CITY OF ORANGE

PUBLIC WORKS DEPARTMENT www.cityoforange.org
ENGINEERING DIVISION MAINTENANCE DIVISION TRAFFIC DIVISION WATER DIVISION
(714) 744-5544 (714) 532-6480 (714) 744-5540 (714) 288-2475
FAX: (714) 744-5573 FAX: (714) 532-6444 FAX: (714) 744-5573 FAX: (714) 744-2973

Date:

To:

Subject:

Addendum No. 1

April 26,2023
All Bidders

Bid No. 22-23.34; SP-4049 Main Library HVAC Replacement

The summary of clarifications in response to pre-bid requests for information (RFI) and changes
to the bid documents for this addendum are as follows:

Request for Information:

1.

Please advise what the working hours are for this project.

Response: Per special provisions section 6-3.3, the working hours are from 7:00AM to 4:00 PM.
Will the building be occupied during construction?

Response: Yes, the building will be occupied during construction.

Is temporary air conditioning required?

Response: Yes, temporary air conditioning is required. Contractor shall ensure normal work
conditions for library staff and visitors during construction.

Please advise if there is a control scope of work and if so, please provide spec and scope of work.

Response: See new section added to the Technical Specifications: Section 230923: Direct-Digital
Control Systems for HVAC.

Please confirm there is no framing work and details 1 to 4 on sheet S-3 are only for to provide
hold down requirement.

Response: It is as noted on drawings.

Key note 2 sheet MP-2 requires a new duct smoke detector. Please clarify if there is an existing
duct smoke detector. If so, are they wired to the fire alarm system?

Response: There are no smoke detectors on the existing AHU.

In relation to keynote 2 on sheet MP-2, please advise if there is any fire alarm work and if so
please provide contact information for the owner's fire alarm company.

Response: The fire alarm vendor is Hilltop Alarm. Their phone number is (714) 237-9989, and
the account number for the system is TG1-0337. Contractor shall coordinate with Hilltop to
connect new smoke detectors to fire alarm system.

The lead time of the units could be as long as 12 months from the approved submittal. There
could be price escalation on the prime and subcontractor's labor and material. Please advise
if there is any allowance that the owner can consider for the possible price increases.



Response: We understand the lead time for the HVAC units is over 12 months. However, there
will not be any allowance for any price adjustments.

9. Please confirm if air balance is required. If yes, please clarify whether the air balance is required
at zones or the entire building.

Response: Yes, air balance is required at zones.

10. Sheet MP-2 Mechanical floor plan keynote: please clarify if the duct leakage test and duct
replacement and repair are required for the entire ductwork or only in the mechanical room.

Response: Duct work is only required in the mechanical room.

11. Sheet MP-2 plumbing demolition plan note 5: state that existing refrigeration piping
remains. Sheet MP-2 plumbing floor plan note 1: state that installs new refrigeration line per
manufacturer recommendation. Please clarify if the refrigeration piping will be new.

Response: New equipment (Air Handler and condenser) have total of eight (8) refrigeration
piping connections. (See AHU-1 Engineering Specifications incorporated with Addendum 1).
Keynote 5 in Detail 3 of MP-2 shows existing refrigeration piping to be reused and Keynote 1 in
detail 4 of MP-2 adding new refrigeration piping adjacent to existing piping to make eight pipes.

12. Do you need to the original bid bond before due date bid date?

Response: Original wet signed bid bonds need to be submitted to the City and must be
postmarked OR received by the bid opening deadline. See Special Provisions Section 1-6.1.3.

The following revisions to the bid package of Bid No. 22-23.34 are provided:
Title Sheet: Bid due date has been postponed to May 18, 2023

Legal Notice: The following changes have been made to the legal notice:
1. Bid due date has been updated.
2. The date the bids will be presented to the City Council has been updated.

Proposal: The following changes have been made to the proposal:
1. Page P-4: Change license requirement to Class C20.

Special Provisions: The following changes have been made to the special provisions:
1. Page SP-3: Update bid due dates for Section 1-6.1.3

Page SP-9: Dates modified for Section 3-3.1

Page SP-12 — SP-13: Surveying section deleted.

Page SP-13 — SP-14: Water Pollution Control section deleted.

Page SP-15: Dates modified for Section 3-13.1.1

Page SP-22: Dates modified for Section 6-1.2

Page SP-24 — SP-25: Final Pay Quantity section deleted.

Nowunbkwn

Technical Specifications: The following changes have been made to the technical specifications:
1. Updated List of Contents
2. Section 230923: Direct-Digital Control Systems for HVAC has been added.

Appendix A: Sample Contract
1. Page 1: Information added regarding project plans.
2. Page 2: Information added regarding Authorized City Representative.



3. Page 2: Remove language regarding resetting permanent survey markers.
4. Page 2: Update work commencement duration after issuance of City Notice to Proceed.

Bidder shall signify the receipt of this addendum with signature on page P-4 of the project’s bid proposal.
Please contact Youichi Nakagawa for any questions regarding this addendum at
ynakagawa(@cityoforange.org or call at 714-744-5572.

Youichi Nakagawa, P.E. Senior Civil Engineer
Public Works — Engineering, 300 E. Chapman Avenue, Orange, CA 92866

Cc: Randy Nguyen



AHU-1

ENGINEERING SPECIFICATIONS

JOB NAME

LOCATION

DATE PREPARED
SEASONS-4 REFERENCE #
UNIT MODEL #

CITY OF ORANGE LIBRARY - CU
ORANGE, CA

Revised 10/12/2017

P06870-CU1

VAXXX [ BMPI10-0694-XXXXX-XXCU

UNIT DESIGNATION AHU-1

SYSTEM VOLTAGE 230/3/60

DESIGN DATA
TOTAL COOLING CAPACITY (BTUH) 836,443
SENSIBLE CAPACITY (BTUH) 692,824
TOTAL AIRFLOW (CFM) 24,000
ESTIMATED REFRIGERANT CHARGE (R410A) 231.2
UNIT EER (REF AHRI 340/360) 10.9
UNIT IEER (REF ANSI/AHRI 340/360-2007) 13.2
LIQUID LINE SIZE QTY (4) 7/8"

SUCTION LINE SIZE

QTY (4) 1-3/8"

COMPRESSOR SECTION

COMPRESSOR:
TYPE COPELAND SCROLL
NUMBER 4
STAGES OF CAPACITY Modulating
AIR COOLED CONDENSER SECTION- MICROGROOVE
CONDENSER COIL:
COIL FACE AREA/ROWS/FPI 96.0/6/12
DESIGN AMBIENT TEMPERATURE (FDB): 95.0
CONDENSER FANS:
TYPE PROPELLER
DIA/RPM 30/1,140
QTY/HP 6/1
UNIT WEIGHT (LBS) 4,500

SEASONS-4, Inc.

P06870-CU1 - Page 1

Douglasville, GA 30134
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BID PROPOSAL
FOR

MAIN LIBRARY HVAC REPLACEMENT

BID NO. 22-23.34
eBidDoc™ 8459269

BIDS DUE:

PLACE:

TIME OF COMPLETION:

PLANS & SPECS AVAILABLE AT:

PROJECT: SP-4049

2:00 PM, Thursday, May4,2023 May 18, 2023

City Clerk's Office, City of Orange, 300 E. Chapman Avenue
Forty-Five (45) Calendar Days

Public Works Dept., 300 E. Chapman Avenue
www.QUESTCDN.com; Email: info@questcdn.com

COST: $20.00
BID INQUIRIES: (714) 744-5527
CITY OF ORANGE
DEPARTMENT OF PUBLIC WORKS
INDEX
1. NOTICE INVITING BIDS (Legal NOtICE).....c.cccverererreieeieerieiienieeieseeesraeiee e saeseeenees LN-1
2. PROPOSAL ..ottt sttt ettt e st bttt P-1 TO P-10
3. ATTACHMENT 1:  Project Special ProviSions ...........cceecuveeveriereenienieseeseesee e SP-1 TO SP-30
4. ATTACHMENT 2:  Technical Specifications
5. APPENDIX A: Performance Bond, Payment Bond and Sample Contract
6. APPENDIX B: Construction Plans
April 2023
Prepared By:
G = TN S i O =
/] s ; * ]Lf (5] 23 NO. C79162
Youichi Nakagawa, Senior Civil Engineer Date s et

Approved By:

P i

Frank Sup/ Assistant Public Works Director/
Ci gineer

4‘/1 £ / 23 Copy No.

Date
Checked by
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LEGAL NOTICE

Sealed bids are invited for Bid No. 22-23.34; Project SP-4049; Main Library HVAC Replacement. Bid forms,
plans and specifications are available at www.questcdn.com. Download the digital documents for $20.00 by inputting
Quest Project #8459269. Contact QuestCDN at 952-233-1632 or info@questcdn.com for assistance with registration
and downloading. Hard copies are not available. The publication, “City of Orange Standard Plans and Specifications”,
latest edition and addendum shall govern the work under this contract and is available on the City of Orange website
at www.cityoforange.org under Public Works Department webpage. Contract documents may also be examined in the
office of the City Engineer.

Bids must be received by 2:00 p.m., May 18 May4, 2023 (Thursday) by one of the following options — walk-up
bids will not be accepted: 1.) Preferred method: Online electronic bid service through QuestCDN vbid Online Bidding;
2.) Courier or U.S. Mail addressed to City Clerk, City of Orange, 300 E. Chapman Ave., Orange CA 92866; or 3.)
Seamless Documents at orangeca.seamlessdocs.com/f/RequestforBidandRequestforProposalSubmittalForm. Bidders
must follow the submittal procedure in the Project Specifications, Section 1-6.1.3.

All bids will be presented to the City Council on June 13, May23; 2023, (Tuesday).

The City reserves the right to reject any or all bids, to reject any item in a bid unless an "all or none" basis is specified
or to waive any informality or technicality in the bids received.

The bidder selected by the City must be properly licensed at the time of submitting its bid as a Warm-Air Heating,
Ventilating and Air-Conditioning Contractor (Class C20). The City will reject the bid as non-responsive if the
bidder does not hold the requisite contractor’s license at the time of submitting its bid. In addition, each subcontractor
listed by the bidder shall possess, at the time of the award and at all times when work is performed, a valid contractor’s
license for the appropriate classification necessary to perform the work for which that subcontractor is listed. Failure
of the bidder to deliver evidence to the City prior to the award of a contract for this Project that each and every
subcontractor listed by the bidder is properly licensed shall constitute a failure to execute the contract and may subject
the bidder to all legal penalties imposed by law, including, but not limited to, forfeiture of the security of the bidder.

A payment bond is required for projects over $25,000. In lieu of retention, the Contractor may deposit qualifying
securities under an escrow agreement, as provided in Public Contract Code Section 22300.

The Contractor and subcontractors shall be registered with Department of Industrial Relations (DIR), per Labor Code
Section 1725.5 at the time of bid. This project is subject to compliance monitoring and job-site posting requirements.
The project is a public work subject to prevailing wage requirements, which can be found at
http://www.dir.ca.gov/dirdatabases.html.

An optional pre-bid walk-through will occur on April 20, 2023, 10:00 AM. Please gather at the Main Library back
parking lot entrance. Bidders are highly encouraged to attend the job walk.

Public Works Department
CITY OF ORANGE
300 East Chapman Avenue
Orange, California 92866-1591
(714) 744-5572

PUBLISHED “ORANGE CITY NEWS”:
April 13,2023

April 20, 2023
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INFORMATION REQUIRED OF BIDDER

The bidder is required to supply the following information. Additional sheets may be attached if necessary.

1.

State the number of consecutive years of experience as a licensed general building contractor holding a Class C20
A license in the State of California:

List at least three (3) projects you have completed as the prime contractor that are similar to the project that is the
subject of this invitation to bid in terms of construction type and/or method, size of project with respect to area or
volume, and contract dollar amount. Such experience shall have been acquired within the past seven (7) years
prior to the date of submittal of this bid:

CONTRACT AMOUNT  CLASS OF WORK DATE COMPLETED NAME, ADDRESS and PHONE

ARG T i

[O8)

NUMBER OF OWNER

For the projects you have described in Item No. 2, above, please give a description of the scope of work performed
by you as the prime contractor:

If requested by the City of Orange, the Bidder shall furnish a notarized financial statement, financial data, or other
information and references sufficiently comprehensive to permit an appraisal of his current financial conditions.

Bidder shall signify receipt of all Addenda here, if any. (NOTE: Any verbal instructions given to bidder inquiries
in the form of addenda will be acknowledged by the bidders on written addenda available at the place of the bid

opening 30 minutes prior to the bid opening.)

ADDENDUM DATE RECEIVED BIDDER'S SIGNATURE

P-4
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(1) A valid license in appropriate classification with which he can perform the specified work.
(2) Record of satisfactory past performance of work with various agencies and industry.

(3) Record of satisfactory compliance with all State, Federal and local laws regarding, but not limited to, fair
employment practice, safety regulations, prevailing wage regulations, labor code, and subcontracts.

(4) Ability to comply with delivery schedules of materials, equipment and labor.
(5) Adequate financial resources to complete the work.
(6) Ability to secure bid bonds, contract bonds and insurances from companies having adequate rating.

(7) Minimum five years of experience in completing contracts of nature, type and size similar to that for which
he is submitting bids and such experience has been acquired not more than seven years prior to submitting a
bid.

1-6.1.3 Procedure for Proposal Submittal

Proposal shall be made and submitted on proposal forms provided by the City in accordance with the notice inviting
bids. Bids will be submitted electronically through QuestCDN vbid Online Bidding, to the City’s Seamless
Document form, or by U.S. Mail or courier. Any bid received after the scheduled closing time for the receipt of
bids shall be returned to the bidder. It shall be the sole responsibility of the bidder to see that his bid is received in
proper time.

Bids must be received by 2:00 p.m., May4. May 18, 2023, (Thursday) by one of the following options — walk-up
bids will not be accepted:

1. Preferred method: Online electronic bid service through QuestCDN vbid Online Bidding. Wet signed
bid bonds shall be submitted to City of Orange Purchasing Department, Attn: Youichi Nakagawa,
Public Works and be postmarked or received by the bid submittal deadline.

2. Courier or U.S. Mail addressed to City Clerk, City of Orange, 300 E. Chapman Ave., Orange CA
92866. Bid documents should be sealed in a clearly marked envelope before placing within the
courier/outer envelope. The shipping label should be made to the attention of Purchasing Division:
Youichi Nakagawa. Please clearly mark the packages as: RFB 22-23.34 SP-4049 Main Library HVAC
Replacement. Note: The City picks up mail from the Post Office at 7 a.m. Delivery to the Post Office
on the due date (Meay—4, May 18, 2023) after 7 a.m. will not result in a timely submittal.

3. Seamless Documents at

orangeca.seamlessdocs.com/f/RequestforBidandRequestforProposalSubmittalForm. (See #4
below.) Wet signed bid bonds shall be submitted to City of Orange Purchasing Department, Attn: Youichi
Nakagawa, Public Works, and be postmarked or received by the bid submittal deadline.

4. Seamless Documents submittals shall have one attachment in PDF format only:

e Attachment 1 labelled RFB 22-23.34 SP-4049 Main Library HVAC — YOUR COMPANY NAME —
BidProposal.pdf: consisting of all pages of the proposal.

Each bid shall be made on blank proposal forms provided by the City of Orange and shall be accompanied with a
certified or cashier's check or a bid bond for not less than 10% of the amount of bid, made payable to the City of
Orange. For electronic bid submittals, wet signed bid bond shall be submitted to the City and must be
postmarked or received by the bid opening deadline. No proposal shall be considered unless this requirement is
met.

Each bidder must be licensed and also pre-qualified as required in Section 1-6.1.1 of these Specifications.

No person, firm or corporation shall be allowed to make, file or be interested in more than one bid for the same work,
unless alternate bids are called for. A person, firm or corporation who has submitted a sub-proposal to a bidder, or
who has quoted prices on materials to a bidder, is not thereby disqualified from submitting a sub-proposal or quoting
prices to the other bidders. If, on the opening of bids, more than one bid appears in which the same person, firm, or
corporation is interested as a principal, all such bids shall be rejected.

SP-3
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work shall consist of straight time wages and burden plus the appropriate overtime of shift premium with no
additional burden (i.e. fringe benefits) on the premium portions

2-8.1 Extra Work: General

If the City and the Contractor cannot reach an agreement to establish an agreed lump sum price or stipulated unit
prices, the City reserves the right to direct the Contractor to perform such work using an acceptable substitute
subcontractor. The City may order the Contractor to obtain bids from three or more subcontractors to perform such
work. Upon written approval of a subcontractor selected by the Engineer, the Contractor shall enter into a subcontract
with such subcontractor to perform such work. All the Contractor's markups shall be in accordance with the provisions
of Section 7-4.3.

The extra work as defined in this section of Standard Specifications, and any work done beyond the lines and grades
shown on the plans, shall only be performed when ordered in writing by the Engineer. In absence of such written
order, any such work shall be considered unauthorized and will not be paid for. Work so done may be ordered removed
at the Contractor's expense.

2-10 DISPUTED WORK

Any claims, potential claims based on an act or failure to act by the Engineer, any protests against the rulings and
decisions of the Engineer, shall be made in writing. Such claims, potential claims or protests shall be addressed to the
Engineer and shall be submitted within ten (10) days after the happening of the event, thing, occurrence, or other
cause, giving rise to such action by the contractor.

The written determination rendered by the Engineer on such actions by the contractor shall be considered as a final
ruling of the City of Orange. Any monetary claims against the City regarding the City's decision shall be filed with
the City Clerk of the City of Orange in accordance with the provisions of chapter 3.16 of Orange Municipal Code,
California Government Code sections 810, 901, 905, 911, 915, 935 and 945.

SECTION 3 - CONTROL OF THE WORK

3-2 SELF PERFORMANCE Provisions of this section DO NOT APPLY
33 SUBCONTRACTORS
3-3.1 Subletting and Assignment ADD the following SUBSECTION:

Subcontractor Procurement Submittal: Within ten (10) ainety(96) calendar days of the Notice to Proceed date, the
Contractor shall furnish the Owner with copies of all Subcontracts entered into and bonds furnished by Subcontractors
for this Project. Submitted subcontract agreements shall be non-redacted. The Contractor shall certify in writing their
ability to perform the balance of work which is not covered by the Subcontractor Procurement Submittal. No
additional payment for Mobilization will be authorized after ten (10) ninety—99) calendar days from the Notice to
Proceed until the Subcontractor Procurement Submittal requirement is satisfied.

The above notice is to be given during working hours, exclusive of Saturdays, Sundays or holidays for the purpose of
permitting the Engineer to make necessary assignments of his representative or inspector on the work.

3-3.2 Registration of Subcontractors ADD the following SUBSECTION:

Only subcontractors registered with the Department of Industrial Relations to bid on public works contracts in
California shall be permitted to perform work or labor or render service under subcontract to the Contractor for any
contract with the City for any public improvement.

34 AUTHORITY OF THE BOARD AND THE ENGINEER

Authority of Board and Inspection shall conform to Section 3-4 of Standard Specifications and the following:

SP-9
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Any changes to Contractor representative or alternative representatives on-site contractual obligation to the project
shall be brought to the immediate attention of the City and Engineer. Any deviations to the contractual obligations
required approval of the City and Engineer. No project supervision on the project (with exception of 90-day
maintenance) will cause immediate closure of the project site with working day charged to the project and backcharge
of hours to the Contractor as mentioned in Section 6-9.

The Contractor is fully responsible for all construction related costs to site closure due to lack of supervision, including
but not limited to, all general condition costs, labor, equipment, materials, and all subcontracting related costs,
including mobilization and de-mobilization charges that may result.

3-6.1 Payment ADD the following SUBSECTION:

All costs assessed to the Contractor for lack of supervision on the project site will be deducted from the monthly
payment invoice/application.

3-7 CONTRACT DOCUMENTS

3-7.3 Plans and Specifications

The Engineer will provide the Contractor, free of charge, up to two (2) copies of plans and special provisions for the
execution of work. The contractor shall have a bonded and insured printing company pick up the originals from the
City to make additional copies, if needed, at no additional cost to the City.

The Contractor shall, at his own expense, obtain copies of the “Standard Specifications”, City of Orange Standard
Plans and Specifications, Standard Plans and Specifications of the State of California, and Work Area Traffic Control
Handbook, for his general use.

If, after award of the contract, should it appear that the work to be done, or any matter relative thereto, is not sufficiently
detailed or explained in the specifications and plans, the Contractor shall apply to the Engineer for such further
explanations as may be necessary and shall conform to such explanation or interpretation as part of the contract.

All scaled dimensions shall be considered approximate. Before proceeding with any work, the Contractor shall
carefully check and verify all dimensions and quantities and shall immediately inform the Engineer or his
representative of any discrepancies.

SP-12
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3-12.1 Cleanup and Dust Control

Unless otherwise authorized by the Engineer, all surplus materials shall be removed from the site of the work
immediately after completion of the work causing the surplus materials. Unless the construction dictates otherwise,
and unless otherwise approved by the Engineer, the Contractor shall furnish and operate a self-loading motor sweeper
with spray nozzles at least once each working day to keep paved areas acceptably clean whenever construction,
including restoration, is incomplete.

Failure of the Contractor to comply with the Engineer's dust control orders may result in an order to suspend work
until the condition is corrected; after filing notice to the Contractor, the Engineer may order this accomplished by
others. All costs thus incurred shall be deducted from the amount to be paid to the Contractor. No additional
compensation will be allowed as a result of such suspension.

No separate payment will be made for any work performed, or material used, to control dust resulting from
the Contractor's performance on the work, or by public traffic, either inside or outside the right-of-way. Full
compensation for such dust control will be considered as included in the prices paid for the various items of
work involved.

SP-13
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3-12.7 Drainage Control

It is anticipated that storm, surface or other waters will be encountered at various times and locations during the work
herein contemplated. Such waters may interfere with Contractor’s operations and may cause damage to adjacent or
down-stream private and/or public property by flooding, lateral erosion, sedimentation, or pollution if not properly
controlled by the Contractor. The Contractor, by submitting a bid, assumes all of said risk and the Contractor
acknowledges that its bid was prepared accordingly.

The Contractor will be required to control all water encountered during construction and shall use appropriate methods
of sediment control and debris barriers to prevent any contaminated water from entering the storm drain piping. These
methods shall include the placement of sand bags, filter fabric and fencing, berms, and other temporary barriers as
needed to comply with the City’s requirements for construction activities. During the course of water control the
Contractor shall conduct construction operation to protect waters from being polluted with fuels, oils, bitumens or
other harmful materials, and shall be responsible for removing said materials in the event protective measures are not
effective.

The Contractor shall conduct his operation in such a manner that storm or other waters may proceed uninterrupted
along their existing street or drainage courses to prevent ponding of water during all phases of construction. Diversion
of water for short reaches to protect construction in progress will be permitted, if public or private properties in the
opinion of the Engineer are not subject to the probability of damage.

The Contractor shall maintain drainage within and through the work areas. The Contractor shall provide and maintain,
at construction site, ample means and devices with which to block, remove, and properly dispose of all water entering
the excavation. Temporary dams of sandbags, asphaltic concrete, or other acceptable material will be permitted when
necessary. Such dams shall be removed from the site as soon as their use is no longer necessary.

Contractor shall contact adjacent residents and businesses to turn off the irrigation systems that are impacting the
construction zone. Diversion of surface water including nuisance water from the excavation site and work area shall
be the responsibility of the contractor, and no separate compensation will be allowed for the removal of surface water
from the excavation site.

3-12.8 Temporary Light, Power and Water

The Contractor shall be required to deposit with the City Water Division for each construction meter used on a City
of Orange fire hydrant. The Contractor will be charged a daily rental fee on each construction water meter, and the
Contractor shall pay for the water used on the project. Water usage by the Contractor shall be charged per hundred
cubic foot.

To protect the public water system from contamination, the construction meter must be installed with a City approved
backflow prevention device. The backflow prevention device must be tested by a County of Orange certified backflow
tester prior to first use. The construction meter and backflow prevention device shall be connected to the same public
water source (City of Orange fire hydrant) throughout the project duration. The device must be re-tested if the meter
is removed and connected to a different water source. All test results shall be submitted to the City of Orange inspector
prior to first use.

The Contractor shall provide for his employees an adequate supply of potable drinking water, which shall be dispensed
through approved sanitary facilities.

SP-14
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3-13 COMPLETION, ACCEPTANCE, AND WARRANTY

3-13.1 Completion

The project is considered certifiable for completion; when all liens and/or claims for labor, materials, tools and
equipment has been paid for and all liens and/or claims releases are received by the City, when all contract items of
work have been completed, including changes to the plan in an acceptable workmanship; when all repairs to damages
of existing utilities, appurtenances and improvements has been completed and accepted by the respective owners;
when all survey monuments and other survey markers have been re-set and copy of center line ties been submitted;
when the project site and all ground occupied by the Contractor is left in a neat and presentable condition. The street
must be swept, and shall not be washed with water. The Contractor prior to acceptance by the Engineer must complete
all corrections noted in the punch list.

Full compensation for conforming to the requirements of this section shall be considered as included in the contract
prices paid for the various contract items or work and no additional compensation will be allowed therefore.

3-13.1.1 Defective Work.

If the Work, or any part thereof, is found to be defective, whether or not manufactured, fabricated, installed, completed
or overlooked and accepted by the City, the Contractor shall, promptly and in accordance with the written instructions
of the City e.g., a “punchlist” and within the reasonable time limits stated therein, either correct such defective Work,
or, if it has been rejected by the City, remove it from the Site and replace it with non-defective and conforming Work.

If, upon notice, the Contractor fails to immediately correct the Defective Work, or the Contractor fails to correct the
Defective Work in a manner conforming to the Contract Documents, the City may order the Contractor to stop all or
part of the Project; however, the City’s right to stop the Project shall not give rise to any duty on the part of the City
to stop Work for the benefit of the Contractor or any other party. The Contractor shall bear all direct and indirect costs
and damages that result from the City’s stop work notice.

The City may determine in its sole discretion to accept Defective Work in lieu of requiring the Contractor to correct
or remove and replace the Defective Work. However, the Contractor shall bear all direct and indirect costs of the
Defective Work, and the diminished value to the Project, as determined by the City evaluation. If the City’s acceptance
of Defective Work occurs prior to Final Payment, the City will issue a Change Order incorporating the necessary
revisions in the Contract Documents with respect to the Defective Work and affording the City the appropriate
decrease in the Contract Price.

If the Contractor fails to correct, remove, or replace Defective Work within fifteen (15) calendar 5-Werking-Days
from the date of written notice from the City, the City may proceed expeditiously with any correction of Defective
Work undertaken in accordance with this section. The City may remedy at a sooner time in the event of an emergency.
The City may remedy after 5 Working Days from the date of written notice when the Contractor fails to correct the
Defective Work in accordance with the Contract Documents, or when the Contractor fails to comply with any other
provision of the Contract Documents.

When undertaking remedial action under this section, the City may: exclude the Contractor from all or part of the Site;
take possession of all or part of the Work, and suspend the Contractor's Work and or Services related thereto; and
incorporate into the Project all materials and equipment stored at the Site or for which the City has paid but the
Contractor has stored elsewhere.

The Contractor shall pay for any claims, costs, losses, and damages incurred by the City in remedying any deficiency
e.g., all costs of repair or replacement of Defective Work and all costs of repair of any other Work on the Project
destroyed or damaged by correction, removal, or replacement of the Contractor's Defective Work.

The Contractor shall not be allowed an extension of the Contract Time or Milestones because of any delay in the
performance of the Project attributable to the City’s undertaking remedial action to correct Defective Work.

For Building Projects which require a certificate of occupancy, not including sewer and water facilities, if the

9L 66

Contractor fails to correct the defective work listed on the City’s “punchlist” within 30 days after the Contract duration,

SP-15



ADD-1

performed by the Contractor, its employees, agents and subcontractors.

The Contractor shall require and verify that all subcontractors maintain insurance meeting all of the requirements
stated herein.

5-8 PUBLIC SAFETY

The Contractor shall have at the worksite copies of suitable extracts of the most current edition of the California
Occupational Safety and Health Act as superseded by Federal Occupational Safety and Health Act. The Contractor
shall comply with provisions of these and all other applicable laws, ordinances, and regulations.

SECTION 6 - PROSECUTION AND PROGRESS OF THE WORK

6-1 CONSTRUCTION SCHEDULE AND COMMENCEMENT OF THE WORK

6-1.1 Construction Schedule

Prior to the commencement of construction, arrangements will be made for a meeting between the Contractor and the
Engineer. The purpose of this meeting is to coordinate the activities of the Contractor within the limits of this contract,
review scheduling, discuss construction methods and clarify inspection procedures. The Contractor shall submit at
this meeting, for approval by the Engineer, the schedule required in the Standard Specifications showing the number
of calendar days required to complete the project.

The Construction Schedule must be submitted to the City for review and approval at the Pre-Construction Meeting.
The Contractor cannot start any work until the construction schedule has been accepted by the City. The construction
schedule must be prepared using Critical Path Method (CPM) and shall be revised and resubmitted if the schedule
fails to reflect the actual progress.

6-1.2 Commence of the Work

The Contract Time shall commence upon the project start date identified in the Notice to Proceed issued to the
Contractor. The Contractor shall not begin any construction on this project prior to this date, unless explicitly
authorized by the Engineer. Work on non-construction items such as Traffic Control Plans, CMS signs placement,
and Public Notification may begin before the date identified in the Notice to Proceed, if approved by the Engineer.

The Contractor shall begin the Work within 10 days of the date stipulated in the Notice to Proceed and shall diligently
prosecute the Contract to completion within the time limit provided in the Contract. Failure to begin work on the project
within 10 days after the Notice to Proceed date may be considered as grounds for termination of the contract due to
contractor breach as described in Section 6-7, Termination of the Contract for Default.

Work shall not commence prior to approval of a Baseline Construction Schedule by the Engineer. The Contractor’s
failure to submit an acceptable Construction Schedule prior to the project start date identified in the Notice to Proceed
shall not entitle him to an extension of time or additional working days.

The Contractor shall notify the Agency Representative of his intent to begin work at least five (5) twe-2) working days
prior to the start of any scheduled or rescheduled work.

6-1.4 Public Works Inspection Outline

The City of Orange requires inspection at the minimum, but not limited to, the following outline.

I.  Required Inspections
A. Electrical work
B. Mechanical work

SP-22



ADD-1

6-4.2 Extension of Time

In the event the work called for under the contract is not finished and completed in all parts and requirements within
the time specified, the City Council shall have the right to increase the number of calendar days for completion or not,
as may seem best to serve the interest of the City.

Except for the delays beyond Contractor's control as described in Sections 6-4.1 and 402-5, the City shall have the
right to charge the Contractor, his heirs, assigns or sureties and to deduct from the final payment for the work, all or
any part, as it may deem proper, of the actual cost of engineering, inspection, superintendence and other overhead
expenses which are directly chargeable to the Contractor and which accrued during the period of such extensions
except that the cost of the final services and preparation of the final estimates shall not be included in such charges.

In addition to the above charges, Contractor shall pay to the Successor Agency liquidated damages as specified in
Section 6-9 for such delays.

No extension of time for the completion of the work called for under the contract shall be allowed unless at least
twenty (20) days prior to the time fixed for the completion thereof, or the time fixed by the Successor Agency Board
of Directors or its designee for such completion as extended, Contractor shall have filed application for extension
thereof, in writing, with the Engineer.

6-9 Liquidated Damages

For each consecutive calendar day in excess of the time specified, as adjusted in accordance with Section 6-6, for the
completion of the work the Contractor shall pay to the City, or have withheld monies due it, the sum of $500 per day.

For each consecutive calendar day in excess of the time specified, as adjusted in accordance with Section 6-6, for
completion of the work and submission of all paperwork thirty-five (35) calendar days after Notice of Completion,
the Contractor shall pay to the City or have withheld from monies due it, the sum of $250 per day. The submission
of all paperwork includes but not limited to Certified Payroll Records, Final Report Utilization of DBE, Final
Compaction Report, Copies of Recorded Centerline Ties with the County Surveyor's office, Record drawings (As-
built), Material Disposal/Recycle Form, and Executed Final Contract Change Order, and any necessary documents to
close-out the project.

SECTION 7 - MEASUREMENT & PAYMENT

7-2  LUMP SUM WORK ADD the following:

The lump sum price payment for REMOVE EXISTING SEASONS 4 5.25 TON MUTLI-ZONE AIR HANDLING
UNIT AND SEASONS 4 2.5 TON AIR COOLED CONDENSING UNIT AND FURNISH AND INSTALL
NEW MULTI-ZONE AIR HANDLING UNIT AND NEW AIR COOLED CONDENSING UNIT PER PLANS
AND SPECIFICATIONS shall include full compensation for all labor, materials, equipment and work shown on the
Plans, Specifications, and as directed by the Engineer.
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7-2.2 Schedule of Values (SOV) ADD the following SUBSECTION:

Within seven (7) calendar days after the Date of Notice to Proceed, Contractor shall submit to the City a Schedule of
Values allocated to various portions of the Work. The Schedule of Values shall be approved by the City in writing.
The Schedule of Values shall be prepared in such a manner that the Project Manual table of contents serves as a
guide to establish each major item of Work assigned to the Contractor. The major item of Work shall be provided
with a detailed breakdown in enough detail to facilitate continued evaluation of Application for Payment.
Breakdown shall coordinate with Project Schedule with line items for the work to include but not limited to;
submittals/shop drawings, mockups, materials, and labor. The approved Schedule of Values shall be used as a basis
for reviewing the Contractor's Applications for Payment

7-3.2 Partial and Final Payment

Partial payments, except the final payment, shall not be made for periods of less than one month. To claim a partial
payment on the amount due or the final payment itself, the Contractor shall obtain approval of measurement of quantity
of work completed from the City inspector and shall prepare an invoice showing bid items, unit bid price, quantity
completed, quantity previously paid, total quantity as of the date of invoice, amount claimed in the invoice, previous
payment, amount to be retained, and the contract amount unless satisfactory substitution as permitted by the provisions
of this section are provided by the Contractor; the amount to be retained by the City shall be 5% of the work completed
as of the date of the payment request. The invoice shall be submitted to the Project Manager. Payments are made by
the Finance Department the following week in which they are approved.

After completion of the contract, the City Council shall, upon recommendation of the Engineer, accept the work as
completed and authorize the final payment.

The final payment shall be the entire sum found to be due the Contractor after deducting therefrom all previous
payments and all amounts to be kept and all amounts to be retained under the provisions of the contract. All prior
partial estimates and payments shall be subject to correction in the final estimate and payment.

The final payment of the retention amount to the Contractor shall be made thirty-five (35) days from the date of the
recording of the Notice of Completion of the work after it is accepted by the City and shall be made on a duly certified
voucher therefore, except as State Law may permit Contractor to receive said final payment prior to said thirty-five
(35) day period after acceptance of work by City.

It is mutually agreed among the parties to the contract that no certificate given or payment made under the contract,
except the final certificate of final payment, shall be conclusive evidence of full or substantial performance of this
contract; no payment shall be construed to be an acceptance of any defective work or improper material.

Unless a written notice of protest disagreeing with the approved final payment and a notice of intentions of additional
claims is filed with the Engineer prior to acceptance of the approved final payment, the acceptance of the final payment
by the Contractor shall release the City, the City Council, and the Engineer from any and all claims or liabilities on
account of work performed by the Contractor under the contract or any alterations thereof.

The prime contractor agrees to pay each subcontractor under this prime contract for satisfactory performance of

its contract no later than 10 days from the receipt of each payment the prime contractor receives from the City of
Orange. Any delay or postponement of payment from the above referenced time frame may occur only for good
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SECTION 230923
DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC

PART 1 GENERAL
1.01 SECTION INCLUDES

A.

G.

B.

A.

nmoow

Related Requirements
Reference Standards and Codes
Administrative Requirements
Submittals

Quiality Assurance

Warranty

Performance Standards
1.02 RELATED REQUIREMENTS
A. Section 230913 - Instrumentation and Control Devices for HVAC.
Section 230993 - Sequence of Operations for HVYAC Controls.
C. Section 260583 - Wiring Connections: Electrical characteristics and wiring connections.
1.03 REFERENCE STANDARDS AND CODES

All work, materials, and equipment shall comply with the rules and regulations of all codes
and ordinances of the local, state, and federal authorities. Such codes, when more
restrictive, shall take precedence over these plans and specifications. As a minimum, the
installation shall comply with the current editions in effect 30 days prior to receipt of bids of
the following codes:

1.

pODN

14.

National Electric Code (NEC)

Uniform Building Code (UBC)

Section 608, Shutoff for Smoke Control

Section 403.3, Smoke Detection Group B Office Buildings and Group R, Division 1
Occupancies

Section 710.5, Wiring in Plenums

Section 713.10, Smoke Dampers

Section 1106 Refrigeration Machinery Rooms

Section 1107, Refrigeration Machinery Room Ventilation

Section 1108, Refrigeration Machinery Room Equipment and Controls
Section 1120, Detection and Alarm Systems

Uniform Mechanical Code (UMC)

ASHRAE 135-2016

FCC Regulation, Part 15- Governing Frequency Electromagnetic Interference
Underwriters Laboratories UL916.

1.04 ADMINISTRATIVE REQUIREMENTS

A.

A.
B.
C.

Pre-installation Meeting: Conduct a pre-installation meeting one week prior to the start of
the work of this section; require attendance by all affected installers.

1.05 SUBMITTALS

See Section 013000 - Administrative Requirements for submittal procedures.

Product Data: Provide data for each system component and software module.

Shop Drawings:

1.

2.

Indicate trunk cable schematic showing programmable control unit locations, and trunk
data conductors.

Indicate system graphics indicating monitored systems, data (connected and
calculated) point addresses, and operator notations. Provide demonstration digital
media containing graphics.

Show system configuration with peripheral devices, batteries, power supplies,
diagrams, modems, and interconnections.
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K.

4. Indicate description and sequence of operation of operating, user, and application
software.

Manufacturer's Instructions: Indicate manufacturer's installation instructions for all
manufactured components.

Designer's Qualification Statement.
Manufacturer's Qualification Statement.
Installer's Qualification Statement.

Project Record Documents: Record actual locations of control components, including
control units, thermostats, and sensors.
1. Revise shop drawings to reflect actual installation and operating sequences.

Operation and Maintenance Data:

1. Include interconnection wiring diagrams complete field installed systems with identified
and numbered, system components and devices.

2. Include keyboard illustrations and systematic procedures indexed for each operator
function.

3. Include inspection period, cleaning methods, cleaning materials recommended, and
calibration tolerances.

Warranty: Submit manufacturer's warranty and ensure forms have been filled out in Owner
s name and registered with manufacturer.

Submittals shall be provided within 12 weeks of contract award.

1.06 QUALITY ASSURANCE

A.
B.

G.

Perform work in accordance with NFPA 70.

Manufacturer Qualifications: Company specializing in manufacturing products specified in
this section with minimum ten years of documented experience.

Installer Qualifications: Company specializing in performing work of the type specified and
with minimum five years of documented experience.

The Installer shall have an established working relationship with the Control System
Manufacturer.

The Installer shall have successfully completed Control System Manufacturer's classes on
the control system. The Installer shall present for review the certification of completed
training, including the hours of instruction and course outlines upon request.

All products used in this installation shall be new, currently under manufacture, and shall be
applied in standard off the shelf products. This installation shall not be used as a test site
for any new products unless explicitly approved by the Owner in writing. Spare parts shall
be available for at least 10 years after completion of this contract.

Products Requiring Electrical Connection: Listed and classified by UL (DIR) as suitable for
purpose specified and indicated.

1.07 WARRANTY

A.

Warrant all work as follows:

1. Labor and materials for the control system specified shall be warranted free from
defects for a period of 12 months after final completion and acceptance. Control
system failures during the warranty period shall be adjusted, repaired, or replaced at
no additional cost or reduction in service to the Owner. The Contractor shall respond
to the Owner's request for warranty service within 24 hours during normal business
hours.

2. All work shall have a single warranty date, even when the Owner has received
beneficial use due to an early system start-up. If the work specified is split into
multiple contracts or a multi-phase contract, then each contract or phase shall have a
separate warranty start date and period

3. Atthe end of the final start-up, testing, and commissioning phase, if equipment and
systems are operating satisfactorily to the Owner, the Owner shall sign certificates
certifying that the control system's operation has been tested and accepted in
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accordance with the terms of this specification. The date of acceptance shall be the
start of warranty.

4.  Operator workstation software, project-specific software, graphic software, database
software, and firmware updates which resolve known software deficiencies as
identified by the Contractor shall be provided at no charge during the warranty period.
Any upgrades or functional enhancements associated with the above-mentioned items
also can be provided during the warranty period for an additional charge to the Owner
by purchasing an in-warranty technical support agreement from the Contractor.
Written authorization by the Owner must, however, be granted prior to the installation
of any of the above-mentioned items.

5.  Exception: The Contractor shall not be required to warrant reused devices, except for
those that have been rebuilt and/or repaired. The Contractor shall warrant all
installation labor and materials, however, and shall demonstrate that all reused
devices are in operable condition at the time of Owner’s acceptance.

1.08 PERFORMANCE STANDARDS

A.

B.

Graphic Display. The system shall be dashboard based, and also capable of displaying a
graphic with 20 dynamic points/objects with all current data within 10 seconds.

Graphic Refresh. The system shall update a graphic with 20 dynamic points/objects with all
current data within 8 seconds

Object Command. The maximum time between the command of a binary object by the
operator and the reaction by the device shall be less than 2 seconds. Analog objects
should start to adjust within 2 seconds

Object Scan. All changes of state and change of analog values will be transmitted over the
high-speed Ethernet network such that any data used or displayed at a controller or
workstation will have been current within the previous 2 seconds

Alarm Response Time. The maximum time from when an object goes into alarm to when it
is annunciated at the workstation shall not exceed 45 seconds

Program Execution Frequency. Custom and standard applications shall be capable of
running as often as once every 1 second. The Contractor shall be responsible for selecting
execution times consistent with the mechanical process under control

Performance. Programmable controllers shall be able to execute DDC PID control loops at
a frequency of at least once per second. The controller shall scan and update the process
value and output generated by this calculation at this same frequency

Multiple Alarm Annunciation. All workstations on the network must receive alarms within 5
seconds of each other

Reporting Accuracy. The system shall report all values with an end-to-end accuracy as
listed or better than those listed in Table 1

Energy Reporting. The operating software shall have as standard, dashboard widgets which
can be selected by the operator to create individual interface points as well as multitrend
graphics as standard.

PART 2 PRODUCTS
2.01 SECTION INCLUDES

A.

ST IOTNMMOUOW®

Owner-Furnished Products
Manufacturers

System Description

Operator Interface

Controllers

Advanced Application Controllers
Application Specific Controllers
Auxiliary Control Devices

Power Supplies and Line Filtering
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J.
K.
L.

M.

Local Area Network (LAN)
System Software
Controller Software

HVAC Control Programs

2.02 MANUFACTURERS

A.

Delta Controls; [By Diversified Thermal]: www.deltacontrols.com.

1. The system shall match and expand the existing Delta Controls System. All new
panels and software must communicate seamlessly as part of the existing Delta
Controls network and use the existing programming, setup and graphical interfacing
tools. The new panels will exchange data and accept all editing commands from the
existing Delta Controls Operator Workstation as well as enteliWEB™ dashboard
interface located as shown on the drawings.

2.03 SYSTEM DESCRIPTION

A.

B.

F.

Automatic temperature control field monitoring and control system using field programmable
microprocessor-based units.

Base system on distributed system of fully intelligent, stand-alone controllers, operating in a
multi-tasking, multi-user environment, with central and remote hardware, software, and
interconnecting wire and conduit.

Include computer software and hardware, operator input/output devices, control units, local
area networks (LAN), sensors, control devices, actuators.

Controls for variable air volume terminals, radiation, reheat coils, unit heaters, fan coils, and
the like when directly connected to the control units

Provide control systems consisting of thermostats, control valves, dampers and operators,
indicating devices, interface equipment and other apparatus and accessories required to
operate mechanical systems, and to perform functions specified.

Include installation and calibration, supervision, adjustments, and fine tuning necessary for
complete and fully operational system.

2.04 OPERATOR INTERFACE

A.

C.

D.

PC Based Work Station:Operator Workstation. Existing servers and workstations shall be
utilized and remain active on the system. Each of these workstations and or servers shall
be able to access all information in the system. These workstations shall reside on the
same Ethernet protocol network as the Building Controllers.

Workstation information access shall use the BACnet protocol. Communication shall use
the ISO 8802-3 (Ethernet) Data Link/ Physical layer protocol.

Workstation, controllers, and control backbone to communicate using BACnet protocol and
addressing.

BACnet protocol to comply with ASHRAE Std 135.

2.05 CONTROLLERS

A.

General. Provide an adequate number of BACnet® Building Controllers to achieve the

performance specified in the Part 1 Article on “Performance Standards.” Each of these

panels shall meet the following requirements. Additionally, provide Building Controllers
where shown on the drawings.

1. The Energy Management and Control System shall be comprised of one or more
independent, standalone, microprocessor-based Building Controllers to manage the
global strategies described in the System Software section.

2. The Building Controller shall have sufficient memory to support its operating system,
database, and programming requirements.

3. Data shall be shared between networked Building Controllers.

4. The operating system of the Building Controller shall manage the input and output
communication signals to allow distributed controllers to share real and virtual object
information and allow central monitoring and alarms.
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5. Controllers that perform scheduling shall have a battery or super-cap backed up real-
time clock.
6. The Building Controller shall support BACnet Interoperability Building Blocks (BIBBS)

Communication

1. Each Building Controller shall support a direct Ethernet connection. The Building
Controller shall be connected to the BACnet network using the ISO 8802-3 (Ethernet)
Data Link/ Physical layer protocol, or BACnet IP (Annex J).

2. Each Building Controller shall perform BACnet routing if connected to a network of
Custom Application and Application Specific Controllers.

3.  The controller shall provide a service communication port using BACnet Data Link/
Physical layer protocol P-T-P for connection to a hand-held workstation/ and/or
modem.

4.  The Building Controller secondary communication network shall support BACnet
MS/TP.

Environment. Controller hardware shall be suitable for the anticipated ambient conditions.

1. Controllers used outdoors and/or in wet ambient conditions shall be mounted within
waterproof enclosures and shall be rated for operation at 0°C to 40°C [32°F to 100°F]
and 10 to 90% RH.

2. Controllers used in conditioned space shall be mounted in dust proof enclosures, and
shall be rated for operation at 0°C to 50°C [32°F to 120°F].

Building Controllers shall be fully peer to peer.

Serviceability. Provide diagnostic LEDs for power, communication, and processor. All
wiring connections shall be made to field- removable, modular terminal strips — or to a
termination card connected by a ribbon cable.

Memory. The Building Controller shall have as a minimum standard SRAM of 256 KB,
standard DRAM of 1MB and standard non-volatile 1 MB of flash memory in lieu of EPROM.

Immunity to power and noise. Controller shall be able to operate at 90% to 110% of
nominal voltage rating and shall perform an orderly shutdown below 80% nominal voltage.
The Building Controller shall maintain all database information including BIOS and
programming information in the event of a power loss for at least 72 hours. Operation shall
be protected against electrical noise of 5 to 120 Hz and from keyed radios upto 5W at 1 m
[3 ft].

Inputs/Outputs.

1. Inputs. Controller input/output board shall support dry contact, 0-5 VDC and 0-10
VDC- voltage, 4-20 mA- current and thermistor-resistive signal types on an individual
basis for connecting any status or sensing device. Analog resolution shall be
minimum 16-bit A to D.

2. Outputs. Controller input/output board shall support plug-and-play I1/O modules or built
in HAO modules configured with manual-auto-off override switch, potentiometer and
input channel for feedback status or an unrelated analog or digital input. Output
supported shall be 0-10 VDC. All HAO's shall be supervised.

3. Diagnostics. Controller input board shall have variable intensity LEDs providing input
status indication. Outputs shall have variable intensity LEDs indicating the output
voltage with Color indication of HAO’s status when present.

4. Bump-less Transfer. On analog outputs with override switches, provide a Hand-Auto-
Off switch either built-in or external to the board that allows for manual positioning of
the output, then transferring the output to automatic without any “bump” in the output
voltage (don't go through off before transferring from manual to auto).

2.06 ADVANCED APPLICATION CONTROLLERS

A.

General. Provide an adequate number of BACnhet® Advanced Application Controllers to

achieve the performance specified in the Part 1 Article on “Performance Standards.” Each

of these panels shall meet the following requirements.

1. The Advanced Application Controller shall have sufficient memory to support its
operating system, database, and programming requirements.

2. Advanced Application Controllers shall be fully peer to peer.
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3. The operating system of the Controller shall manage the input and output
communication signals to allow distributed controllers to share real and virtual object
information and allow central monitoring and alarms.

4.  All equipment that requires scheduling shall be scheduled in that equipment’s

controller.

Both firmware and controller database shall be loadable over the network.

6. Advanced Application Controllers shall support the following BACnet Interoperability
Building Blocks (BIBBSs):

Communication

1. Each Advanced Application Controller shall reside on a BACnet network using the
MS/TP or Ethernet Data Link/ Physical layer protocol.

2. The controller shall provide a service communication port using BACnet Data Link/
Physical layer protocol for connection to portable operator’'s workstation and allow
access to the entire network.

o

Environment. Controller hardware shall be suitable for the anticipated ambient conditions.

1. Controllers used outdoors and/or in wet ambient conditions shall be mounted within
waterproof enclosures and shall be rated for operation at 0°C to 40°C [32°F to 100°F].

2.  Controllers used in conditioned space shall be mounted in dust proof enclosures and
shall be rated for operation at 0°C to 50°C [32°F to 120°F].

Serviceability. Provide diagnostic LEDs for power, communication, and processor. All
wiring connections shall be made to field-removable, modular terminal strips — or to a
termination card connected by a ribbon cable.

Memory. The Advanced Application Controller shall utilize non-volatile FLASH memory to
maintain its operating system and backup all operator entered changes to setpoints,
schedules, and commands.

Immunity to power and noise. Controller shall be able to operate at 90% to 110% of
nominal voltage rating and shall perform an orderly shutdown below 80% nominal voltage.
Operation shall be protected against electrical noise of 510120 Hz and from keyed radios
upto5W atlm [3ft].

2.07 APPLICATION SPECIFIC CONTROLLERS

A.

General. Provide BACnet® Application Specific Controllers (ASCs) as required to execute

the sequence of operations. ASC'’s are microprocessor-based DDC controllers which

through hardware or firmware design are able to control a wide variety of equipment. They

shall be fully user-configurable.

1. Each ASC shall be capable of standalone operation and shall continue to provide
control functions without being connected to the network.

2. Each ASC will contain sufficient I/O capacity to control the target system.

3. Both firmware and controller database shall be loadable over the network

4. ASC's shall come with an integrated housing to allow for easy mounting and protection
of the circuit board. Only wiring terminals shall be exposed.

5. Application Specific Controllers shall support the following BACnet Interoperability
Building Blocks (BIBBs):

Communication

1. The controller shall reside on a BACnet network using the MS/TP or Ethernet Data
Link/ Physical layer protocol.

2. Each controller shall have a BACnet Data Link/ Physical layer compatible connection
for a laptop computer or a portable operator's tool. This connection shall be extended
to a space temperature sensor port where shown and allow access to the entire
network.

Environment. The hardware shall be suitable for the anticipated ambient conditions.

1. Controllers used outdoors and/or in wet ambient conditions shall be mounted within
waterproof enclosures, and shall be rated for operation at -40°C to 65°C [ 40°F to
150°F] and/or suitably installed in a heated or fan cooled enclosure

2. Controllers used in conditioned space shall be mounted in dust proof enclosures and
shall be rated for operation at 0°C to 50°C [32°F to 120°F].
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Serviceability. Provide diagnostic LEDs for power, communication, and processor. All
wiring connections shall be made to field-removable, modular terminal strips.

Memory. The Application Specific Controller shall use non-volatile memory and maintain all
BIOS and programming information in the event of a power loss.

Immunity to power and noise. ASC shall be able to operate at 90% to 110% of nominal
voltage rating and shall perform an orderly shutdown below 80%. Operation shall be
protected against electrical noise of 5-120 Hz and from keyed radios up to 5 W at 1 m [3 ft].

Transformer. Power supply for the ASC must be rated at minimum of 125% of ASC power
consumption and shall be fused or current limiting type.

Input/Output. ASC shall support as a minimum, directly connected, a combination of analog
outputs and binary outputs and universal software selectable analog or digital inputs. ASC
inputs shall support 0-5 VDC-voltage, 4-20mA-current, thermistor-resistance and dry
contacts. ASC outputs shall support 0-10 VDC-voltage, digital triac rated at 0.5 amps at 24
VAC

AUXILIARY CONTROL DEVICES

A.

B.

Motorized control dampers, unless otherwise specified elsewhere, shall be furnished by the
controls contractor.

Electric damper/valve actuators.

1. The actuator shall have electronic overload or digital rotation sensing circuitry to
prevent damage to the actuator throughout the rotation of the actuator.

2. Where shown, for power-failure/safety applications, an internal mechanical, spring-
return mechanism shall be built into the actuator housing.

3. 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 7 Nem [60 in-Ib] torque capacity shall have a manual crank
for this purpose.

Binary Temperature Devices

1. Low-limit thermostats. Low-limit thermostats shall be vapor pressure type with an
element 6 m [20 ft] minimum length. Element shall respond to the lowest temperature
sensed by any 30 cm [ 1 ft] section. The low-limit thermostat shall be manual reset
only and be supplied as DPST.

Temperature sensors.
1. Temperature sensors shall be thermistors.

Pressure transducers

1. Transducer shall have linear output signal. Zero and span shall be field adjustable.

2. Transducer sensing elements shall withstand continuous operating conditions of
positive or negative pressure 50% greater than calibrated span without damage

Differential pressure type switches (air or water service) shall be UL listed, SPDT snap-
acting, pilot duty rated (125 VA minimum), NEMA 1 enclosure, with scale range and
differential suitable for intended application, or as shown.

Local control panels

1. Allindoor control cabinets shall be fully enclosed NEMA 1 construction with [hinged
door], key-lock latch, removable sub-panels. A single key shall be common to all field
panels and sub-panels

2. Interconnections between internal and face-mounted devices pre-wired with color
coded stranded conductors neatly installed in plastic troughs and/or tie wrapped.
Control terminations for field connection shall be individually identified per control
drawings

3. Provide 120v receptacle at each local panel location.

2.09 POWER SUPPLIES AND LINE FILTERING

A.

Power Supplies:

1. Provide UL listed control transformers with Class 2 current limiting type or over-current
protection in both primary and secondary circuits for Class 2 service as required by the
NEC.
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Limit connected loads to 80 percent of rated capacity.

Match DC power supply to current output and voltage requirements.

Unit to be full wave rectifier type with output ripple of 5.0 mV maximum peak to peak.

Regulation to be 1 percent combined line and load with 100 microsecond response

time for 50 percent load changes.

Provide over-voltage and over-current protection to withstand a 150 percent current

overload for 3 seconds minimum without trip-out or failure.

7. Operational Ambient Conditions: 32 to 120 degrees F (0 to 50 degrees C).

8. EM/RF meets FCC Class B and VDE 0871 for Class B and MIL-STD-810 for shock
and vibration.

9. Line voltage units UL recognized and CSA approved.

aprwLDd

o

Power Line Filtering:
1. Provide external or internal transient voltage and surge suppression component for all
workstations and controllers.
2.  Minimum surge protection attributes:
a. Dielectric strength of 1000 volts minimum.
b. Response time of 10 nanoseconds or less.
c. Transverse mode noise attenuation of 65 dB or greater.
d. Common mode noise attenuation of 150 dB or greater at 40 to 100 Hz.

2.10 LOCAL AREA NETWORK (LAN)

A.

moow

Provide communication between control units over local area network (LAN).

LAN Capacity: Not less than 60 stations or nodes.

Break in Communication Path: Alarm and automatically initiate LAN reconfiguration.
LAN Data Speed: Minimum 19.2 Kb.

Communication Techniques: Allow interface into network by multiple operation stations and
by auto-answer/auto-dial modems. Support communication over telephone lines utilizing
modems.

Transmission Median: Fiber optic or single pair of solid 24 gauge twisted, shielded copper
cable.

Network Support: Time for global point to be received by any station, shall be less than 3
seconds. Provide automatic reconfiguration if any station is added or lost. If transmission
cable is cut, reconfigure two sections with no disruption to system's operation, without
operator intervention.

2.11 SYSTEM SOFTWARE

A.

Operating System. Furnish a concurrent multi-tasking operating system. The operating
system also shall support the use of other common software applications that operate under
Microsoft Windows. Examples include Microsoft Excel, Microsoft Word, and Microsoft
Access. Acceptable operating systems are Windows 10 Professional Enterprise and
Windows 2019 Server.

Multilingual. Software shall be supported in the following languages English, Spanish,
French, German, and Chinese.

Web Services. Furnish a web services portal to support BACnet Web Services as per
ASHRAE BACnet/WS 135-2012am. Provide for data connections to mobile applications
and third party business solutions.

System Applications. Each workstation shall provide operator interface and off line storage

of system information. Provide the following applications at each workstation:

1. System Database Save and Restore. Each workstation shall store on the hard disk a
copy of the current database of each Building Controller. This database shall be
updated whenever an operator initiates a save command.

2. Database Save and Restore. A system operator with the proper password clearance
shall be able to save the database from any system panel. The operator shall be able
to clear a panel database via the network and may initiate a download of a specified
database to any panel in the system from the network. Panel database saving shall
be automatic based upon an operator defined schedule.
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10.

11.

12.

13.

14.

System Configuration. The workstation software shall provide a method of configuring
the system. This shall allow for future system changes or additions by users under
proper password protection.

On-Line Help. Provide a context-sensitive, on-line help system to assist the operator
in operating and editing the system. On- line help shall be available for all applications
and shall provide the relevant data for that particular screen. Additional help
information shall be available through the use of hypertext.

Security. Each operator shall be required to log on to the system with a user name
and password in order to view, edit, add, or delete data. System security shall be
selectable for each operator. The system supervisor shall have the ability to set
passwords and security levels for all other operators. Each operator password shall
be able to restrict the functions accessible to viewing and/or changing each system
application. System shall support LDAP to allow central control over user security
status, restriction and/ or deletion of users.

System Diagnostics. The system shall automatically monitor the operation of all
workstations, printers, modems, network connections, building management panels,
and controllers.

Alarm Processing. Any object in the system shall be configurable to alarm in and out
of normal state. The operator shall be able to configure the alarm limits, alarm limit
differentials, states, and reactions for each object in the system.

Alarm Messages. Alarm messages shall use the English language descriptor for the
object in alarm, in such a way that the operator will be able to recognize the source,
location, and nature of the alarm without relying upon acronyms or other mnemonics.
Alarm Reactions. The operator shall be able to determine (by object) what if any
actions are to be taken during an alarm. Actions shall include logging, printing, starting
programs, displaying messages, dialing out to remote stations, paging, providing
audible annunciation.

Trend Logs. The operator shall be able to define a custom trend log for any data
object in the system. This definition shall include change-of-value digital, change-of-
value analog, time interval, start time, and stop time. Trend data shall be sampled and
stored on the Building Controller panel, and be archivable on a central data archiving
machine(s).

Alarm and Event Log. The operator shall be able to view all system alarms and
change of states from any location in the system. Events shall be listed
chronologically. An operator with the proper security level may acknowledge and clear
alarms.

Object and Property Status and Control. Provide a method for the operator to view,
and edit if applicable, the status of any object and property in the system. The status
shall be available by menu, on graphics, or through custom programs.

Clock Synchronization. The real-time clocks in all building control panels and
workstations shall be using the BACnet Time Synchronization service. The system
also shall be able to automatically synchronize all system clocks daily from any
operator-designated device in the system. The system shall automatically adjust for
daylight savings and standard time, if applicable.

Timeline Analysis. Provide a graphical timeline tool that will display system events in
chronological order. It shall be possible for the operator to display who logged into the
system and when they logged in or out. These shall also allow the operator to add
any other system event (like a temperature alarm) to the same timeline to see the
chronological order of events, alarms, commands and system edits. Track all
programming changes including which operator made them and when.

E. Workstation Applications Editors. Each PC workstation shall support editing of all system
applications. Provide editors for each application at the PC workstation. The applications
shall be downloaded and executed at one or more of the controller panels.

1.

Controller. Provide a full-screen editor for each type of application that shall allow the
operator to view and change the configuration, name, control parameters, and
setpoints for all controllers.

Scheduling. An editor for the scheduling application shall be provided at each
workstation. Provide a method of selecting the desired schedule and month. This
shall consist of a monthly calendar for each schedule. Exception schedules and
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holidays shall be shown clearly on the calendar. Provide a method for allowing

several related objects to follow a schedule. The start and stop times for each object

shall be adjustable from this master schedule.

3. Custom Application Programming. Provide the tools to create, modify, and debug
custom application programming. The operator shall be able to create, edit, and
download custom programs at the same time that all other system applications are
operating. The system shall be fully operable while custom routines are edited,
compiled, and downloaded. The programming language shall have the following
features:

a. The language shall be English language oriented, be based on the syntax of
BASIC, FORTRAN, C, or PASCAL, and allow for free-form programming (i.e., not
column-oriented or "fill in the blanks").

b. A full-screen character editor/programming environment shall be provided. The
editor shall be cursor/mouse-driven and allow the user to insert, add, modify, and
delete custom programming code. It also shall incorporate word processing
features such as cut/paste and find/replace.

c. The programming language shall allow independently executing program
modules to be developed. Each module shall be able to independently enable
and disable other modules.

d. The editor/programming environment shall have a debugging/simulation
capability that allows the user to step through the program and observe any
intermediate values and/or results. The debugger also shall provide error
messages for syntax and execution errors.

e. The programming language shall support conditional statements
(IF/THEN/ELSE/ELSE-IF) using compound Boolean (AND, OR, and NOT) and/or
relations (EQUAL, LESS THAN, GREATER THAN, NOT EQUAL) comparisons.

f.  The programming language shall support floating-point arithmetic using the
following operators: +, -, /, X, square root, and x-to-the-y-power. The following
mathematical functions also shall be provided: natural log, log, trigonometric
functions (sine, cosine, etc.), absolute value, and minimum/maximum value from
a list of values.

g. The programming language shall have predefined variables that represent time of
day, day of the week, month of the year, and the date. Other predefined
variables shall provide elapsed time in seconds, minutes, hours, and days.
These elapsed time variables shall be able to be reset by the language so that
interval-timing functions can be stopped and started within a program. Values
from all of the above variables shall be readable by the language so that they can
be used in a program for such purposes as IF/THEN comparisons, calculations,
etc.

h. The language shall be able to read the values of the variables and use them in
programming statement logic, comparisons, and calculations.

i.  The programs shall support online changes with the ability to read real time
values without exiting the program. Sample programs and syntax help functions
shall be resident in the program.

F. Widgets
1. Furnish ten graphical user interface screen widgets for use in the dashboard with the

following content:

a. Energy consumption comparison pie-chart (in color) showing total energy in
MMBTU by building.

b. Energy consumption comparison pie-chart (in color) showing total energy in BTU
by meter.

c. Multitrend template for comparing up to 5 trend points on the same graph

d. Load profile line chart showing the current month’s electrical demand in kW
versus the same month last year.

e. Map showing the physical location of each building in the system along with a
pop-up of the number of current alarms at each building.

f. A dynamic point schedule for each mechanical system that shows all input and
output points in a table format. Changes in object names made by the system
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2.

operator (like “DAT” changing to “Supply Air Temperature”) must be automatically
updated in the point list without operator entries.
g. Analarm summary view that includes all alarms from priority one thru eight.
h. Energy alerts for all major mechanical equipment including, chillers, boilers,
towers, AHU’s over 15,000 CFM or RTU’s over 15,000 CFM.
In addition to the above, software must include a custom widget development
component that can be used by the owner to develop additional widgets without
purchase of additional software.

2.12 CONTROLLER SOFTWARE

1.

w N

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Furnish the following applications software for building and energy management. All
software applications shall reside and operate in the system controllers. Editing of
applications shall occur at the operator workstation

System Security

User access shall be secured using individual security passwords and user names.
Passwords shall restrict the user to the objects, applications, and system functions as
assigned by the system manager.

User Log On/Log Off attempts shall be recorded.

Scheduling. Provide the capability to schedule each object or group of objects in the
system. Each schedule shall consist of the following:

Provide an event scheduling system that allows the operator to specify a single event,
multiple day event and/or recurring events. The event schedule specifies both the
on/off times and the date in a calendar planning format similar to Microsoft Outlook®.
Calendar Schedules. Provide the capability for the operator to define up to 99 special
schedules. These schedules may be placed on the scheduling calendar and will be
repeated each year. The operator shall be able to define the length of each holiday
period.

Alarm Reporting. The operator shall be able to determine the action to be taken in the
event of an alarm. Alarms shall be routed to the appropriate workstations based on
time and other conditions.

Remote Communication. The system shall have the ability to communicate out of the
system top the internet in the event of an alarm using BACnet Point-To-Point
attributes. Messaging capability shall include both text messaging and email service.
Maintenance Management. The system shall monitor equipment status and generate
maintenance messages based upon user-designated run-time, starts, and/or calendar
date limits.

Sequencing. Provide application software to properly sequence the start and stop of
chillers, boilers, and pumps to minimize energy usage in the facility.

PID Control. A PID (proportional-integral-derivative) algorithm with direct or reverse
action and anti-windup shall be supplied. The algorithm shall calculate a time-varying
analog value that is used to position an output or stage a series of outputs. The
controlled variable, setpoint, and PID gains shall be user-selectable.

Staggered Start. This application shall prevent all controlled equipment from
simultaneously restarting after a power outage.

Energy Calculations. Provide software to allow instantaneous power (e.g., kW) or flow
rates (e.g., L/s [GPM]) to be accumulated and converted to energy usage data.
Provide an algorithm that calculates a sliding-window kW demand value.

Anti-Short Cycling. All binary output objects shall be protected from short cycling.
This feature shall allow minimum on-time and off-time to be selected.

On/Off Control with Differential. Provide an algorithm that allows a binary output to be
cycled based on a controlled variable and setpoint. The algorithm shall be direct-
acting or reverse-acting, and incorporate an adjustable differential.

Run-time Totalization. Provide software to totalize run-times for all binary input
objects. A high run-time alarm shall be assigned, if required, by the operator.

2.13 HVAC CONTROL PROGRAMS
A. Optimal Run Time:

1.

Control start-up and shutdown times of HVAC equipment for both heating and cooling.
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2. Base on occupancy schedules, outside air temperature, seasonal requirements, and
interior room mass temperature.

3. Start-up systems by using outside air temperature, room mass temperatures, and
adaptive model prediction for how long building takes to warm up or cool down under
different conditions.

PART 3 EXECUTION
3.01 SECTION INCLUDES

A. Examination
Installation
Protection
Coordination
General Workmanship
Field Quality Control
Existing Equipment

TOMMmMOOw®

Wiring

Actuators
Identification of Hardware And Wiring
Controllers
Programming
Control System Checkout And Testing
Control System Demonstration, Acceptance And Instructions
Cleaning
Training
Q. Sequences Of Operation
3.02 EXAMINATION

A. The project plans shall be thoroughly examined for control device and equipment locations.
Any discrepancies, conflicts, or omissions shall be reported to the Architect/Owner for
resolution before rough-in work is started

TOozZECXE

B. The Contractor shall inspect the site to verify that equipment may be installed as shown.
Any discrepancies, conflicts, or omissions shall be reported to the Owner for resolution
before rough-in work is started

3.03 INSTALLATION

A. Install control units and other hardware in position on permanent walls where not subject to
excessive vibration.

B. Install software in control units and in operator workstation. Implement all features of
programs to specified requirements and appropriate to sequence of operation. Refer to
Section 230993.

C. Provide conduit and electrical wiring in accordance with Section 260583. Electrical material
and installation shall be in accordance with appropriate requirements of Division 26.

3.04 PROTECTION

A. The Contractor shall protect all work and material from damage by its work or employees,
and shall be liable for all damage thus caused

B. The Contractor shall be responsible for its work and equipment until finally inspected,
tested, and accepted. The Contractor shall protect any material that is not immediately
installed. The Contractor shall close all open ends of work with temporary covers or plugs
during storage and construction to prevent entry of foreign objects

3.05 COORDINATION
A. Site
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1.  Where the mechanical work will be installed in close proximity to, or will interfere with
work of other trades, the Contractor shall assist in working out space conditions to
make a satisfactory adjustment. If the Contractor installs its work before coordinating
with other trades, so as to cause any interference with work of other trades, the
Contractor shall make the necessary changes in its work to correct the condition
without extra charge

2. Coordinate and schedule work with all other work in the same area, or with work,
which is dependent upon other work, to facilitate mutual progress.

Submittals. Refer to the “Submittals” Article in Part 1 of this specification for requirements

C. Testand Balance

1. The Contractor shall furnish all tools necessary to interface to the control system for
test and balance purposes

2.  The Contractor shall provide training in the use of these tools. This training will be
planned for a minimum of 4 hours

3. In addition, the Contractor shall provide a qualified technician to assist in the test and
balance process, until the first 20 terminal units are balanced.

4. The tools used during the test and balance process will be returned at the completion
of the testing and balancing

D. Life Safety

1. Duct smoke detectors required for air handler shutdown are supplied and installed
under Division 26. The Division 26 Contractor shall interlock smoke detectors to air
handlers for shutdown as described in Part 3: “Sequences of Operation”.

2.  Smoke dampers and actuators required for duct smoke isolation are provided under
another Division 23 Section

3. Fire/lsmoke dampers and actuators required for fire rated walls are provided under
another Division 25 Section. Control of these dampers shall be by Division 28.

E. Coordination with controls specified in other sections or divisions. Other sections and/or
divisions of this specification include controls and control devices that are to be part of or
interfaced to the control system specified in this section. These controls shall be integrated
into the system and coordinated by the Contractor as follows:

1.  All communication media and equipment shall be provided as specified in Part 2:
“Communication” of this specification.

2. Each supplier of controls product is responsible for the configuration, programming,
start-up, and testing of that product to meet the sequences of operation described in
this section.

3. The Contractor shall coordinate and resolve any incompatibility issues that arise
between the control products provided under this Section and those provided under
other sections or divisions of this specification.

3.06 GENERAL WORKMANSHIP

A. Install equipment, piping, and wiring/raceway parallel to building lines (i.e., horizontal,
vertical, and parallel to walls) wherever possible.

B. Provide sufficient slack and flexible connections to allow for vibration of piping and
equipment

w

C. Install all equipment in readily accessible locations as defined by Chapter 1, Article 100,
Part A of the National Electrical Code (NEC).

D. All wiring shall be verified for its integrity to ensure continuity and freedom from shorts and
grounds

E. All equipment, installation, and wiring shall comply with acceptable industry specifications
and standards for performance, reliability, and compatibility and be executed in strict
adherence to local codes and standard practices.

3.07 FIELD QUALITY CONTROL

A. All work, materials, and equipment shall comply with the rules and regulations of applicable
local, state, and federal codes and ordinances as identified in Part 1 of this specification
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B. Contractor shall continually monitor the field installation for code compliance and quality of
workmanship

C. Contractor shall have work inspected by local and/or state/provincial authorities having
jurisdiction over the work

3.08 EXISTING EQUIPMENT

A. Wiring: The contractor may reuse any abandoned wires. The integrity of the wire and its
proper application to the installation is the responsibility of the Contractor. The wire shall be
properly identified and tested as per this specification. Unused or redundant wiring must be
properly identified as such.

B. Local Control Panels: The Contractor may re-use any existing local control panel to locate
new equipment. All redundant equipment within these panels must be removed. Panel
face cover must be patched to fill all holes caused by removal of unused equipment, or
replaced with new.

C. Unless otherwise directed, the Contractor is not responsible for the repairs or replacement
of existing energy equipment and systems, valves, dampers, or actuators. Should the
Contractor find existing equipment which requires maintenance, the Owner is to be notified
immediately

D. Temperature Sensor Wells: The Contractor may reuse any existing wells in piping for
temperature sensors. These wells shall be modified as required for proper fit of new
sensors

E. Indicator Gauges: Where these devices remain and are not removed, they must be made
operational and recalibrated to ensure reasonable accuracy. Maintain the operation of
existing pneumatic transmitters and gauges.

m

Room Thermostats: Deliver to Owner.

G. Electronic Sensors and Transmitters: Unless specifically noted otherwise, remove and
deliver to the Owner.

H. Controllers and Auxiliary Electronic Devices: Deliver to the Owner.

Pneumatic Controllers, Relays and Gauges: Deliver to Owner.
Damper Actuators, Linkages and Appurtenances: Deliver to Owner.
Control Valves: Replace with new.

The mechanical system must remain in operation between the hours of 7 a.m. and 6 p.m.,
Monday through Friday. No modifications to the system shall cause the mechanical system
to be shut down for more than 15 minutes or to fail to maintain space comfort condition
during any such period. Perform cutover of controls that cannot meet these conditions
outside of those hours

M. The scheduling of fans through existing or temporary time-clocks or control system shall be
maintained throughout the DDC system installation.

r X«

Z

Install control panels where shown

O. Modify existing starter control circuits, if necessary, to provide Hand/Off/Auto control of
each starter controlled.

P. Patch holes and finish to match existing
3.09 WIRING

A. All control and interlock wiring shall comply with national and local electrical codes and
Division 26 of this specification. Where the requirements of this section differ with those in
Division 26, the requirements of this section shall take precedence.

B. Al NEC Class 1 (line voltage) wiring shall be UL Listed in approved raceway per NEC and
Division 26 requirement.

C. All low-voltage wiring shall meet NEC Class 2 requirements. (Low-voltage power circuits
shall be sub-fused when required to meet Class 2 current-limit.)

3.10 ACTUATORS
A. Mount and link control damper actuators per manufacturer's instructions.
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B.

1. To compress seals when spring-return actuators are used on normally closed
dampers, power actuator to approximately 5° open position, manually close the
damper, and then tighten the linkage

2.  Check operation of damper/actuator combination to confirm that actuator modulates
damper smoothly throughout stroke to both open and closed positions.

3. Provide all mounting hardware and linkages for actuator installation.

Electric/Electronic

1. Dampers: Actuators shall be direct-mounted on damper shaft or jackshaft unless
shown as a linkage installation. For low-leakage dampers with seals, the actuator
shall be mounted with a minimum 5° available for tightening the damper seals.
Actuators shall be mounted following manufacturer's recommendations

2. Valves: Actuators shall be connected to valves with adapters approved by the
actuator manufacturer. Actuators and adapters shall be mounted following the
actuator manufacturer's recommendations.

3.11 IDENTIFICATION OF HARDWARE AND WIRING

A.

E.

All wiring and cabling, including that within factory fabricated panels, shall be labeled at
each end within 5 cm [2"] of termination with the DDC address or termination number.

Permanently label or code each point/object of field terminal strips to show the instrument
or item served.

Identify control panels with minimum 1 cm [¥2"] letters on laminated plastic nameplates.

Identify all other control components with permanent labels. All plug-in components shall
be labeled such that removal of the component does not remove the label.

Identify room sensors relating to terminal box or valves with nameplates.

3.12 CONTROLLERS

A.
B.

Provide a separate controller for each AHU or other HVAC system.

Building Controllers and Advanced Application Controllers shall be selected to provide a

minimum of 15% spare I/O point/object capacity for each point/object type found at each

location. If input /objects are not universal, 15% of each type is required. If outputs are not

universal, 15% of each type is required. A minimum of one spare is required for each type

of point/object used.

1. Future use of spare capacity shall require providing the field device, field wiring,
point/object database definition, and custom software. No additional controller boards
or point/object modules shall be required to implement use of these spare points

3.13 PROGRAMMING

A.

B.

Provide sufficient internal memory for the specified sequences of operation and trend
logging. There shall be a minimum of 25% of available memory free for future use.

Point/object Naming: System point/object names shall be modular in design, allowing easy
operator interface without the use of a written point/object index. Object names shall be
case-sensitive and clearly spell out the function of each object. Submit naming scheme to
owner for prior approval. Do not use cryptic abbreviations. Valid examples are:

1. AHU-1 Supply Air Temperature

2. CH-1 Chilled Water Supply Temperature

3.  FC-1 Room Temperature

4.  VAV-103 Room Temperature Trend

Software Programming

1. Provide programming for the system and adhere to the sequences of operation
provided. The Contractor also shall provide all other system programming necessary
for the operation of the system, but not specified in this document. Imbed into the
control program sufficient comment statements to clearly describe each section of the
program. The comment statements shall reflect the language used in the sequences
of operation. Use the appropriate technique based on the following programming
types:
a. Text-based:

1) must provide actions for all possible situations
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2.

2) must be modular and structured
3) must be commented

b. Graphic-based
1) must provide actions for all possible situations
2) must be documented

c. Parameter-based
1) must provide actions for all possible situations
2) must be documented

Operator Interface

a. Standard Graphics. Provide graphics for all mechanical systems and floor plans
of the building. This includes each chilled water system, hot water system, chiller,
boiler, air handler, and all terminal equipment. Point/object information on the
graphic displays shall dynamically update. Show on each graphic all input and
output points/objects for the system. Also show relevant calculated points/objects
such as setpoints

b. Show terminal equipment information on a “graphic” summary table. Provide
dynamic information for each point/object

c. The Contractor shall provide all the labor necessary to install, initialize, start up,
and troubleshoot all Operator Workstation software and their functions as
described in this section. This includes any operating system software, the
Operator Workstation database, and any third-party software installation and
integration required for successful operation of the operator interface

3.14 CONTROL SYSTEM CHECKOUT AND TESTING

A.

Start-up Testing: All testing listed in this article shall be performed by the Contractor and
shall make up part of the necessary verification of an operating control system. This testing
shall be completed before the Owner’s Representative is notified of the system
demonstration.

1.

The Contractor shall furnish all labor and test apparatus required to calibrate and

prepare for service of all instruments, controls, and accessory equipment furnished

under this specification

Verify that all control wiring is properly connected and free of all shorts and ground

faults. Verify that terminations are tight

Enable the control systems and verify calibration of all input devices individually.

Perform calibration procedures per manufacturers’ recommendations

Verify that all binary output devices (relays, solenoid valves, two position actuators

and control valves, magnetic starters, etc.) operate properly and that the normal

positions are correct

Verify that all analog output devices (I/Ps, actuators, etc.) are functional, that start and

span are correct, and that direction and normal positions are correct. The Contractor

shall check all control valves and automatic dampers to ensure proper action and

closure. The Contractor shall make any necessary adjustments to valve stem and

damper blade travel

Verify that the system operation adheres to the Sequences of Operation. Simulate

and observe all modes of operation by overriding and varying inputs and schedules.

Tune all DDC loops and optimum Start/Stop routines.

Alarms and Interlocks

a. Check each alarm separately by including an appropriate signal at a value that
will trip the alarm

b. Interlocks shall be tripped using field contacts to check the logic, as well as to
ensure that the fail-safe condition for all actuators is in the proper direction.

c. Interlock actions shall be tested by simulating alarm conditions to check the
initiating value of the variable and interlock action

3.15 CONTROL SYSTEM DEMONSTRATION, ACCEPTANCE AND INSTRUCTIONS
A. Demonstrate complete and operating system to Owner.

B.

Prior to acceptance, the control system shall undergo a series of performance tests to verify
operation and compliance with this specification. These tests shall occur after the
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Contractor has completed the installation, started up the system, and performed its own
tests

C. The tests described in this section are to be performed in addition to the tests that the
Contractor performs as a necessary part of the installation, startup, and debugging process
and as specified in the “Control System Checkout and Testing” Article in Part 3 of this
specification. The Engineer will be present to observe and review these tests. The
Engineer shall be notified at least 10 days in advance of the start of the testing procedures.

D. The demonstration process shall follow that approved in Part 1: “Submittals.” The approved
checklists and forms shall be completed for all systems as part of the demonstration

E. The Contractor shall provide at least two persons equipped with two way communication,
and shall demonstrate actual field operation of each control and sensing point for all modes
of operation including day, night, occupied, unoccupied, fire/smoke alarm, seasonal
changeover, and power failure modes. The purpose is to demonstrate the calibration,
response, and action of every point/object and system. Any test equipment required to
prove the proper operation shall be provided by and operated by the Contractor.

F. As each control input and output is checked, a log shall be completed showing the date,
technician's initials, and any corrective action taken or needed.

G. Demonstrate compliance with Part 1: “Performance Standards

H. Demonstrate compliance with Sequences of Operation through all modes of operation

I. Demonstrate complete operation of Operator Workstation

J. Additionally, the following items shall be demonstrated:

1. DDC Loop Response. The Contractor shall supply trend data output in a graphical
form showing the step response of each DDC loop. The test shall show the loop's
response to a change in setpoint, which represents a change of actuator position of at
least 25% of its full range. The sampling rate of the trend shall be from 10 seconds to
3 minutes, depending on the speed of the loop. The trend data shall show for each
sample the setpoint, actuator position, and controlled variable values. Any loop that
yields unreasonably under-damped or over-damped control shall require further tuning
by the Contractor.

2. Demand limiting. The Contractor shall supply a trend data output showing the action
of the demand-limiting algorithm. The data shall document the action on a minute by
minute basis over at least a 30-minute period. Included in the trend shall be building
kW, demand limiting setpoint, and the status of shed-able equipment outputs.

3. Optimum Start. The Contractor shall supply a trend data output showing the capability
of the algorithm. The hour by hour trends shall include the output status of all
optimally started and stopped equipment, as well as temperature sensor inputs of
affected areas

4. Interface to the building fire alarm system

5. Operational logs for each system that indicate all setpoints, operating points, valve
positions, mode, and equipment status shall be submitted to the Architect/Engineer.
These logs shall cover three 48 hour periods and have a sample frequency of not
more than 10 minutes. The logs shall be provided in both printed and disk formats.

6. Any tests that fail to demonstrate the operation of the system shall be repeated at a
later date. The Contractor shall be responsible for any necessary repairs or revisions
to the hardware or software to successfully complete all tests.

K. Acceptance

1. Alltests described in this specification shall have been performed to the satisfaction of
both the Engineer and Owner prior to the acceptance of the control system as meeting
the requirements of Completion. Any tests that cannot be performed due to
circumstances beyond the control of the Contractor may be exempt from the
Completion requirements if stated as such in writing by the Engineer. Such tests shall
then be performed as part of the warranty.

2. The system shall not be accepted until all forms and checklists completed as part of
the demonstration are submitted and approved as required in Part 1: “Submittals.”

3.16 CLEANING
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The Contractor shall clean up all debris resulting from its activities daily. The Contractor
shall remove all cartons, containers, crates, etc., under its control as soon as their contents
have been removed. Waste shall be collected and placed in a designated location.

At the completion of work in any area, the Contractor shall clean all of its work, equipment,
etc., keeping it free from dust, dirt, and debris, etc.

At the completion of work, all equipment furnished under this section shall be checked for
paint damage, and any factory-finished paint that has been damaged shall be repaired to
match the adjacent areas. Any cabinet or enclosure that has been deformed shall be
replaced with new material and repainted to match the adjacent areas.

3.17 TRAINING

A.

General
1. Provide a minimum of one onsite training class 4 hours in length during the
construction period for personnel designated by the owner.

Train the designated staff of Owner’s Representative and Owner to enable Day-to-day
Operators to:

1. Proficiently operate the system.

Understand control system architecture and configuration.

Understand DDC system components.

Understand system operation, including DDC system control and optimizing routines
(algorithms).

Operate the workstation and peripherals.

Log on and off the system.

Access graphics, point/object reports, and logs.

Adjust and change system setpoints, time schedules, and holiday schedules.
Recognize malfunctions of the system by observation of the printed copy and
graphical visual signals.

10. Understand system drawings, and Operation and Maintenance manual.

11. Understand the job layout and location of control components.

12. Access data from DDC controllers and Application Specific Controllers (ASC’s).
13. Operate portable operator's terminals.

Train the designated staff of Owner’s Representative and Owner to enable Advanced
Operators to:

1. Make and change graphics on the workstation

2. Create, delete, and modify alarms, including annunciation and routing of these
3 Create, delete, and modify point/object trend logs, and graph or print these

4. Create, delete, and modify reports

5. Add, remove, and modify system’s physical points/objects

6

7

8

9

Eal SN
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Create, modify, and delete programming
Add panels when required
Add Operator Workstation stations
Create, delete, and modify system displays — both graphical and otherwise
10. Perform DDC system field checkout procedures
11. Perform DDC controller unit operation and maintenance procedures
12. Perform workstation and peripheral operation and maintenance procedures
13. Perform DDC system diagnostic procedures
14. Configure hardware including PC boards, switches, communication, and 1/O
points/objects
15. Maintain, calibrate, troubleshoot, diagnose, and repair hardware
16. Adjust, calibrate, and replace system components

Train the designated staff of Owner’s Representative and Owner to enable System
Managers/Administrators to:

1. Maintain software and prepare backups

2. Interface with job-specific, third-party operator software

3. Add new users and understand password security procedures

HVAC REPLACEMENT
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Direct-Digital Control System for
HVAC

407 East Chapman Ave.



E. Provide course outline and materials as per “Submittals” Article in Part 1 of this
specification. The instructor(s) shall provide one copy of training material per student.

The instructor(s) shall be factory-trained instructors experienced in presenting this material.

G. Classroom training shall be done using a network of working controllers representative of
the installed hardware.

m

END OF SECTION 230923
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City of Orange-Library

Delta Controls Scope

Bid No.22-23.24; Project SP-4049; Main Library HVYAC Replacement

(provided by SEASONS-4, Bob Bayer 714-244-8500, RFBayer@bayerhvac.com)
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City of Orange-Library
Bid No.22-23.24; Project SP-4049; Main Library HVYAC Replacement
Delta Controls Scope

(provided by SEASONS-4, Bob Bayer 714-244-8500, RFBayer@bayerhvac.com)
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APPENDI X A

PERFORMANCE BOND, PAYMENT BOND AND SAMPLE
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THI S CONTRAGOT “Contract?”) is made and ent

~_ (“Effective Date?”) by and between the (
“City’l)imsaeaord Contractor’s lEegt@dnmmaamet am’d) ,t yp
oll ows.
ARTI CLE 1
Work Perfor med
a. For and i1in consideration of the payment
e made and performed by City, and under the c
o City with this Contract and incorporated h
nd shall do all the work and furnish all the
re mentioned in the specifications to be fur:H
ood workmanship and substantial manner the w
(1) The Construction Pl ans for Main Lib
Drawing SP-4049)Gepvrocrpka rCodn sfuolrt iCnigt wEpnpgyi onveeedr ibnyg

Engineer” (as deJuned@0B8@reandbebaw)sonng of
hrowghnclusive (the “Plans?”);

(2)The latest edition of the "City of Ot
the “Orange Book”) with the term "Engineer, "
o specifically include the City Engineer (or

(3) The "Standard Specifications for P
Greenbook”), and all amendments thereto, eXc:c¢
General — Terms and Definitions) of Part 1
ereby amended in 1its entirety to read as f c
orporation having a direct contract with the

(4) The “City of Orange Standard Special
(5) The Standard Pl ans; and

(6) Contractor’s Bid Proposal, which 1s

Public Works.

b . Contractor acknowledges t hat it has r o
complete copy of the Plans are in i1its possessi
reference made a part hereof. The Orange Bool
Provisions and Standard Pl ans are on file wi
specifically referred to and by such reference
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«+5) days of the
completion of fhbe

at 1t has read, reviewed and understands t h:
ovisions, the Standard Plans, and the Encro
ich documents shall be referred to herein c
c Contractor acknowledges the provisions
de which requires, among other things, t hat
ul er for the rental of bins for trash and
quirements for self-hauled construction and
this Contract shall control over any ter ms
ntrary.

d. The Work shall be performed in confor mi
e Bid Proposal and all applicable 1aws, inc
ws and standards and applicable prevailing
cal statutes, regulations and ordinances r
vironment .

e . Unless and until otherwise notified 1n
Semi or Civil EngineefAutYbami chdéd N@aktagaWapr e s
n to whom Contractor wildl report f o
d that Contractor’s performance here
thorized City Representative or such
from ti me t o t 1 me, t hat Contractor
d City Representative to the extent
performances required hereunder by C
orized City Representative or City’ s

y and between
his il nstrument
n s hall be c¢con:

It 1is expressly a
ct between the ter
control and nothin
al conflicting her
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ARTI CLE 2
Comme nc e me nt of Work

Contractor shall commence the Work—provide
date of the 1ssuance by Cit
t Wo fckavlew in¢ddadrh day s from such
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