air-Handling Units (All Types).

Section 25 00 13 Integrated Automation — General Requirements — All Trades Work Responsibilities.
Division 25 Schedule 3 — BACnet Single Line Diagram and Responsibility Matrix (Applies to all Trades).

1.02 SUBMITTALS

A. Product Data: For each air-handling unit indicated.

1.

3.

el AN

Unit dimensions and weight.

Cabinet material, metal thickness, finishes, insulation, and accessories.

Fans:

a. AMCA 210 certified fan-performance curves with system operating conditions indicated.
b. AMCA 301 certified fan-sound power ratings at each octave band.

c.  Fan construction details and accessories.

d. Motor ratings, electrical characteristics, and motor accessories.

Coils:

a.  AHRI 410 certified coil-performance ratings at the system operating conditions indicated.
b.  Support frame details to include materials of construction.

c.  Condensate drain pan and trap details to include materials of construction.

Dampers, including housings, linkages, and operators.

Air filters with performance characteristics and mounting frame details.

Energy recovery devices with certified performance ratings at the operating conditions specified.
Accessories as indicated.

B. Wiring diagrams detailing wiring for power and controls and differentiating between manufacturer-installed wiring
and field-installed wiring.

C. Coordination Drawings: Floor plans and other details, drawn to scale, on which the following items are shown and
coordinated with each other, using input from installers of the items involved:

1. Mechanical-room layout and relationships between components and adjacent structural and mechanical
elements.
2. Support location, type, and weight.
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3.  Field measurements.

D. Field quality control test reports specified in Part 3 of this Section.

E. Maintenance data for central-station air-handling units for inclusion in Operating and Maintenance Manual
specified in Division 1 and Division 23 Section 23 05 00 Common Work Results for HVAC.

F. Include the BACnet Interface Device with Submittal showing proprietary points listed in 25 20 23.09.50 (VFDs),
2520 23.73.13 (Central Station AHUSs), 25 20 23.84.13 (Humidifiers for AHUs) and 25 20 23.85 (Air Flow
Measuring Stations) are mapped to BACnet Object Types. Failure to do so will result in automatic rejection of the
Submittal.

1.03 QUALITY ASSURANCE

A. FElectrical Components, Devices, and Accessories: Listed and labeled by a testing agency as defined in NFPA 70
and marked for intended location and application. Electrical components shall be acceptable to authorities having
jurisdiction. Unit shall carry the ETL or UL sticker and certification.

B. NFPA Compliance: Comply with NFPA 90A for design, fabrication, and installation of air-handling units and
components.

C. AMCA Compliance: Comply with AMCA Standard 210-16 “Laboratory Methods of Testing Fans for Certified
Aerodynamic Performance Rating”, and AMCA Standard 301-14, Methods For Calculating Fan Sound Ratings
From Laboratory Test Data”

D. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1-2016, Section 5 — “Systems and Equipment”
and Section 7 — “Construction and Startup.”

E. ASHRAE 90.1-2010 Compliance: Applicable requirements in ASHRAE/IESNA 90.1-2010, Section 6 — “Heating,
Ventilating, and Air Conditioning.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to the project site factory-assembled in the largest practical sizes (to the extent allowable by
shipping limitations). Ship products with 12 mil poly shrink-wrap.

B. Store in a clean, dry place. Protect from physical damage, water and moisture penetration, corrosion and general
construction dirt and debris. Use extraordinary means to assure the units are turned over to the Owner in like-new
condition without damage from shipping, storing or handling. Fans shall be rotated every two weeks by Contractor
to minimize damage to the fan and motor bearings.

C. Lift and support units with the manufacturer's designated lifting or supporting points.

D. Disassemble and reassemble units as required for movement into the final location following manufacturer's written
instructions.

E. Deliver central-station air-handling units factory-assembled to the extent allowable by shipping limitations, with
protective crating and covering.

1.05 COORDINATION

A. Coordinate sizes and location of concrete bases with actual equipment provided.

B. Coordinate size and location of structural-steel support members, if any, with actual equipment provided.
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1.06 EXTRA MATERIALS

A. Provide a minimum of three sets of both pre and final filters for each unit. One set shall be installed during
temporary operation. Monitor filter dust and debris build-up and replace as needed such that the total pressure drop
across the filter bank does not exceed 1.0 in w.c. Install a clean set of both pre and final filters just prior to system
balancing. Coordinate scheduling with the Test and Balance Contractor to ensure that new filters are installed when
Test and Balance work begins. Deliver to the Owner all remaining filters. A minimum of one set of both pre and
final filters shall be turned over. Obtain a receipt from the Owner that new filters have been installed and the
quantity of additional filters that have been turned over.

PART 2: PRODUCTS
2.01 MANUFACTURERS

A. Subject to compliance with requirements, manufacturers offering products which may be incorporated in the Work
include the following:

1.  Custom Air Handling Units

a.  Haakon
b.  Temptrol
c.  Scott Springfield

2.02 CUSTOM AIR HANDLING UNITS

B.  Custom air handling units shall be factory engineered and assembled to comply with all requirements here-in.
Units shall consist of casings, internally isolated fans, motor and drive assembly, heating and cooling coils,
condensate drain pans, energy recovery wheels, access and plenum sections, filters and mounting frames, mixing
dampers, airflow stations, and accessories.

1. Units shall be of the sizes, types, arrangements and capacities as indicated on the Drawings, Details, and
Schedules.

2. Unit dimensions shall be as indicated on the Drawings and Details with allowances made for minor variations
in manufacturing methods.

a. Manufactured products with deviations less than plus or minus 3 inches in width or height, or 12 inches
in overall length will be accepted.

b.  Manufactured products with greater deviations that plus or minus 3 inches in width or height, or 12
inches in overall length will be considered only if it can be shown installation, service and maintenance
clearances are not compromised.

c. 12 inches w.g. casing pressure or 1.5 times the peak static pressure rating of the supply fam whichever
is greater.

d.  Structural Performance: Unit casings shall be self-supporting and capable of withstanding 150 percent
of internal static pressures indicated, plus 30-pounds per square foot of live load on the roof without
panel joints exceeding a deflection of L/240 where “L” is the unsupported span length within a
completed cabinet casing

e.  See notes on the drawings for units that are required to be field assembled. Refer to part 3.0 for field
assemble requirements.

C. General Fabrication Requirements for Cabinets: Formed and reinforced 2 inch double-wall insulated panels,
fabricated to allow removal for access to internal parts and components, with sealed joints between each shipping
section. Units over 30,000 cfm or over 8’ tall shall have 4” walls.
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1. Exterior Casing Walls: 16 gauge galvannealed steel. Clench individual panels to create a clean wall panel
structure. Units utilizing post and panel construction shall have thermally broken posts to minimize heat
transfer. TEK screws, bolt / nut assemblies, pop rivets, and adhesives shall not be used to secure panels to any
structural member.

2. Interior Liner:
a. 22 gauge stainless steel - cooling, mixing and humidifier section.

b. 22 gauge perforated galvanized steel-supply fan discharge and return fan inlet plenums for sound
control. Provide hydrophobic mineral wool insulation to maximize sound attenuation.

c. 22 gauge thermally broken stainless steel panels in outside air sections.
d. 22 gauge solid galvanized steel in all other areas.

3. Floor: 1/8 inch aluminum tread-plate floor shall be welded to structural C-channels. Floor seams shall be
continuously welded to form an integral water-tight drain pan 1.5” deep. No screws, bolts / nut assemblies,
pop rivets, or adhesives shall be used to secure the floor to the structure. Floors shall not deflect more than
1/32 of an inch with a 300# live load.

4.  Drain holes and or drain pans shall be located as shown on the drawings at the area downstream of the drain
pan, outside air mixing section, and humidifier section

5. Base Pan Liner: 3” closed cell spray foams insulation with 18 gauge galvanized liner.

6.  Unit cabinet shall be designed to withstand air pressure differentials up to 12 inches w.g. positive static
pressure.

7. Air-Handling Unit Base Rail: 6 inch high structural steel C-channel designed for low deflection, and
continuously welded with integral lifting lugs. Provide engineering calculations based on the design plenum
pressure at the cooling coil section to assure that the condensate drain location will be of adequate height to
drain the cooling coil condensate

8.  Factory finish for galvannealed steel cabinets: Immediately after cleaning and pre-treating sheet metal apply
Manufacturer’s standard two (2) coat acrylic enamel finish consisting of prime coat and thermosetting top-
coat. Custom color shall be selected by the Architect/Engineer.

D. Casing Insulation and Adhesive:
1. Materials: ASTM C 1071 Type II.
2. Location and Application: Encased full thickness inches between solid inside and outside cabinet walls.

3. Acoustical Insulation at Perforated Casing Walls: Encased full thickness inches mineral wool insulation
between inside and outside cabinet walls with the air-stream surface with a Tedlar temperature and moisture
resistant neoprene coating.

E.  Access Door Fabrication: Formed and reinforced double wall and insulated panels of the same materials and
thicknesses as unit casing Access Doors:

1. Door Hinges: Stainless steel piano hinge and two (2) Ventlok #310 wedge-lever-type metal latches, operable
from inside or outside. Doors shall be designed to open against air pressure differential. Plastic handles are
not acceptable.

2. Gasket: EPDM automotive type bulb seal applied around entire perimeter of access doors.

3. Windows: Fabricate 10” round windows in access section doors of double-glazed, safety glass with an air
space between the panes and sealed with interior and exterior rubber seals. Windows in UV sections shall be
designed to block 99.9% of the UV light rays.
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4. Door Size: Minimum 24 inches wide x full height of unit casing up to a maximum height of 60 inches, or as
indicated on the Drawings. Doors must be the same thickness as the unit casing to maximize thermal and
acoustical resistance

5. Provide a fan and filter section access door wide enough to remove the motor, fan wheel, or filters but not less
than 24” wide.

6. Test Ports: Provide one (1) inch diameter test ports for unit air stream testing in each access section. Test ports
shall have a tube that extends between the inside and outside of the unit and a screwed cap on the exterior to
allow access

F.  Fan, Motor, and Drive Sections:

1. Provide direct or belt drive fans as indicated on the equipment schedules. The fan assembly shall be factory
installed inside unit casings on vibration isolation springs and structural C-channel steel bases. Fans shall be
selected for stable operation at both 100% of design airflow at design static pressure, and at 50% of design
airflow at 25% of the design static pressure. In no case shall a fan be selected at more than 85% of peak
design static pressure. In direct-drive applications the motors shall be shall be selected as close to the
synchronous speed of the motor as possible. All fan wheels shall be optimized to produce the highest possible
fan static efficiency.

2. Provide flexible duct connection on the inlet of each plenum fan.

3. Provide thrust restraints, OSHA approved belt guards, inlet screens, and OSHA approved fan cages. Belt
guards shall be sized to allow fan and belt sheaves to be increased by two sizes.

4.  Tapered roller or spherical bearings shall have an L10 life of 200,000 hours
5.  Fans shall be AMCA 210/300 rated for Air and Sound Performance.

6. Motor removal [-beams: Beams shall be installed in the fan section to remove the fan motors. Trolley shall be
supplied by the Owner.

7.  Motors: Refer to Division 23 Section “Common Motor Requirements for HVAC Equipment” and 25 20
23.09.50 VFDs for requirements.

8. Acoustical Diffuser: Provide acoustical diffuser to attenuate the noise in the mid-octave bands and provide
efficiency enhancement. Two diffuser sections mounted at the front and back of the fan impeller. Acoustic
attenuating material is inserted within a solid housing and a perforated front plate that directs airflow across
the diffuser reducing fan noise and increasing static efficiency.

G. Coil Section:
1. Fabricate coil sections to allow for unimpeded access for service and maintenance of coil(s).

2. Coil header and return bends shall be completely enclosed by the air-handling unit casing. Piping
connections, including air vents and coil drains, shall extend to outside the casing through rubber grommet
holes and escutcheons sealed with industrial silicone caulk.

3. Provide sheet metal blank-offs around coil(s) to prevent air from bypassing around them.

4.  Water coils shall have 5/8” x 0.025 inch tube walls, and 0.010 inch thick aluminum fins. Provide coils with
% x .020 inch tubes if the flow is less than 25 GPM to increase the fluid tube velocity. Manufacture shall
circuit the coils to maintain a fluid tube velocity rate between 3-5 fps. Turbospirals are not allowed to
artificially increase the fluid velocity rate. Cooling coils shall not be higher than 48 header height. Coil U-
bends shall be full tube thickness.

5. Provide stainless steel coil casings for cooling coils and galvanized steel coil casings for heating coils to
mitigate corrosion.
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Individual Coil Racking: All cooling coil racking shall be constructed of #304 stainless steel, and heating coil
racking shall be galvanized steel. All coils shall be individually racked so that if any one coil needs to be
replaced the adjacent coil and piping will not be disturbed, and be available for service. Provide access panels
to remove the individual coils from the side of the unit.

Coil Removal: Coils and coil sections shall be mounted on coil racks designed to allow the coils to be
removed individually by sliding out through removable access panels in the casing wall. Racks for the cooling
coils shall be stainless steel, and heating coil racks shall be galvanized. Racks that slide the coils out through
access doors are not acceptable.

H. Pans:

1.

2.

Material: Continuously welded, 304 stainless steel sheet.

Fabricated with slope in two planes to collect condensate from cooling coils including coil piping connections,
coil headers, and return bends to direct water toward drain connections.

Length: Extend main drain pan downstream from leaving face of coil to comply with the latest version of
ASHRAE 62.1, but not less than 18”.

Depth: 1.5 inches deep

Units with stacked coils shall have an intermediate stainless steel sloped drain pan and stainless steel
downspout drain extension to collect condensate from the upper coils. Slope pan towards the cooling coil to
minimize condensate formation on the underside of the pan. Main drain pans shall be designed so the drain
pan is at least 18” from the leaving edge of the cooling coil.

Stainless Steel Drain Connection: Located at lowest point of drain pan and sized to prevent overflow.
Terminate with threaded nipple on access door side of drain pan.

Manufacturer shall provide a certified drain pan trap detail for fabrication by the Contractor based on plenum
design pressures in the cooling coil sections.

1. Steam Distribution Tube:

1.

3.

4,

Provide DriSteem steam dispersion manifold with insulated #304 SS tubes rated at scheduled capacity and
steam pressure. Casings shall be constructed of 304 stainless steel. Factory mount the steam distribution
manifolds and the distribution piping in the coil section and extend tubes thru the casing using escutcheons
and high temperature silicone. Mechanical Contractor shall be responsible for the connection from the steam
humidifier piping to the piping. Provide Models as shown below:

a.  DriSteem Ultrasorb Model MP for use with pressurized or atmospheric steam, and same side supply
steam inlet/outlet connections.

Provide double sloped stainless steel drain pan beneath humidifier section. Drain connection shall be on one
side.

Refer to Specification Section 23 84 13 “Humidifiers” for Humidifier requirements.

Refer to Specification Section 25 20 23.84.13 for Humidifier BACnet Interface Device Requirements.

J. Sensible and Latent Heat Wheel:

1. General: Dehumidification wheels shall be desiccant coated rotary air-to-air heat exchangers meeting the
performance as listed in equipment schedules.
2. Flame and Smoke Test and Rating: Wheels shall have a flamespread rating of 25 or less and smoke-developed
rating of 50 or less as tested in accordance with ASTM E84.
3. Wheel shall constructed of alternate layers of corrugated and flat aluminum.
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10.

11.

12.

13.

14.

15.

16.

Wheels shall be coated with a corrosion-prohibiting, non-migrating, permanently-bonded desiccant adsorbent
specifically developed for the selective transfer of water vapor.

The air channels shall be formed smooth to ensure laminar airflow for low-pressure drops and allow free
passage of particles up to 900 microns in diameter.

Rotor structure shall be internally reinforced and mounted on flange type bearings.
The rotor shall also be removable from the frame.

Brush seals shall be provided around the periphery of the rotor and between the inlet and outlet air passages to
effectively prevent air leakage and cross contamination between airflows.

An adjustable purging sector shall be installed to prevent carryover of air from one side of the wheel to the
other.

Cross contamination shall be verified in writing by an independent laboratory confirming that the desiccant
surface freely transmits water vapor without detectable gaseous cross contamination.

Sensible and latent recovery performance and leakage must be clearly measured and certified through ARI in
accordance with the AMCA 1060 Standard.

Factory mounted electronic speed control shall provide soft-start/stop, rotation detection and alarm, and self-
cleaning jog functions.

The rotor drive system shall consist of an adjustable belt around the rotor perimeter driven by an AC motor
with gear reduction. The variable speed drive shall be specifically designated for heat wheel applications and
include: an AC inverter, soft start/stop, rotation detection w/alarm contacts, automatic self cleaning function,
and self testing capability.

The speed controller shall be capable of accepting a potentiometer, VDC , or mA control signal.

Controls: The control of wheel rotational speed is to be by the use of a variable frequency drive (VFD) rated
for the full rpm range of the wheel. The wheel speed shall be modulated in response to a signal from air
stream temperature sensors mounted in the air ducts. The temperature sensors shall be supplied by the
BMS/BAS controls vendor. The speed controller shall be energized by a remote signal from the owner’s
BMS/BAS.

BAChnet Interface Devices: Provide BACnet Interface Devices for each Variable Frequency Motor Controller
so that the units are presented as a series Provide of AV and BV BACnet objects. See 25 20 23.09.50 for the
list of objects that must be supported. This list is the minimum acceptable.

K. Dampers: General Leakage rate when tested in accordance with AMCA Standard 500 - Test Method for Louvers,
Dampers and Shutters, shall not exceed 1 percent of air quantity calculated at 2,000 fpm face velocity through
damper and 4.0 inches wag. pressure differential.

1. Provide all dampers shown within the air handling units.
2. Damper operators are specified in Division 23 Section 23 09 00 "Building Automation System."
3. Dampers for outside, and exhaust air shall be low leakage, insulated Tamco Series 9000, no substitute.
4.  Dampers for return air, or bypass shall be Tamco Series 1000, no substitute.
5. Provide face and by-pass dampers at the heating coil for all variable air volume units and where noted on the
drawings.
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L.  Filter Section: Filters shall comply with NFPA Standard 90A “Standard for the Installation of Air Conditioning and
Ventilating System”.

1.

Outside and Return Air: Provide filter section and media as indicated where required to protect heat recovery
components.

a.  Provide disposable type air filters 2 inches thick, consisting of viscous coated fibers with filtering media
encased in fiberboard cell sides having perforated metal grids on each face to provide media support.
Airflow resistance with clean media shall not exceed 0.10 inch wag. at face velocity of 300 fpm. Filters
shall have a MERV 8§ efficiency rating in accordance with ASHRAE Test Standard 52 - Method of
Testing Air-Cleaning Devices Used in General Ventilation for Removing Particulate Matter.

Supply Air Extended Surface Filters: Provide filter section and media as indicated.

a.  Pre-Filters: Provide disposable type air filters 2 inches thick, consisting of viscous coated fibers with
filtering media encased in fiberboard cell sides having perforated metal grids on each face to provide
media support. Airflow resistance with clean media shall not exceed 0.20 inch wag. at face velocity of
300 fpm. Filters shall have a MERV 8 efficiency rating in accordance with ASHRAE Test Standard 52 -
Method of Testing Air-Cleaning Devices Used in General Ventilation for Removing Particulate Matter.

b.  Extended Surface Self-Supporting Filters: Provide factory-fabricated, dry, extended surface, self-
supporting filters with holding frames; where indicated, in sizes indicated. Equip with UL Class I
fibrous media material constructed so that individual pleats are maintained in tapered form by flexible
internal supports under rated air flow conditions. Construct holding frames of 18 gauge galvanized steel
and provide suitable fasteners and gasketing to hold filter units and prevent unfiltered air particles
between media frames and holding devices. Design holding frames which are suitable for bolting
together into built-up filter banks. Provide filters with rate face velocity of 500 fpm, initial resistance of
0.25” wag. Filters shall have a MERV 13 efficiency rating in accordance with ASHRAE Test Standard
52 — Method of Testing Air-Cleaning Devices Used in General Ventilation for Removing Particulate
Matter.

M. Air Flow Stations: Provide factory-mounted fan inlet airflow traverse probes on the inlet of all fans to
continuously measuring air volume.

1.

2.

7.

Shall contain multiple total and static pressure sensors connected to an averaging manifold.
Sensors shall be designed to eliminate adverse effects of airflow particle contamination.
Traverse probes shall be of aluminum construction, with anodized finish.

Probes shall not induce a measurable pressure drop or amplify sound levels.

Accuracy: 3% of actual air flow, as per U.S.G.A. certification tests.

Provide electronic transducers for a 4-20mA or 0-10 volt signal to the building system.

See 25 20 23.85 for Air Flow Station BACnet Interface Device Requirements.

J. Ultra Violet Lights:

1.

Provide factory mounted UV Resources Model DEF-SO UV stainless steel fixtures and lights as shown on the
Drawings. Include all necessary stainless steel mounting brackets to provide one row of lights for every 24” of
vertical coil surface. Lights shall be mounted at a distance of 12” from the cooling coils, and cover the entire
length of the unit. Include two (2) sets of bulbs to be turned over to the Owner at start-up. Do not ship bulbs
with the Equipment to minimize damage.

Provide a UV-C Lamp Hour Meter c¢/w Analog Output for monitoring lamp runtime hours. See 25 09
23.73.13 for BACnet Stick Built Device requirements.
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Electrical: Provide factory-mounted and wired electrical components, devices, and accessories in accordance with
the requirements of Division 26 Sections. Factory wiring shall be listed and labeled as defined in NFPA 70, Article
100, by a testing agency, and marked for intended location and application. Provide at a minimum the following:

1. Marine lights shall be provided in all access sections wired to a single switch. GFCI outlets provided in fan
access segments. Lights and GFCI’s shall be provided on a separate 120/1 volt circuit with a single point
connection.

2. Provide empty conduit, raceway, and junction boxes for field installation of control wiring. A junction box
shall be provided in unit section. The conduit penetration of the unit casing shall be sealed air tight.

3. Electrical power wiring connections for the unit fans shall be provided to each of the variable frequency
drives with connection in conduit to the motors. Variable frequency drives are provided by the Building
Automation System Contractor and field installed by the Electrical Contractor. Coordinate locations for
VFD’s and identify locations on the air handling unit submittals.

4.  The unit wiring diagram shall be provided in the panel.

BACnet Interface Devices: Provide BACnet Interface Devices for each Central-Station Air-Handling Unit so that
the units are presented as a series of AV, BV and MSV BACnet objects. See 25 20 23.73.13 for the list of objects
that must be supported. This list is the minimum acceptable.

PART 3: EXECUTION

3.01 EXAMINATION

A. Examine areas and conditions, with Installer present, for compliance with requirements for installation tolerances,
housekeeping pads, and other conditions affecting performance of central-station air-handling units.

B. Examine casing insulation materials and filler media before air-handling unit installation. Reject insulation
materials and filter media that are wet, moisture damaged, or mold damaged.

C. Examine rough-in for hydronic, condensate drainage piping and electrical to verify actual locations of connections
prior to installation.

D. Do not proceed until unsatisfactory conditions have been corrected.

3.02 INSTALLATION, GENERAL

A. Install central-station air-handling units level and plumb, in accordance with manufacturer's written instructions.
1. Support floor-mounted units on concrete equipment bases. Secure units to anchor bolts installed in concrete

equipment base.

B. Arrange installation of units to provide access space around air-handling units for service and maintenance.

C. Do not operate fan system until filters (temporary or permanent) are in place. Replace temporary filters used or
during construction with new clean filters.

3.03 INSTALLATION OF BACnet INTERAFCE DEVICES

A. See The Division 25 Responsibility Matrix for the execution responsibilities for Equipment Supplier, Controls and
Electrical Subcontractor.

B.  The supplier is responsible for supplying and installing the BACnet Interface Device.

C. Electrical is responsible for power and any control wiring if the device does not have a single point of connection.
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D. Division 25 is responsible for communicating with the BACnet Interface Device using BACnet objects and
services to access this data and for mapping the BACnet objects from the device(s) in this Specification Section
to the BACnet Object Integration Device to create graphics, reports, trends, alarms, schedules and other

requirements specified in Division 25. Divisien25-is-onlyresponsible for-communicating with-the BACnet
Interface Deviceusing BACnet-objeects-and-servicesto-aceess-this-data:

E. This BACnet Interface Device is a BACnet/IP device with BACnet MS/TP device components — the VFDs and the
Air Flow Stations. See Division 27 for BACnet/IP networking responsibilities. Division 25 is responsible for
networking the BACnet MS/TP devices to a BAS Contractor provided BACnet/IP device.

3.04 EQUIPMENT BASES

A. Construct concrete equipment pads as follows:

1. Coordinate size of equipment bases with actual unit sizes provided. Construct base 4 inches larger in both
directions than the overall dimensions of the supported unit.

2. Place anchor bolts and sleeves to facilitate securing units.
3. Allow concrete to cure before installation of units.
4. Clean exposed steel form and apply 2 coats of rust-preventative metal primer.
3.05 CONNECTIONS
A. Piping installation requirements are specified in Section 23 21 13 “Hydronic Piping”. The Drawings indicate the
general arrangement of piping, valves, fittings, and specialties. The following are specific connection
requirements:
1. Arrange piping installations adjacent to units to allow unit servicing and maintenance.
Connection piping to air-handling units with flexible connectors.
3. Connect condensate drain pans using 1-1/4-inch, Type M copper tubing. Extend to the nearest equipment or

floor drain. Construct deep trap at connection to drain pan and install cleanouts at changes in direction.

B. Duct installations and connections are specified in Section 23 31 13 "Ductwork" and 23 33 00 "Air Duct
Accessories". Make final duct connections with flexible connections.

C. Connection requirements for units shipped in sections.

1. The mechanical contractor is responsible for all field wiring required as a result of units shipped in sections.
Complete wiring in accordance with manufacturer’s instructions and guidelines. Comply with all NEC
requirements. Field wiring shall be verified and approved by the equipment manufacturer and shall not void
the warranty.

D. Electrical Connections: The following requirements apply:

1. Electrical power wiring is specified in Division 26.

2. Temperature control wiring and interlock wiring is specified in Section 23 09 00 Building Automation
System

3. Grounding: Connect unit components to ground in accordance with the National Electrical Code.
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3.06

FIELD QUALITY CONTROL

A. Manufacturer's Field Inspection: Arrange and pay for a factory-authorized service representative to perform the
following:

1. Inspect the field assembly of components and installation of central-station air-handling units including
piping, ductwork, and electrical connections.

2.  Prepare a written report on findings and recommended corrective actions.

3.07 ADJUSTING, CLEANING, AND PROTECTING

A. Adjust water coil flow, with control valves to full coil flow, to indicated gpm.

B.  Adjust damper linkages for proper damper operation.

C. Clean unit cabinet interiors to remove foreign material and construction dirt and dust. Vacuum clean fan wheel, fan
cabinet, and coils entering air face.

3.08 SYSTEM START-UP

A. Provide the services of a factory authorized service representative to provide start-up services.

B. Final Checks Before Start-Up: Perform the following operations and checks before start-up:

1. Remove shipping, blocking, and bracing.

2. Verify unit is secure on mountings and supporting devices and that connections for piping, ductwork, and
electrical are complete. Verify proper thermal overload protection is installed in motors, starters, and
disconnects.

3. Perform cleaning and adjusting specified in this Section.

4.  Disconnect fan drive from motor and verify proper motor rotation direction and verify fan wheel free rotation
and smooth bearings operations. Reconnect fan drive system, align belts, and install belt guards.

5. Lubricate bearings, pulleys, belts, and other moving parts with factory-recommended lubricants.

6.  Set outside-air and return-air mixing dampers to minimum outside-air setting.

7. Comb coil fins for parallel orientation.

8.  Install clean filters.

9.  Verify manual and automatic volume control, and fire and smoke dampers in connected ductwork systems are
in the full-open position.

10. Disable automatic temperature control operators.

C. Starting procedures for central-station air-handling units:

1. Energize motor, verify proper operation of motor, drive system, and fan wheel. Adjust fan to indicated RPM.
a. Replace fan and motor pulleys as required to achieve design conditions.

2. Measure and record motor electrical values for voltage and amperage.
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3.09

3.10

3.11

A.

A.

No.

Shut unit down and reconnect automatic temperature control operators.

Refer to Division 1 Section 23 90 00 "Testing, Adjusting, and Balancing" for procedures for air-handling-system
testing, adjusting, and balancing.

See Division 25 08 00, 25 08 01 and 25 08 02 and the Related Sections listed above in this Specification Section for
BAS and BAChnet Interface Device commissioning requirements. Complete point forms for all points supplied and

installed by Equipment Supplier. Division 25 shall complete forms for all points supplied and installed by Division
25.

Engage a factory authorized service representative to perform and/or assist with integration of equipment with the
Building Automation System as part of the commissioning process. This shall be a separate, second visit at a
different date than startup.

TEMPORARY OPERATION

Manually operate air handling systems to provide suitable environment for installation of interior finishes. Perform
commissioning operations prior to starting units. Follow commissioning starting procedures and the following
manual operation sequence:

1. Open outdoor air dampers, close return air dampers, open all air terminals to full open. Verify filters installed,
heating coil operating (outdoor air temperatures below 40° F), condensate drain functioning, and electrical
protection devices installed. Start fan, monitor indoor and outdoor conditions, and manually operate heating
and cooling systems to control space conditions; shut down systems completely and close outdoor air dampers
at end of each work day.

PROJECT CLOSEOUT

Replace fan drives and sheaves as directed by the Engineer as required for systems to perform to the intended
design conditions. The Contractor’s bid shall include labor and materials required to replace the quantity of drives
and sheaves specified in Part 1.0 “Extra Materials.”

Replace fan motors as directed by the Engineer as required for systems to perform to the intended design
conditions. The Contractor’s bid shall include all material and labor required to replace the quantity at motors,
specified in Part 1.0 “Extra Materials.”

DEMONSTRATION AND TRAINING

Train Owner’s maintenance personnel to adjust, operate and maintain central-station air handling units. Refer to
Division 01 Section “Demonstration and Training.”

1.  Required Time: 8 hours.
Refer to 25 08 00, 25 08 01 and 25 20 23.73.13 for start-up, commissioning and training requirements for the

BAChnet Interface Devices provided in this Specification Section.

END OF SECTION 23 73 13
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SECTION 23 81 23

COMPUTER-ROOM AIR-CONDITIONERS

PART 1: GENERAL

1.01 SUMMARY
A. Section Includes:
1. Floor-mounted computer-room air conditioners, 6 tons and larger.
2. Ceiling-mounted computer-room air conditioners.
B. Related Sections:
1. Section 25 20 23.81.23 Integrated Automation — BACnet Interface Device (Gateway/Native BACnet Devices)
Computer-room Air-conditioners (All Types).
2. Section 25 00 13 Integrated Automation — General Requirements — All Trades Work Responsibilities.
3. Division 25 Schedule 3 — BACnet Single Line Diagram and Responsibility Matrix (Applies to all Trades).
4. Seection 81 ptegrated-Automation—Wired-Connection RAG Uni
Condensate Pumps—AH-TFypes)—Section 25 25 23.81.23 — Integrated Automation — Wired Connection —
CRAC Unit Condensate Pumps (All Types).
1.02 SUBMITTALS
A. Product Data: For each type of product indicated. Include rated capacities, operating characteristics, electrical
characteristics, and furnished specialties and accessories.
B. Shop Drawings: For computer-room air conditioners. Include plans, elevations, sections, details, and attachments
to other work.
1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field
assembly, components, and location and size of each field connection.
2. Wiring Diagrams: For power, signal, and control wiring.
C. Color Samples: For unit cabinet, discharge grille, and exterior louver and for each color and texture specified.
D. Coordination Drawings: Plans, elevations, and other details, drawn to scale, using input from Installers of the items
involved.
E. Field quality-control reports.
F. Operation and Maintenance Data: For computer-room air conditioners to include in emergency, operation, and
maintenance manuals.
G. Warranty: Sample of special warranty.
H. Include the BACnet Interface Device with Submittal showing proprietary points listed in 25 20 23.81.23 are mapped
to BACnet Object Types. Failure to do so will result in automatic rejection of the Submittal.
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1.03

A.

1.04

1.05

1.06

QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing
agency, and marked for intended location and application.

ASHRAE Compliance:

1. Fabricate and label refrigeration system to comply with ASHRAE 15, "Safety Standard for Refrigeration
Systems."

ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1

ASME Compliance: Fabricate and label water-cooled condenser shell to comply with ASME Boiler and Pressure
Vessel Code: Section VIII, "Pressure Vessels," Division 1.

COORDINATION

Coordinate layout and installation of computer-room air conditioners and suspension system with other construction
that penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, fire-suppression system,
and partition assemblies.

Coordinate installation of computer-room air conditioners with computer-room access flooring Installer.

Coordinate sizes and locations of concrete bases with actual equipment provided.

Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with actual equipment
provided.

WARRANTY
Special Warranty:

1. General: 3-year warranty, including all parts (motors, fans, shafts, bearings, valves, control parts and control
boards). Excludes consumables (filters, humidifier bulbs, and canisters).

2. Compressors: Manufacturer's standard, but not less than five years from date of Substantial Completion.
EXTRA MATERIALS

Furnish extra materials that match products installed and that are packaged with protective covering for storage and
identified with labels describing contents.

1. Filters: One set(s) of filters for each unit.

PART 2: PRODUCTS

2.01 FLOOR-MOUNTED UNITS 6 TONS AND LARGER

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following.
1. Vertiv (Liebert Corporation).

B. Description: Packaged, factory assembled, prewired, and prepiped; consisting of cabinet, fans, filters, humidifier,
and controls.
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C. Cabinet and Frame: Welded steel, braced for rigidity, and supporting compressors and other mechanical equipment
and fittings.

1. Doors and Access Panels: Galvanized steel with polyurethane gaskets, hinges, and concealed fastening devices.
2. Insulation: Thermally and acoustically insulate cabinet interior with 1-inch- thick duct liner.

3.  Finish of Exterior Surfaces: Baked-on, textured vinyl enamel; color as selected from manufacturer's standard
colors.

4.  Floor Stand: Welded tubular steel, with adjustable legs and vibration isolation pads. Refer to the drawings for
required height to match raised floor.

D. Supply-Air Fan(s):

1. The fans are plug/plenum type, single inlet and shall be dynamically balanced. The drive package shall be direct
drive, electronically commutated (EC) and variable speed. The fans shall be located to draw air over the A-
frame coil to ensure even air distribution and maximum coil performance. EC fans shall operate within the unit
cabinet, instead of underfloor.

E. Refrigeration System:

1. Compressors: Semi-hermetic scroll; with internal motor overload protection, resilient suspension system,
crankcase heater, manual-reset high-pressure switch, and pump-down low-pressure switch.

2. Refrigeration Circuits: Two; each with hot-gas mufflers, thermal-expansion valve with external equalizer,
liquid-line solenoid valve, liquid-line filter-dryer, sight glass with moisture indicator, service shutoff valves,
charging valves, and charge of refrigerant.

3. Refrigerant Evaporator Coil: Alternate-row or split-face-circuit, direct-expansion coil of seamless copper tubes
expanded into aluminum fins.

a.  Mount coil assembly over stainless-steel drain pan having a condensate pump unit with integral float
switch, pump-motor assembly, and condensate reservoir.

4. Remote Air-Cooled Refrigerant Condenser: Corrosion-resistant cabinet, copper-tube aluminum-fin coils
arranged for two circuits, multiple direct-drive variable speed EC fans with permanently lubricated ball
bearings, and single-phase motors with internal overload protection and integral electric control panel and
disconnect switch. Control capacity by modulating fan speeds.

5. The system shall be capable of minus 30 degrees F operation with LeeTemp utilizing head master and heated
receiver.

F. Hydronic Cooling Coil: Seamless copper tubes expanded into aluminum fins with modulating three-way control
valve. Refer to drawing for water or cooling medium.

1.  Control Valve: Class 125 body.
a.  Maximum Pressure Drop: 5 psig at design flow rate.
b.  Close-Off (Differential) Pressure Rating: 100 percent of pressure differential across valve or 100 percent

of total system (pump) head.

2. Mount coil assembly over stainless-steel drain pan complying with ASHRAE 62.1 and having a condensate
pump unit with integral float switch, pump-motor assembly, and condensate reservoir.
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G. Dual Cooling Source Systems: The dual cooling source system shall consist of an air or water cooled compressorized
system with the addition of a chilled water coil, a modulating control valve, and a comparative temperature sensor.
The system shall be able to function either as a modulating chilled water system or as a compressorized system, or a
combination of both. The primary mode of cooling shall be chilled water. Switchover between the two cooling modes
shall be performed automatically by the microprocessor control.

H. Electric-Resistance Heating Coil: Enclosed finned-tube electric elements arranged for minimum of three stages, with
thermal safety switches, manual-reset overload protection, and branch-circuit overcurrent protection.

I.  Extended-Surface, Disposable, Panel Filter: Pleated, lofted, nonwoven, reinforced cotton fabric; supported and
bonded to welded-wire grid; enclosed in cardboard frame with 2-inch- thick, disposable, glass-fiber prefilter.2.01.

Thickness: 4 inches.

Initial Resistance: .3

Recommended Final Resistance: 1.0
Arrestance (ASHRAE 52.1): 45 percent.
Merv (ASHRAE 52.2): 8

Nk W=

J. Infrared Humidifier: High-intensity quartz lamps mounted above stainless-steel evaporator pan, serviceable without
disconnecting water, drain, or electrical connections; prepiped and using condensate water from cooling coils with
stainless-steel or brass float-valve mechanism; located in bypass airstream; with flush-cycle timer and solenoid drain
valve.

K. Integral Electrical Controls: Unit-mounted electrical enclosure with piano-hinged door, grounding lug, combination
magnetic starters with overload relays, circuit breakers and cover interlock, and fusible control-circuit transformer.

L. Disconnect Switch: Remote disconnect provided by Division 26 contractor.

M. Microprocessor-Control System: Continuously monitors operation of process cooling system; continuously displays
room temperature and room relative humidity; sounds alarm on system malfunction and simultaneously displays
problem. If more than one malfunction occurs, system displays fault in sequence with room temperature and
continues to display fault when malfunction is cleared until system is reset.

1.  Malfunctions:

Compressor No. 1 - Overload.
Compressor No. 1 - Low Pressure.
Compressor No. 1 - High Pressure.
Compressor No. 2 - Overload.
Compressor No. 2 - Low Pressure.
Compressor No. 2 - High Pressure.

a.  Power loss.

b.  Loss of airflow.

c. Clogged air filter.

d.  High room temperature.
e. Low room temperature.
f.  High humidity.

g.  Low humidity.

h.  Smoke/fire.

i.  Water under floor.

j- Supply fan overload.

k.

L

m.

n.

0.

p.

2. Digital Display:

a.  Control power on.
b. Humidifying.
c.  Dehumidifying.
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Compressor No. 1 - Operating.
Compressor No. 2 - Operating.
Heat operating.

Chilled water cooling.

DX cooling.

S@ oo o

Push buttons shall stop and start process cooling system, silence audible alarm, test indicators, and display
room's relative humidity.

BAS Interface: Factory-installed hardware and software to enable the BAS to monitor, control, and display unit
status and alarms.

a. Provide a BACnet/IP BACnet Interface Device for each CRAC unit to allow the building BAS to to
remotely control and monitor the unit from an operator workstation. Control features and monitoring
points displayed locally at unit control panel shall be available through the BAS.

Provide each unit with an iCOM microprocessor control — 7” color touchscreen for user input and monitoring.

The iCOM control panels shall be wired together by the Teamwork Mode wiring. If the master fails, control
responsibility passes automatically to the next computer room unit.

N. Factory Options:

1.

3.

Provide Vertiv Liqui-tect water cabling to detect leaks on the floor. Include all wiring, controller(s), and
components as necessary to wire back to CRAC units to shut down upon detection of water.

Condensate Pump, Dual Float: The condensate pump shall have a minimum capacity of 145 gph at 20ft hd. It
shall be complete with integral dual-float switches, pump-and-motor assembly and reservoir. The secondary

float shall send a signal to the local alarm and shut down the unit upon high water condition.

Damper end switch interlock terminals.

O. BACnet Interface Devices:

1.

Provide BACnet Interface Devices for each Computer-room Air-conditioner so that the units are presented as a
series of AV, BV and MSV BAChnet objects. See 25 20 23.81.23 for the list of objects that must be supported.
This list is the minimum acceptable.

Each CRAC unit shall have their own peer BACnet/IP BACnet Interface Device and shall communicate with
other on a peer-to-peer basis. BACnet Interface Devices that act as a Master controller to control the CRAC
units as subordinate or slave devices are not allowed in the Work.

2.02 FAN MOTORS

A. Comply with requirements in Division 23 Section "Common Motor Requirements for HVAC Equipment”, including,
but not limited to, efficiency and power factor correction requirements.

1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will not require motor
to operate in service factor range above 1.0.
2. Controllers, Electrical Devices, and Wiring: Comply with requirements for electrical devices and connections
specified in Division 26 Sections.
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PART 3: EXECUTION

3.01

A.

EXAMINATION

Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation
tolerances and other conditions affecting performance of the Work.

B. Examine roughing-in for hydronic piping systems to verify actual locations of piping connections before equipment
installation.

C. Examine walls, floors, and roofs for suitable conditions where computer-room air conditioners will be installed.

D. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 INSTALLATION

A. Install computer-room air conditioners level and plumb, maintaining manufacturer's recommended clearances.

B. Install roof-mounting units on equipment supports where indicated. Roof supports are specified in Division 07 and
in architectural details of construction. Provide lag bolt with gasketed washer to fasten mechanical unit to curb. Also
refer to manufacturer’s installation instructions.

C. Computer-Room Air-Conditioner Mounting: Install using elastomeric pads.

D. Air-Cooled Refrigerant Condenser Mounting: Install using elastomeric pads.

E. Install water sensor and all associated components and wire back to unit controls to shut down unit upon detection of
water.

3.03 INSTALLATION OF BACnet INTERFACE DEVICE

A. See the Division 25 Responsibility Matrix for the execution responsibilities for Equipment Supplier, Controls and
Electrical Subcontractor.

B.  The supplier is responsible for supplying and installing the BACnet Interface Device.

C. Electrical is responsible for power and any control wiring if the device does not have a single point of connection.

D. Division 25 is responsible for communicating with the BACnet Interface Device using BACnet objects and services
to access this data and for mapping the BACnet objects from the device(s) in this Specification Section to the
BACnet Object Integration Device to create graphics, reports, trends, alarms, schedules and other requirements
speciﬁ’edinDivisionZi VISIOn 1S-OR cenonsiblefa .....'.z.i ith the BA no nte aceDevice

ine BAC bi 1 . his-data.

E. This BACnet Interface Device is a BACnet/IP device. See Division 27 for networking responsibilities.

3.04 CONNECTIONS

A. Piping installation requirements are specified in other Division 23 Sections. Drawings indicate general arrangement
of piping, fittings, and specialties.

B. Install piping adjacent to machine to allow service and maintenance.

C. Water and Drainage Connections: Comply with applicable requirements in Division 22 Section "Domestic Water
Piping." Provide adequate connections for water-cooled units, condensate drain, and humidifier flushing system.
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D. Chilled-Water Heating Piping: Comply with applicable requirements in Division 23 Section "Hydronic Piping."
Provide shutoff valves in inlet and outlet piping to cooling coils.

E. Refrigerant Piping: Comply with applicable requirements in Division 23 Section "Refrigerant Piping." Provide
shutoff valves and piping.

3.05 FIELD QUALITY CONTROL

A. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, and adjust
components, assemblies, and equipment installations, including connections.

B. Perform tests and inspections.

1.  Manufacturer's Field Service: Engage a factory-authorized service representative to inspect components,
assemblies, and equipment installations, including connections, and to assist in testing.

C. Tests and Inspections:
1. Inspect for and remove shipping bolts, blocks, and tie-down straps.

2. After installing computer-room air conditioners and after electrical circuitry has been energized, test for
compliance with requirements.

3. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and
unit operation.

4.  Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

D. Computer-room air conditioners will be considered defective if they do not pass tests and inspections.

E. Prepare test and inspection reports.

F.  After startup service and performance test, change filters and flush humidifier.

G. Engage a factory authorized service representative to perform and/or assist with integration of equipment with the
Building Automation System as part of the commissioning process. This shall be a separate, second visit at a different
date than startup.

3.06 ADJUSTING

A. Adjust initial temperature and humidity set points.

B.  Set field-adjustable switches and circuit-breaker trip ranges as indicated.

3.07 DEMONSTRATION AND TRAINING

A. Train Owner’s maintenance personnel to adjust, operate and maintain computer-room air-conditioners. Refer to Di-
vision 01 Section “Demonstration and Training.”

1.  Required Time: 6 hours.

B. Referto 2508 01,2508 02 and 25 20 23.81.23 for start-up, commissioning and training requirements for the BACnet
Interface Devices provided in this Specification Section.
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END OF SECTION 23 81 23
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SECTION 23 82 19

FAN COIL UNITS

PART 1 : GENERAL

1.01 SUMMARY

A. This Section includes fan-coil units and accessories.
B. Related Sections:

1. Section 25 20 23.82.19 Integrated Automation — BACnet Interface Device (Gateway/Native BACnet Devices)
Fan Coil Units (All Types).

2. Section 25 00 13 Integrated Automation — General Requirements — All Trades Work Responsibilities.

3. Division 25 Schedule 3 — BACnet Single Line Diagram and Responsibility Matrix (Applies to all Trades).
1.02 SUBMITTALS
A. Product Data: Include rated capacities, operating characteristics, furnished specialties, and accessories.

B. Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method
of field assembly, components, and location and size of each field connection.

1.  Wiring Diagrams: Power, signal, and control wiring.

C. Coordination Drawings: Floor plans, reflected ceiling plans, and other details, drawn to scale, on which the following
items are shown and coordinated with each other, based on input from installers of the items involved:

Ceiling suspension components.

Structural members to which fan-coil units will be attached.
Method of attaching hangers to building structure.

Size and location of initial access modules for acoustical tile.

AW N —

D. Field quality-control test reports specified in Part 3.0 of this section.

E. Maintenance data for fan coil units for inclusion in the Operating and Maintenance manual specified in Division 1
and Division 23 Section 23 05 00 Common Work Results for HVAC.

F. Include the BACnet Interface Device with Submittal showing proprietary points listed in 25 20 23.82.19 are mapped
to BACnet Object Types. Failure to do so will result in automatic rejection of the Submittal.

1.03 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by a
testing agency acceptable to authorities having jurisdiction, and marked for intended use.

1.04 COORDINATION
A. Coordinate layout and installation of fan-coil units and suspension system components with other construction that

penetrates or is supported by ceilings, including light fixtures, HVAC equipment, fire-suppression-system
components, and partition assemblies.
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1.05 EXTRA MATERIALS

A. Furnish extra materials described below that match products installed and that are packaged with protective covering
for storage and identified with labels describing contents.

1. Fan-Coil-Unit Filters: Furnish one spare filters for each filter installed.

2. Fan Belts: Furnish one spare fan belts for each unit installed.

PART 2 : PRODUCTS
2.01 FAN-COIL UNITS
A. Subject to compliance with requirements, provide products by one of the manufacturers specified.

Enviro-Tech

Daikin

Airtherm; a Mestek Company.
Carrier Corporation.

McQuay International.

Trane.

YORK International Corporation.

Nk wh =

B. Description: Factory-packaged and -tested units rated according to ARI 440, ASHRAE 33, and UL 1995.

C. Coil Section Insulation: 1-inch foil-faced glass fiber complying with ASTM C 1071 and attached with adhesive
complying with ASTM C 916.

1.  Fire-Hazard Classification: Insulation and adhesive shall have a combined maximum flame-spread index of 25
and smoke-developed index of 50 when tested according to ASTM E 84.

D. Drain Pans: Stainless steel formed to slope form all directions to the drain connection as required by ASHRAE 62.
E. Chassis: Galvanized steel where exposed to moisture, with baked-enamel finish and removable access panels.
F. Cabinets: Steel with baked-enamel finish in manufacturer's standard paint color.

1. Supply-Air Plenum: Sheet metal plenum finished and insulated to match the chassis as necessary for ducted
connection.

2. Return-Air Plenum: Sheet metal plenum finished to match the chassis as necessary for ducted connection.

G. Filters: Minimum arrestance according to ASHRAE 52.1, and a minimum efficiency reporting value (MERV)
according to ASHRAE 52.2.

1. Glass Fiber Treated with Adhesive: 80 percent arrestance and 5 MERV.

H. Hydronic Coils: Copper tube, with mechanically bonded aluminum fins spaced no closer than 0.1 inch, rated for a
minimum working pressure of 200 psig and a maximum entering-water temperature of 220 deg F. Include manual
air vent and drain.

I.  Direct-Driven Fans: Double width, forward curved, centrifugal; with permanently lubricated, multispeed motor
resiliently mounted in the fan inlet. Aluminum or painted-steel wheels, and painted-steel or galvanized-steel fan
scrolls.
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2.02 BACnet INTERFACE DEVICES

A.

Provide BACnet Interface Devices for each Fan Coil Unit so that the units are presented as a series of AV, BV and
MSYV BACnet objects. See 25 20 23.82.19 for the list of objects that must be supported. This list is the minimum
acceptable.

The controls for the devices in this Specification Section are BACnet MS/TP controllers that once approved via the
Submittal process, shall be sent to the Equipment Supplier’s factory for factory mounting. Failure to do so will
require Division 25 to field install all the controls.

Division 25 is responsible for the BACnet MS/TP network communications wiring to all equipment provided in this
Specification Section.

PART 3 : EXECUTION

3.01 EXAMINATION

A.

B.

C.

Examine areas to receive fan-coil units for compliance with requirements for installation tolerances and other
conditions affecting performance.

Examine roughing-in for piping and electrical connections to verify actual locations before fan-coil-unit installation.

Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 INSTALLATION

A.

B.

C.

D.

Install fan-coil units level and plumb.
Install fan-coil units to comply with NFPA 90A.
Suspend fan-coil units from structure with elastomeric vibration hangers.

Install new filters in each fan-coil unit within two weeks after Substantial Completion.

3.03 INSTALLATION OF BACnet INTERFACE DEVICES

A. See the Division 25 Responsibility Matrix for the execution responsibilities for Equipment Supplier, Controls and
Electrical Subcontractor.

B.  The supplier is responsible for supplying and installing the BACnet Interface Device.

C. Electrical is responsible for power and any control wiring if the device does not have a single point of connection.

D. Division 25 is responsible for communicating with the BACnet Interface Device using BACnet objects and services
to access this data and for mapping the BACnet objects from the device(s) in this Specification Section to the
BACnet Object Integration Device to create graphics, reports, trends, alarms, schedules and other requirements
Specl_.fiedinDiVision25. vision is-enlv-respnonsible-fe omm .,i ith the BA ne nfo aee avico
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E. This BACnet Interface Device is a BACnet MS/TP device. See Division 25 for networking responsibilities.
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3.04 CONNECTIONS

A. Piping installation requirements are specified in other Division 23 Sections. Drawings indicate general arrangement
of piping, fittings, and specialties. Specific connection requirements are as follows:

1. Install piping adjacent to machine to allow service and maintenance.
Connect piping to fan-coil-unit factory hydronic piping package. Install piping package if shipped loose.
3. Connect condensate drain to indirect waste.
a.  Install condensate trap of adequate depth to seal against the pressure of fan. Install cleanouts in piping at
changes of direction.

B. Connect supply and return ducts to fan-coil units with flexible duct connectors specified in Division 23 Section "Air
Duct Accessories." Comply with safety requirements in UL 1995 for duct connections.

C.  Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."
D. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."
3.05 FIELD QUALITY CONTROL

A. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, and adjust field-
assembled components and equipment installation, including connections. Report results in writing.

B. Perform the following field tests and inspections and prepare test reports:

1. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and
unit operation.

2. Operate electric heating elements through each stage to verify proper operation and electrical connections.
3. Test and adjust controls and safety devices. Replace damaged and malfunctioning controls and equipment.

C. Remove and replace malfunctioning units and retest as specified above.

D. Engage a factory authorized service representative to perform and/or assist with integration of equipment with the
Building Automation System as part of the commissioning process. This shall be a separate, second visit at a different
date than startup.

3.06 ADJUSTING

A. Adjust initial temperature and humidity set points.

B. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, provide on-site
assistance in adjusting system to suit actual occupied conditions. Provide up to two visits to Project during other than
normal occupancy hours for this purpose.

3.07 DEMONSTRATION

A. Train Owner’s maintenance personnel to adjust, operate and maintain fan coil units. Refer to Division 01 Section
“Demonstration and Training.”

1.  Required Time: 2 hours.

B. Referto 2508 01, 25 08 02 and 25 20 23.82.19 for start-up, commissioning and training requirement for the BACnet
Interface Devices provided in this Specification Section.

END OF SECTION 23 82 19
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SECTION 23 84 13

HUMIDIFIERS WITH WATER TREATMENT SYSTEM

PART 1: GENERAL
1.01 SUMMARY
This Section includes the following:
1. Self-contained resistive humidifiers.
2. Water treatment system including softeners, dechlorinator and reverse osmosis.
3. Intent is to provide a fully assembled, pre-piped water treatment and humidifier system(s).
B. Related Sections:

1. Section 25 20 23.84.13 Integrated Automation — BACnet Interface Device (Gateway/Native BACnet Devices)
Humidifier (All Types).

2. Section 25 00 13 Integrated Automation — General Requirements — All Trades Work Responsibilities.
3. Division 25 Schedule 3 — BACnet Single Line Diagram and Responsibility Matrix (Applies to all Trades).
1.02 DEFINITION

A. Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-control,
signaling power-limited circuits.

1.03 SUBMITTALS
A. Product Data: Include rated capacities, operating characteristics, furnished specialties, and accessories.

B. Shop Drawings: Detail fabrication and installation of humidifiers. Include piping details, plans, elevations, sections,
details of components, manifolds, and attachments to other work.

1. Wiring Diagrams: Power, signal, and control wiring.

C. Coordination Drawings: Detail humidifiers and adjacent equipment. Show support locations, type of support, weight
on each support, required clearances, and other details, drawn to scale, on which the following items are shown and
coordinated with each other, based on input from installers of the items involved:

1. Structural members to which humidifiers will be attached.
2. Size and location of initial access modules for acoustical tile.

D. Field quality-control test reports.
E. Operation and Maintenance Data: For humidifiers to include in operation and maintenance manuals.

F. Include the BACnet Interface Device with Submittal showing proprietary points listed in 25 20 23.84.13 are mapped
to BACnet Object Types. Failure to do so will result in automatic rejection of the Submittal.

1.04 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by a
testing agency acceptable to authorities having jurisdiction, and marked for intended use.

No. 213106 23 84 13-1 Humidifiers with Water Treatment System
Reissued Addendum No. 2



B. Comply with ARI 640, "Commercial and Industrial Humidifiers.

1.05 COORDINATION

A. Coordinate location and installation of humidifiers with manifolds in ducts and air-handling units or occupied space.
Revise locations and elevations to suit field conditions and to ensure proper humidifier operation.

1.06 WARRANTY

A. Product shall be warranted to be free from defects in materials and fabrication for a period of two years after
installation or 27 months from ship date.

PART 2: PRODUCTS
2.01 MANUFACTURERS

A. Manufacturers listed shall provide a complete system of equipment listed here-in, and there shall not be mixing and
matching of manufacturers amongst different equipment(s). Subject to compliance with requirements, provide
products by one of the following:

Dri-Steem Corporation.
Armstrong International, Inc.
Carel USA, LLC.

Carnes Co., Inc.

Herrmidifier.

Hygromatik; Spirax Sarco, Inc.
Nortec Industries Inc.

Nk -

2.02 SELF-CONTAINED HUMIDIFIERS
A. The basis of design is Dri-Steem Corporation RTS electric steam humidifier.

B. General: Provide electric resistive evaporative steam humidifiers of size, capacity, and configuration as indicated on
the drawings.

1. Tank and heater plate:
a.  Tank and heater plate: 14-gauge 304-stainless steel with Heli-arc welded seams.

b.  Tank bottom shall be dual sloped with side exit drain port located at bottom of slopes to ensure complete
draining of tank.

c.  Steam outlet on top of tank configured to connect to hose and pipe (NPT or BSP connection) for all sizes,
and including flanged pipe connection option on -3 and -4 stage units.

d.  Quick removable heater plate with weld studs, flange nuts and gasketed flanges shall be located at the
front of the tank. There shall be no in board flange on tank to allow for easy tank cleaning.

C. Immersion heater(s): Heater(s) shall be Incoloy alloy-sheathed resistance type designed for no more than 91 watts
per square inch. Two threaded ends of each heater element shall pass through the heater plate at the front of the
evaporating chamber and be secured and sealed with Thermoseal synthetic gaskets, safety washers, and threaded
nuts.

D. Mounting: Humidifier shall be mounted on a wall using lag bolts (-1 and -2 stage models) or the humidifier shall be
mounted directly to the floor (-3 and -4 stage models).
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E.  Water type, fill, and drain requirements:

1.

2.

The humidifier shall be capable of generating steam from well, tap, softened, DI or RO water.
The humidifier shall not require changes to controls or components in the field due to changes in water type.

The humidifier shall sense water purity and automatically adjust drain rates accordingly to minimize tank
maintenance and optimize water usage.

Fill line plumbing shall include anti-siphoning mechanisms that prevent tank siphoning and potential inlet water
contamination.

Humidifier shall incorporate a water surface skimming feature to drain away water surface debris and
contaminants to minimize tank cleaning maintenance and risk of foaming.

An electric full port ball valve shall be mounted on humidifier assembly to allow tank to drain automatically at
the end of a humidification season.

a.  Provide complete tank draining with no standing water.
b. Minimum 5 gpm flow rate for fast draining.
c.  The system shall monitor drain water temperature with temperature viewable on the unit’s display.

Integral water tempering control shall meter cold water at the drain in order to temper 212°F water to a
maximum 140°F discharge temperature at full drain rate to sanitary system during normal operation.

a. Drain water tempering shall employ closed loop feedback using the drain temperature sensor to
automatically control the drain and fill valves. Drain water temperature shall not exceed 140 °F while
system shall minimize (cold) water usage by not excessively tempering.

b. Minimize drain and refill time by sensing when water is no longer draining (tank empty) to quickly
initialize refilling of tank and subsequent re-start of humidification.

F.  Manifold: ASTM A 666, Type 316 stainless-steel tube(s) extending across entire width of duct or plenum and
equipped with mounting brackets on ends.

G. Control Panel:

1. Factory-wired disconnect switch.
2. Liquid-crystal display.
3. Programmable keyboard.
4.  Set-point adjustment.
5. Warning signal indicating end of replaceable cylinder life.
6. Low-voltage, control circuit.
7.  Diagnostic, maintenance, alarm, and status features.
8. High-water sensor to prevent overfilling.
H. Controls:
1. Microprocessor-based control system for modulating or cycling control, and start/stop and status monitoring for
interface to central HVAC instrumentation and controls.
2. Solenoid-fill and automatic drain valves to maintain water level and temper hot drain water.
3. Field-adjustable timer to control drain cycle for flush duration and interval.
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4.  Controls shall drain tanks if no demand for humidification for more than 72 hours.
5. Conductivity-type level controls.

6. Interoperability using BACnet IP only.

I.  BAChnet Interface Devices:

1. Provide BACnet Interface Devices for each Humidifier so that the units are presented as a series of AV, BV
and MSV BACnet objects. See 25 20 23.84.13 for the list of objects that must be supported. This list is the
minimum acceptable.

J. Accessories:
1. Airflow switch for preventing humidifier operation without airflow.
2.03 WATER SOFTENER
A. Basis of design is Dri-Steem Hydrotrue water softener.
B. Duplex water pre-treatment components and piping shall include:

1. Electronic metered control valve(s) with integrated bypass valve (1” models).

2. Two resin tanks.

3. Support gravel.

4.  Strong-acid cationic resin, polystyrene cross linked with 8% divinylbenzene structure. NSF-44 certified.
Sodium ionic form.

5. Two sets of internal distribution.

6.  Brine line flow control.

7. Drain line flow control based on the size of the resin tank.

8. Water meter for efficient backwash capabilities.

9.  High density polyethylene (HDPE) brine tank with lid and brine valve.

10. Solid-state microprocessor with front panel display.

11. Micro-switch kit.

2.04 DECHLORINATOR
A. Basis of design is Dri-Steem Hydrotrue dechlorinator.
B.  Water pre-treatment dechlorinator components and piping shall include:

1. Granular, activated-carbon filter, 12 x 40 mesh, coconut based, compliant with ANSI B604.

2. Electronic control valve(s) with integrated bypass valve (17 models).

3. One resin tank.
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7.

8.

Support gravel.

One set of internal distribution.

Darian line flow control based on the size of the resin tank.

Solid-state microprocessor with front panel display.

Micro-switch kit.

2.05 REVERSE OSMOSIS (RO) SYSTEM

A. Basis of design is Dri-Steem Hydrotrue RO-200 series.

B. RO water treatment system shall include:

1.  Frame: Frame shall be steel, primed and finished with powder-coat epoxy paint. Frame shall be equipped for
and support loads imposed during rigging and operation. Frame shall house RO pump and system control
components described below.

2. Sizing: RO system shall be rated for flow at 50°F inlet water temperature.

3. Membrane Angled Vessel(s): RO system shall have angled membrane vessel(s) for easy membrane removal.

4.  Components:

a.  Brass rotary pump and premium efficient ODP motor with drip cover.

b. RO membrane(s): Extra low energy thin-film composite (TFC), high-efficiency, high-flow filtering
membrane(s).

c. RO Pressure Vessel(s): Stainless steel with clamp style (U-pin not excepted).

d.  Automatic inlet feed solenoid valve, brass construction.

e. Permeate flow meter, panel mounted.

f.  Concentrate flow meter, panel mounted.

g.  Recycle flow meter, panel mounted.

h.  Concentrate to drain control valve.

i.  Recycle control valve.

j-  Permeate control valve.

k.  Low pressure pump protection.

l.  Pressure transmitter for filter inlet, filter outlet, tank pressure; 316L SS material.

m. Liquid filled pressure gauges for filter in/out and system pressures, panel mounted, SS construction.

n.  TDS sensor with LED display.

0.  System on-off with pressure kit and dual shut-off valves.

p. Permeate manifold for connections to pressurized tank and process equipment.

q-  Microprocessor controller with LED keypad display.

r.  Water inlet low-pressure detection.

s.  Automatic membrane fast flush on startup capability.

t.  Automatic membrane flush based on inactivity capability.

u.  S-micron sediment filter.

v.  10-micron carbon cartridge (quantity 2).

w. Pressurized RO holding tank mounted on RO frame.

5.  Permeate Storage Tank:

a.  Manufacturer shall provide a 4.4 gallon painted carbon steel storage tank with rubber bladder. The tank
shall have one water connection and an air Schrader valve to fill the bladder side with compressed air.
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6. Controls:
a.  Microprocessor-based control system to monitor, control, and/or adjust the following parameters:

1)  System alarms and system messages, current and previous.
2)  Adjustable water flush duration and frequency. Programmable outputs for remote signaling of alarms
and/or messages.
3) System diagnostics that include:
a)  Test outputs function to verify component operation.
b) Test RO function, by simulating demand to validate performance.
c) Data collection of TDS, inlet pressure, post filter pressure, storage tank pressure, water pump
hours, alarms, and service messages for viewing from the keypad/display or Web interface.
4) Password-protected system parameters.
5) Keypad/display or Web interface displays in English languages.
6) Numerical units displayed in inch-pound or SI units.
7) Interoperability using BACnet IP only.

2.06 SKID MOUNT

A. Water treatment system components and humidifiers shall be skid mounted and pre-piped at the factory.

B. Frame: Frame shall be steel, primed and finished with powder-coat epoxy paint. Frame shall be equipped for and
support loads imposed during rigging and operation. Frame shall house all softeners, dechlorinators, RO system
components, humidifiers, support piping, and electrical boxes.

C. System Components: System shall be placed on the frame and secured with straps.

D. Piping: The water treatment system on the skid shall be plumbed at the manufacturer allowing for one connection,
made in the field, for water inlet, humidifier outlet, and all drains.

E. Electrical: Frame shall have a mounted electrical box for one point of connection to the power supply of each piece
of equipment. The internal wiring shall be done by the manufacturer.

F.  Support Legs: Frame shall come with thread able feet to allow for field leveling.

PART 3: EXECUTION
3.01 EXAMINATION

A. Examine ducts, air-handling units, and conditions for compliance with requirements for installation tolerances and
other conditions affecting performance.

B. Examine roughing-in for piping systems to verify actual locations of piping connections before humidifier
installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.
3.02 INSTALLATION

A. Install humidifiers with required clearance for service and maintenance.

B.  Seal humidifier manifold duct or plenum penetrations with flange.

C. Install humidifier manifolds in metal ducts and casings constructed according to SMACNA's "HVAC Duct
Construction Standards, Metal and Flexible."
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D. Install water treatment system in accordance with manufacturer’s most current installation guidelines and maintain
all recommended clearances for service and maintenance.
E. Install steam generator level on concrete base. Concrete base is specified in Division 23 Section "Common Work
Results for HVAC."
F.  Concrete Bases: Anchor steam generator to concrete base.
1. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, install dowel rods on
18-inch centers around full perimeter of base.
2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into
structural concrete floor.
3. Place and secure anchorage devices. Use setting drawings, templates, diagrams, instructions, and directions
furnished with items to be embedded.
4. Install anchor bolts to elevations required for proper attachment to supported equipment.
5. Cast-in-place concrete materials and placement requirements are specified in Division 03.
3.03 INSTALLATION OF BACnet INTERFACE DEVICES
A. See the Division 25 Responsibility Matrix for the execution responsibilities for Equipment Supplier, Controls and
Electrical Subcontractor.
B.  The supplier is responsible for supplying and installing the BACnet Interface Device.
C. Electrical is responsible for power and any control wiring if the device does not have a single point of connection.
D. Division 25 is responsible for communicating with the BACnet Interface Device using BACnet objects and services
to access this data and for mapping the BACnet objects from the device(s) in this Specification Section to the
BACnet Object Integration Device to create graphics, reports, trends, alarms, schedules and other requirements
specified in Division 25. Divisien25-is-enly respensible for-communieating-with-the BACnetInterface Deviee
ine BAC bi 1 . his-data.
E. This BACnet Interface Device is a BACnet/IP device. See Division 27 for networking responsibilities.
3.04 CONNECTIONS
A. Piping installation requirements are specified in other Division 23 Sections. Drawings indicate general arrangement
of piping, fittings, and specialties.
1. Install piping adjacent to humidifiers to allow service and maintenance.
2. Install shutoff valve, strainer, backflow preventer, and union in humidifier makeup line.
B. Install electrical devices and piping specialties furnished by manufacturer but not factory mounted.
C. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."
D. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."
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3.05 FIELD QUALITY CONTROL

A.

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, adjust and
commission components, assemblies, and equipment installations, including connections. Coordinate with
commissioning of the building and report results in writing.

Perform tests and inspections and prepare test reports.

1.  Manufacturer's Field Service: Engage a factory-authorized service representative to inspect components,
assemblies, and equipment installations, including connections, and to assist in testing.

Tests and Inspections:
1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no leaks exist.

2. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and
unit operation.

3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
Remove and replace malfunctioning units and retest as specified above.
Engage a factory authorized service representative to perform and/or assist with integration of equipment with the

Building Automation System as part of the commissioning process. This shall be a separate, second visit at a different
date than startup.

3.06 DEMONSTRATION

A. Train Owner’s maintenance personnel to adjust, operate and maintain humidifiers with water treatment system. Refer
to Division 01 Section “Demonstration and Training.”
1. Required Time: 6 hours.
B. Referto 2508 00,25 08 01 and 25 20 23.84.13 for start-up, commissioning and training requirements for the BACnet
Interface Devices provided in this Specification Section.
END OF SECTION 23 84 13
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Regional Operations and Division 25 Addendum 01 — Applies to all Trades Page 1
Communications
Facility, Libertyville, IL 60048 Addendum Issued: 2023-02-21

Division 25 Addendum

Note: Bold Double Underline text is an insertion. Strikeouttext is a deletion.
Refer to 25 00 11

1. Change 1.04.1.7.1 to read as follows:

Section 25 20 EV Charging Stations BACnet Interface Device shall be provided by the Division
25 BAS Contractor using BACnet Web Services. See this Section for details._BACnet
Interface Device deleted.

2. Change 1.07.1.1 to read as follows:

Integration of the EV charging stations as outlined in 25 20 26.26.53. BACnet Interf

Devi | .

3. Change 1.15.1.1 to read as follows:

Division 25 BAS Contractor shall allow for a minimum maximum of 40,000 BACnet Object
Types to be mapped.

4. Change 1.15.1.2 to read as follows:

Division 25 BAS Contractor shall allow for a mirimum maximum of 5,000 BACnet Object

Types that shall be writeable. This includes any MSOs-and-MSVs Als, AOs, AVs, Bls, BOs,
BVs, MSIs, MSOs and MSVs that need to be writeable.

5. Change 1.15.1.4 to read as follows:

icati
install n aVM n whner. BACn ingle Line Diagram an
R nsibility Matrix A ndum for ils.
Refer to 25 00 13

1. Change 1.13.4.11 to read as follows:

Graphics Column: This is to be done by Division 25 BAS Contractor.-undera-separate-contract
with-the Owner.

2. Change 1.13.4.12 to read as follows:

Trend Column: This is to be done by Division 25 BAS Contractor. -under-a-separate-contract-with
the-Owner-
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Communications
Facility, Libertyville, IL 60048 Addendum Issued: 2023-02-21

Refer to 25 06 00
1. Change Schedule 3 attachment reference to read as follows:

SCHEDULE 3 - BACNET SINGLE LINE DIAGRAM AND RESPONSIBILITY
MATRIX (APPLIES TO ALL TRADES)

Iheéehedui&sattaehed—asaseparat&ﬂemm#&@emaeweeumem& Thg BAgng; §|nglg

The revised Schedule 3 BACnet Single Line Diagram and Responsibility Matrix is attached to this
Addendum.
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Refer to 25 08 02

Revise all the following clauses as specified below:

1.11 Recommissioning Manual

1111

Not required.

1.12 One Year Commissioning Review

1121

112111
1.12.1.1.2
1.12.1.1.3
1.12.1.1.4
1.12.1.15
1.13 Occupant Concerns Review
1.13.1  Not required.
1.14 Final Commissioning Report BAS Components
1.14.1  The Commissioning Authority shall compile a final Commissioning Report. Summarize all of
the tasks, findings, conclusions, and recommendations of the commissioning process. Indicate
the actual performance of the building systems in reference to the Design Intent and contract
documents. Include completed pre-functional inspection checklists, functional performance
testing records, diagnostic monitoring results, identified deficiencies, recommendations, and a
summary of commissioning activities.
1.14.1.1  The Commissioning Authority shall distribute this report electronically. Recipients are
responsible for printing their own copies.
1.15 Deferred/Seasonal Testlng_o_f_B_A—S_C_o_nlm
1.15.1 i 3
1.15.2  The Commissioning Authority will attempt to schedule such testing so as to avoid this
requirement. DuLLsmn_ZS_BAS_QQMLaleLshaU_aLLOAALLQLZA_hQALs_LQLs_anaL
n rmrfII. 4 » —
1.15.3  The need for such deferred/seasonal testing will not be used to delay granting Substantial
Completion.
1.15.4  Theredisne See Division 26 for deferred/seasonal testing for Electrical.
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1155 See Division 23 for deferred/seasonal testing for Mechanical.

2 - PRODUCTS
2.01 Test Equipment

2.01.1  The Division 25 BAS Contractor shall provide all test equipment needed for the Work of this
Specification section.

3-EXECUTION

3.01 Commissioning Binder BAS Components

3.01.1 Division 25 BAS Contractor shall prepare the BAS Components of the Commissioning
Binder based on the direction from the Commissioning Authority. The Table of Contents is as

follows:

3.01.1.1  Submittal Review By Commissioning Authority

3.01.1.2  Basis of Design and Design Intent Documents By Design Team

3.01.1.3  Commissioning Plan and Commissioning Schedule

3.01.1.4  Start-Up/Pre-Functional Checklists/Equipment Startup Reports/Functional Performance
Test Forms

3.01.1.5  Deficiency Report and Resolution Record

3.01.1.6  Deferred/Seasonal Testing

3.01.1.7  Final Commissioning Report

3.01.2 Commissioning Authority shall provide one (1) printed copy of the Commissioning Binder to
the Owner.
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Refer to 25 1511
1. Change 2.01.3 to read as follows:

The Level 0 Front End software configuration shall support the full expansion of the BAS network

without the addltlon of BAS fleld devwes Ln%rder—teiaem{ateikweexpansmandradmnenef

A

leea%eeken—]:&k&@euﬂty—s—BAGﬂet—lﬂ%emetweﬂe 111124 n
licenser iremen

2. Change 2.09.2 to read as follows:

The Level 0 Web server and the Level 0 Front End licenses prowded in the Work shall allow for

Refer to 25 15 11.01

1. Change 3.02 to read as follows:

Site, Floor and Roof Plan Base Plan Graphics Refer to Contract Documents for updated
) l l [ ! . hi -

2. Change 3.02.7.1 to read as follows:

Provide a floor plan showing the Camera and Card Reader equipment. The Owner will provide a

colorization and symbol standard. The Division 25 BAS Contractor shall create a Camera and

Card Reader Floor Plan graphic similar to the Fire Alarm Floor Plan graphic. BACnet Interface
Devi | .

3. Change 3.03 to read as follows:

Mechanical and Electrlcal Room Graphics Refer to Contract D ggg; en ;g or updated
Mechanical and El | Room B Plan in hi ion.

4. Change 3.31.3 to read as follows:

5. Change 3.33.1 to read as follows:
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6. Change 3.41.1 to read as follows:

7. Change 3.43.1 to read as follows:

8. Change 3.43.2 to read as follows:

9. Change 3.44.1 to read as follows:

Refer to 25 15 11.02

1. Change 3.01.11 to read as follows:

Refer to E5.02 for an ili nd En Metering Matrix.
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Refer to 25 20 22.11.23.13

1. Change occurrences of reference to this Division 25 Specification Section number to 25 20
22.11.24.

Refer to 25 20 23.36.00
1. Change 1.01.1.1 to read as follows:
Division 25 BAS Contractor is responsible for providing all equipment and all BACnet Interface

Devices for the flew-meters-Air Terminal Units and is designated as the Equipment Supplier in
this Specification section.

Refer to 25 20 23.84.13
1. Change 1.01.1 to read as follows:

This Specification section outlines the Work requirements for the Division 25 BAS Contractor

Division 23 and CemputerReem-Air-Conditioner Humidifiers with Water Treatment

Equipment Supplier (referred to in this Specification section as the Equipment Supplier)
responsible for the BACnet Interface Device for this equipment outlined in this section.

Refer to 25 20 26.26.53

1. Delete this Division 25 Specification Section entirely.

Refer to 25 20 26.36.50

1. Delete this Division 25 Specification Section entirely.

Refer to 25 20 28.13.00

1. Delete this Division 25 Specification Section entirely.

Refer to 25 20 28.23.00

1. Delete this Division 25 Specification Section entirely.

Schedule 3 BACnet Single Line Diagram and Responsibility Matrix is attached to this Addendum.

End of Addendum
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This Schedule applies to all Trades included in the Work of this Bid.

This Schedule contains 37 pages including this page.

The BACnet Single Line Diagram and the Responsibility Matrix
have been re-issued by Division 25 Addendum 01.

There are no changes to the Responsibility Matrix.
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ifor Cat 6 cable to within 3 ft. of the BACnet Interface Device.

Devices and any safeties or
interlocks in red shall be UL
listed devices

1Division 27 shall then install the purple Cat 6 IP cable from BACnet/

:IP device to patch panel designated by Owner. |
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BACnet Interface Device..

The BACnet Single Line Diagram and the Responsibility Matrix
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There are no chanages to the Responsibility Matrix.

Blue boxes show device architecture

and special wiring requirements.

Note: This grayed out box provides a special note
that apply to specific BACnet Interface Devices.
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Sonel TR (T0) iiegrallon By DR 2 The Responsibility Matrix provides BACnet Singre Line Diagraym
additional details on Work Responsibilities BACnet Interface Devices Legend

for each BACnet Interface Device Type 2023-02-14 - 526.164.ROCB - Re-issued as Division 25 Addendum 01 - Page 2




Map the points found in the BACnet Interface Devices listed in the Division 25 Specification and summarized below.

The BACnet Interface Devices for the Electric Vehicle Charging Stations, the Portable Generator Docking Stations, the Access Control
System and the Video Surveillance System have been deleted by Addendum.

If there is a requirement to map points from devices provided by Division 25 BAS Contractor, these points are in addition to the 40,000 point
allowance in the Division 25 Specification and updated in Addendum.

2507 22.11.16 - BACnet - Utility Supplied Water Meters

2509 22.11.23 - Stick Built - Domestic Water Pumps

2509 22.33.00 - Stick Built - Electric Domestic Heat Pump Water Heaters
2509 23.21.23 - Stick Built - Hydronic Pumps - Constant Speed

2509 23.34.16 - Stick Built - Air Handling - Constant Speed Exhaust Fans
2509 23.73.13 - Stick Built - Air to Air Energy Recovery Equipment
2509 23.73.13 - Stick Built - UV Lamp Monitors for Central-Station Air-Handling Units
2509 23.82.33 - Stick Built - Heating Terminal Units

2515 11.02 - Operator Workstation Software - Reporting Requirements
2520 21.13.19 - Double Action Pre-Action Fire Panels

2520 21.22.00 - Clean Agent Fire Suppression System

2520 21.22.01 - VESDA System

2520 21.31.13 - Fire Pumps

2520 22.11.23.13 - Domestic Water Booster Pumps

2520 23.05.19 - Flow Meters

2520 23.09.50 - Variable Frequency Drives

2520 23.21.23 - Hydronic Pumps with Variable Frequency Drives

2520 23.34.16 - HVAC Fans (Air Handling) with Variable Frequency Drives
2520 23.36.00 - Air Terminal Units

2520 23.52.21 - Electric Boilers

25 20 23.64.30 - Water Heat pumps

2520 23.73.13 - Indoor Central Station AHUs

2520 23.81.23 - Computer Room Air Conditioners

2520 23.82.19 - Fan Coils

2520 23.84.13 - Humidifiers With Water Treatment

2520 23.85.00 - Air Flow Measuring Stations

2520 26.09.23 - Lighting Control Devices (Addressable Fixture)

2520 26.24.13 - Switchboards

2520 26.24.16 - Panelboards

2520 26.27.13 - Electricity Metering Equipment

2520 26.28.16 - Molded Case Circuit Breakers

2520 26.31.00 - Photovoltaic Energy Equipment

2520 26.32.13 - Power Generation - Diesel

2520 26.33.53 - Uninterruptible Power Supplies

25 20 26.33.56 - Emergency Lighting Inverter

2520 26.36.00 - Automatic Transfer Switches

2520 26.56.00 - Exterior Lighting Controls

2520 28.31.11 - JCI/Simplex Fire Detection and Alarm

2525 23.21.13 - Wired Connection - Glycol Tanks

2525 23.21.23 - Wired Connection - Sump/Condensate Pumps

25 25 23.81.23 - Wired Connection - CRAC Unit Condensate Pumps

25 25 26.22.00 - Wired Connection - Low Voltage Transformers - Dry Type
2525 26.43.13 - Wired Connection - SPD (TVSS)

lNew BACnet/IP drop. Owner will
Iprovide IP connection to BACnet Object 1
! Integration Device software application
Iinstalled on the Owner's Virtual Machine. s

BACnet Object Integration Device(s)

Division 25 BAS Contractor shall provide a BACnet
Object Integration Device software application installed
on a VM provided by Owner.

Division 25 BAS Contractor shall map all BACnet objects

from the BACnet/IP and BACnet MS/TP devices shown

on this BACnet Single Line Diagram to BAS Contractor

objects in this Device so graphics, reports, trends,
4 E alarms and schedules can be provided.

The software device shall support Als, AOs, AVs, Bls,

BOs, BVs, MSls, MSOs and MSVs. Support for

mapping Trend Log, Schedule, Calendar, Notification
Class and Event Enrollment Objects is not required if the
BAS Contractor creates these objects in the Integration
Device or a Division 25 supplied BAS panel.

Owner shall provide IP
communications from the ROC
Facility to the BACnet Object
Integration Device.

Allow for a mapping maximum of 40,000 objects of
which 5,000 objects maximum, shall be writable.

The BACnet Object Integration Device software
application shall support the writing of Present Values to
any of the Als, AOs, AVs, Bls, BOs, BVs, MSls, MSOs
and MSVs in the Work of this project.

The Owner will spin up multiple VMs if the Division 25
BAS Contractor needs to provide more than than on
BACnet Object Integration Device to meet the 40,000
object minimum.

This VM is separate from the VM that the Owner will
spin up to host the Division 25 BAS Contractor's Front
End and Reporting software application.

The BACnet Single Line Diagram and the Responsibility Matrix
have been re-issued by Division 25 Addendum 01.
There are no chanaes to the Responsibility Matrix.

Lake County ROC Facility

The Responsibility Matrix provides
additional details on Work Responsibilities
for each BACnet Interface Device Type

BACnet Single Line Diagram
BACnet Object Integration Device software

application installed on Owner's VM
2023-02-14 - 526.164.ROCB - Re-issued as Division 25 Addendum 01 - Page 3




Note: This page shows the stick built and aux contact points for the FNew BACnet/IP drop. Division I
project as a whole. There are references on other pages to stick 26 shall provide orange conduit |
built and aux contact points wired by Division 25. 1and pull wire. Division 27 shall
install purple IP cable in conduit I
This Single Line Diagram shows a typical configuration for providing 1and shall run cable from BAS
BAS devices to pick up the points. Division 25 BAS Contractor device to patch panel. I
shall supply the required BAS devices based on the the BAS T Tt/ T T/ T/~
Contractor's BAS device architecture. The network of BAS devices .
for this Work shall be approved by the Submittal process. I

BACnet/IP
Controller(s) by BACnet MS/TP Network
Division 25 wiring by Division 25
------------------------------------------------------------------------------ e eessssssssssssssssssssssssagy
---------- ey | Aux Contact Points wired by 1
.Aux Contact Points wired by 1 'D|V|5|on 25 on Equipment 1
1 1
' Division 25 on Equipment . .Supplled by Equipment Supplier. s
.Supplled by Equipment Supplier. : I
1 1
1 .BACnet MS/TP Controller supplied
:and installed by Division 25. . : ' :
: . : :BACnet MS/TP Network connection:
IBAC.ngt.MS/TP Network connection | ' by Division 25. .
1 by Division 25. [ . I
J o o om o mm mm e mm mm o e mm e mm mm o e o 1 1 1
.......... mmmmmmmm—a
i
i
Stick Built Points by Division 25. All Stick built TAux Contact points by Division 25. i Taux Contact wiring 3
: o : : . : wiring by : " 'y Division 25 :
Stick Built Point installed on equipment provided by Equipment Supplier. Division 25 1Aux Contact point in panel provided by Equipment y Veemmesssasa
'Supplier. !
Stick Built Point wired to BACnet MS/TP panel by Division 25. : :
" Aux Contact point wired to BACnet MS/TP panel by :
See the following 25 09 sections for Stick Built Point BAS Work. 1 Division 25. .
1 1
2509 22.11.23 Domestic Water Pumps 1 See the following sections for Aux Contact BAS Work. :
2509 22.33.00 Electric Domestic Heat Pump Water Heaters 1 '
2509 23.21.23 Hydronic Pumps - Constant Speed :25 25 23.21.13 Glycol Tanks :
2509 23.34.16 Air Handling - Constant Speed Exhaust Fans 17595 23.21.23 Sum '
. ) . .21, p/Condensate Pumps
25 09 23.73.13 Air to Air Energy Recovery Equipment :25 25 23.81.23 CRAC Unit Condensate Pumps :
2509 23.73.13 UV Lamp Monitors for Central-Station Air-Handling Units "5 05 26.22.00 Low Vol T ; Drv T '
25 09 23.82.33 Heating Terminal Units ' -22.00 Low Voltage Transtormers - Dry Type '
,252526.43.13 SPD (TVSS) '
See the following 25 20 sections for Built-up BACnet Interface Devices that ! :
have Stick Built Points BAS Work. .See Contract Documents for locations and quantities. 1
25 20 23.09.50 VFDs The BACnet Single Line Diagram and the Responsibility Matrix
25 20 23.34.16 HVAC Fans (Air Handling) with Variable Frequency Drives :'fm\:eb:?ennrc?-clzisz;\izde:};oljt:sIRogszoso:soilgitleirt]\? ll:/lrgt?ll
2520 23.36.00 Air Terminal Units :
25 20 23.52.21 Electric Boilers HH
25 20 23.64.30 Water Heat pumps Lake Cou nty ROC FaC| I Ity
2520 23.73.13 Indoor Central Station AHUs — - - H H H
25 20 23.81.23 Computer Room Air Conditioners The Responsibility Matrix provides BACnet Single Line Diagram
25 20 23.82.19 Fan Coils o . ag_ mgugs i i i
25 20 23.84.13 Humidifiers With Water Treatment additional details on Work Responsibilities Stick Built and AL.IX Cont_ac_;t.Equment
A o for each BACnet Interface Device Type Specified in All Divisions
See Contract Documents for locations and quantities. 2023-02-14 - 526.164.ROCB - Re-issued as Division 25 Addendum 01 - Page 4




"New BACnet/IP drop. Division |
26 shall provide orange conduit .
Tand pull wire. Division 27 shall |
1

New BACnet/IP drop. Division I
26 shall provide orange conduit .
"and pull wire. Division 27 shall I
]

New BACnet/IP drop. Division I
26 shall provide orange conduit .
"and pull wire. Division 27 shall I
]

New BACnet/IP drop. Division
26 shall provide orange conduit

. e 1
rand pull wire. Division 27 shall I install purple IP cable in conduit
]

pand shall run cable from BAS
device to patch panel.

install purple IP cable in conduit
;and shall run cable from BAS
device to patch panel.

install purple IP cable in conduit
yand shall run cable from BAS
device to patch panel.

install purple IP cable in conduit
pand shall run cable from BAS
device to patch panel.

25 20 21.22.01 VESDA
System BACnet/IP
Controller

25 20 21.13.19 Pre-Action
System BACnet/IP
Controller

25 20 21.22.00 Clean Agent

25 20 23.31.13 Fire Pump BACnet/IP Controller System BACnet/IP Controller

BACnet/IP Built-Up Controller supplied and installed by
Equipment Supplier.

BACnet/IP Controller supplied and
BACnet/IP Controller supplied installed by Equipment Supplier
and installed by Equipment

Supplier

BACnet/IP Controller supplied
and installed by Equipment
Supplier

.Mappmg of proprietary |
! pomts to the BACnet/IP s

»device and proprietary | Network connection by Division 27. Network connection by Division Hardwired interlocks by Division Network connection by Division

' network wiring by ' _ _ . _ 27. 22. 27.
. Equment Supplier. BACnet device and object mapping to BACnet Object

'Typ of all Devices. Integration Device by Division 25.

Hardwired interlocks by Division 22. Network connection by Division 27.

Hardwired interlocks by Division BACnet device and object mapping Hardwired interlocks by Division

............. . . : 22. to BACnet Object Integration 22.
1 ' Device by Division 25.
e EEEEE .- T pemeemssssscs==-== . BACnet device and object BACnet device and object
: P LT ) : BACnet MS/TP Network : mapping to BACnet Object 1 mapping to BACnet Object
! . . ' |!V[|Eg_b_y_DlVlsLof ?5_ R Integration Device by Division 25. : Integration Device by Division
' I o : T y=se=mseesdeeeameaa- 25.
_____ ; L 12520 21.31.13 . 125 20 21 31.13 | 12520 21.31.13 ! o e VEDs are STowr o ' :Clean Agent System devices ! .
. 1 1 1 o Ulks WIrEs clits SR @ | 1 1
12520 21.31.13 ! , Fire Pump : Fire Pump t ;Flre Pump " |BACnet MS/TP devices. ' Pre-Action System devices :Proprietary network wiringby ' _ _ _ __ ___ ..
1 |:"-e Pump ! 1 VFD See Contract . .VFD See Contract | ; VFD See Contract . ! 1 'Equi S i 1 VE DA 1
. Controller 1 ! Documents for i "Documents for 1 "Documents for : . : 1 1 quipment Supplier. ! ! S SYStem devices 1
' . ' Locations and :  "Locations and s 'Locations and , |These VFDs may also be provided : Proprietary network wiring by * e e e e e mccccccceeen A '
:BACnet MS/TP : :Quantities. : , Quantities. : :Quantities. : as proprietary protocol devices. :Equipment Supplier. : :Eropnetary getwcla_rk wiring by ,
. ' ) ! 1 e e e e e e e e e mmeeo L e eenaaa quipment Supplier. 1
1or proprietary . 'BACnet MS/TP + BACnet MS/TP : BACnet MS/TP : All points shall be mapped to ' Mapplng of proprietary | : :
:Controller : » Controller : » Controller : 1 Controller : BACnet Object Types regardless M- ---- ? ------- 1 pomts to the BACnet/IPy TS oTTTEEEEET
isuppliedand | "supplied and + 'suppliedand s ‘'suppliedand 1 |of which protocol is chosen by the + Mapping of proprietary | «device and proprietary ! s s----=-=-----
sinstalled by 1 “installed b ' linstalled b ' tinstalled b v |Equi t Supoli " points to the BACnet/iP 1 ' : » Mapping of proprietary *
"Division 21. ' Diviei Y L iDiviai Y . :I S aedy ' quipment SUPPHST: »device and proprietary ! network wiring by . ' ts to the BACnet/IP '
' ' ; Division 21. | Division 21. 1 ! Division 21. ' : network b 1 s Equipment Supplier. ' 1 points to the ne '
! ! ' P Lo : , network wiring by ' ' Typ of all Devices. . »device and proprietary
' Network ' ' Network + 'Network ' "Network : iEquipment Supplier. }  «PIITUTIETL L - "network wiring by '
H 1
1connection by rconnection by } iconnection by ! connection by : Jyp of all Devices. + Equipment Supplier. |
,Division25. 'Division 5.« 'Division 25. 1+ !Division 25. s Typ of all Devices. s

The BACnet Single Line Diagram and the Responsibility Matrix
have been re-issued by Division 25 Addendum 01.
There are no changes to the Responsibility Matrix.

Fire Pump Controller Fire Alarm

System to

enable/

Hardwired controls by

Equipment Supplier. Note: Equipment Supplier

shall refer to Division 23 for
the VFD requirements.

disable
device is by
Division 28.

The Responsibility Matrix provides
additional details on Work Responsibilities
for each BACnet Interface Device Type

Lake County ROC Facility
BACnet Single Line Diagram
Fire Pump, Pre-Action Plant, Clean Agent and

Fire Pump VFD| |Fire Pump VFD| |Fire Pump VFD| |Generator ATS Enable/ VESDA BACnhet Interface Devices
Start/Stop Start/Stop Start/Stop Enable/Disable Disable Control S ified in Divisi 21
Control. Control. Control. Control peciiied In Livision
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Division 22
Domestic Water
Booster Pump
Controller

Hardwired controls by
Equipment Supplier.

Booster Pump | |Booster Pump

VFD Start/Stop | |VFD Start/Stop
Control. Control.

Booster Pump
VFD Start/Stop
Control.

"New BACnet/IP drop. Division I
26 shall provide orange conduit .
Tand pull wire. Division 27 shall
install purple IP cable in conduit I
pand shall run cable from BAS .
device to patch panel. I

BACnet/IP Local Area Network Controller

Network connection by Division 27.

Hardwired interlocks by Division 22.

Device by Division 25.

25 20 22.11.23.13 Domestic Water Booster Pump

BACnet/IP Controller supplied and installed by Equipment Supplier

BACnet device and object mapping to BACnet Object Integration

N ' FE R R R R R R R N lessssmman
12520 22.11.23.13 1 .25202211 .23.13 .25202211 2313
1 Domestic Water . ' Booster Pump : ' Booster Pump
1Booster Pump ' | VFD See Contract . : VFD See Contract
"Controller : 1 Documents for 1 1Documents for
: 1 "Locations and 1 "Locations and
1BACnet MS/TP : , Quantities. : , Quantities.
1 . 1 1 !
r Controller supplied  ¥4pacnet Ms/TP 1 *BACHet MS/TP
and installed by 1 :Controller supplied : :Controller supplied
+ Division 26. 1 1and installed by 1 1and installed by
: » ! Division 22. * ! Division 22.
i Network connection "
"by Division 25. 1 1Network connection 1 *Network connection
: 1 |, by Division 25. ' by Division 25.
"BACnet device and o . e )
:object mapping to » "BACnet device and s :BACnet device and
1 BACnet Object 1 :object mapping to : , Object mapping to
1 Integratlon Device by : 1 BACnet Object ; 1BACnet Object
D|V|S|on 25. 1 "Integration Device by 1 "Integration Device by
------------- : Division 25. | Division 25.
1

125 20 22.11.23.13 |
"Booster Pump 1
.VFD See Contract :
" Documents for 1
"Locations and 1
: Quantities. :
1 1
: BACnet MS/TP 1
: Controller supplied |
1and installed by 1
" Division 22. '
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1 Network connection
by Division 25.

1

1BACnet device and
 object mapping to

1 BACnet Object

I |Integration Device by
Division 25.

Note: Equipment Supplier
shall refer to Division 23 for
the VFD requirements.

New BACnet/IP drop. Division I
26 shall provide orange conduit .
Tand pull wire. Division 27 shall
install purple IP cable in conduit I
yand shall run cable from BAS '
device to patch panel. I

25 07 22.11.16 Utility Supplied
Water Meter BACnet/IP Controller

Water Meter c/w BACnet/IP BACnet
Interface Device supplied by the Village of
Libertyville and installed by Division 22.

Network connection by Division 27.
BACnet device and object mapping to

BACnet Object Integration Device by
Division 25.

Note: The VFDs are shown as
BACnet MS/TP devices.

These VFDs may also be provided
proprietary protocol devices.

All BACnet objects shall be
mapped to BACnet Object Types
regardless of which protocol is
chosen by the Equipment Supplier.

The BACnet Single Line Diagram and the Responsibility Matrix
have been re-issued by Division 25 Addendum 01.
There are no changes to the Responsibility Matrix.

The Responsibility Matrix provides
additional details on Work Responsibilities
for each BACnet Interface Device Type

Lake County ROC Facility
BACnet Single Line Diagram
Dom. Water Booster Pump and Water Meter
BACnet Interface Devices
Specified in Division 22

2023-02-14 - 526.164.ROCB - Re-issued as Division 25 Addendum 01 - Page 6




New BACnet/IP drop. Division

I New BACnet/IP drop. Division |
Each AHU BACnet/IP device shall communicate 26 shall provide orange conduit | 26 shall provide orange conduit |
with each Networked Lighting BACnet/IP device < = b 1and pull wire. Division 27 shall I 1and pull wire. Division 27 shall |
[ | 1

over the Owner's Enterprise LAN. install purple IP cable in conduit install purple IP cable in conduit
;yand shall run cable from BAS yand shall run cable from BAS
Lighting Equipment Supplier shall expose the state of the device to patch panel. device to patch panel.

Each AHU BACnet/IP device

Occupancy/Vacancy Sensors. - — —— — — shall communicate with each U —
' humidifier BACnet/IP device over '
Division 25 BAS Contractor shall map the state of the Lighting I the Owner's Enterprise LAN. I
Systems Occupancy/Vacancy Sensors to BAS panel BVs so as i ;
to implement the CA Title 24 Standby Occupancy Sequence of ! Division 25 Sha", send a.setpomt !
Operations outlined in the Division 25 Specification. and an enlable/d'sable signal and 25 20 23.84.13 Humidifier
25 20 23.73.13 AHU Plant (three New AHUs all Types) shall receive alarms. with Water Treatment
Note: This BACnet . . . . BACnet/IP Controller See
25 20 26.09.23 Networked Lighting . . BACnet/IP Built-Up Controller supplied and installed by Division Contract Documents for Locations
BACnet/IP Controllers Single Line 25 BAS Contractor. and Quantities.
Diagram is typical , e Fir
e Alarm System .
See Page 9 of the BACnet Single Line 9 y Network connection by Division 27. : ystem BACnet/IP Controller supplied
Diagram for information on the BACnet/IP for each AHU interlocks by Division 28. and installed by Equipment
9 o d d 0 th Fire alarm hardwired interlocks by Division 28. Supplier
Networked Lighting Controllers. proviaed in the
Work. BAQnet devi.ce end object mapping to BACnet Object Integration Network connection by Division
Device by Division 25. 27.
. Hardwired interlocks by Division
' 25.
E BACnet device and object
e e TP, AL LR FSmsssmssssssssssssscsssmnes v mapping to BACnet Object
: ' : Integration Device by Division 25.
[ ] : : L]
: [ " 1
[] : : 1
——————————————————— i [] M Tt T "
125 20 23.09.50 HVAC Fans VFDs | : : : : : () | Fmemmeemmmeememmasmmemcms= e mammmmmm=m===- ‘Humidifier !
:(AHU Component) See Contract ' Stick built AHU points Stick built AHU 255 (I)tg 23'73'13 StItCKUV ' See 25 20 23.36.00 for Air Terminal ' 12520 23.85.00 Air Flow : ' System D e mmmemmmeea-
' Documents for Locations and : provided by Division Humidifier points ulit connection to ' Units See Contract Documents for Locations 1 ' Measuring Stations See . ‘devices ' 1 Mapplng of proprietary |
|Quantlt|es . 25 BAS Contractor provided by Division Lam;_) Momtore o , and Quantities. : . Contract Documents for 1 1See Contract : ! pomts to the BACnet/IP s
1 1 See Contract Documents 25 BAS Contractor provided by Division 1 . 1Locations and Quantities. : :Documents . . dev|ce and proprietary :
: BACnet MS/TP : for Locations and See Contract Documents 25. See Contract :See 25 20 23.82.19 for Fan Coil Units 1 ! 1 .for . 1 1 network wmng by '
1 Controller Supplied and installed b 1 Quantities. for Locations and Documents for Locations 1 See Contract Documents for Locations and ' ! BACnet MS/TP 1 1 Locations ! E uipment Supplier. 1
P y Quantities. n ntities. iti ' i i ! 1and ' 1EQuIp PP 1
I Division 25 BAS Contractor 1 and Quantities 1 Quantities. . 1 Controller supplied and installed . . T fal D
' ' 1 See Division 23 for points ' 1 1by Division 25 BAS Contractor. !Quantities. , ,1YPOlal evices. !
1 1 . . P . . .. .. 1
1 Network connection by Division 25 1 itr?c?fdlgitﬁfi'i;giir Se.e DIVISIOH' 23 for Division 25 shall wire to ; Division 25 BAS Contractor shall supply : . . o : : :
1BAS Contractor. 1 points to be installed. BACnet MS/TP 1BACnet MS/TP controllers for the ATUs and ;1 Network connection by Division | Proprletary .
: : Energy Recovery Controller supplied and :FCUs in the Work. See Division 23 for 1 125 BAS Contractor. 1 ' network 1
' All VFDs in the Work are provided by Equipment. Connect all these points installed by Division 25. ylocations and quantities. : : . . : 'erlng by :
' Division 25. 1 . to a BACnet MS/TP I 1 1BACnet device and object . : EqUIpment '
: 1 Connect all these points to controller. See Contract Documents " Network connection by Division 25 BAS ' 'mapping to BACnet Object 1  Supplier. '
1BACnet device and object mapping to 23?3?:: MS/TP o for points. » Contractor. ' | Integration Device by Division N N L LEE !
" BACnet Object Integration Device by | : Division 25 may use a o ' \ 125, .
" Division 25. . o BACnet/IP device if it Division 25 may use a , BACnet device and object mapping to BACnetl e e e e e
' . Division 25 may use a supports /O boards for BACnet/IP device if it .Object Integration Device by Division 25. . The BACnet Single Line Diagram and the Responsibility Matrix
e e e e cccem e ee e 1 BACnet/IP device if it points. supports 1/0 boards for o . have been re-issued by Division 25 Addendum 01.
supports I/O boards for points. There are no chanaes to the Responsibility Matrix.
points. BACnet device and
object mapping to BACnet device and object The Res pons|b| | |ty Matrix pro\"des
Pag.e. 2 aboye shows _ BACnet Object mapping to BACnet Object Stick built ATU and FCU L. . o e
additional stick built points Integration Device by Integration Device by points provided by Division add|t|ona| deta| Is on Wo rk Res pons|b|||t|es
: : that are required for the Division 25. Division 25.
Stick built AHU VFD AHU Built-un BAChet 25 BAS Contractor .
points provided by AHU Builtup BAGne for each BACnet Interface Device Type
Division 25 BAS ' See Division 23 for points to be
Contractor ; ; i
! ] BACnet device and object installed. T
Provide the following mapping to BACnet Object La ke COU I‘Ity ROC FaC| I |ty
points: Integration Device by H : -
Division 25. BACnet Single Line Diagram
-VFD enable/disable BO .
-VFD speed % AO AHUs BACnet Interface Devices
-VFD status Bl Note: Division 25 BAS Contractor shall refer e : el
-VFD Common Alarm BI to Division 23 for the VFD requirements. Sp@leled in Division 23
2023-02-14 - 526.164.ROCB - Re-issued as Division 25 Addendum 01 - Page 7




"New BACnet/IP drop. Division I
26 shall provide orange conduit .
Tand pull wire. Division 27 shall
install purple IP cable in conduit I
pand shall run cable from BAS .
device to patch panel. I

<D

25 20 23 81.23 CRAC Units See Contract

Documents for Locations and Quantities.

Division 25 BACnet/IP device
shall communicate with CRAC
unit BACnet/IP device over the
Owner's Enterprise LAN.

Division 25 shall send a setpoint
and an enable/disable signal and

"New BACnet/IP drop. Division |
26 shall provide orange conduit .
"and pull wire. Division 27 shall
install purple IP cable in conduit I
;yand shall run cable from BAS '
device to patch panel. I

BACnet/IP Device for networking

P>

Division 25 BACnet/IP device
shall communicate with Electric
Boiler BACnet/IP device over the
Owner's Enterprise LAN.

Division 25 shall send a setpoint

New BACnet/IP drop. Division I
26 shall provide orange conduit .
Tand pull wire. Division 27 shall
install purple IP cable in conduit I
pand shall run cable from BAS '
device to patch panel. I

25 20 23.52.21 Electric

Division 23 BACnet MS/TP
devices on a network trunk.

and an enable/disable signal and
shall receive alarms.

Boiler BACnet/IP Controller

See Contract Documents for
Locations and Quantities.

shall receive alarms.

BACnet/IP Built-Up Controller supplied and installed
by CRAC Unit Equipment Supplier.

BACnet/IP Controller supplied and

installed by Equipment Supplier BACnet/IP Controller supplied

and installed by Equipment
Supplier

Network connection by Division 27.

1 Mapplng of proprietary ! .

1 . e
pomts to the BACnet/IP Hardwired interlocks by Division 22. Network connection by Division

.dewce and proprietary ' . 27.

! network wiring by

1 Equment Supplier.

. L S Network connection by Division 27.
Fire alarm hardwired interlocks by Division 28.

BACnet device and object mapping to BACnet

Object Integration Device by Division 25. BACnet device and object mapping to

1
. BACnet Object Integration Device by Hardwired interlocks by Division
1

lTyp of all Devices. Division 25. ) 25.
E BACnet device and object
_______________________________ mapping to BACnet Object
i . ' . Integration Device by Division 25.
. b . : . '
1 L] ] X
1 . e e T e e m mmy g mm m m m m m 1
S e L e e e e e 12520 23.09.50 , 1252023.21.23 , 12520 23.34.16 , PEgiar =" T
1CRAC . 125 25 23.81.23 Aux Contact CRAC Unit Condensate Pump} 1VFDs not I *Hydronic 1 "HVAC Fans I :S stem " Division 25 BAS
! Evaporator Unit !provided by Division 25. (Typ of nn Units shown in the s .elsewhere : .Pumps with . with VFDs see | dy : Contracto_r shaII_
gee Contrtacft i 1Contract Documents) : "shown on this ' !VFDs See * 1 Contract . . evices | make a stick-built
1 Documents for P "BACnet Sinale . ' Contract I "' Documents for I ' 1 point connection
1Locations and " . . ! net single = " "Locations and ! Proprietary 1 ;
D f ' .
' Quantities. : :See Contract Documents for points. : ||S_|n¢z Dltagrtam : :ng:t?::‘r;tznzr ' ! Quantities, : network ! the boiler LWCO
1 . ) : Dee n(:nnrtacf . ' IQuantities. " ! :Wiring by
' Proprietary s 1 Division 25 may use a BACnet MS/TP device BACnet/IP . :ng:tioisznz : : ' " BACnet MS/TP ' 'Equment 1
. g s . . " ol
snetwork wiring by ! jdevice if it supports I/O boards for points. :  Quantities. i 1BACnetMS/TP 1 1Controller supplied s .Supp“er ' rMapping of proprietary |
'Equipment | T eSS sssssssssssssss : . !Controller supplied ; jand installed by 1 ' ! points to the BACnet/IP s
» Supplier. ! 'BACnetMS/TP 1+ sandinstalledby , ,Division 25. : ' . »device and proprietary
----------- ! ' Controller supplied | *Division 25. : :N wwork : fmmmmme " network wiring by ;
Iand installedby o WorK I .Equment Supplier. !
1 Division 25. 1+ 1 Network s 1 connection by ' 'T fall D :
Evaporator proprietary network ' 't rconnectionby 1+ tDivision 25. : , yp of all Devices. 1
1 TS
connection. » Network ., Division 25. - . :
; BACnet device
1connection by LI | ) 11 8 1
Note: Thi K wiring includ  Division 25. . 1BACnetdevice = :?nn; o::;:ectto : The BACnet Single Line Diagram and the Responsibility Matrix
ote: This network wiring includes . ; ,and object . BAgp tg obiect " have been re-issued by Division 25 Addendum 01.
the Teamwork mode wiring between "BACnet device 1 :gAagzlg’?(;?)'ect o Integrr]aetlon fggwce : There are no chanaes to the Responsibility Matrix.
CRAC Units to allow for automatic imoppinglo 1 \Inlegrallon Devi | 1By Divsion 25, __| The Responsibility Matrix provides
failover from the failed CRAC unit to "BACnet Object ' 1byDivision25. ~» ~ 77777777 T P y p
. . 1 . . | I mgm " n mgugm
the next operating CRAC unit. s Integration Device , additional details on Work Responsibilities

1 by Division 25. 1

for each BACnet Interface Device Type

Lake County ROC Facility

Stick built AHU VFD points provided by Division 25

Thermostat/ BAS Contractor. Provide the followi ints: . . .
__sensor network oniractor, Trovide The ToTowing pofnts BACnet Single Line Diagram
i -VFD ble/disable BO . .
connection VFD Spocd % AO CRAC and Boiler BACnet Interface Devices

-VFD status Bl
-VFD Common Alarm BI

Specified in Division 23

Hardwired controls by Equipment Supplier. _ .
2023-02-14 - 526.164.ROCB - Re-issued as Division 25 Addendum 01 - Page 8




New BACnet/IP drop. Division
26 shall provide orange conduit

install purple IP cable in conduit
pand shall run cable from BAS

1and pull wire. Division 27 shall i
1

device to patch panel.

P>

New BACnet/IP drop. Division
26 shall provide orange conduit

Division 25 BACnet/IP device
shall communicate with Heat
Pump system BACnet/IP device .
over the Owner's Enterprise LAN. '

install purple IP cable in conduit
; and shall run cable from BAS
device to patch panel.

1and pull wire. Division 27 shall i
]

Network connection by Division 27.

Hardwired interlocks by Division 23.

BACnet/IP Device for networking Division 23
BACnet MS/TP devices on a network trunk.

BACnet/IP Controller supplied and installed by Equipment
Supplier

BACnet device and object mapping to BACnet Object
Integration Device by Division 25.

.25 20 23.64.30 BACnet MS/TP Controller.
'for Heat Pump System Stick Built and
.Aux Contact points See Contract Documents §

I for Locations and Quantities.
1

' BACnet MS/TP

:Controller supplied and installed by

1 Division 25.
1

:Network connection by Division 25.

1
1 BACnet device and object mapping to BACnet

'Object Integratlon Device by Division 25.

.25 2523.21.13
:Aux Contact
1Glycol Tank
:Alarm
1provided by
"Division 25.

1 See Contract

1 Documents for
1 Locations and

: Quantities.

|

:See Contract
1Documents for
'points to be

:installed.
1

Stick built Heat
Pump Module

points provided

by Division 25.
See Contract
Documents for
Locations and

Quantities.

See Contract
Documents for
points to be
installed.

|25 20 23 05.19
"Flow Meters

; See Contract

1 Documents for

1 Locations and

: Quantities.

1

1BACnet MS/TP
" Controller
:supplied and
1installed by

: Division 25.

1

" Network

' connection by

1 Division 25.

1

1 BACnet device

1and object

"mapping to

. BACnet Object

1 Integration

'Dewce by
D|V|S|on 25.

.25 20 23.21.23
:Hydronlc

i Pumps with
"VFDs See

: Contract

1 Documents for
1 Locations and
: Quantities.

" BACnet MS/TP

I Controller supplied

:and installed by
1 Division 25.

1

: Network
1connection by

: Division 25.

1

1BACnet device
'and object

1 mapplng to
1BACnet Object

: Integration Device

3 by Division 25.

.BACnet MS/TP Network
"wiring by Division 25.

Stick built AHU VFD points provided by Division 25
BAS Contractor. Provide the following points:

-VFD enable/disable BO

-VFD speed % AO

-VFD status Bl

-VFD Common Alarm Bl

25 20 23.64.30 Water Heat Pump BACnet/IP Controller See Contract
Documents for Locations and Quantities.

BACnet/IP Controller supplied and installed by Equipment Supplier
Network connection by Division 27.
Hardwired interlocks by Division 25.

BACnet device and object mapping to BACnet Object Integration Device by
Division 25.

Note: Heat Pump Modules shall
come with the necessary hardware
and software to all Modules to
allow for the automatic failover
from the failed Heat Pump module
to the next operating Heat Pump
module.

| Rl ;' ---------------- 1

1 1 1

1 1 ]

1 ] L}
1252023.64.30 ' ,252023.64.30 | 1252023.64.30
'Water Heat Pump 1 'Water Heat Pump 1 'Water Heat Pump
:Module 01 ' Module 02 " Module 03
1 1 ! "L
:Controller supplied : :Controller supplied : :Controller supplied
:and installed by 1 'and installed by ' 'and installed by
1 Equipment : 1 Equment : 1 Equipment
:Supplier. 1 :Suppller. ' :Suppher

1 1
1 1 ! 1 1
:Network 1 :Network ' :Network
1 connection by 1 sconnection by . sconnection by
! Eqmpment 1 ! Equment 1 ! Equment
.Suppher : .Suppller : .Suppher

1 1

1 Mapplng of proprletary
! pomts to the BACnet/IP 1
.dewce and proprietary ! .
! network wiring by

1 Eqmpment Supplier.

1
1
'Typ of all Devices. :

The BACnet Single Line Diagram and the Responsibility Matrix
have been re-issued by Division 25 Addendum 01.
There are no chanaes to the Responsibility Matrix.

The Responsibility Matrix provides
additional details on Work Responsibilities
for each BACnet Interface Device Type

Lake County ROC Facility

BACnet Single Line Diagram
Water Heat Pump BACnet Interface Devices
Specified in Division 23

2023-02-14 - 526.164.ROCB - Re-issued as Division 25 Addendum 01 - Page 9




New BACnet/IP drop. Division I New BACnet/IP drop. Division
26 shall provide orange conduit |26 shall provide orange conduit

1 New BACnet/IP drop. Division 26 shall provide orange conduit and pull wire. I
Division 27 shall install purple IP cable in conduit and shall run cable from BAS

! 1 . I
Igle‘g BACnet/IFl;drop I I 1 device to patch panel. I 1and pull wire. Division 27 shall 1and pull wire. Division 27 shall  |Note that
y Contractor. Run purple install purple IP cable in conduit install purple IP cable in conduit I separate
Icable in orange conduit . ; Note that there will only be one set of IP drop(s) to either Exterior Relay Lighting ! ; and shall run cable from BAS 1 and shall run cable from BAS ' |BACnet/IP
from BAS panel and I lControIs or the Addressable Panelboard Breakers used for Relay Lighting I device to patch panel. device to patch panel. I devices are
Eerminateatpatchpanel. 1 - — — — — — — — — — — — — - — —— — i — = — — e = = = |ShOWN fOr
1 = .
—— s — — 1 1 each type of
1
I I device.
| . .
1
' :
BACnet/IP Controller(s) 25 20 26.56.00 2520 26.24.16 25 20 26.24.13 Switchboard 2520 26.24.13 Trip Contractor
by Division 25 Exterior Lighting Exterior Lighting Meters and 25 20 26.27.13 Units and ) may use one
. Option 1: Exterior Option 2: Addressable Electricity Metering 252026.28.16 Trip|  |BACnet/IP
: Relay Lighting Panelboard Breakers Equipment See Contract Units on Circuit device so long
R . ' et | Controls see used for Relay Lighting Documents for Locations and Breakers See as the network
1 Aux " ! 125 25 26.43.13 ! Contract Documents See Contract Documents for Quantities. Contract Documents throughput
"Contact ' 'SPDs See : for Locations and Locations and Quantities. g);al-rﬁft?;:,ns and requirements
:Wiring by : . I(I;ontract s ' Quantities. Modbus to BACnet integration to ) of the Division
C s " 1 Documents for 1 Modbus to BACnet BACnet/IP Controller supplied 25
1 1 . Spec are
; Division 25 1 ! :L°°at'_°_"s and . BACnet/IP integration to BACnet/IP and installed by Division 26. Modbus to BACnet met P
EEmEmm == ' IQuantItleS. ' Controller supplied Controller supplied and :r’;tegratltor}lto BACnet/ .
' 1 ' and installed by installed by Division 26. Modbus Controller supplied and F)ndro Zr. alled These t
S :'Aux Contact . Vol e Division 26. installed by Division 26. Eupg ied anzéns alle ese WO_
i 1provided by ' 26 mav use Modbus Controller supplied y bivision £o. BACne't Single
; " Division 26. ' ) y Network connection and installed by Division 26. Modbus integration by Supplier. Line Diagram
o : either a relay by Division 27. Modbus Controller components
:  'Aux Contact ' lighting Modbus integration by Network connection by Division supplied and installed also include
! ' controller or BACnet device and Supplier. 27. by Division 26.
1 wired to BACnet/ 1 - - PP the Work of 25
: 1p b ' panelboards object mapping to . . 20 26.27.13
! 1 Di Pa_ne 2%’ 1 c/w BACnet.Object. Network connection by BACnet device and object g/logbus I[ntegratlon Electricity
1 bivision 2o ! addressable Integration Device by Division 27. mapping to BACnet Object y supplier. :
P 9 4 Meterin
' breakers for Division 25. Integration Device by Division 25. Network " Equi 9 t
1 the relay o BACnet device and object bes\{or . cor;r;ec on quipment.
' lighting Work Hardwired interlocks mapping to BACnet Object Hardwired interlocks by Division ypwsionef4 o
; .-25 25 26.22.00 ': ) by Division 26. Integration Device by 26. BAChet devi g . Mapplng of
P ! Division 25. vonet device an "oroprietary
! mrs 75 kVa or object mapping to ,Prop ietary
i ,larger see : ; . BACnet Object 1points to the !
' 1 Contract ' ! g:/rig;/(\;lr:eselnterlocks by . Integration Device by :BACnet/IP :
i lDocumentsfor ! : ' 1 Division 25. ydevice and *
Locations and 1 . 1
; ' o! e ' proprletary
: 1 Quantities. 1 1 Exterlor 1 : Hardwired interlocks ' ' network :
- : 'Lightng |} | | |  geeeec----- by Division 26 '
1 . 'wmn b
:=+4Aux Contact 1 Unitsee 1 +Meter/Trip Unit : 'E o ¢
"provided by ! 1 Contract ! 1 See Contract ! +Equipmen 1
| L ' 1 1 "Documents for ' 'Suppller '
1 Division 26 ' Documents ' i
. . - Locations and 1 See Contract 1
1 e ; for Locations 1 ' Quantiti 1 + Documents for !
1 1 Ma in Of . .and 1 . 1 Quantities. v S 1 : .
jAux Sontact 1 :progfletgry points j )Quantities. T e - ; : . + Trip Units See Contract ' :zocftl:,n sand
!wired to BACnet/ ! 1 . « Proprietary 1 Juanties. _ 1
1IP panel b |t0 the BACnet/IP * 1 . ! |Addressab|e 1 . ) 1 1 Documents for Locations and .
Division 2%’ ! 1 device and ' +Proprietary ! ' Breaker See ! s network wiring ! Quantities. :
.......... ' :proprietary 1 o network ' , Contract Documents 1by Equipment | ' ) y .
: ' awiring by ! ifor Locations and 1 'Supplier . 1 1 Proprietary network wiring by ;
!network wiring by . ' " 1 ! 'E t Suppli
! 1 Equipment !Quantites. . { 2 mEmememessa=== ! quipment Supplier. !
: Equipment : Sq Fi : ' N
1Supplier. '
' Suppller Typof , j2uppler | ' Proprietary [ The BACnet Single Line Diagram and the Responsibility Matrix
:?II_IZie:/IE:e_S _____ : :network wiring by : have been re-issued by Division 25 Ac!d-elndum Q1.
:Equipment : There are no changes to the Responsibility Matrix.
Supplier . 1 agnm
1
----------- : Lake County ROC Facility

BACnet Single Line Diagram
BACnet Interface Devices
Specified in Division 26
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The Responsibility Matrix provides
additional details on Work Responsibilities
for each BACnet Interface Device Type




Each AHU BACnet/IP device shall communicate
with each Networked Lighting BACnet/IP device
over the Owner's Enterprise LAN.

Lighting Equipment Supplier shall expose the state of the
Occupancy/Vacancy Sensors.

Division 25 BAS Contractor shall map the state of the Lighting
Systems Occupancy/Vacancy Sensors to BAS panel BVs so as
to implement the CA Title 24 Standby Occupancy Sequence of
Operations outlined in the Division 25 Specification.

25 20 23.73.13 AHU Plant (three New
AHUs all Types)

See Page 6 of the BACnet Single Line
Diagram for information on the BACnet/IP
AHU Controllers.

I New BACnet/IP drop. Division |

26 shall provide orange conduit

yand shall run cable from BAS
device to patch panel.

1and pull wire. Division 27 shall
Iinstall purple IP cable in conduit I
1

25 20 26.09.23 Networked Lighting
BACnet/IP Controller See Contract Documents
for Locations and Quantities.

BACnet/IP Controller supplied and installed by
Equipment Supplier

Network connection by Division 27.

BACnet device and object mapping to BACnet
Object Integration Device by Division 25.

Lighting Equipment Supplier shall expose the
state of the Occupancy/Vacancy Sensors so
Division 25 BAS Contractor shall map the state of
the Lighting Systems Occupancy/Vacancy
Sensors to BAS panel BVs so as to implement the
CA Title 24 Standby Occupancy Sequence of
Operations outlined in the Division 25
Specification.

The Networked Lighting system shall also be
used for plug load control. See Contract
Documents for details.

.......... T Emmammag
:Lighting Unit | 1Plug Control
1See Contract "Unit See Contract
"Documents for : Documents for
: Locations and 1 Locations and

1 Quantities. : Quantities.
1

: Proprietary

1 network wiring
1by Equipment
1 Supplier.

1

"Proprietary
:network wiring
:by Equipment
1 Supplier.

The BACnet Single Line Diagram and the Responsibility Matrix
have been re-issued by Division 25 Addendum 01.
There are no chanaes to the Responsibility Matrix.

The Responsibility Matrix provides
additional details on Work Responsibilities
for each BACnet Interface Device Type

Lake County ROC Facility
BACnet Single Line Diagram

BACnet Interface Devices
Specified in Division 26
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New BACnet/IP drop. Division I
26 shall provide orange conduit .
Tand pull wire. Division 27 shall
install purple IP cable in conduit I
pand shall run cable from BAS !
device to patch panel. I

25 20 26.32.13 Generator

Modbus to BACnet integration to
BACnet/IP Controller supplied and
installed by Division 26.

Modbus Controller supplied and
installed by Division 26.

Modbus integration by Supplier.

Network connection by Division 27.

BACnet device and object mapping to

BACnet Object Integration Device by
Division 25..

Hardwired interlocks by Division 26.

1 [
1 1
____L___ 1

\FuelTank ' Fg-=-~="

1

1 Generator
'Leak 1 "Modbus/

. 1

i1Detection , * Proprietary
1Proprietary ' 'Network
' s Network :
' _ : ; ! Proprietary
1Proprietary , "network
:net_work : lwmng by
wwiring by [Equipment
;Equipment ' Supplier.
' Suppher TS TEEeES

1 Mapplng of proprietary ' .
! pomts to the BACnet/IP s
.dewce and proprietary !
! network wiring by
1 Equment Supplier.
'Typ of all Devices.

New BACnet/IP drop. Division
26 shall provide orange conduit
"and pull wire. Division 27 shall
install purple IP cable in conduit
;and shall run cable from BAS
device to patch panel.

25 20 26.36.00 ATSs see
Contract Documents for
Locations and Quantities.

Modbus to BACnet integration

Fire Pump enable/
disable wiring by
Division 26.

to BACnet/IP Controller
supplied and installed by
Division 26.

Modbus Controller supplied and
installed by Division 26.

Modbus integration by Supplier.

BACnet Interface Device

deleted from Scope of Work

iNew BACnet/IP drop

by Contractor. Run purple

1 cable in orange conduit
Ifrom BAS panel and

Iterminate at patch panel.

25 20 26.36.50
Portable Generator

net/IP

27.

Network connection by Division

BACnet device and object
mapping to BACnet Object
Integration Device by Division

disable wiring by
Division 26.

Fire Pump enable/

1 Mappmg of proprietary !
:pomts to the BACnet/IP
rdevice and proprietary
! network wiring by

1 Equment Supplier.
lTyp of all Devices.

25.
Hardwired interlocks by
Division 26.

'
fmmmdaaa
1ATS
: Modbus/

1 Proprietary
"Network

: See Contract
1 Documents

1 for Locations
"and

: Quantities.

1

| Proprietary
1network

1 wiring by
1Equipment
1 .

, Supplier

Note: Provide power
source to ATS BACnet
Interface Devices so
they remain powered
up during the
transition between
Shore power and APU
power.

oller supplied and

Division 26.Ne
connection by
27.

Point mapping by
Division 25.

Hardwired interlocks by
Division 26.

.Portable Generator :
! Docklng Station

1 :Device nn

1

:Proprietary network
'wmng by Equipment
.Suppher

' Mapplng of proprietary '

"points to the BACnet/IP 1

:device and proprietary
! network wiring by

1 Equment Supplier.
lTyp of all Devices.

"New BACnet/IP drop. Division I I New BACnet/IP drop. Division I
26 shall provide orange conduit |26 shall provide orange conduit .
1and pull wire. Division 27 shall Tand pull wire. Division 27 shall
install purple IP cable in conduit I install purple IP cable in conduit I
; and shall run cable from BAS 1 ,and shall run cable from BAS 1
device to patch panel. device to patch panel. I

25 20 26.33.53 UPS

See Contract Documents
for Locations and

2520 26.33.56
Emergency Lighting

Inverter Quantiti
(UPS) uantities.
BACnet/IP BACnet/IP

Controller supplied and
installed by Division 26.

Network connection by
Division 27.

Controller supplied and
installed by Division 26.

Network connection by
Division 27.

Hardwired interlocks by

Hardwired interlocks by
Division 26.Network
connection by Division 27.

Division 26.Network
connection by Division 27.

BACnet device and object
mapping to BACnet
Object Integration Device
by Division 25.

BACnet device and object
mapping to BACnet
Object Integration Device
by Division 25.

Hardwired interlocks by Hardwired interlocks by

Division 26 Division 26.
0
e e e I
: UPS Device See Contract !
.-PFo-pr-le-ta-ry- -: :(D)z:::ri;?:sts for Locations and :
. 1
! networlt: : : .
wirin . . 1
:Eqwgmgnt ' 1 Proprietary network wiring 1
H H 1
.Suppher : :by Equipment Supplier. :
"""" 1
» Mapping of proprietary .K/I;p-plag-o-f 5rc-)p-r|eTta-ry- B

1points to the BACnet/IP
:device and proprietary

1
1
1 1points to the BACnet/IP
1

1 network wiring by :
1
1

1
1
:device and proprietary :
1 hetwork wiring by 1
1Equipment Supplier. Typ :
1of all Devices. '

1 Equipment Supplier. Typ
of all Devices.

The BACnet Single Line Diagram and the Responsibility Matrix
have been re-issued by Division 25 Addendum 01.
There are no chanaes to the Responsibility Matrix.

The Responsibility Matrix provides
additional details on Work Responsibilities
for each BACnet Interface Device Type

Lake County ROC Facility
BACnet Single Line Diagram
BACnet Interface Devices
Specified in Division 26
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I New BACnet/IP drop. Division |

26 shall provide orange conduit !
Tand pull wire. Division 27 shall

install purple IP cable in conduit |
pand shall run cable from BAS .

device to patch panel. |

25 20 26.31.00 Photovoltaic Energy Equipment See

Contract Documents for Locations and Quantities.

Modbus to BACnet integration to BACnet/IP Controller
supplied and installed by Division 26.

The 25 20 26.31.00 Photovoltaic Energy Equipment
reference is to the PV Inverter from Drawing E5.01 shown
on this page.

Modbus Controller supplied and installed by Division 26.
Modbus integration by Supplier.

Network connection by Division 27.

BACnet device and object mapping to BACnet Object
Integration Device by Division 25.

Hardwired interlocks by Division 26.

: Photovoltaic Energy

:Equipment Modbus/

i1 Proprietary PV

"Inverter Network See

: Contract Documents for

1 Locations and Quantities.

1

1

1 Proprietary network

:wiring. by Equipment
Supplier

| New BACnetIP drop. Division |

26 shall provide orange conduit !
Tand pull wire. Division 27 shall

install purple IP cable in conduit I
yand shall run cable from BAS '

device to patch panel. I

25 20 26.24.13 Switchboard
Meters and 25 20 26.27.13

Electricity Metering Note: The
Equipment See Contract .
Documents for Locations and P hotovo Ita | C
Quantities.

Modbus to BACnet integration to E ne rg y
BACnet/IP Controller supplied Eq Ui p me nt

and installed by Division 26.

| Work shall be
Modbus Controller supplied and
installed by Division 26. Bid se pa rate|y_

Modbus integration by Supplier.

Network connection by Division
27.

BACnet device and object
mapping to BACnet Object
Integration Device by Division 25.

Hardwired interlocks by Division
26.

-l -

:MeterlTrip Unit
1 See Contract
"Documents for

: Locations and

1 Quantities.

1

: Proprietary

s network wiring
1by Equipment
»Supplier .

The Responsibility Matrix provides
additional details on Work Responsibilities
for each BACnet Interface Device Type

[rr———
|

PV ARRAY
I
I

PV

INVERTER
| _ i
| QUANTITIES AS .

REQUIRED b

F ——— BY SOLAR CONTRACTOR
[SEPARATE CONTRALT)

Division 26 shall provide conduit and
pull wire from the PV Inverter Modbus/
I Proprietary Protocol device and the

Modbus devices in SWBD-PV to the
Electrical room so the Solar
Contractor can provide the BACnet to
Modbus/Proprietary Protocol gateway
I in this room.

16004

COMDUIT BY DIV 28,
CONDUCTORS BY
SOLAR CONTRACTOR (
SEPARATE CONTRACT)

SWBD - PV
- | 4808277V

oy
p—
L

A

| 16004 [57)
(&)
(11

I Scale: s indicated

I

i E5.01

2004

The BACnet Single Line Diagram and the Responsibility Matrix
have been re-issued by Division 25 Addendum 01.
There are no chanages to the Responsibility Matrix.

Lake County ROC Facility
BACnet Single Line Diagram
PV Equipment BACnet Interface Devices

Specified in Division 26
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by Contractor. Run purple
'cable in orange conduit I
from BAS panel and I
rminate at patch panel. 1

25 20 26.26.53 Ele
(Typ of nn Units sho
Documents)

Vehicle Charging Stations
in the Contract

BACnet WS integration by Kgkision 25.
Network connection by Divisio

Point mapping by Division 25.

Hardwired interlocks by Division 26.

Electric Vehicle

:Charging Stations
1 Proprietary Network
1

:Proprietary network
:wiring by Equipment
1 Supplier

BACnet Interface Device

deleted from Scope of Work

The BACnet Single Line Diagram and the Responsibility Matrix
have been re-issued by Division 25 Addendum 01.
There are no changes to the Responsibility Matrix.

The Responsibility Matrix provides
additional details on Work Responsibilities
for each BACnet Interface Device Type

Lake County ROC Facility
BACnet Single Line Diagram
BACnet Interface Devices
Specified in Division 26
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"New BACnet/IP drop. Division I
26 shall provide orange conduit .
Tand pull wire. Division 27 shall
install purple IP cable in conduit I
and shall run cable from BAS i

New BACnet/IP drop '
Iby Contractor. Run purple I
' cable in orange conduit 1
from BAS panel and I
Eerminate at patch panel. 1

New BACnet/IP drop T
Iby Contractor. Run purple I
' cable in orange conduit '
Ifrom BAS panel and I
Eerminate at patch panel.

20 28.13.00 Access Control
of nn Units shown in the Su
ract Documents) show

8.23.00 Video
ance (Typ of nn Units

BACnet Interface Device BACnel/P BACnet Interface Device
deleted from Scope of Work by Division 26. deleted from Scope of Work

27.
Hardwired interlo

26.Network connec
Division 27.

Hardwired interlocks by
26.Network connection b
Division 27.

............. ' F|re AIarm [
P Mapplng of proprletary g 1 Dewce See |
! pomts to the BACnet/IP1  *contract

Point mapping by Division 25.

1 . . L
»device and proprietary | s Documents ' 26; Hardwired interlocks by Division
"network wiring by 1 :If_‘z:'cations 1 ' . 26.
:Equipment Supplier. v Vand ' ' ' :
'T fall D iti - :
(Jypofall Devices. 1 1 Quantities. - 3 ' ' ' his BACnet Single
' Proprietary 1 iDoor 1intercom ' Card : s, Line ram all Security
:ngrtyr\]/orlg ' 'Control , !Devices ' ] :Ca;ne:ra‘s . DevicesQoming into one
WIrl 1 i i and otner 1 0
! Equipment :Eﬁv'ces Ha ¢ nevices ‘cctv ! BACnet IMrface Device.
1 1 .
'Supplier. s ' :Proprietary: : : }Devices Provide sepate BACnet/IP
"""" *Proprietary | tnetwork | !Proprietary | 1nn ' devices and Manetwork
inetwork 1 ywiring by ! s network ' ' ' ;
' wiring by : iEquipment ;  'wiring by 1 Proprietary | drops if there i ore than
+ Equipment ' :Supplier. *  |Equipment ! :”?t_WOF't: . one supplier for g four
1 1 wirin 0 .
y SUPPIIT: 4= oo o - - togSupler :Equ,gmgnt : categories of devi®s shown
"""" R Supplier. | on this Diagram.

The BACnet Single Line Diagram and the Responsibility Matrix
have been re-issued by Division 25 Addendum 01.
There are no changes to the Responsibility Matrix.

Lake County ROC Facility
BACnet Single Line Diagram
BACnet Interface Devices
Specified in Division 28
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The Responsibility Matrix provides
additional details on Work Responsibilities
for each BACnet Interface Device Type




Work Item Construction Management Power Wiring Communication Wiring Software & Programming
° oy e ° ° ° ° g _ @ = 2 sy
Responsibility Matrix: BAS Administration 5 g 2 2 £ IS B
= 2z z = 8 S = 3 < s % 5 £
O O = % =} = = =y g-w 2 B M L 2 g &
(Applies to all BACnet Device Types and all . : 2 s f iz & S ki z, : 5 &
SRS = = 2 = = 5 = | = & =
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Provide permits and/or pay fees for permits if required by the Authority Having Jurisdiction or per Specification. General Contractor General Contractor N/A |N/A| N/A | N/A N/A N/A N/A N/A N/A | N/A | N/A | N/A N/A
Provide special approval if required by the Authority Having Jurisdiction or per Specification General Contractor General Contractor N/A |N/A| NJA| N/A N/A N/A N/A N/A N/A | NJA | NA | N/A N/A
Provide special testing reports per Specification General Contractor General Contractor N/A |N/A[ N/A| NA N/A N/A N/A N/A N/A | NJ/A | N/A | N/A N/A
Attend Co-ordination Meeting per Division 25 07 nn, 25 20 nn, 25 09 nn, 25 20 nn and 25 25 nn Sections (nn Equipment Supplier, Equipment Supplier,
. . g P . "