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RECEIPT OF THIS ADDENDUM MUST BE ACKNOWLEDGED ON BID FORM WHEN
SUBMITTED

The following changes, additions, deletions or corrections shall become a part of the Contract
Documents for the project named on the previous page and all other conditions shall remain the
same. The Bidders shall be responsible for transmitting this information to all affected
Subcontractors and Suppliers, prior to the closing of Bids. Prospective Bidders shall acknowledge
receipt of all Addenda in the space provided on the Bid Proposal Form by the number (list every
addenda). Failure to do so shall deem the Bid Proposal as non-responsive and subject the Bidder
to disqualification.

Item No. AD 2-1 Responses to Questions

The following provides a response to the Bidder’s Request for Pre-Bid Information submitted on
the Pre-Bid Clarification Form. See attached for a total of (26) RFI Response(s).

Item No. AD 2-2 Revision to Specification 23 09 23 - Direct Digital Controls

Item No. AD 2-3 Revision to Mechanical Drawings Sheet M6.1

Item No. AD 2-4 As-Builts for Building B

Enclosure:
RFI 1 —26, Revised Specifications, Revised Drawings Sheet M6.1, and As-Builts for Bldg B

This is the end of Addendum No. 2

Bid #1497 Building B Modernization at Santiago Canyon College
Project ID #3780, DSA #04-124615
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SCC Building B Restroom Modernization
Addendum # 1 - PBC #1

PRE-BID CLARIFICATION FORM

(Email this completed form to FacilitiesBid@rsccd.edu. See Instructions to Bidders.)

Proposal Form

PROJECT NAME: Building B Restroom Modernization at Santiago Canyon College

PROJECT NUMBER: 3780 BID NUMBER: 1497

EMAIL TO: facilitiesbid@rsccd.edu

DATE: May 5, 2026

FROM: Kasra Ghobadi (KG Axis EMAIL: kasra@kgaxis.com
Inc.)

SPEC SECTION: Notice Inviting Bids; Bid DRAWING NUMBER: N/A

REQUESTED CLARIFICATION:

Engineer's Estimate / Construction Budget. Please disclose the Engineer's Estimate (or anticipated construction
budget range) for Bid #1497. The Bid Documents do not include an estimate. Confirm whether the District will
publish the estimate prior to bid opening. Note: PCC §22038 allows rejection of all bids and re-bid if all bids
exceed the District's estimated cost; bidders need this information to evaluate go/no-go and to size markups,
bonds, and contingency.

RESPONSE TO CLARIFICATION:

RSCCD, 5/26/2026

The Engineer's Estimate for this Project is $1,000,000.00 - $1,300,000.00

Attach additional numbered sheets as necessary; however, only one (1) request shall be contained on each submitted form.

END OF DOCUMENT

Rancho Santiago Community College District

Bid #1497 Building B Restroom Modernization at Santiago Canyon College

Project ID#3780, DSA#04-124615

Pre-Bid Clarification Form 1 of 23




SCC Building B Restroom Modernization
Addendum # 1 - PBC #2

PRE-BID CLARIFICATION FORM

(Email this completed form to FacilitiesBid@rsccd.edu. See Instructions to Bidders.)

PROJECT NAME: Building B Restroom Modernization at Santiago Canyon College
PROJECT NUMBER: 3780 BID NUMBER: 1497
EMAIL TO: facilitiesbid@rsccd.edu
DATE: May 5, 2026
FROM: Kasra Ghobadi (KG Axis EMAIL: kasra@kgaxis.com
Inc.)
SPEC SECTION: Bid Proposal Form (District | DRAWING NUMBER: N/A
Allowance); Construction
Services Agreement Art. 4;
GCé&4.2

REQUESTED CLARIFICATION:

District Allowance — Dollar Amount and Timing. The Bid Proposal Form lists the District Allowance as 'TO BE
DETERMINED' and states it will be added to the contract for award once the lowest responsive bidder is
determined. (a) What is the dollar amount? (b) Will it be issued by addendum prior to the May 27, 2026 bid
opening so all bids are evaluated equally? (c) How will overhead, fee, bond, and insurance markups on
allowance work be calculated, and against what base? (d) Confirm unused balance returns to District via
deductive change order at closeout.

RESPONSE TO CLARIFICATION:

Refer to Specification Section 01 21 00 for Allowance.

RSCCD, 5/26/2026

Attach additional numbered sheets as necessary; however, only one (1) request shall be contained on each submitted form.

END OF DOCUMENT

Rancho Santiago Community College District
Bid #1497 Building B Restroom Modernization at Santiago Canyon College
Project ID#3780, DSA#04-124615
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SCC Building B Restroom Modernization
Addendum # 1 - PBC #3

PRE-BID CLARIFICATION FORM

(Email this completed form to FacilitiesBid@rsccd.edu. See Instructions to Bidders.)

PROJECT NAME: Building B Restroom Modernization at Santiago Canyon College
PROJECT NUMBER: 3780 BID NUMBER: 1497
EMAIL TO: facilitiesbid@rsccd.edu
DATE: May 5, 2026
FROM: Kasra Ghobadi (KG Axis EMAIL: kasra@kgaxis.com
Inc.)
SPEC SECTION: Instructions to Bidders §29; | DRAWING NUMBER: N/A
Bid Bond; Designated
Subcontractors List; Bid
Proposal Form

REQUESTED CLARIFICATION:

Alternates. The Bid Proposal Form contains only a Base Bid line, but the Instructions to Bidders, Bid Bond, and
Subcontractor List forms reference Alternate Bid ltems. Will the District issue any additive or deductive
alternates by addendum prior to bid opening? If so, please confirm scope, pricing format, and how alternates
will be applied to selection of lowest responsive bidder.

RESPONSE TO CLARIFICATION:

There are no additive or deductive alternates as part of this project.

RSCCD, 5/26/2026

Attach additional numbered sheets as necessary; however, only one (1) request shall be contained on each submitted form.

END OF DOCUMENT

Rancho Santiago Community College District
Bid #1497 Building B Restroom Modernization at Santiago Canyon College
Project ID#3780, DSA#04-124615
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SCC Building B Restroom Modernization
Addendum # 1 - PBC #4

PRE-BID CLARIFICATION FORM

(Email this completed form to FacilitiesBid@rsccd.edu. See Instructions to Bidders.)

PROJECT NAME: Building B Restroom Modernization at Santiago Canyon College

PROJECT NUMBER: 3780 BID NUMBER: 1497

EMAIL TO: facilitiesbid@rsccd.edu

DATE: May 5, 2026

FROM: Kasra Ghobadi (KG Axis EMAIL: kasra@kgaxis.com
Inc.)

SPEC SECTION: Spec 01 12 16 §3.05; DRAWING NUMBER: CPP 1.0
Attachment C

REQUESTED CLARIFICATION:

Phasing Terminology Discrepancy. Spec 01 12 16 §3.05.A defines Phase 1A = 2nd-floor M&W, Phase 1B = 1st-
floor M&W, Phase 2 = closeout/punch list. Attachment C drawing CPP 1.0 defines Phase 1 = 2nd floor and Phase
2 = 1st floor and requires Phase 1 to be complete before Phase 2 begins. Please clarify the controlling phasing
language and confirm: (a) whether men's and women's restrooms on a single floor must be sequenced or may
proceed concurrently; (b) the cover-sheet attachment-letter mismatch — page 1 of Attachment C is labeled
'Attachment F — Construction Phasing Plan' while page 2 is labeled 'Attachment C — Construction Phasing Plan'.

RESPONSE TO CLARIFICATION:

Follow attachment C - Phasing Plan.

RSCCD, 5/26/2026

Attach additional numbered sheets as necessary; however, only one (1) request shall be contained on each submitted form.

END OF DOCUMENT

Rancho Santiago Community College District
Bid #1497 Building B Restroom Modernization at Santiago Canyon College
Project ID#3780, DSA#04-124615
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SCC Building B Restroom Modernization
Addendum # 1 - PBC #5

PRE-BID CLARIFICATION FORM

(Email this completed form to FacilitiesBid@rsccd.edu. See Instructions to Bidders.)

PROJECT NAME: Building B Restroom Modernization at Santiago Canyon College

PROJECT NUMBER: 3780 BID NUMBER: 1497

EMAIL TO: facilitiesbid@rsccd.edu

DATE: May 5, 2026

FROM: Kasra Ghobadi (KG Axis EMAIL: kasra@kgaxis.com
Inc.)

SPEC SECTION: Supl;lementarv Conditions | DRAWING NUMBER: N/A
Art.

REQUESTED CLARIFICATION:

Liquidated Damages — Application to Phase Milestones. Supplementary Conditions Art. 8(A)(1) states LDs of
$1,500/day apply 'beyond the Substantial Completion Date.' Confirm LDs apply only to the 220-day Substantial
Completion Date and not to any intermediate Phase 1A or Phase 1B substantial completion milestones. If
interim milestones carry LDs, identify the per-day amount and milestone dates.

RESPONSE TO CLARIFICATION:

Liquidated Damages are applicable to days beyond the project Substantial
Completion.

RSCCD, 5/26/2026

Attach additional numbered sheets as necessary; however, only one (1) request shall be contained on each submitted form.

END OF DOCUMENT

Rancho Santiago Community College District
Bid #1497 Building B Restroom Modernization at Santiago Canyon College
Project ID#3780, DSA#04-124615
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SCC Building B Restroom Modernization
Addendum # 1 - PBC #6

PRE-BID CLARIFICATION FORM

(Email this completed form to FacilitiesBid@rsccd.edu. See Instructions to Bidders.)

PROJECT NAME: Building B Restroom Modernization at Santiago Canyon College

PROJECT NUMBER: 3780 BID NUMBER: 1497

EMAIL TO: facilitiesbid@rsccd.edu

DATE: May 5, 2026

FROM: Kasra Ghobadi (KG Axis EMAIL: kasra@kgaxis.com
Inc.)

SPEC SECTION: Notice Inviting Bids §35; DRAWING NUMBER: N/A
Construction Services
Agreement Art. 2

REQUESTED CLARIFICATION:

Anticipated Notice to Proceed Date. The contract permits NTP up to 90 calendar days post-award. Confirm the
District's anticipated NTP date so bidders can evaluate site availability around the academic calendar (final
exams, summer break, fall semester start) and lock material lead times. Long-lead items including Bobrick toilet
partitions, sensor flushometers, and roof exhaust fans currently exceed 8-12 weeks.

RESPONSE TO CLARIFICATION:

The Notice to Proceed date is determined once the District has received all
required contract documents. Anticipated NTP is September 2026.

RSCCD, 5/26/2026

Attach additional numbered sheets as necessary; however, only one (1) request shall be contained on each submitted form.

END OF DOCUMENT

Rancho Santiago Community College District
Bid #1497 Building B Restroom Modernization at Santiago Canyon College
Project ID#3780, DSA#04-124615
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SCC Building B Restroom Modernization
Addendum # 1 - PBC #7

PRE-BID CLARIFICATION FORM

(Email this completed form to FacilitiesBid@rsccd.edu. See Instructions to Bidders.)

PROJECT NAME: Building B Restroom Modernization at Santiago Canyon College

PROJECT NUMBER: 3780 BID NUMBER: 1497

EMAIL TO: facilitiesbid@rsccd.edu

DATE: May 5, 2026

FROM: Kasra Ghobadi (KG Axis EMAIL: kasra@kgaxis.com
Inc.)

SPEC SECTION: Supplementary Conditions DRAWING NUMBER: N/A
Art. 26; Spec 01 11 00
§1.03.G

REQUESTED CLARIFICATION:

Allowed Work Hours, After-Hours Work, Summer/Holiday Access. Confirm: (a) whether after-hours, weekend,
or summer-break work is permitted and at whose cost; (b) any campus security or escort cost reimbursement
during off-hours; (c) restricted hours during finals, commencement, or other campus events; (d) whether utility
shutoffs (water, power, FA) require night/weekend execution and the notice required.

RESPONSE TO CLARIFICATION:

Refer to Bid Documents Part 2: Article 26 - Hours of Work for information regarding hours work.
Assume in this bid (3) working weekends to complete construction work that requires shutdown of utility
services.

RSCCD, 5/26/2026

END OF DOCUMENT

Rancho Santiago Community College District
Bid #1497 Building B Restroom Modernization at Santiago Canyon College
Project ID#3780, DSA#04-124615
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SCC Building B Restroom Modernization
Addendum # 1 - PBC #8

PRE-BID CLARIFICATION FORM

(Email this completed form to FacilitiesBid@rsccd.edu. See Instructions to Bidders.)

PROJECT NAME: Building B Restroom Modernization at Santiago Canyon College

PROJECT NUMBER: 3780 BID NUMBER: 1497

EMAIL TO: facilitiesbid@rsccd.edu

DATE: May 5, 2026

FROM: Kasra Ghobadi (KG Axis EMAIL: kasra@kgaxis.com
Inc.)

SPEC SECTION: Spec 01 11 00 §1.03.D; DRAWING NUMBER: N/A
Spec 0112 16 §3.01

REQUESTED CLARIFICATION:

Staging, Lay-down, Parking, Dumpster Locations. Spec 01 11 00 places staging, lay-down, dumpster, sanitation,
and parking on the Contractor at Contractor cost. Please identify District-approved locations for each on the
SCC campus, and confirm parking permit requirements for daily construction crews after the job-walk window
(Lot 2 was permitted without permit during the walk only).

RESPONSE TO CLARIFICATION:

All staging areas will be coordinated with the contractor post award. Assume parking permits are
required.

RSCCD, 5/26/2026

END OF DOCUMENT

Rancho Santiago Community College District
Bid #1497 Building B Restroom Modernization at Santiago Canyon College
Project ID#3780, DSA#04-124615
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SCC Building B Restroom Modernization
Addendum # 1 - PBC #9

PRE-BID CLARIFICATION FORM

(Email this completed form to FacilitiesBid@rsccd.edu. See Instructions to Bidders.)

PROJECT NAME: Building B Restroom Modernization at Santiago Canyon College

PROJECT NUMBER: 3780 BID NUMBER: 1497

EMAIL TO: facilitiesbid@rsccd.edu

DATE: May 5, 2026

FROM: Kasra Ghobadi (KG Axis EMAIL: kasra@kgaxis.com
Inc.)

SPEC SECTION: Spec 23 09 23 Direct Digital DRAWING NUMBER: M2.1, M2.2, M2.3, M5.1
Controls

REQUESTED CLARIFICATION:

Existing Campus BMS / DDC Manufacturer & Integrator. Identify the existing campus Building Automation
System manufacturer (Siemens, JCI, ALC, Trane, Distech, etc.) and the District's standard controls integrator. Are
bidders required to use a specific integrator, or are open-protocol BACnet/IP devices acceptable? Confirm any
required head-end programming or graphics revisions are included.

RESPONSE TO CLARIFICATION:

The existing BAS is Alerton and integrated to Tridium Niagara via Jace controller. Head-end
programing and graphic for all equipment controls is required per specs.

(RM-LEAF 05/18/26)

Attach additional numbered sheets as necessary; however, only one (1) request shall be contained on each submitted form.

END OF DOCUMENT

Rancho Santiago Community College District
Bid #1497 Building B Restroom Modernization at Santiago Canyon College
Project ID#3780, DSA#04-124615
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SCC Building B Restroom Modernization
Addendum # 1 - PBC #10

PRE-BID CLARIFICATION FORM

(Email this completed form to FacilitiesBid@rsccd.edu. See Instructions to Bidders.)

PROJECT NAME: Building B Restroom Modernization at Santiago Canyon College

PROJECT NUMBER: 3780 BID NUMBER: 1497

EMAIL TO: facilitiesbid@rsccd.edu

DATE: May 5, 2026

FROM: Kasra Ghobadi (KG Axis EMAIL: kasra@kgaxis.com
Inc.)

SPEC SECTION: Spec 28 31 00 Fire DRAWING NUMBER: FAOQ.0, FA2.1, FA2.2, FA2.3,
Detection and Alarm FA6.1

REQUESTED CLARIFICATION:

Existing FACP and Required Coordination. Identify the existing Fire Alarm Control Panel manufacturer and
model in Building B (Notifier, Simplex, EST, Siemens, etc.), available SLC capacity, and any required campus-wide
AHJ acceptance test. Confirm whether the District requires use of a specific FA contractor or service vendor for
tie-in, programming, and reprogramming, and whether after-hours premium for campus-wide testing is on
Contractor.

RESPONSE TO CLARIFICATION:

Existing FACP panel is Notifier. Contractor to proceed per approved drawing and all the required field verification
as required to complete the work. Entire campus wide AHJ acceptance test is not required.

District has an active maintenance contract with Cosco Fire protection, but any qualified FA contractor or service
vendor is acceptable.

(PBK - 05/22/26)

Attach additional numbered sheets as necessary; however, only one (1) request shall be contained on each submitted form.

END OF DOCUMENT

Rancho Santiago Community College District
Bid #1497 Building B Restroom Modernization at Santiago Canyon College
Project ID#3780, DSA#04-124615
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SCC Building B Restroom Modernization
Addendum # 1 - PBC #11

PRE-BID CLARIFICATION FORM

(Email this completed form to FacilitiesBid@rsccd.edu. See Instructions to Bidders.)

PROJECT NAME: Building B Restroom Modernization at Santiago Canyon College

PROJECT NUMBER: 3780 BID NUMBER: 1497

EMAIL TO: facilitiesbid@rsccd.edu

DATE: May 5, 2026

FROM: Kasra Ghobadi (KG Axis EMAIL: kasra@kgaxis.com
Inc.)

SPEC SECTION: Spec 26 09 43.13 Digital- DRAWING NUMBER: E2.1,E3.1,E5.1
Network Lighting Controls

REQUESTED CLARIFICATION:

Lighting-Control / Network System Standard. Identify the District's standard digital lighting-control system (e.g.,
nLight, Lutron Athena/Quantum, Wattstopper LMCS, Crestron) and confirm whether the new system must be
commissioned by the existing campus integrator. Confirm Title 24 Part 6 acceptance-test requirements (NRCC-
LTI-E) and who provides the third-party acceptance-test technician.

RESPONSE TO CLARIFICATION:

Lighting control system manufacturer is nLight per specs. Contractor shall be responsible acceptance
testing.
(RM-LEAF 05/18/26)

Attach additional numbered sheets as necessary; however, only one (1) request shall be contained on each submitted form.

END OF DOCUMENT

Rancho Santiago Community College District
Bid #1497 Building B Restroom Modernization at Santiago Canyon College
Project ID#3780, DSA#04-124615
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SCC Building B Restroom Modernization
Addendum # 1 - PBC #12

PRE-BID CLARIFICATION FORM

(Email this completed form to FacilitiesBid@rsccd.edu. See Instructions to Bidders.)

PROJECT NAME: Building B Restroom Modernization at Santiago Canyon College

PROJECT NUMBER: 3780 BID NUMBER: 1497

EMAIL TO: facilitiesbid@rsccd.edu

DATE: May 5, 2026

FROM: Kasra Ghobadi (KG Axis EMAIL: kasra@kgaxis.com
Inc.)

SPEC SECTION: Attachment D Abatement DRAWING NUMBER: N/A
Plan §1.0 Note to
Contractor; Spec 02 41 19

REQUESTED CLARIFICATION:

Hazmat Survey Report — Underlying Data. Please post the underlying Limited Asbestos and Lead Survey Report
referenced in Attachment D. The Plan states quantities are best-estimate only and the Contractor is solely
responsible for verification. Without the original survey, abatement bidders cannot accurately scope hidden
suspect materials (mastics, joint compound, plaster, floor tile, mortar, transite, etc.). Confirm whether
unforeseen ACM/LBP outside the Plan summary will be covered by the District Allowance or processed as a
change order.

RESPONSE TO CLARIFICATION:

The contractor shall provide a bid based on the scope of work and estimates identified on the provided
reports.

RSCCD, 5/26/2026

Attach additional numbered sheets as necessary; however, only one (1) request shall be contained on each submitted form.

END OF DOCUMENT

Rancho Santiago Community College District
Bid #1497 Building B Restroom Modernization at Santiago Canyon College
Project ID#3780, DSA#04-124615
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SCC Building B Restroom Modernization
Addendum # 1 - PBC #13

PRE-BID CLARIFICATION FORM

(Email this completed form to FacilitiesBid@rsccd.edu. See Instructions to Bidders.)

PROJECT NAME: Building B Restroom Modernization at Santiago Canyon College

PROJECT NUMBER: 3780 BID NUMBER: 1497

EMAIL TO: facilitiesbid@rsccd.edu

DATE: May 5, 2026

FROM: Kasra Ghobadi (KG Axis EMAIL: kasra@kgaxis.com
Inc.)

SPEC SECTION: Instructions to Bidders DRAWING NUMBER: PD2.1, PD2.2, PD2.3, P0.0
§17(B); Spec 22 00 00; Spec sheet note C
230000

REQUESTED CLARIFICATION:

Existing Conditions / As-Builts / Subsurface Data. P-sheet note C requires field verification of utilities prior to
bid, but the District does not warrant subsurface or as-built information. Will the District make available existing
as-built drawings (architectural, structural, plumbing, mechanical, electrical, fire alarm) and any geotechnical or
subsurface data for Building B? Restroom plumbing reroutes (slab cuts, trenching, second-floor drops above
first-floor occupied space) carry significant unknown-condition risk.

RESPONSE TO CLARIFICATION:

Refer to Attachment 5 - As Builts for additional information. Geotechnical and subsurface data is not
available as part of this project. Attachment and provided information is for reference only, and all
existing building conditions and connections to be field verified prior to construction start.

Any unforeseen conditions or reroutes not addressed in the current plans will be approved as an
unforeseen allowance expense.

RSCCD, 5/26/2026

Rancho Santiago Community College District
Bid #1497 Building B Restroom Modernization at Santiago Canyon College
Project ID#3780, DSA#04-124615
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SCC Building B Restroom Modernization
Addendum # 1 - PBC #14

PRE-BID CLARIFICATION FORM

(Email this completed form to FacilitiesBid@rsccd.edu. See Instructions to Bidders.)

PROJECT NAME: Building B Restroom Modernization at Santiago Canyon College
PROJECT NUMBER: 3780 BID NUMBER: 1497
EMAIL TO: facilitiesbid@rsccd.edu
DATE: May 5, 2026
FROM: Kasra Ghobadi (KG Axis EMAIL: kasra@kgaxis.com
Inc.)
SPEC SECTION: (S;(L;E(.CfOI 5)0 00; Spec 01 35 DRAWING NUMBER: P2.1,A1.1
if any

REQUESTED CLARIFICATION:

Concealed Conditions Above 1st-Floor Restrooms. Plumbing reroutes in the 2nd-floor chase or slab will be
directly above occupied 1st-floor labs (Computer Lab B103, Robotics Lab B102, Wastewater Lab B104) and the
TRIO Student Center. (a) Will work above these labs require lab shutdown, and if so, are after-hours/weekend
windows guaranteed by the District? (b) Are vibration/noise limits more restrictive over the Wastewater Lab
than other adjacent occupied areas? (c) Identify any sensitive equipment or process that cannot be interrupted.

RESPONSE TO CLARIFICATION:

Plumbing 2nd floor restroom work requires access to the Robotics Labs 102 storage rooms located in
the first floor. Contractor shall plan work accordingly to minimize disturbance in the rooms below as
possible. Coordinate shutdown & access schedule required plumbing work with District. Refer to
Specifications Division 1 General Requirements.

Construction activities resulting in excessive noise, vibration, utility interruptions, or access restrictions
shall be scheduled and coordinated with the District and may be limited to approved off-hours or
shutdown periods. Contractor shall include all required protection, phasing, and temporary measures
necessary to maintain campus operations.

PBK, 5/22/2026

Attach additional numbered sheets as necessary; however, only one (1) request shall be contained on each submitted form.

END OF DOCUMENT

Rancho Santiago Community College District
Bid #1497 Building B Restroom Modernization at Santiago Canyon College
Project ID#3780, DSA#04-124615
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SCC Building B Restroom Modernization

Addendum # 1 - PBC #15

PRE-BID CLARIFICATION FORM

(Email this completed form to FacilitiesBid@rsccd.edu. See Instructions to Bidders.)

PROJECT NAME: Building B Restroom Modernization at Santiago Canyon College

PROJECT NUMBER: 3780 BID NUMBER: 1497

EMAIL TO: facilitiesbid@rsccd.edu

DATE: May 5, 2026

FROM: Kasra Ghobadi (KG Axis EMAIL: kasra@kgaxis.com
Inc.)

SPEC SECTION: Roofing Contract Financial DRAWING NUMBER: M2.2, M2.3, M5.1, M6.1
Interest Certification (detail 1/M6.1)
(Forms Part 1)

REQUESTED CLARIFICATION:

Roofing Scope and Roof Warranty. Replacement of the existing roof exhaust fan and provision of a new curb
adapter (per detail 1/M6.1) requires roof penetration. Confirm: (a) existing roof system, manufacturer, age, and
warranty status; (b) any approved/required roofing contractor or system manufacturer to maintain warranty;
(c) whether new flashing/penetration falls under original manufacturer's warranty/bond or NRCA standard; (d)
any warranty-extension submittals required at closeout.

RESPONSE TO CLARIFICATION:

PBK, 05/22/2026

The existing roof system at the Mechanical Well appears to consist of a white reflective single-ply PVC membrane over

lightweight concrete. There is no active roof warranty associated with the existing roofing system per District information.
Contractor shall coordinate all new work at the existing roof curb and provide new galvanized flashing secured with
fasteners and neoprene washers in accordance with project requirements. Any required PVC membrane repair shall be
heat welded with overlapping seams to maintain a watertight installation.

Attach additional numbered sheets as necessary; however, only one (1) request shall be contained on each submitted form.

END OF DOCUMENT

Rancho Santiago Community College District

Bid #1497 Building B Restroom Modernization at Santiago Canyon College

Project ID#3780, DSA#04-124615
Pre-Bid Clarification Form 15 of 23




SCC Building B Restroom Modernization
Addendum # 1 - PBC #16

PRE-BID CLARIFICATION FORM

(Email this completed form to FacilitiesBid@rsccd.edu. See Instructions to Bidders.)

PROJECT NAME: Building B Restroom Modernization at Santiago Canyon College

PROJECT NUMBER: 3780 BID NUMBER: 1497

EMAIL TO: facilitiesbid@rsccd.edu

DATE: May 5, 2026

FROM: Kasra Ghobadi (KG Axis EMAIL: kasra@kgaxis.com
Inc.)

SPEC SECTION: Spec 220000 /23 0000/ DRAWING NUMBER: N/A
26 00 00; Spec 01 74 19
Waste Management

REQUESTED CLARIFICATION:

Salvage / Owner-Retained Items. Spec 22 and 23 require items removed to be stored on-site for Owner review
prior to disposal. Identify any specific equipment, fixtures, or accessories the District wishes to salvage (e.g.,
ceiling access panels, exhaust fans, mirrors, signage, hand dryers, etc.) and the location for District review and
pickup. Provide a deadline for the District's salvage decision so dumpster scheduling and crew demolition is not
impeded.

RESPONSE TO CLARIFICATION:

Refer to demolition plans.

RSCCD, 5/26/2026

Attach additional numbered sheets as necessary; however, only one (1) request shall be contained on each submitted form.

END OF DOCUMENT

Rancho Santiago Community College District
Bid #1497 Building B Restroom Modernization at Santiago Canyon College
Project ID#3780, DSA#04-124615
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SCC Building B Restroom Modernization
Addendum # 1 - PBC #17

PRE-BID CLARIFICATION FORM

(Email this completed form to FacilitiesBid@rsccd.edu. See Instructions to Bidders.)

PROJECT NAME: Building B Restroom Modernization at Santiago Canyon College

PROJECT NUMBER: 3780 BID NUMBER: 1497

EMAIL TO: facilitiesbid@rsccd.edu

DATE: May 5, 2026

FROM: Kasra Ghobadi (KG Axis EMAIL: kasra@kgaxis.com
Inc.)

SPEC SECTION: GC §10 Inspection of Work; | DRAWING NUMBER: N/A
CAC 4-317

REQUESTED CLARIFICATION:

DSA Project Inspector and Required Inspections. Confirm: (a) the District-appointed DSA Class 1 Project
Inspector / IOR for this project; (b) required notice for routine inspections (24h, 48h, etc.); (c) IOR work hours
and availability for after-hours work if needed; (d) any deferred-submittal items (e.g., FA system, suspended
ceiling, seismic bracing) that must be processed through DSA after award.

RESPONSE TO CLARIFICATION:

A Class 1 DSA Inspector will be appointed by the District for this project. There are no deferred
submittals.

RSCCD, 5/26/2026

Attach additional numbered sheets as necessary; however, only one (1) request shall be contained on each submitted form.

END OF DOCUMENT

Rancho Santiago Community College District
Bid #1497 Building B Restroom Modernization at Santiago Canyon College
Project ID#3780, DSA#04-124615
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SCC Building B Restroom Modernization
Addendum # 1 - PBC #18

PRE-BID CLARIFICATION FORM

(Email this completed form to FacilitiesBid@rsccd.edu. See Instructions to Bidders.)

PROJECT NAME: Building B Restroom Modernization at Santiago Canyon College

PROJECT NUMBER: 3780 BID NUMBER: 1497

EMAIL TO: facilitiesbid@rsccd.edu

DATE: May 5, 2026

FROM: Kasra Ghobadi (KG Axis EMAIL: kasra@kgaxis.com
Inc.)

SPEC SECTION: GC §7 Project Management | DRAWING NUMBER: N/A
Software; Spec 01 33 00
Submittal Procedures

REQUESTED CLARIFICATION:

Document Management / PM Software. Identify the District's required project management / submittal
software (e.g., Procore, e-Builder, PlanGrid, Aconex, Submittal Exchange). Confirm whether the bid must include
license/seat costs for the General Contractor and major subcontractors and whether training is District-
provided.

RESPONSE TO CLARIFICATION:

Project Management software is not required as part of this project.

RSCCD, 5/26/2026

Attach additional numbered sheets as necessary; however, only one (1) request shall be contained on each submitted form.

END OF DOCUMENT

Rancho Santiago Community College District
Bid #1497 Building B Restroom Modernization at Santiago Canyon College
Project ID#3780, DSA#04-124615

Pre-Bid Clarification Form 18 of 23



SCC Building B Restroom Modernization
Addendum # 1 - PBC #19

PRE-BID CLARIFICATION FORM

(Email this completed form to FacilitiesBid@rsccd.edu. See Instructions to Bidders.)

PROJECT NAME: Building B Restroom Modernization at Santiago Canyon College

PROJECT NUMBER: 3780 BID NUMBER: 1497

EMAIL TO: facilitiesbid@rsccd.edu

DATE: May 5, 2026

FROM: Kasra Ghobadi (KG Axis EMAIL: kasra@kgaxis.com
Inc.)

SPEC SECTION: Spec 08 11 13 Hollow Metal | DRAWING NUMBER: Al.1, A2.1, A3.1-A3.3
Doors and Frames; Spec 08
71 00 Door Hardware;
Attachment D §3.7.2

REQUESTED CLARIFICATION:

Restroom Entry Doors and Frames — Replace or Reuse? Confirm whether existing restroom entry doors and
frames at restrooms 113, 114, 213, 214 are to remain or be replaced. The door schedule and elevations on A-
sheets reference (N) doors and hardware in some elevations; please clarify the extent. Note: existing painted
hollow-metal frames are subject to Cal/OSHA 8 CCR 1532.1(d) lead-paint disturbance requirements if disturbed.

RESPONSE TO CLARIFICATION:

The scope of work shall be the first floor restrooms 119A and 119C, and the second floor restrooms
120A and 120B at Building B. Door numbers B01, B02, B21, and B22 are to receive new doors and
new frames, and painted per A2.3.

PBK, 05/18/2026

Attach additional numbered sheets as necessary; however, only one (1) request shall be contained on each submitted form.

END OF DOCUMENT

Rancho Santiago Community College District
Bid #1497 Building B Restroom Modernization at Santiago Canyon College
Project ID#3780, DSA#04-124615

Pre-Bid Clarification Form 19 of 23



SCC Building B Restroom Modernization
Addendum # 1 - PBC #20

PRE-BID CLARIFICATION FORM

(Email this completed form to FacilitiesBid@rsccd.edu. See Instructions to Bidders.)

PROJECT NAME: Building B Restroom Modernization at Santiago Canyon College

PROJECT NUMBER: 3780 BID NUMBER: 1497

EMAIL TO: facilitiesbid@rsccd.edu

DATE: May 5, 2026

FROM: Kasra Ghobadi (KG Axis EMAIL: kasra@kgaxis.com
Inc.)

SPEC SECTION: Spec 09 30 12 Ceramic Tile DRAWING NUMBER: A6.1, A10.1 (detail
Wall Finishing; Spec 09 30 17/A10.1, 18/A10.1)
14 Porcelain Tile Floor
Finishing

REQUESTED CLARIFICATION:

Mock-Ups. Confirm whether full-size or partial mock-ups of the tile wainscot, floor tile, grout, and joint sealants
are required for District/Architect approval prior to general installation. If so, identify approved location, size
(e.g., 4'x4' or one full elevation), and required approval lead-time. Confirm whether mock-up may be
incorporated into final work.

RESPONSE TO CLARIFICATION:

Tile mock-ups are not required by the Architectural documents unless otherwise directed by the
District.
PBK, 05/18/2026

Attach additional numbered sheets as necessary; however, only one (1) request shall be contained on each submitted form.

END OF DOCUMENT

Rancho Santiago Community College District
Bid #1497 Building B Restroom Modernization at Santiago Canyon College
Project ID#3780, DSA#04-124615
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SCC Building B Restroom Modernization
Addendum # 1 - PBC #21

PRE-BID CLARIFICATION FORM

(Email this completed form to FacilitiesBid@rsccd.edu. See Instructions to Bidders.)

PROJECT NAME: Building B Restroom Modernization at Santiago Canyon College

PROJECT NUMBER: 3780 BID NUMBER: 1497

EMAIL TO: facilitiesbid@rsccd.edu

DATE: May 5, 2026

FROM: Kasra Ghobadi (KG Axis EMAIL: kasra@kgaxis.com
Inc.)

SPEC SECTION: Spec 23 / 26; Title 24 Part 6 | DRAWING NUMBER: M0.1, E0.1
Acceptance Testing

REQUESTED CLARIFICATION:

Test & Balance / Commissioning. Identify Title 24 Part 6 acceptance-testing requirements applicable to this
project (NRCC-MCH-E for HVAC, NRCC-LTI-E for lighting controls, etc.) and whether the District requires third-
party Cx for HVAC and lighting controls beyond standard TAB. If a Cx authority is owner-provided, identify the
firm and Contractor's role; if Contractor-provided, confirm scope of Cx services included in bid.

RESPONSE TO CLARIFICATION:

There are no third party commissioning services as part of this project.

RSCCD, 5/26/2026

Attach additional numbered sheets as necessary; however, only one (1) request shall be contained on each submitted form.

END OF DOCUMENT

Rancho Santiago Community College District
Bid #1497 Building B Restroom Modernization at Santiago Canyon College
Project ID#3780, DSA#04-124615
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SCC Building B Restroom Modernization
Addendum # 1 - PBC #22

PRE-BID CLARIFICATION FORM

(Email this completed form to FacilitiesBid@rsccd.edu. See Instructions to Bidders.)

PROJECT NAME: Building B Restroom Modernization at Santiago Canyon College
PROJECT NUMBER: 3780 BID NUMBER: 1497
EMAIL TO: facilitiesbid@rsccd.edu
DATE: May 5, 2026
FROM: Kasra Ghobadi (KG Axis EMAIL: kasra@kgaxis.com
Inc.)
SPEC SECTION: Notice Inviting Bids §15; DRAWING NUMBER: N/A
Local Hires & Local
Businesses Participation
Statement

REQUESTED CLARIFICATION:

DVBE Good-Faith Effort. Will the District accept partial DVBE participation with documented Good-Faith Effort if
the 3% goal cannot be met? Identify any preferred DVBE outreach channels, registries, or notification timelines
the District recognizes for Good-Faith Effort documentation.

RESPONSE TO CLARIFICATION:

Refer back to DVBE specifications. The District does not have DVBE outreach channels, or
registries.

RSCCD, 5/26/2026

Attach additional numbered sheets as necessary; however, only one (1) request shall be contained on each submitted form.

END OF DOCUMENT

Rancho Santiago Community College District
Bid #1497 Building B Restroom Modernization at Santiago Canyon College
Project ID#3780, DSA#04-124615
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SCC Building B Restroom Modernization
Addendum # 1 - PBC #23

PRE-BID CLARIFICATION FORM

(Email this completed form to FacilitiesBid@rsccd.edu. See Instructions to Bidders.)

PROJECT NAME: Building B Restroom Modernization at Santiago Canyon College
PROJECT NUMBER: 3780 BID NUMBER: 1497
EMAIL TO: facilitiesbid@rsccd.edu
DATE: May 5, 2026
FROM: Kasra Ghobadi (KG Axis EMAIL: kasra@kgaxis.com
Inc.)
SPEC SECTION: GC §35 Insurance and DRAWING NUMBER: N/A
Bonds; Insurance
Documents &
Endorsements form

REQUESTED CLARIFICATION:

Insurance — OCIP/CCIP and Specific Coverages. Confirm whether the District is providing Owner-Controlled
Insurance Program coverage or whether all coverages (GL, Auto, WC, Pollution, Builder's Risk, Asbestos/Lead
Liability, Professional, Cyber if any) are Contractor-provided. Confirm Builder's Risk responsibility for the
renovation work, any waiver of subrogation, and required endorsement language.

RESPONSE TO CLARIFICATION:

The District does not have OCIP as part of this project. Refer to insurance requirements as part of
Article 35.

RSCCD, 5/26/2026

Attach additional numbered sheets as necessary; however, only one (1) request shall be contained on each submitted form.

END OF DOCUMENT

Rancho Santiago Community College District
Bid #1497 Building B Restroom Modernization at Santiago Canyon College
Project ID#3780, DSA#04-124615
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SCC Building B Restroom Modernization
Addendum # 1 - PBC #24

PRE-BID CLARIFICATION FORM
(Email this completed form to FacilitiesBid@rsccd.edu. See Instructions to Bidders.)

PROJECT NAME: Building B Restroom Modernization at Santiago Canyon College
PROJECT NUMBER: 3780 ‘ BID NUMBER: ‘ 1497
EMAIL TO: facilitiesbid@rsced.edu
DATE: 4/28/26
FROM: EMAIL:

PCN3 estimating@pcn3.com
SPEC DRAWING
SECTION: NUMBER:

REQUESTED CLARIFICATION:

1. What is the engineer's estimate for this project?

RESPONSE TO CLARIFICATION:

The Engineer's Estimate for this Project is $1,000,000.00 - $1,300,000.00

RSCCD, 5/26/2026

Attach additional numbered sheets as necessary; however, only one (1) request shall be contained on each
submitted form.
END OF DOCUMENT

Rancho Santiago Community College District

Bid #1497 Building B Restroom Modernization at Santiago Canyon College
Project ID#3780, DSA#04-124615

Page 18 of 19



SCC Building B Restroom Modernization
Addendum # 1 - PBC #25

PRE-BID CLARIFICATION FORM
(Email this completed form to FacilitiesBid@rsccd.edu. See Instructions to Bidders.)

PROJECT NAME: Building B Restroom Modernization at Santiago Canyon College
PROJECT NUMBER: 3780 l BID NUMBER: ‘ 1497
EMAIL TO: facilitiesbid@rsced.edu
DATE: 05/06/2026
FROM: EMAIL:
A2Z Construct Inc a2zconstructinc2@aol.com
SPEC DRAWING
SECTION: NUMBER:
REQUESTED CLARIFICATION:

Thank you.

May | please know the Engineer's Estimate for this project?

RESPONSE TO CLARIFICATION:

RSCCD, 5/26/2026

The Engineer's Estimate for this Project is $1,000,000.00 - $1,300,000.00

Attach additional numbered sheets as necessary; however, only one (1) request shall be contained on each

submitted form.

Rancho Santiago Community College District

END OF DOCUMENT

Bid #1497 Building B Restroom Modernization at Santiago Canyon College

Project ID#3780, DSA#04-124615
Page 18 of 19




SCC Building B Restroom Modernization
Addendum # 1 - PBC #26

PRE-BID CLARIFICATION FORM
(Email this completed form to FacilitiesBid@rsccd.edu. See Instructions to Bidders.)

PROJECT NAME: Building B Restroom Modernization at Santiago Canyon College
PROJECT NUMBER: 3780 ‘ BID NUMBER: ‘ 1497
EMAIL TO: facilitiesbid@rsced.edu
DATE: 05/06/2026
FROM: . _ EMAIL: _

Corner Keystone Construction Corporation bids@cornerkeystone.com
SPEC DRAWING
SECTION: NUMBER:

REQUESTED CLARIFICATION:

What is the engineer's estimate?

Thank you.

RESPONSE TO CLARIFICATION:

The Engineer's Estimate for this Project is $1,000,000.00 - $1,300,000.00

RSCCD, 5/26/2026

Attach additional numbered sheets as necessary; however, only one (1) request shall be contained on each
submitted form.
END OF DOCUMENT

Rancho Santiago Community College District

Bid #1497 Building B Restroom Modernization at Santiago Canyon College
Project ID#3780, DSA#04-124615

Page 18 of 19



ADDENDUM PR

Project: Santiago Canyon College - Building B Restroom Modernization Issue Date: 05/18/2026
Rancho Santiago Community College District

To Drawings + 05/18/2026
Project Number: 250141 Specifications dated

DSA Application No.: A#: 04-124615 File#: 30-C2

ADDENDUM No.: 001

NOTICE TO PROPOSERS

A. Receipt of this Addendum shall be acknowledged on the Proposal Form.

B. This Addendum forms part of the Contract documents for the above referenced project and shall be
incorporated integrally therewith.

C. Each proposer shall make necessary adjustments and submit his proposal with full knowledge of all
modifications, clarifications, and supplemental data included therein. Where provisions of the following
supplemental data differ from those of the original Contract Documents, this Addendum shall govern.

SPECIFICATIONS

Item No. 1.01 Section 23 09 23 DIRECT DIGITAL CONTROLS
a. Replace Part 1 GENERAL, item1.5 APPROVED CONTROL SYSTEMS,
A. The following are approved control system suppliers, manufacturers, and product
lines: 1. to read as follows: “Alerton”.
b. Replace Part 1 GENERAL, item1.5 APPROVED CONTROL SYSTEMS,
A. The following are approved control system suppliers, manufacturers, and product
lines: 2. to read as follows: “Tridium Niagara”.

DRAWINGS

Mechanical
Iltem No. 1.02 Sheet M6.1: Add Detail 7 for BAS ARCHITECTURE-CONTROL.

PBK ARCHITECTS

o A Al

Andrea Stalker, Architect

End of Addendum 001
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RDSA 140

APPLICATION FOR SUBMITTAL OF POST-APPROVAL DOCUMENT

This application is for submittal of documents, after the initial approval of the project (post-approval documents), that require Division of the State Architect
(DSA) review and approval.This form shall be completed by the Design Professional in General Responsible Charge of the project, in accordance with
California Code of Regulations, Title 24, Part 1, Sections 4-317, 4-323 and 4-338 and in compliance with DSA IR A-6: Construction Change Document
Submittal and Approval Process.

DSA documents referenced within this form are available on the DSA Forms or DSA Publications webpages.

1. SUBMITTAL TYPE: (Is this a resubmittal? Yes[EINoll)

Deferred Submittal CJ Addendum Number: 01 CCD Number: Category A[_Jor B[]

2. PROJECT INFORMATION:

School District/Owner: Rancho Santiago Community College District DSA File Number: 30 C2
Project Name/School: Santiago Canyon College - Building B Restroom Modernization DSA Application Number 04 124615
3. APPLICANT INFORMATION:

Date Submitted: 05/18/26 Attached Pages? No[_]Yes[T]Number of pages? 28

Firm Name: PBK Arcitects Contact Name: Yao-Chien Lee

Work Email: yao-chien.lee@pbk.com Work Phone: (909) 987-0909

Firm Address: 10760 4th Street, Suite 200 City: Rancho Cucamonga State: CA Zip Code: 91730

4. REASON FOR SUBMITTAL: (Check applicable boxes)

For revision or addendum prior to construction. [ For a project currently under construction.

O For a project that has a form DSA 301-N: Notification of Requirement for Certification, DSA 301-P: Posted Notification of Requirement for Certification or
a 90-Day Letter issued.

[0 To obtain DSA approval of an existing uncertified building or buildings.

O For Category B CCD this is:|:|a voluntary submittal,[_]a DSA required submittal (attach DSA notice requiring submission).

5. DESIGN PROFESSIONAL IN GENERAL RESPONSIBLE CHARGE:

Name of the Design Professional In General Responsible Charge: Andrea Stalker

Professional License Number: C-38854 | Discipline: Architecture

Design Professional in General Responsible Charge Statement: The attached post-approval documents have been examined by me for design intent
and appear to meet the appyopriate requirements of Title 24, California Code of Regulations and the project specifications. They are acceptable for
incorporation intg/the conzuctigéof the project.

Signature:

DESIGN PROFESSIONAL IN GENERAL RESPONSIBLE CHARGE

6. CONFIRMATION, DESCRIPTION AND LISTING OF DOCUMENTS:

For addenda, revisions, or CCDs: CHECK THIS BOX 0O to confirm that all post-approval documents have been stamped and signed by the Responsible
Design Professional listed on form DSA 1: Application for Approval of Plans and Specifications for this project. (For Deferred Submittals, refer to IR A-18:
Use of Construction Documents Prepared by Other Professionals, and IR A-19: Design Professional’s Signature and Seal (Stamp) on Construction
Documents, when applicable, for signature and seal requirements.)

Provide a brief description of construction scope for this post-approval document (attach additional sheets if needed):
Replace approved control systems manufacturers and add detail for BAS architectural control.

List of DSA-approved drawings affected by this post-approval document:

M6.1
DSA USE ONLY
Returned DSA STAMP
SSS Date ClApproved [Disapproved CINot Required Date:
Comments: By:
FLS Date OApproved [Disapproved [INot Required
Comments:
ACS Date OApproved [Disapproved [JNot Required
Comments:
DGS DSA 140 (rev 10/02/19) Page 1 of 2

DIVISION OF THE STATE ARCHITECT DEPARTMENT OF GENERAL SERVICES STATE OF CALIFORNIA


https://www.dgs.ca.gov/DSA/Forms
https://www.dgs.ca.gov/DSA/Publications

SCC Building B Restroom Modernization
Addendum # 1 - Revision to Specification 23 09 23

SECTION 23 09 23

DIRECT DIGITAL CONTROLS

1. PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.

1.2 PRODUCTS NOT FURNISHED OR INSTALLED BUT INTEGRATED WITH THE WORK OF THIS SECTION
A.  Communications with Third Party Equipment:

1. Any additional integral control systems included with the products integrated with the work of this
section shall be furnished with a BACnet interface for integration into the Direct Digital Control System
described in this section (reference sequence of operations and points list for specifics). Those
systems include:

(@) Exhaust Fans
1.3 RELATED SECTIONS

A. The General Conditions of the Contract, Supplementary Conditions, and General Requirements are part
of this specification and shall be used in conjunction with this section as part of the contract documents.

B. The following sections constitute related work:
1. Division 01- General
2. Division 23 — Mechanical
3. Division 26 — Electrical
1.4 DESCRIPTION

A. General: The control system shall consist of a complete BAS system with a high-speed, peer-to-peer
network of DDC controllers and a web-based operator interface. Depict each mechanical system and
building floor plan by a point-and-click graphics. A web server with a network interface card shall gather data
from this system and generate web pages accessible through a conventional web browser on each PC
connected to the network. Operators shall be able to perform all normal operator functions through the web
browser interface. If individual software seat licenses or keys are required provide a minimum of 4 additional
licenses to accommodate multiple owner operators.

B. If manufacture offers a web-based BAS platform, the installing contractor shall provide the new web-based
software and software updates required for this project. Additionally the installing contractor shall provide
all computer related components (BAS web server — reference specifications for hardware requirements)
for the new software platform to function in a peer-to-peer environment.

C. The system shall directly control HYAC equipment as specified in Sequences of Operation. Each zone
controller shall provide occupied and unoccupied modes of operation by individual zone. Furnish energy
conservation features such as optimal start and stop, night setback, request-based logic, and demand level
adjustment of setpoints.

D. System shall use the BACnet protocol for communication to the operator workstation or web server and for
communication between control modules. Schedules, setpoints, trends, and alarms specified shall be
BACnet objects.

PBK/250141 DIRECT DIGITAL CONTROLS 23 09 23
(Consultant 5/18/26) (1)

REV. 05/26



1.5 APPROVED CONTROL SYSTEMS

A1

The following are approved control system suppliers, manufacturers, and product lines:

Alerton

Tridium Niagara

1.6 QUALITY ASSURANCE

A. Installer and Manufacturer Qualifications

1.

Installer shall have an established working relationship with Control System Manufacturer for a period
of 10 years or greater. If the distributorship has not had duration of more than 10 years, the contractor
will not be approved without the written approval prior to bid date (no exceptions).

Installer shall have successfully completed Control System Manufacturer's control system training.
Upon request, Installer shall present record of completed training including course outlines.

BAS Graphics shall be Three Dimensional Thermographic.
BAS provider shall warranty controllers for 10 years.

BAS Provider shall provide lifetime training for the lifecycle of the facility to the owner at no additional
cost.

1.7 CODES AND STANDARDS

A. Work, materials, and equipment shall comply with the most restrictive of local, state, and federal authority’s
codes and ordinances for these plans and specifications. At a minimum, the installation shall comply with
current editions in effect 30 days prior to receipt of bids of the following codes:

1.

2.

California Electric Code (CEC)

California Energy Conservation Code (CECC)
California Building Code (CBC)

California Mechanical Code (CMC)

ASHRAE Standard 135-2016: BACnet - A Data Communication Protocol for Building Automation and
Control Networks

1.8 SYSTEM PERFORMANCE

A. Performance Standards. System shall conform to the following minimum standards over network
connections. Systems shall be tested using manufacturer's recommended hardware and software for
operator workstation (server and browser for web-based systems).

1.

Graphic Display. A graphic with 20 dynamic points shall display with current data within 10 seconds.

2. Graphic Refresh. A graphic with 20 dynamic points shall update with current data within 8 seconds
and shall automatically refresh every 15 seconds.
3.  Configuration and Tuning Screens. Screens used for configuring, calibrating, or tuning points, PID
loops, and similar control logic shall automatically refresh within 6 seconds.
4.  Object Command. Devices shall react to command of a binary object within 2 seconds. Devices shall
begin reacting to command of an analog object within 2 seconds.
5.  Alarm Response Time. An object that goes into alarm shall be annunciated at the workstation within
15 seconds.
PBK/250141 DIRECT DIGITAL CONTROLS 23 09 23
(Consultant 5/18/26) 2)
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9.

Program Execution Frequency. Custom and standard applications shall be capable of running as often
as once every 5 seconds. Select execution times consistent with the mechanical process under

control.

Performance. Programmable controllers shall be able to completely execute DDC PID control loops
at a frequency adjustable down to once per second. Select execution times consistent with the
mechanical process under control.

Multiple Alarm Annunciation. Each workstation on the network shall receive alarms within 5 seconds
of other workstations.

Reporting Accuracy. System shall report values with minimum end-to-end accuracy listed in Table 1.

1.9 SUBMITTALS

A

PBK/250141

Product Requirements: Provide one electronic copy and 4 hard copies of shop drawings and other
submittals on hardware, software, and equipment to be installed or furnished. Begin no work until submittals
have been approved for conformity with design intent. If requested, provide drawings as AutoCAD 2017 and
4 prints of each drawing on 8.5 x 11 paper and 1 electronic copy of each drawing. When manufacturer's cut
sheets apply to a product series rather than a specific product, clearly indicate applicable data by
highlighting or by other means. Clearly reference covered specification and drawing on each submittal.
General catalogs shall not be accepted as cut sheets to fulfill submittal requirements. Select and show
submittal quantities appropriate to scope of work. Submittal approval does not relieve Contractor of
responsibility to supply sufficient quantities to complete work. Provide submittals on the following:

1.

Direct Digital Control System Hardware

(@) Complete bill of materials indicating quantity, manufacturer, model number, and relevant
technical data of equipment to be used.

(b) Manufacturer's description and technical data such as performance curves, product
specifications, and installation and maintenance instructions for items listed below and for
relevant items not listed below:

(1
)
@)
(4)
®)
(6)
()
(8)
9)

Direct digital controllers (controller panels)
Transducers and transmitters

Sensors (include accuracy data)

Dampers

Relays and switches

Control panels

Power supplies

Batteries

Operator interface equipment

(10) Wiring

(c) Wiring diagrams and layouts for each control panel. Show termination numbers.

(d) Floor plan schematic diagrams indicating field sensor and controller locations.

(e) Riser diagrams showing control network layout, communication protocol, and wire types.

DIRECT DIGITAL CONTROLS 23 09 23
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B.

C.

PBK/250141

Schedules

1.

Controlled Systems

(a)

(b)

(c)

(d)

Schematic diagram of each controlled system. Label control points with point names. Graphically
show locations of control elements.

Schematic wiring diagram of each controlled system. Label control elements and terminals.
Where a control element is also shown on control system schematic, use the same name.

Instrumentation list (Bill of Materials) for each controlled system. List each control system
element in a table. Show element name, type of device, manufacturer, model number, and
product data sheet number.

Complete description of control system operation including sequences of operation. Include and
reference schematic diagram of controlled system. List I/O points and software points specified.
Indicate alarmed and trended points.

Description of process, report formats, and checklists to be used in Section 23 09 23 Article 3.15
(Control System Demonstration and Acceptance).

Within two months of contract award, provide schedule of work indicating:

(@)
(b)
(c)
(d)
(e)

Intended sequence of work items

Start date of each work item

Duration of each work item

Planned delivery dates for ordered material and equipment and expected lead times

Milestones indicating possible restraints on work by other trades or situations

Monthly written status reports indicating work completed and revisions to expected delivery dates.
Include updated schedule of work.

Project Record Documents. Submit 8 copies of record (as-built) documents upon completion of installation
for approval prior to final completion. Submittal shall consist of:

1.

Project Record Drawings. As-built versions of submittal shop drawings provided as AutoCAD 2017 and
6 prints of each drawing on 8 '2” x 11" paper.

Testing and Commissioning Reports and Checklists. Completed versions of reports, checklists, and
trend logs used to meet requirements of (Control System Demonstration and Acceptance).

Operation and Maintenance (O&M) Manual. Printed, electronic, or online help documentation of the
following:

(a)
(b)

(c)

(d)

As-built versions of submittal product data.

Names, addresses, and telephone numbers of installing contractors and service representatives
for equipment and control systems.

Operator's manual with procedures for operating control systems: logging on and off, handling
alarms, producing point reports, trending data, overriding computer control, and changing
setpoints and variables.

Programming manual or set of manuals with description of programming language and syntax,

of statements for algorithms and calculations used, of point database creation and modification,
of program creation and modification, and of editor use.

DIRECT DIGITAL CONTROLS 23 09 23
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(e) Engineering, installation, and maintenance manual or set of manuals that explains how to design
and install new points, panels, and other hardware; how to perform preventive maintenance and
calibration; how to debug hardware problems; and how to repair or replace hardware.

(f) Documentation of programs created using custom programming language including setpoints,
tuning parameters, and object database. Electronic copies of programs shall meet this
requirement if control logic, setpoints, tuning parameters, and objects can be viewed using
furnished programming tools.

(g9) Graphic files, programs, and database on magnetic or optical media.

(h) List of recommended spare parts with part numbers and suppliers.

(i) Complete original-issue documentation, installation, and maintenance information for furnished
third-party hardware including computer equipment and sensors.

(i) Complete original-issue copies of furnished software, including operating systems, custom
programming language, operator workstation or web server software, and graphics software.

(k) Licenses, guarantees, and warranty documents for equipment and systems.

()  Recommended preventive maintenance procedures for system components, including schedule
of tasks such as inspection, cleaning, and calibration; time between tasks; and task descriptions.

D. Training Materials: The contractor shall provide training to owner personnel in a laboratory classroom
environment. Each student shall be provided with a dedicated computer workstation utilizing a simulated
BAS software platform that is installed for this project. The instructor’s shall have CEU accreditation for all
training courses offered. Provide documentation for this requirementin the initial BAS submittal. If contractor
does not have CEU instructor or offer these courses locally include cost for tuition, travel and boarding to
send students to manufacturer training facility. The owner shall receive free training for the life of the
system.

1.

PBK/250141

Operator Overview — Consists of general system navigation, scheduling functions, setpoint
modifications and parameter adjustments.

Advanced Topics Overview — Detailed analysis of trend setup/configuration, trend historian, alarm
setup, alarm actions (email, printing, etc.), point renaming, and detailed analysis of equipment
parameters.

Program/Logic Manipulation — Modify system programs as needed for additions and modifications.
Graphic Manipulation — Modify system graphics as needed for additions and modifications.

Hardware Troubleshooting — Classroom setup shall have HYAC mock-up systems. Operators shall
be able to interact with this live system through the BAS utilized for this project. Class will provide
students the ability to identify and repair common problems regularly encountered.

Software Troubleshooting - Classroom setup shall have HVAC mock-up systems. Operators shall be
able to interact with this live system through the BAS utilized for this project. Class will provide
students the ability to identify and repair common issues that can be utilized via software
modifications.

Central Plant Operation — At a minimum the instructor shall thoroughly explain different types of central
plant equipment and proper system modifications that can be made to enhance system performance
and energy savings.

HVAC System Training — Objective of this class is to provide basic HVAC system knowledge of
various types of systems including types of air side distribution and water side distribution. Topics such
as thermodynamics, psychometrics, dehumidification, and demand control ventilation shall be
thoroughly explained.
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1.10 WARRANTY
A. Warrant work as follows:

1. Warrant materials for specified control system and peripheral control devices free from defects for a
period of 3 years after certificate of substantial completion. Warrant all labor for a period of 1 year after
final acceptance. Control system failures during warranty period shall be adjusted, repaired, or
replaced at no additional cost or reduction in service to Owner. Respond during normal business hours
within 24 hours of Owner's warranty service request. Additionally contractor shall offer 24/7 after-hours
support to include alarm monitoring and associated dispatch service.

2. Provide graphic modifications for a period of 3 years from date of substantial completion. This shall
include room number and equipment modifications as requested by the owner.

3. Provide telephone support free to the owner for a period of 3 years after substantial completion. This
service includes technical support for all BAS equipment and shall include troubleshooting and
problem resolution via the telephone or web services. Service shall be available during the hours of
7am to 5pm Monday — Friday.

4.  Work shall have a single warranty date, even if Owner receives beneficial use due to early system
start-up. If specified work is split into multiple contracts or a multi-phase contract, each contract or
phase shall have a separate warranty start date and period.

5.  Provide updates to operator workstation or web server software, project-specific software, graphic
software, database software, and firmware that resolve Contractor or Owner identified software
deficiencies at no charge during warranty period. If available, Owner can purchase in-warranty service
agreement to receive upgrades for functional enhancements associated with above-mentioned items.
Do not install updates or upgrades without Owner's written authorization.

6.  Exception: Contractor shall not be required to warranty existing devices except those that have been
rebuilt or repaired during installation.

1.11 OWNERSHIP OF PROPRIETARY MATERIAL

A. Project-specific software and documentation shall become Owner's property. This includes, butis not limited
to:

1. Graphics

2. Record drawings

3. Database

4.  Application programming code
5.  Documentation

2. PART 2 - PRODUCTS

2.1 MATERIALS

A. Provide new products the manufacturer is currently manufacturing and selling for use in new installations.
Do not use this installation as a product test site unless explicitly approved in writing by Owner. Spare parts
shall be available for at least five years after completion of this contract.

2.2 COMMUNICATION
A. Control products, communication media, connectors, repeaters, hubs, and routers shall comprise aBACnet

internetwork. Controller and operator interface communication shall conform to ASHRAE/ANSI Standard
135-2016, BACnet.
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B. Use existing Ethernet backbone for network segments marked "existing" on project drawings.

C. Each controller shall have a communication port for temporary connection to a laptop computer or other
operator interface. Connection shall support memory downloads and other commissioning and
troubleshooting operations.

D. Internetwork operator interface and value passing shall be transparent to internetwork architecture.

1. An operator interface connected to a controller shall allow the operator to interface with each
internetwork controller as if directly connected. Controller information such as data, status, and control
algorithms shall be viewable and editable from each internetwork controller.

2. Inputs, outputs, and control variables used to integrate control strategies across multiple controllers
shall be readable by each controller on the internetwork. Program and test all cross-controller links
required to execute control strategies specified in Sequence of Operations. An authorized operator
shall be able to edit cross-controller links by typing a standard object address or by using a
point-andclick interface.

E. Controllers with real-time clocks shall use the BACnet Time Synchronization service. System shall
automatically synchronize system clocks daily from an operator-designated controller via the internetwork.
If applicable, system shall automatically adjust for daylight saving and standard time.

F. System shall be expandable to at least twice the required input and output objects with additional
controllers, associated devices, and wiring.

G. System shall support Web services data exchange with any other system that complies with XML
(extensible markup language) and SOAP (simple object access protocol) standards specified by the Web
Services Interoperability Organization (WS-I) Basic Profile 1.0 or higher. Web services support shall as a
minimum be provided at the workstation or web server level and shall enable the system to both read and
write data.

1. System shall support Web services read data requests by retrieving requested trend data or point
values (I/0 hardware points, analog value software points, or binary value software points) from any
system controller or from the trend history database.

2.  System shall support Web services write data request to each analog and binary object that can be
edited through the system operator interface by downloading a numeric value to the specified object.

3.  Forread or write requests, the system shall require user name and password authentication and shall
support SSL (Secure Socket Layer) or equivalent data encryption.

2.3 OPERATOR INTERFACE

A.  Operator Interface. Web server shall reside on high-speed network with building controllers. Each standard
browser connected to server shall be able to access all system information. Existing manufacturer's BAS
web server and workstation can be utilized. In addition to the primary operator interface, the system shall
include a secondary interface compatible with a locally available commercial wireless network and viewable
on a commercially available wireless device such as a Wireless Access Protocol (WAP) enabled cellular
telephone or personal digital assistant (PDA). This secondary interface may be text-based and shall provide
a summary of the most important data. As a minimum, the following capabilities shall be provided through
this interface:

1. An operator authentication system that requires an operator to log in before viewing or editing any
data, and which can be configured to limit the privileges of an individual operator.

2. The ability to view and acknowledge any alarm in the system. Alarms or links to alarms shall be
provided on a contiguous list so the operator can quickly view all alarms.

3. A summary page or pages for each piece of equipment in the system. This page shall include the
current values of all critical I/O points and shall allow the operator to lock binary points on or off and
to lock analog points to any value within their range.
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Navigation links that allow the operator to quickly navigate from the home screen to any piece of
equipment in the system, and then return to the home screen. These links may be arranged in a
hierarchical fashion, such as navigating from the home screen to a particular building, then to a
specific floor in the building, and then to a specific room or piece of equipment.

B. Communication. Web server or workstation and controllers shall communicate using BACnet protocol. Web
server or workstation and control network backbone shall communicate using ISO 8802-3 (Ethernet) Data
Link/Physical layer protocol and BACnet/IP addressing as specified in ASHRAE/ANSI 135-2016, BACnet
Annex J.

C. Hardware. If providing a new server, each workstation or web server shall consist of the following:

1.

Hardware Base. Industry-standard hardware shall meet or exceed DDC system manufacturer's
recommended specifications and shall meet response times specified in Section 23 09 23 Paragraph
1.8. Hard disk shall have sufficient memory to store system software, one year of data for trended
points specified in Sequences of Operation, and a system database at least twice the size of the
existing database at system acceptance. Configure computers and network connections if multiple
computers are required to meet specified memory and performance. Web server shall be Compaq
Rack Mounted Server (or equal) with a minimum of:

(@) Dual Processor Intel Pentium 3.66 GHz processor

(b) 1GBRAM

(c) 80 GB hard disk providing data at 100 MB/sec

(d) RAID 5 Configuration

(e) 128x CD-ROM drive

(f)  Most Current Windows Server Operating System

(g) Serial, parallel, and network communication ports and cables required for proper system
operation.

If providing a server the server shall support one or more the following database types:
(a) SAQL Server 2012 R2

(b) PostgreSQL

(c) MySQL

(d) MS Access

D. Operator Functions. Operator interface shall allow each authorized operator to execute the following
functions as a minimum:

1.

2.

PBK/250141

Log In and Log Out. System shall require user name and password to log in to operator interface.

Point-and-click Navigation. Operator interface shall be graphically based and shall allow operators to
access graphics for equipment and geographic areas using point-and-click navigation.

View and Adjust Equipment Properties. Operators shall be able to view controlled equipment status
and to adjust operating parameters such as setpoints, PID gains, on and off controls, and sensor
calibration.

View and Adjust Operating Schedules. Operators shall be able to view scheduled operating hours of
each schedulable piece of equipment on a weekly or monthly calendar-based graphical schedule
display, to select and adjust each schedule and time period, and to simultaneously schedule related
equipment. System shall clearly show exception schedules and holidays on the schedule display.
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5. View and Respond to Alarms. Operators shall be able to view a list of currently active system alarms,
to acknowledge each alarm, and to clear (delete) unneeded alarms.

6. View and Configure Trends. Operators shall be able to view a trend graph of each trended point and
to edit graph configuration to display a specific time period or data range. Operator shall be able to
create custom trend graphs to display on the same page data from multiple trended points.

7. View and Configure Reports. Operators shall be able to run preconfigured reports, to view report
results, and to customize report configuration to show data of interest.

8. Manage Control System Hardware. Operators shall be able to view controller status, to restart (reboot)
each controller, and to download new control software to each controller.

9. Manage Operator Access. Typically, only a few operators are authorized to manage operator access.
Authorized operators shall be able to view a list of operators with system access and of functions they
can perform while logged in. Operators shall be able to add operators, to delete operators, and to edit
operator function authorization. Operator shall be able to authorize each operator function separately.

E. System Software.

1. Operating System: Web server or workstation shall have an industry-standard professional-grade
operating system. Acceptable systems include Microsoft Windows XP Pro, Red Hat Linux, or Sun
Solaris.

2.  System Graphics: Operator interface shall be graphically based and shall include at least one graphic
per piece of equipment or occupied zone, graphics for each chilled water and hot water system, and
graphics that summarize conditions on each floor of each building included in this contract. Indicate
thermal comfort on floor plan summary graphics using dynamic colors to represent zone temperature
relative to zone setpoint. Graphics shall

(@) Functionality: Graphics shall allow operator to monitor system status, to view a summary of the
most important data for each controlled zone or piece of equipment, to use point-and-click
navigation between zones or equipment, and to edit setpoints and other specified parameters.

(b) Animation: Graphics shall be able to animate by displaying different image files for changed
object status.

(c) Alarm Indication: Indicate areas or equipment in an alarm condition using color or other visual
indicator.

(d) Format. Graphics shall be saved in an industry-standard format such as BMP, JPEG, or GIF.
Web-based system graphics shall be viewable on browsers compatible with World Wide Web
Consortium browser standards. Web graphic format shall require no plug-in (such as HTML and
JavaScript) or shall require widely available no-cost plug-ins (such as Active-X and Macromedia
Flash).

F. System Tools. System shall provide the following functionality to authorized operators as an integral part
of the operator interface or as stand-alone software programs. If furnished as part of the interface, the tool
shall be available from each workstation or web browser interface. If furnished as a stand-alone program,
software shall be installable on standard IBM-compatible PCs with no limit on the number of copies that can
be installed under the system license.

1. Automatic System Database Configuration. Each workstation or web server shall store on its hard disk
a copy of the current system database, including controller firmware and software. Stored database
shall be automatically updated with each system configuration or controller firmware or software
change.

2. Controller Memory Download. Operators shall be able to download memory from the system database
to each controller.

3.  System Configuration. Operators shall be able to configure the system.
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10.

1.

12.

13.

14.

Online Help. Context-sensitive online help for each tool shall assist operators in operating and editing
the system.

Security. System shall require a user name and password to view, edit, add, or delete data.

(a) Operator Access. Each user name and password combination shall define accessible viewing,
editing, adding, and deleting functions in each system application, editor, and object. Authorized
operators shall be able to vary and deny each operator's accessible functions based on
equipment or geographic location.

(b) Automatic Log Out. Automatically log out each operator if no keyboard or mouse activity is
detected. Operators shall be able to adjust automatic log out delay.

(c) Encrypted Security Data. Store system security data including operator passwords in an
encrypted format. System shall not display operator passwords.

System Diagnostics. System shall automatically monitor controller and I/O point operation. System
shall annunciate controller failure and 1/O point locking (manual overriding to a fixed value).

Alarm Processing. System input and status objects shall be configurable to alarm on departing from
and on returning to normal state. Operator shall be able to enable or disable each alarm and to
configure alarm limits, alarm limit differentials, alarm states, and alarm reactions for each system
object. Configure and enable alarm points as specified in Section 23 09 23.Alarms shall be BACnet
alarm objects and shall use BACnet alarm services.

Alarm Messages. Alarm messages shall use an English language descriptor without acronyms or
mnemonics to describe alarm source, location, and nature.

Alarm Reactions. Operator shall be able to configure (by object) actions workstation or web server
shall initiate on receipt of each alarm. As a minimum, workstation or web server shall be able to log,
print, start programs, display messages, send e-mail, send page, and audibly annunciate.

Alarm Maintenance. Operators shall be able to view system alarms and changes of state
chronologically, to acknowledge and delete alarms, and to archive closed alarms to the workstation
or web server hard disk from each workstation or web browser interface.

Trend Configuration. Operator shall be able to configure trend sample or change of value (COV)
interval, start time, and stop time for each system data object and shall be able to retrieve data for use
in spreadsheets and standard database programs. Controller shall sample and store trend data and
shall be able to archive data to the hard disk. The contractor shall configure all physical control points
and software control points to accumulate trend data. Analog values shall be configured utilizing
time-based intervals and digital values shall be configured for COV. Provide at a minimum of 250
samples per control point. If data can be stored locally at the controller level this information shall be
archived at the central server or all BAS workstations.

Object and Property Status and Control. Operator shall be able to view, and to edit if applicable, the
status of each system object and property by menu, on graphics, or through custom programs.

Reports and Logs. Operator shall be able to select, to modify, to create, and to print reports and logs.
Operator shall be able to store report data in a format accessible by standard spreadsheet and word
processing programs.

Standard Reports. Furnish the following standard system reports:

(@) Objects. System objects and current values filtered by object type, by status (in alarm, locked,
normal), by equipment, by geographic location, or by combination of filter criteria.

(b) Alarm Summary. Current alarms and closed alarms. System shall retain closed alarms for an
adjustable period.
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15.

16.

17.

18.

(c) Logs. System shall log the following to a database or text file and shall retain data for an
adjustable period:

(1) Alarm History.
(2) Trend Data. Operator shall be able to select trends to be logged.

(3) Operator Activity. At a minimum, system shall log operator log in and log out, control
parameter changes, schedule changes, and alarm acknowledgment and deletion. System
shall date and time stamp logged activity.

Custom Reports. Operator shall be able to create custom reports that retrieve data, including archived
trend data, from the system, that analyze data using common algebraic calculations, and that present
results in tabular or graphical format. Reports shall be launched from the operator interface.

Graphics Generation. Graphically based tools and documentation shall allow Operator to edit system
graphics, to create graphics, and to integrate graphics into the system. Operator shall be able to add
analog and binary values, dynamic text, static text, and animation files to a background graphic using
a mouse.

Graphics Library. Complete library of standard HVAC equipment graphics shall include equipment
such as chillers, boilers, air handlers, terminals, fan coils, and unit ventilators. Library shall include
standard symbols for other equipment including fans, pumps, coils, valves, piping, dampers, and
ductwork. Library graphic file format shall be compatible with graphics generation tools.

Custom Application Programming. Operator shall be able to create, edit, debug, and download custom
programs. System shall be fully operable while custom programs are edited, compiled, and
downloaded. Programming language shall have the following features:

(@) Language. Language shall be graphically based or English language oriented. If graphically
based, language shall use function blocks arranged in a logic diagram that clearly shows control
logic flow. Function blocks shall directly provide functions listed below, and operators shall be
able to create custom or compound function blocks. If English language oriented, language shall
be based on the syntax of BASIC, FORTRAN, C, or PASCAL, and shall allow for free-form
programming that is not column-oriented or "fill-in-the-blanks."

(b) Programming Environment. Tool shall provide a full-screen, cursor-andmouse-driven
programming environment that incorporates word processing features such as cut and paste.
Operators shall be able to insert, add, modify, and delete custom programming code, and to
copy blocks of code to a file library for reuse in other control programs.

(c) Independent Program Modules. Operator shall be able to develop independently executing
program modules that can disable, enable and exchange data with other program modules.

(d) Debugging and Simulation. Operator shall be able to step through the program observing
intermediate values and results. Operator shall be able to adjust input variables to simulate
actual operating conditions. Operator shall be able to adjust each step's time increment to
observe operation of delays, integrators, and other time-sensitive control logic. Debugger shall
provide error messages for syntax and for execution errors.

(e) Conditional Statements. Operator shall be able to program conditional logic using compound
Boolean (AND, OR, and NOT) and relational (EQUAL, LESS THAN, GREATER THAN, NOT
EQUAL) comparisons.

(f) Mathematical Functions. Language shall support floating-point addition, subtraction,

multiplication, division, and square root operations, as well as absolute value calculation and
programmatic selection of minimum and maximum values from a list of values.
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(g) Variables: Operator shall be able to use variable values in program conditional statements and
mathematical functions.

(1) Time Variables. Operator shall be able to use predefined variables to represent time of day,
day of the week, month of the year, and date. Other predefined variables or simple control
logic shall provide elapsed time in seconds, minutes, hours, and days. Operator shall be
able to start, stop, and reset elapsed time variables using the program language.

(2) System Variables. Operator shall be able to use predefined variables to represent status
and results of Controller Software and shall be able to enable, disable, and change
setpoints of Controller Software as described in Controller Software section.

19. BACnet. Web server or workstation shall have demonstrated interoperability during at least one BMA
Interoperability Workshop and shall substantially conform to BACnet Operator Workstation (B-OWS)
device profile as specified in ASHRAE/ANSI 135-2016, BACnet Annex L.

24 CONTROLLER SOFTWARE

A. Building and energy management application software shall reside and operate in system controllers.
Applications shall be editable through operator workstation, web browser interface, or engineering
workstation.

B. System Security. See Paragraph 2.3.F.5 (Security) and Paragraph 2.3.F.14.c.3 (Operator Activity).

C. Scheduling. See Paragraph 2.3.D.4 (View and Adjust Operating Schedules). System shall provide the
following schedule options as a minimum:

1. Weekly. Provide separate schedules for each day of the week. Each schedule shall be able to include
up to 5 occupied periods (5 start-stop pairs or 10 events).

2.  Exception. Operator shall be able to designate an exception schedule for each of the next 365 days.
After an exception schedule has executed, system shall discard and replace exception schedule with
standard schedule for that day of the week.

3. Holiday. Operator shall be able to define 24 special or holiday schedules of varying length on a
scheduling calendar that repeats each year.

D. System Coordination. Operator shall be able to group related equipment based on function and location and
to use these groups for scheduling and other applications.

E. Binary and Analog Alarms. See Paragraph 2.3.F.7 (Alarm Processing).
F.  Alarm Reporting. See Paragraph 2.3.F.9 (Alarm Reactions).

G. Remote Communication. System shall automatically contact operator workstation or server on receipt of
critical alarms. If no network connection is available, system shall use a modem connection.

H. Maintenance Management. System shall generate maintenance alarms when equipment exceeds
adjustable runtime, equipment starts, or performance limits. Configure and enable maintenance alarms as
specified in Section 23 09 23.

. Sequencing. Application software shall sequence chillers, boilers, and pumps as specified in
Section 23 09 93.

J.  PID Control. System shall provide direct- and reverse-acting PID (proportional-integralderivative) algorithms.
Each algorithm shall have anti-windup and selectable controlled variable, setpoint, and PID gains. Each
algorithm shall calculate a time-varying analog value that can be used to position an output or to stage a
series of outputs.
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K. Staggered Start. System shall stagger controlled equipment restart after power outage. Operator shall be
able to adjust equipment restart order and time delay between equipment restarts.

L.  Energy Calculations.

1. System shall accumulate and convert instantaneous power (kW) or flow rates (gpm) to energy usage
data.

2.  System shall calculate a sliding-window average (rolling average). Operator shall be able to adjust
window interval to 15 minutes, 30 minutes, or 60 minutes.

3.  System shall calculate a fixed-window average. Window interval start shall be defined by utility meter
digital input signal to synchronize system's and utility's fixed-window averages.

M. Anti-Short Cycling. Binary output objects shall be protected from short cycling by means of adjustable
minimum on-time and off-time settings.

N.  On and Off Control with Differential. System shall provide direct- and reverse-acting on and off algorithms
with adjustable differential to cycle a binary output based on a controlled variable and setpoint.

0. Runtime Totalization. System shall provide an algorithm that can totalize runtime for each binary input and
output. Operator shall be able to enable runtime alarm based on exceeded adjustable runtime limit.
Configure and enable runtime totalization and alarms as specified.

2.5 CONTROLLERS

A. General. Provide Building Controllers (BC), Advanced Application Controllers (AAC), Application Specific
Controllers (ASC), and Smart Actuators (SA) as required to achieve performance specified in Section 23
09 23 Article 1.8 (System Performance).

B. BACnhet.

1. Building Controllers (BCs). Each BC shall have demonstrated interoperability during at least one BMA
Interoperability Workshop and shall substantially conform to BACnet Building Controller (B-BC) device
profile as specified in ASHRAE/ANSI 135-2016, BACnet Annex L.

2. Advanced Application Controllers (AACs). Each AAC shall conform to BACnet Advanced Application
Controller (B-AAC) device profile as specified in ASHRAE/ANSI 135-2016, BACnet Annex L and shall
be listed as a certified BAAC in the BACnet Testing Laboratories (BTL) Product Listing.

3.  Application Specific Controllers (ASCs). Each ASC shall conform to BACnet Application Specific
Controller (B-ASC) device profile as specified in ASHRAE/ANSI 135-2016, BACnet Annex L and shall
be listed as a certified BASC in the BACnet Testing Laboratories (BTL) Product Listing.

4.  Smart Actuators (SAs). Each SA shall conform to BACnet Smart Actuator (B-SA) device profile as
specified in ASHRAE/ANSI 135-2016, BACnet Annex L and shall be listed as a certified B-SA in the
BACnet Testing Laboratories (BTL) Product Listing.

5. BACnet Communication.

(@) EachBC shall reside on or be connected to a BACnet network using ISO 8802-3 (Ethernet) Data
Link/Physical layer protocol and BACnet/IP addressing.

(b) BACnhet routing shall be performed by BCs or other BACnet device routers as necessary to
connect BCs to networks of AACs and ASCs.

(c) Each AAC and ASC shall reside on a BACnet network using the ARCNET or MS/TP Data
Link/Physical layer protocol.

(d) Each SA shall reside on a BACnet network using the ARCNET or MS/TP Data Link/Physical
layer protocol.
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C. Communication.

1. Service Port. Each controller shall provide a service communication port for connection to a Portable
Operator's Terminal. Connection shall be extended to space temperature sensor ports where shown
on drawings.

2.  Signal Management. BC and ASC operating systems shall manage input and output communication
signals to allow distributed controllers to share real and virtual object information and to allow for
central monitoring and alarms.

3. Data Sharing. Each BC and AAC shall share data as required with each networked BC and AAC.

4. Stand-Alone Operation. Each piece of equipment specified in Sequences of Operation shall be
controlled by a single controller to provide stand-alone control in the event of communication failure.
All /0 points specified for a piece of equipment shall be integral to its controller. Provide stable and
reliable standalone control using default values or other method for values normally read over the
network.

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

1. Controllers used outdoors or in wet ambient conditions shall be mounted in waterproof enclosures and
shall be rated for operation at -20°F to 140°F.

2. Controllers used in conditioned space shall be mounted in dust-protective enclosures and shall be
rated for operation at 32°F to 120°F.

E. Real-Time Clock. Controllers that perform scheduling shall have a real-time clock.
F.  Serviceability.
1. Controllers shall have diagnostic LEDs for power, communication, and processor.

2.  Wires shall be connected to a field-removable modular terminal strip or to a termination card
connected by a ribbon cable.

3. Each BC and AAC shall continually check its processor and memory circuit status and shall generate
an alarm on abnormal operation. System shall continuously check controller network and generate
alarm for each controller that fails to respond.

G. Memory.
1. Controller memory shall support operating system, database, and programming requirements.

2. Each BC and AAC shall retain BIOS and application programming for at least 72 hours in the event
of power loss.

3. Each ASC and SA shall use nonvolatile memory and shall retain BIOS and application programming
in the event of power loss. System shall automatically download dynamic control parameters following
power loss.

H.  Immunity to Power and Noise. Controllers 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 5 to 120 Hz and from keyed radios up to 5 W at 1 m (3 ft.).

. Transformer. ASC power supply shall be fused or current limiting and shall be rated at a minimum of 125%
of ASC power consumption.
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2.6 INPU

T AND OUTPUT INTERFACE
General. Hard-wire input and output points to BCs, AACs, ASCs, or Sas.

Protection. Shorting an input or output point to itself, to another point, or to ground shall cause no controller
damage. Input or output point contact with up to 24 V for any duration shall cause no controller damage.

Binary Inputs. Binary inputs shall monitor the on and off signal from a remote device. Binary inputs shall
provide a wetting current of at least 12 mA and shall be protected against contact bounce and noise. Binary
inputs shall sense dry contact closure without application of power external to the controller.

Pulse Accumulation Inputs. Pulse accumulation inputs shall conform to binary input requirements and shall
accumulate up to 10 pulses per second.

Analog Inputs. Analog inputs shall monitor low-voltage (0-10 Vdc), current (4-20 mA), or resistance
(thermistor or RTD) signals. Analog inputs shall be compatible with and field configurable to commonly
available sensing devices.

Binary Outputs. Binary outputs shall send a pulsed low-voltage signal for pulse width modulation control or
an on-or-off signal for on and off control. Building Controller binary outputs shall have three-position
(on-off-auto) override switches and status lights. Outputs shall be selectable for normally open or normally
closed operation.

Analog Outputs. Analog outputs shall send a modulating 0-10 Vdc or 4-20 mA signal as required to properly
control output devices. Each Building Controller analog output shall have a two-position (auto-manual)
switch, a manually adjustable potentiometer, and status lights. Analog outputs shall not drift more than 0.4%
of range annually.

Tri-State Outputs. Control three-point floating electronic actuators without feedback with tri-state outputs
(two coordinated binary outputs). Tri-State outputs may be used to provide analog output control in zone
control and terminal unit control applications such as VAV terminal units, duct-mounted heating coils, and
zone dampers.

Pulse-Width Modulation. Control actuators designed for pulse-width modulation with a single binary output
that cycle with variable on and off times as determined by the application software. Pulse-width modulation
may be used to provide analog output control in zone control and terminal unit control applications such as
VAV terminal units, duct-mounted heating coils, and zone dampers.

Universal Inputs and Outputs. Inputs and outputs that can be designated as either binary or analog in
software shall conform to the provisions of this section that are appropriate for their designated use.

2.7 POWER SUPPLIES AND LINE FILTERING

A
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Power Supplies. Control transformers shall be UL listed. Furnish Class 2 current-limiting type or furnish
over-current protection in primary and secondary circuits for Class 2 service in accordance with NEC
requirements. Limit connected loads to 80% of rated capacity.

1. DC power supply output shall match output current and voltage requirements. Unit shall be full-wave
rectifier type with output ripple of 5.0 mV maximum peakto-peak. Regulation shall be 1.0% line and
load combined, with 100-microsecond response time for 50% load changes. Unit shall have built-in
over-voltage and over-current protection and shall be able to withstand 150% current overload for at
least three seconds without trip-out or failure.

(a) Unitshall operate between 0°C and 50°C (32°F and 120°F). EM/RF shall meet FCC Class B and
VDE 0871 for Class B and MILSTD 810C for shock and vibration.

(b) Line voltage units shall be UL recognized and CSA listed.
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B. Power Line Filtering.

1. Provide internal or external transient voltage and surge suppression for workstations and controllers.
Surge protection shall have:

(a) Dielectric strength of 1000 V 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 40-100 Hz
2.8 AUXILIARY CONTROL DEVICES
A. Relays.

1. Control Relays. Control relays shall be plug-in type, UL listed, and shall have dust cover and LED
"energized" indicator. Contact rating, configuration, and coil voltage shall be suitable for application.

2. Time Delay Relays. Time delay relays shall be solid-state plug-in type, UL listed, and shall have
adjustable time delay. Delay shall be adjustable +100% from setpoint shown. Contact rating,
configuration, and coil voltage shall be suitable for application. Provide NEMA 1 enclosure for relays
not installed in local control panel.

B. Override Timers.

1. Unlessimplemented in control software, override timers shall be spring-wound line voltage, UL Listed,
with contact rating and configuration required by application. Provide 0-6 hour calibrated dial unless
otherwise specified. Flush mount timer on local control panel face or where shown.

C. Current Transmitters.

1. AC current transmitters shall be self-powered, combination split-core current transformer type with
built-in rectifier and high-gain servo amplifier with 4-20 Ma two-wire output. Full-scale unit ranges shall
be 10 A, 20 A, 50 A, 100 A, 150 A, and 200 A, with internal zero and span adjustment. Unit accuracy
shall be +1% full-scale at 500 ohm maximum burden.

2. Transmitter shall meet or exceed ANSI/ISA S50.1 requirements and shall be UL/CSA recognized.

3. Unit shall be split-core type for clamp-on installation on existing wiring.

D. Current Transformers.

1. AC current transformers shall be UL/CSA recognized and shall be completely encased (except for
terminals) in approved plastic material.

2. Transformers shall be available in various current ratios and shall be selected for £1% accuracy at 5
A full-scale output.

3.  Use fixed-core transformers for new wiring installation and split-core transformers for existing wiring
installation.

E. Voltage Transmitters.

1. AC voltage transmitters shall be self-powered single-loop (two-wire) type, 4-20 mA output with zero
and span adjustment.

2. Adjustable full-scale unit ranges shall be 100-130 Vac, 200-250 Vac, 250-330 Vac, and 400-600 Vac.
Unit accuracy shall be +1% full-scale at 500 ohm maximum burden.
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3.

Transmitters shall meet or exceed ANSI/ISA S50.1 requirements and shall be UL/CSA recognized at
600 Vac rating.

Voltage Transformers.

1.

3.

AC voltage transformers shall be UL/CSA recognized, 600 Vac rated, and shall have built-in fuse
protection.

Transformers shall be suitable for ambient temperatures of 4°C-55°C (40°F- 130°F) and shall provide
+0.5% accuracy at 24 Vac and 5 VA load.

Windings (except for terminals) shall be completely enclosed with metal or plastic.

Power Monitors.

1.

Power monitors shall be three-phase type and shall have three-phase disconnect and shorting switch
assembly, UL listed voltage transformers, and UL listed splitcore current transformers.

Power monitors shall provide selectable output: rate pulse for kWh reading or 4-20 mA for kW reading.
Power monitors shall operate with 5 A current inputs and maximum error of +2% at 1.0 power factor
or +2.5% at 0.5 power factor.

Current Switches.

1.

Current-operated switches shall be self-powered, solid-state with adjustable trip current. Select
switches to match application current and DDC system output requirements.

Differential Pressure Switches. Differential pressure switches (air or water service) shall be UL listed, SPDT
snap-acting, pilot duty rated (125 VA minimum) and shall have scale range and differential suitable for
intended application and NEMA 1 enclosure unless otherwise specified.

Local Control Panels.

1.

3.

Indoor control panels shall be fully enclosed NEMA 1 construction with hinged door key-lock latch and
removable sub-panels. A common key shall open each control panel and sub-panel.

Prewire internal and face-mounted device connections with color-coded stranded conductors
tie-wrapped or neatly installed in plastic troughs. Field connection terminals shall be UL listed for 600
V service, individually identified per control and interlock drawings, with adequate clearance for field
wiring.

Each local panel shall have a control power source power switch (on-off) with overcurrent protection.

2.9 WIRING AND RACEWAYS

A

B.

General. Provide copper wiring, plenum cable, and raceways as specified in applicable sections of
Division 26.

Insulated wire shall use copper conductors and shall be UL listed for 90°C (200°F) minimum service.

3. PART 3 - EXECUTION

3.1 EXAMINATION

A
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Thoroughly examine project plans for control device and equipment locations. Report discrepancies,
conflicts, or omissions to Architect or Engineer for resolution before starting rough-in work.

Inspect site to verify that equipment can be installed as shown. Report discrepancies, conflicts, or omissions
to Engineer for resolution before starting rough-in work.
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C. Examine drawings and specifications for work of others. Report inadequate headroom or space conditions
or other discrepancies to Engineer and obtain written instructions for changes necessary to accommodate
Section 23 09 23 work with work of others. Controls Contractor shall perform at his expense necessary
changes in specified work caused by failure or neglect to report discrepancies.
3.2 PROTECTION

A. Controls Contractor shall protect against and be liable for damage to work and to material caused by
Contractor's work or employees.

B. Controls Contractor shall be responsible for work and equipment until inspected, tested, and accepted.
Protect material notimmediately installed. Close open ends of work with temporary covers or plugs during
storage and construction to prevent entry of foreign objects.

3.3 COORDINATION

A. Site.

1. Assist in coordinating space conditions to accommodate the work of each trade where work will be
installed near or will interfere with work of other trades. If installation without coordination causes

interference with work of other trades, Contractor shall correct conditions without extra charge.

2.  Coordinate and schedule work with other work in the same area and with work dependent upon other
work to facilitate mutual progress.

B. Submittals. See Section 23 09 23 Article 1.9 (Submittals).
C. Test and Balance.

1.  Provide Test and Balance Contractor a single set of necessary tools to interface to control system for
testing and balancing.

2. Train Test and Balance Contractor to use control system interface tools.
3.  Provide a qualified technician to assist with testing and balancing the first 20 terminal units.

4. Test and Balance Contractor shall return tools undamaged and in working condition at completion of
testing and balancing.

D. Life Safety.
1. Duct smoke detectors required for air handler shutdown are provided and wired under Division 26.

2. Smoke dampers and actuators required for duct smoke isolation are provided under Division 23 and
wired by Division 26.

3.  Fire and smoke dampers and actuators required for fire-rated walls are provided under Division 23.
Fire and smoke damper control is provided under Division 26.

E. Coordination with Other Controls. Integrate with and coordinate controls and control devices furnished or
installed by others as follows.

1. Communication media and equipment shall be provided as specified in Section 23 09 23 Article 2.2
(Communication).

2. Each supplier of a controls product shall configure, program, start up, and test that product to meet
the sequences of operation described regardless of where within the contract documents those
products are described.

3. Coordinate and resolve incompatibility issues that arise between control products provided under this
section and those provided under other sections or divisions of this specification.
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4. Controls Contractor shall be responsible for integration of control products provided by multiple
suppliers regardless of where integration is described within the contract documents.

3.4 GENERAL WORKMANSHIP

A. Install equipment, piping, and wiring or raceway horizontally, vertically, and parallel to walls wherever
possible.

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

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

D. Verify wiring integrity to ensure continuity and freedom from shorts and ground faults.

E. Equipment, installation, and wiring shall comply with industry specifications and standards and local codes
for performance, reliability, and compatibility.

3.5 FIELD QUALITY CONTROL

A. Commissioning and start-up of the BAS system shall be performed factory certified employees of the BAS
contractor or manufacturer. Under no instances shall electrical subcontractors perform this work.

B. Work, materials, and equipment shall comply with rules and regulations of applicable local, state, and
federal codes and ordinances as identified in Section 23 09 23 Article 1.7 (Codes and Standards).

C. Continually monitor field installation for code compliance and workmanship quality.
D. Contractor shall arrange for work inspection by local or state authorities having jurisdiction over the work.
3.6 WIRING

A. To differentiate BAS wiring from that of other trades, all cable except for underground will have a yellow
outer jacket (no exceptions).

B. Division 26 contractor shall supply a dedicated 120vac power to a junction box in each mechanical room
for use by the BMCS.

C. A Conduit fill based on plenum 18 gauge 2 conductor:
1. 1/2 inch - No more than 4 conductors.
2.  3/4 inch - No more than 8 conductors.
3.  1inch - No more than 12 conductors.

D. Control and interlock wiring and installation shall comply with national and local electrical codes, Division
26, and manufacturer's recommendations. Where the requirements of Section 23 09 23 differ from Division
26, Section 23 09 23 shall take precedence.

E. All wires whether control network or device wire shall be marked with Brady-type markers.

F. NEC Class 1 (line voltage) wiring shall be UL listed in approved raceway as specified by NEC and
Division 26.

G. Low-voltage wiring shall meet NEC Class 2 requirements. Sub-fuse low-voltage power circuits as required
to meet Class 2 current limit.
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H. NEC Class 2 (current-limited) wires not in raceway but in concealed and accessible locations such as return
air plenums shall be UL listed for the intended application.

. Install wiring in raceway where subject to mechanical damage and at levels below 10ft. in mechanical,
electrical, or service rooms.

J. Do notinstall Class 2 wiring in raceway containing Class 1 wiring. Boxes and panels containing high voltage
wiring and equipment may not be used for low-voltage wiring except for the purpose of interfacing the two
(e.g., relays and transformers).

K. Install Class 1 and Class 2 wiring in separate raceways. Boxes and panels containing high-voltage wiring
and equipment shall not be used for low-voltage wiring except for the purpose of interfacing the two through
relays and transformers.

L. Do notinstall wiring in raceway containing tubing.
M. Run exposed Class 2 wiring parallel to a surface or perpendicular to it and tie neatly at (5 ft) intervals.

N. Contractor shall install all low voltage communication wiring as per all TIA/EIA communication cabling
standards. All cabling shall be installed in dedicated cabling support such as j-hook, d-rings, or saddles. All
supports shall be supported directly from building structure. Do not support cabling or supports from ceiling
grid wire, conduit, ductwork, piping, or other system cabling. All cabling must be installed in independent
support for that given system and may not share supports or run in same conduit or support. All cabling
shall be supported every 5'-0” from approved cabling support method. Contractor shall bundle all system
cabling and label all wiring for system they serve. All cabling passing thru walls shall require dedicated
conduit sleeves with bushing to protect cabling during installation. Contractor shall provide 1 meter service
loops at all device termination locations and 3 meter service loops at all head end termination locations. All
low voltage HVAC control cabling shall be yellow in color unless specified otherwise. Do not use ductwork,
electrical raceways, piping, or ceiling suspension systems to support or anchor cables.

0. Secure raceways with raceway clamps fastened to structure and spaced according to code requirements.
Raceways and pull boxes shall not be hung on or attached to ductwork, electrical raceways, piping, or
ceiling suspension systems.

P. Size raceway and select wire size and type in accordance with manufacturer's recommendations and NEC
requirements.

Q. Include one pull string in each raceway 2.5 cm (1 in.) or larger.
R.  Use color-coded conductors throughout.

S. Locate control and status relays in designated enclosures only. Do not install control and status relays in
packaged equipment control panel enclosures containing Class 1 starters.

T. Conceal raceways except within mechanical, electrical, or service rooms. Maintain minimum clearance of
15 cm (6 in.) between raceway and high-temperature equipment such as steam pipes or flues.

U. Adhere to requirements in Division 26 where raceway crosses building expansion joints.
V. Install insulated bushings on raceway ends and enclosure openings. Seal top ends of vertical raceways.

W. Terminate control and interlock wiring related to the work of this section. Maintain at the job site updated
(as-built) wiring diagrams that identify terminations.

X.  Flexible metal raceways and liquid-tight flexible metal raceways shall not exceed 1 m (3 ft.) in length and
shall be supported at each end. Do not use flexible metal raceway less than % in. electrical trade size.

Y. Install raceway rigidly, support adequately, ream at both ends, and leave clean and free of obstructions. Join
raceway sections with couplings and according to code. Make terminations in boxes with fittings. Make
terminations not in boxes with bushings.

PBK/250141 DIRECT DIGITAL CONTROLS 23 09 23
(Consultant 5/18/26) (20)

REV. 05/26



3.7 COMMUNICATION WIRING

Communication wiring shall be low-voltage Class 2 wiring and shall comply with Article 3.7 (Wiring).
Install communication wiring in separate raceways and enclosures from other Class 2 wiring.

During installation do not exceed maximum cable pulling, tension, or bend radius specified by the cable
manufacturer.

Verify entire network's integrity following cable installation using appropriate tests for each cable.

Install lightning arrestor according to manufacturer's recommendations between cable and ground where
a cable enters or exits a building.

Each run of communication wiring shall be a continuous length without splices when that length is
commercially available. Runs longer than commercially available lengths shall have as few splices as
possible using commercially available lengths.

Label communication wiring to indicate origination and destination.

Ground coaxial cable according to NEC regulations article on "Communications Circuits, Cable, and
Protector Grounding."

3.8 FIBER OPTIC CABLE

A

During installation do not exceed maximum pulling tensions specified by cable manufacturer.
Post-installation residual cable tension shall be within cable manufacturer's specifications.

Install cabling and associated components according to manufacturers' instructions. Do not exceed
minimum cable and unjacketed fiber bend radii specified by cable manufacturer.

3.9 INSTALLATION OF SENSORS

A

B
C.
D
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Install sensors according to manufacturer's recommendations.
Mount sensors rigidly and adequately for operating environment.
Install room temperature sensors on concealed junction boxes properly supported by wall framing.

Air seal wires attached to sensors in their raceways or in the wall to prevent sensor readings from being
affected by air transmitted from other areas.

Use averaging sensors in mixing plenums and hot and cold decks. Install averaging sensors in a serpentine
manner vertically across duct. Support each bend with a capillary clip.

Install mixing plenum low-limit sensors in a serpentine manner horizontally across duct. Support each bend
with a capillary clip. Provide 1 ft. of sensing element for each 1 ft. 2 of coil area.

Install pipe-mounted temperature sensors in wells. Install liquid temperature sensors with heat-conducting
fluid in thermal wells.

Install outdoor air temperature sensors on north wall at designated location with sun shield.
Differential Air Static Pressure.

1. Supply Duct Static Pressure. Pipe high-pressure tap to duct using a pitot tube. Make pressure tap
connections according to manufacturer's recommendations.

2.  Return Duct Static Pressure. Pipe high-pressure tap to duct using a pitot tube. Make pressure tap
connections according to manufacturer's recommendations.
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3. Building Static Pressure. Pipe pressure sensor's low-pressure port to the static pressure port located
on the outside of the building through a high-volume accumulator. Pipe high-pressure port to alocation
behind a thermostat cover.

4.  Piping to pressure transducer pressure ports shall contain a capped test port adjacent to transducer.

5. Pressure transducers, except those controlling VAV boxes, shall be located in control panels, not on
monitored equipment or on ductwork. Mount transducers in a vibration-free location accessible for
service without use of ladders or special equipment.

6. Mount gauge tees adjacent to air and water differential pressure taps. Install shut-off valves before
tee for water gauges.

Smoke detectors, freezestats, high-pressure cut-offs, and other safety switches shall be hard-wired to
de-energize equipment as described in the sequence of operation. Switches shall require manual reset.
Provide contacts that allow DDC software to monitor safety switch status.

3.10 IDENTIFICATION OF HARDWARE AND WIRING

A

m o O W

Label wiring and cabling, including that within factory-fabricated panels, with control system address or
termination number at each end within 5 cm (2 in.) of termination.

Label pneumatic tubing at each end within 5 cm (2 in.) of termination with a descriptive identifier.
Permanently label or code each point of field terminal strips to show instrument or item served.
Label control panels with minimum 1 cm (%2 in.) letters on laminated plastic nameplates.

Label each control component with a permanent label. Label plug-in components such that label remains
stationary during component replacement.

Label valves with nameplates.
Manufacturers' nameplates and UL or CSA labels shall be visible and legible after equipment is installed.

Label identifiers shall match record documents.

3.11 PROGRAMMING

A
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Point Naming. Name points as shown on the equipment points list provided with each Sequence of
Operation. Where multiple points with the same name reside in the same controller, each point name may
be customized with its associated Program Object number. For example, "Zone Temp 1" for Zone 1, "Zone
Temp 2" for Zone 2.

All DDC programming shall be accomplished through graphical programming, line code is unacceptable

Software Programming. Programming shall provide actions for each possible situation. Graphic- or
parameter-based programs shall be documented.

1. Application Programming. Provide application programming that adheres to sequences of operation
specified in Section 23 09 23. Program documentation or comment statements shall reflect language
used in sequences of operation.

2.  System Programming. Provide system programming necessary for system operation.

Operator Interface.

1. Standard Graphics. Provide graphics as specified in Section 23 09 23 Article 2.3 Paragraph E.2
(System Graphics). Show on each equipment graphic input and output points and relevant calculated

points such as indicated on the applicable Points List located in the Sequence of Operation. Point
information on graphics shall dynamically update.
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Install, initialize, start up, and troubleshoot operator interface software and functions (including
operating system software, operator interface database, and third-party software installation and
integration required for successful operator interface operation) as described in Section 23 09 23.

DDC screen graphic room numbers shall be based on final room graphics package. Obtain
Architect/Owner approval of final room numbers prior to programming.

3.12 CONTROL SYSTEM CHECKOUT AND TESTING

A. Startup Testing. Complete startup testing to verify operational control system before notifying Owner of
system demonstration. Provide Owner with schedule for startup testing. Owner may have representative
present during any or all startup testing.

1.

Calibrate and prepare for service each instrument, control, and accessory equipment furnished under
Section 23 09 23.

Verify that control wiring is properly connected and free of shorts and ground faults. Verify that
terminations are tight.

Enable control systems and verify each input device's calibration. Calibrate each device according to
manufacturer's recommendations.

Verify that binary output devices such as relays, solenoid valves, two-position actuators and control
valves, and magnetic starters, operate properly and that normal positions are correct.

Verify that analog output devices such as I/Ps and actuators are functional, that start and span are
correct, and that direction and normal positions are correct. Check control valves and automatic
dampers to ensure proper action and closure. Make necessary adjustments to valve stem and damper
blade travel.

Prepare a log documenting startup testing of each input and output device, with technician's initials
certifying each device has been tested and calibrated.

Verify that system operates according to sequences of operation. Simulate and observe each
operational mode by overriding and varying inputs and schedules. Tune PID loops and each control
routine that requires tuning.

Alarms and Interlocks.

(a) Check each alarm with an appropriate signal at a value that will trip the alarm.

(b) Trip interlocks using field contacts to check logic and to ensure that actuators fail in the proper
direction.

(c) Test interlock actions by simulating alarm conditions to check initiating value of variable and
interlock action.

3.13 CONTROL SYSTEM DEMONSTRATION AND ACCEPTANCE

A. Demonstration. Prior to acceptance, perform the following performance tests to demonstrate system
operation and compliance with specification after and in addition to tests specified in Article 3.15 (Control
System Checkout and Testing). Provide Engineer with log documenting completion of startup tests.

1.
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Preliminary Review: At least 7 days prior to on-site demonstration, provide readonly username and
password to Engineer for preliminary system review to be performed remotely. Engineer will review
to verify all systems are connected and communicating and all points are reading properly and
graphics are complete. The Engineer will provide a report of any deficiencies. The contractor shall
correct all deficiencies prior to on-site demonstration.
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2. On-site Demonstration: Engineer, Owner, contractor(s) and any/all factory authorized equipment
representatives shall be present to perform, observe and review system demonstration. Notify
Engineer/Architect at least 10 days before system demonstration is scheduled.

(@) Demonstration shall follow process submitted and approved under Section 23 09 23 Article 1.9
(Submittals). Complete approved checklists and forms for each system as part of system
demonstration.

(b) Demonstrate actual field operation of each sequence of operation as specified in Section 23 09
93. Provide atleast two persons equipped with two-way communication. Demonstrate calibration
and response of any input and output points requested by Engineer. Provide and operate test
equipment required to prove proper system operation.

(c) Demonstrate compliance with sequences of operation through each operational mode.
(d) Demonstrate complete operation of operator interface.
(e) Demonstrate each of the following.

(f) DDC loop response. Supply graphical trend data output showing each DDC loop's response to
a setpoint change representing an actuator position change of at least 25% of full range. Trend
sampling rate shall be from 10 seconds to 3 minutes, depending on loop speed. Each sample's
trend data shall show setpoint, actuator position, and controlled variable values. Engineer will
require further tuning of each loop that displays unreasonably under- or over-damped control.

(g9) Demand limiting. Supply trend data output showing demand-limiting algorithm action. Trend data
shall document action sampled each minute over at least a 30-minute period and shall show
building kW, demandlimiting setpoint, and status of setpoints and other affected equipment
parameters.

(h) Building fire alarm system interface.

(i) Trendlogs foreach system. Trend data shall indicate setpoints, operating points, valve positions,
and other data as specified in the points list provided with each sequence of operation in
Section 23 09 23. Each log shall cover three 48-hour periods and shall have a sample frequency
not less than 10 minutes or as specified on its points list. Logs shall be accessible through
system's operator interface and shall be retrievable for use in other software programs as
specified in Section 23 09 23 Article 2.3 Paragraph F.11 (Trend Configuration).

3. Tests that fail to demonstrate proper system operation shall be repeated after Contractor makes
necessary repairs or revisions to hardware or software to successfully complete each test.

B. Acceptance.

1.  After tests described in this specification are performed to the satisfaction of both Engineer and
Owner, Engineer will accept control system as meeting completion requirements. Engineer may
exempt tests from completion requirements that cannot be performed due to circumstances beyond
Contractor's control. Engineer will provide written statement of each exempted test. Exempted tests
shall be performed as part of warranty.

2.  System shall not be accepted until completed demonstration forms and checklists are submitted and
approved as required in Section 23 09 23 Article 1.9 (Submittals).

3.14 CLEANING

A. Each day clean up debris resulting from work. Remove packaging material as soon as its contents have
been removed. Collect waste and place in designated location.
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On completion of work in each area, clean work debris and equipment. Keep areas free from dust, dirt, and
debris.

On completion of work, check equipment furnished under this section for paint damage. Repair damaged
factory-finished paint to match adjacent areas. Replace deformed cabinets and enclosures with new
material and repaint to match adjacent areas.

3.15 SUPPLEMENTAL OPERATIONAL SOFTWARE

A
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Utility reporting Software

1.

Scope of Work: Power monitoring will be accomplished by accessing existing ERCOT grade revenue
metering and/or by the installation of a separate power meter/switch gear interface. Write
programming for server based data extraction software. Install software onto Web-Access server.
Verify and commission program functionality from the central site computer. Utility reporting will
monitor and record consumption at user definable increments. Utility reporting will generate reports
based on user definable timeframes. Monitoring Data shall be extracted from the server, through the
World Wide Web, via xml / SOAP. Data shall be collected at 15-minute intervals. Data shall be
assimilated in a user definable format, reflecting, at a minimum, the following values, per building, per
user definable time frame:

(a) Kw

(b) KWh

(c) Plantruntimes

(d) Outside Air Temperature

Facility data shall be input to the database. This data shall be assimilated by the BAS contractor by
site survey. Data from drawings or schedules is unacceptable on its own, and must be field verified.

(a) Building square footage

(b) Building population

(c) Current electric utility rate structure

Reports shall be generated which configure the data in a user-friendly format. All reports shall be
easily sorted to identify excessive energy consumption. User definable alarm thresholds shall be
enabled. Data, and alarm thresholds shall be normalized for degree-days. At a minimum, the reports
will consist of the following:

(@) Budget Report - Comparative analysis of budgeted energy costs versus actual energy costs.

(b) Trend Report - Trend KWH for each day of a user defined period. Display in graphic format.

(c) Board Report - Data is sorted by the following criteria: facility type, raw KWH, KWH per square
foot, cost per square foot, and cost per occupant and plant runtime accumulation.

(d) ECMreport - Comparative data based on consumption history before, and consumption history
after, an Energy Conservation Measure is executed

(e) Summary Report - All report data shall be assimilated in this single report.

DIRECT DIGITAL CONTROLS 23 09 23

(Consultant 5/18/26) (25)

REV. 05/26



B.
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Power Meter Monitoring Service

1.

Scope of Work: During the Warranty Period, the BAS contractor will provide a supplemental
monitoring service to assure the optimization of the Power Meter Monitoring Service. The Power Meter
Monitoring Service shall be continually utilized to identify Energy Conservation Measures. BAS
Contractor will apply the following resources to this service:

(@)
(b)
(c)
(d)

Certified energy Manager (CEM)
Engineering and software support
Daily inspections from the BAS Contractor help desk

Regular field inspections by BAS Contractor technicians

Requirements of this contract require the BAS contractor to perform the following requirements.

(@)
(b)
(c)
(d)
(e)
()
(9

Establish alarming thresholds and building benchmark

Receive all alarms if weekly thresholds are exceeded.

Perform a regular data extraction.

Identify to owner any instances where the alarm threshold has been exceeded.

Perform a preliminary analysis and remediate where possible.

Continually search for opportunities in the way of energy curtailment measures (ECMs).

Publish a monthly report, complete with analysis and recommendation for ECMs, presented in
both hardcopy and digital media.

END OF SECTION
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NOTE: 1. MAX. 1/2" DIA. ROD AND HARDWARE BY OTHERS.

1-4 2 1

A.C. CABLE (4)
FOR DETAILS,

MTS | SPRING 0D. | DEFL || NOTE:
- 7| 1. REFER TO SHEET M2.2 & M2.3 FOR

PARTIAL ROOF FRAMING PLAN.

WOOD MEMBER
ADD BLOCKING AS REQUIRED.

NOTE: SLW-SLOTTED WASHER
REQUIRED AT TOP AND BOTTOM
= = CONNECTION, SEE BRACING KIT
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DATE PROJECT NUMBER
05/18/26 250141

DRAWING REVISION

No. Description Date

1 ADDENDUM 01 05/18/2026

ADDENDUM 01

BUILDING NUMBER

9/16" DIA. HOLE
HARDWARE POINTS SOFTWARE POINTS | / SEE DETAL 2.
Al DI AO DO AV DV SCHED TREND | GRAPHIC | ALARM | DELAY (MIN) r——ﬁ,—Tﬁ Jlim=
HEDULE X USE LAG BOLT IN DOUGLAS FIR WOOD SLW-SLOTTED
sC / o) 7 3 (BY CONTRACTOR) SEE TABLE BELOW. WASHER
FAN START/STOP X X X .
FAN STATUS X X o ! O] o -
RUNTIME EXCEEDED X 0 SPRING CAP 2 ! (s'v'ffgé%%?g AY SUBSTIUTED. FOR | |
FAN FAILURE X 5 U-CLAMPS AT ONE OR BOTH ENDS) ' -
FAN IN HAND X 5 - I '
\_ 1-1/2" DIA. HOLE ?_ VERTICAL LIMIT STOP 3/8 3 1-1/2" | 2-5/8 M.W. SAUSSE’ & CO., INC.
— DESIGNED FOR 30° _PLAN VIEW
TOTAL ROD o1/
3 ANGULARITY
ANCHORAGE OF 1/8 INCH DIA. AIRCRAFT CABLE IN WOOD
| visrex ee mu-1c-is|
EXHAUST FAN - ON/OFF/SCHEDULED DETAIL—1 | DETAIL-3
A. RUN CONDITIONS - SCHEDULED: THE FAN(S) SHALL OPERATE PER THE BUILD-
ING SCHEDULE. © DETAIL-2|DETAIL-4 TABLE 1. (L MAX. W/0 ROD STIFFENER)
B. FAN STATUS: THE BAS SHALL MONITOR THE FAN STATUS. TYPICAL EQUIPMENT CABLE BRACING SYSTEM e LATOR rop 04| 3/8°(1/2°|5/8| 3747 7/8"
1. ALARMS SHALL BE PROVIDED AS FOLLOWS: BY M. W. SAUSSE' & CO., INC Lmax | 15" | o1 | 26" | 32°| 38"
A FANFAILURE: COMMANDED ON, BUT THE STATUS IS OFF. VIBRATION ISOLATOR UPPER SLOTTED VERTICAL LMIT STOP -
B FANIN HAND: COMMANDED OFF, BUT THE STATUS IS ON. BY M.W. SAUSSE" & CO., INC. WASHER-SLW—1 T BY M. W. SAUSSE' & CO. INC.  7gir 2 (1 wax. W/ RoD STFEENER)
C. FANRUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS 6 MONTHS. VERTICAL LIMIT STOP R T o8) ROD STIFENER i Sy, 0 SR | 126m, X 15/ X 1-3/8
BY M.W. SAUSSE’ & CO., INC. - . - -
’ UPPER BRACKET—SLH-34 . STRUT CHANNEL
(/.
STRUT CHANNEL CABLE CLAMPS STRUT CHANNEL
(BY CONTRACTOR) AIRCRAFT CABLE TUBE (BY CONTRACTOR) il :i i L mAx. 116"
BDD THREADED ROD LOWER BRACKET—SLH-34 SEE NOTE 4 = STRUT CHANNEL
EXHAUST EXHAUST EXHAUST (BY CONTRACTOR) 3 LOWER SLOTIED L R (BY CONRACTOR)  ABLEJ._(S WAX. W/ ROD STIPENER)
AR FAN AR _/ Al - Ro0 0| 3/8°|1/2’|5/8"| 3/ 1/8"
; UNIT MTG. BRACKET M.W. SAUSSE' SEISMIC CABLE BRACING | " " " " "
[M:l EQUIPMENT KIT NO: 18C4-38R-4R I SMAX | 15" | 217 | 26" | 32" | 38
__ DI-SUPPLY FAN STATUS, Cls EQUIPMENT| NOTES: 1) SEE TABLE 1 FOR MAXIMUM LENGTH OF 3/8" THRU 7/8"
DIAMETER RODS WITHOUT ROD STIFFENER.
DO-SUPPLY FAN START/STOI:ST—H'{@] EQUIPMENT BRACING KIT: 18C4-—38R—-4R (BYﬂ-lc’?)E‘IAT[I;i%TR(’)CF){[; 2) ?)EEM?‘}EEER%DFSOTM]M@ XQ%BMS%?;SR;RQF 3/8 THRU 7/8
(04) UPPER BRACKET — SLH-34 3) SEE TABLE 3 TO DETERMINE NUMBER OF ROD STIFFENER
CLIPS REQUIRED.
ggg LoNER SRacker TR o 4) (08) ROD STITENER CLANPS PROVDED IN A KIT. IF ADDITIONAL
NOTES: NOTE: 12)) %‘)\Eﬁ SIST(Z 551& SGT;/\\LL\(/észEENSlRT%ATF;I /CSBSLLEACK (04) LOWER SLOTTED WASHER —SLW—1 CLIPS ARE REQUIRED, CONTACT M. W. SAUSSE' & CO., INC.
1. REFER TO PLANS FOR DUCTWORK ARRANGEMENT. D Fon EreLe ANCHOMGE St DETAL % : ggg; ggngTfF:il/\lgf CLAWLES - RS-
2. REFER TO SEQUENCE OF OPERATION FOR ADDITIONAL REQUIREMENTS. 4) ROD STIFFENER MAY BE REQUIRED. SEE DETAIL - 4 (16) CABLE CLAMPS — 1/8" RS—1 — ROD STIFFENER REQUIREMENTS FOR EQUIPMENT CABLE BRACING
M. W. SAUSSE & CO., INC. |/08 MAME: RANCHO SANTIAGO CCD BLDG. B REVISIONS: DRN: 0T
28744 Whitherspoon Pkwy. Valencia, CA 91355 | CUST.: A DATE: 8-5-25
‘Phone: (661) 257-3311  Fax: (661) 257-7673 [ /57 p.0). 5 DRANNG NO-
» Ebré% FUHA B/ CABIE [MECH ENGR.. LEAF ENGINEERS C -
E. vibration & seismic control systems EES ]' M[M S MA /P /(, EF Z),
3
=
e
o
<
h7)
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o
o
3
om
Q9 6 EXHAUST FAN CONTROLS EXHAUST FAN - INLINE MOUNTING DETAIL
(DI NOT TO SCALE NOT TO SCALE
()
(@)
&)
N
o
- J
A
B _ /
C\II 2
N /
AN
S MAX. SLOPE OF - F | Rl
5 TRANSITION < - N
§ (UNLESS OTHER- ~ - / | EXHAUST FAN
= 4 WISE SHOWN) / \ BIRD SCREEN
~ [
o
e AIR FLOW K - \ < N / _ ADAPTOR CURB
@ SUPPLY AR @ SHEET METAL DUCT., / _ = ~ #10 SHEET METAL SCREWS
o l L 1 X Nk~ — 1/4" LAG SCREWS AT 8" AT 8" OC (MIN 3 PER SIDE)
oy AR FLOW \ @ g;ﬁgT METAL TAPER WITH BRANCH -7, — - N f OC (MIN 2 PER SIDE)
= RETURN AR / \ ' — — > (E) ROOF CURB
o 1 | / @ DAMPER AT END OF DUCT RUN ONLY. — - 45 o (E) ROOF ;
@ Sl
| 4 \ / @ BRANCH TAKE-OFF. 1 — 7~ I \ i
A LOW VELOCITY SUPPLY AND ~ — _ - _ .I/ |
= RETURN AIR DUCTWORK — — —_ - e — -
o BUTTERFLY DAMPER W/ LOCKING — — —
9 (DUCT VELOCITY LESS THAN 2000 FPM) @ QUAD. (TYP) areLoW - - ] - — | /
' MAX. SLOPE OF —— - - -
(=)
& TRANSITION | J_ — @ _ ¥ (E) EXHAUST DUCT
O (UNLESS OTHER- - | — REMOVE AND REPLACE
S WISE SHOWN) NOTE: — (E) BACKDRAFT DAMPER PROVIDE TRANSITION
& 7 | A. WHERE DAMPER IS INACCESSIBLE PROVIDE - WITH NEW \\1—\\ AS REQUIRED
S AIR FLOW . YOUNG REGULATOR MODEL 270-301 CABLE |
© 1 ~ NEW EXHAUST DUCT
9} SUPPLY AR KIT WITH EITHER 820A-CC (RECTANGULAR OR NOTE:
_8 J L ‘ 5020-CC (ROUND) DAMPER. WHERE DAMPER IS INACCESSIBLE PROVIDE YOUNG REGULATOR MODEL |
8 AR FLOW ) B. PROVIDE DAMPER WITH LOCKING 270-301 CABLE KIT WITH EITHER 830A-CC (RECTANGULAR) OR 5020-CC |
S —— QUADRANT AT ALL SINGLE RUNOUTS. (ROUND) DAMPER.
= RETURN AIR
8 1
a 7 |
§ HIGH VELOCITY SUPPLY AND RECTANGULAR GALVANIZED SHEET METAL SUPPLY AIR |
b= RETURN AIR DUCTWORK DUCT - SEE MECHANICAL PLAN FOR SIZE.
= (DUCT VELOCITY MORE THAN 2000 FPM)
<C CUT OPENING ACCURATELY FOR SPIN IN (FLARED)
.. FITTING - WHERE POSSIBLE.
T
-
o @ BUTTERFLY DAMPER W/ LOCKING QUAD. (TYP)
(1T
= VOLUME CONTROL DAMPER WITH LOCKING
N QUADRANT.
g:EiKED BY: @ DAMPER REGULATOR
ecker
DRAWN BY: 4 RECTANGULAR DUCT TRANSITION DETAIL 3 BRANCH DUCT DAMPER DETAIL BRANCH DUCT TAKE-OFF & DMP. DETAIL 1 ROOF MOUNTED EXHAUST FAN (CURB ADAPTOR)
Author NOT TO SCALE NOT TO SCALE NOT TO SCALE NOT TO SCALE
PLOT STAMP:

5/18/2026 5:58:09 PM

MECHANICAL
DETAILS

M6.1
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