FINAL EXPRESS TERMS
FOR
PROPOSED BUILDING STANDARDS
OF THE
CALIFORNIA BUILDING STANDARDS COMMISSION {CBSC)

REGARDING ADOPTION OF AMENDMENTS TO THE 2010 CALIFORNIA BUILDING STANDARDS
CODE, TITLE 24, CALIFORNIA CODE OF REGULATIONS (CCR), PARTS 2, 3,4, 5and 6 in
TITLE 24, CCR, PART 11, CALIFORNIA GREEN BUILDING STANDARDS CODE

LEGEND FOR EXPRESS TERMS
1. New California language and modified language is underlined.
2. Repealed text: All such language appears in stikeout.

The California Building Standards Commission (CBSC) proposes to amend the 2010 edition of the California
Green Building Standards Code (CGBSC) as shown on the following pages. Adopt a new division in the
volunfary Appendix as follows:

EXPRESS TERMS:

APPENDIX A6
REFERENCED STANDARDS

The following CAL.Green Referenced Standards are included herein as a convenience for the users of the Califomia
Green Building Standards Code and its Guidebook, but they are not considered to be part of the code unless they are
officially adopted as such.
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A6.1-2011, Part 1
STANDARDS for COMPLIANCE
with
BUILDING COMMISSIONING

A6.1 Section 5.410.2 Commissioning.

Introduction:

The purpose of this code is to improve public health, safety and general welfare by enhancing the design and
construction of buildings through the use of concepts that reduce negative and increase positive environmental
impacts. Commissioning is a vital element in this effort.

Definitions used in the CALGreen CX Guide:

Acronvms

BOD Basis of Design

Cx Commissioning

FPT Functional Performance Test

HVAC Heating Ventilating and Air-Conditioning

O&M Operations and Maintenance

OPR Owner's Project Requirements

Glossary :

Acceptance Criteria - The conditions that must be met for systems or equipment to meet defined expected

ouicomes.

Commissioning {Cx) - Building commissioning as required in this code involves a quality assurance process that
begins during design and continues to occupancy. Commissioning verifies that the new building operates as the
owner intended and that building staff are prepared to operate and maintain its systems and equipment. Exceptions
are allowed for dry storaqe warehouses of any size and conditioned spaces under 10,000 square accessory to them;
and for tenant improvements under 10,000 within a larger space.

Owner - The individual or entity holding tifle to the property on which the building is constructed.

Commissioning Coordinator - The person who coordinates the commissioning process. This can be either a third-

party commissioning provider or an experienced member of the design team or owner in-house staff member.

Commissioning Team - The key members of each party involved with the project designated fo provide insight and
carry out tasks necessary for a successful commissioning project. Team members may include the commissioning

coordinator, owner or owner's representative. building staff, design professionals, contractors or manufacturer's
representatives, and testing specialists.

Independent Third-Party Commissioning Professional - A commissioning consultant confracted directly by the
owner who is not responsible to, or affiliated with any other member of the design and construction team.

Operation and Maintenance {O&M) Manuals - Documents that provide information necessary for operating and
maintaining installed equipment and systems.

Owner Representative - An individual or entity assigned by the owner to act and sign on the owner's behalf,
Process Equipment - Energy-using equipment and components that are not used for HYAC, Electrical. Plumbing

and Irrigation operations.
Such devices would include but are not limited to heat transfer, water purifying, air cleaning, air vacuum and air

compressing.

Sequence of Operation — A written description of the intended performance and operation of each control element
and feature of the equipment and systems.

Selecting Trained Personnel for (Commissioning)

This code requires that “Commissioning shall be performed in_accordance with this section by trained personnel
with experience on projects of comparable size and complexity.” The trained personnel manage and facilitate the
commissioning process. The trained personnel develop and implement the commissioning tasks and documentation
identified in sections 5.410.2.1 through 5.410.2.7. Trained personnel may include appropriate members of gwner
staff, contractor and design team as well as independent commissioning professionals.

It is essential that there is a single person designated to lead and manage the commissioning activities. In practice,
this individual has been referenced by various identifiers such as commissioning authority, agent, provider,
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coordinator, lead, etc. In this guide the term “commissioning coordinator” is used.

The designated commissioning coordinator may be an independent third-party commissioning professional, a
project design team member (e.q. engineer or architect). an owner's enagineer or facility staff, confractor or specialty
sub-contractor. Methods of evaluating the designated commissioning cocrdinator and frained personnel include
review of the following: '

Technical knowledge

Relevant experience

Potential conflict of interest concems
Professional certifications and training
Communication and organizational skills
Reference and sample work products

oG WN

Selecticn of *trained”, qualified personnel is required by this Code. In order to meet this requirement, the
commissioning provider should be evaluated via the methods discussed above. In addition, various grganizations
have fraining and certification programs that may be a source for identification of qualified commissioning providers.

For information about enforcement and compliance of each commissioning element see sections 5.410.2. 1 through
5.410.2.7.

Find sample forms and templates in Part 2 following the standard.
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A6.1.1 Owner’s Project Requirements
CALGreen Section: 5.410.2.1 Owner’s or Owner representative’s Project Reguirements {(OPR).

A6.1.1.1 Infent:

The Owner's Project Requirements {OPR) documents the functional requirements of a project and expectations of
the building use and gperation as if relates to systems being commissioned. The document describes the physical
and functional building characteristics desired by the owner and establishes performance and acceptance criteria.
The OPR is most effective when developed during pre-design and used to develop the Basis of Design (BOD) during
the design process. Thg level of detail and complexity of the OPR will vary according to building use, type and

systemns.

A6.1.1.2 Existing Law or Regulation:
No existing law or regulation. Review local ordinances for any applicable commissioning OPR requirement.

A6.1.1.3 Compliance Method:

Compliance is dernonstrated by the owner or owner’s representative developing and/or approving the Owner’s
Project Requirements (OPR) document and can be defined as follows: .

1. Environmental and Sustainability Goafs - Establish environmental project goals and obiectives exceeding the
code for the project’s sustainability which may include:
a) CAl Green voluntary measures or Tiers sought, or other specific green building rating system or program
credits andfor level of cettification sought

b} Specific environmental or sustainability qoals such as water efficiency, water reuse, CO2 monitoring
xeriscaping, efc.

2. Energy Efficiency Goals — Establish goals and targets affecting energy efficiency which may include:

a) Qverall energy efficiency less than the California Energy Code performance appreach energy budget by
)| _
b) Lighting system efficiency (less than the California Energy Code performance approach energy budget by
%
c} HVAC equipment efficiency & characteristics
d) Any other measures affecting enerqy efficiency desired by owner
—  Building orientation and siting
—~  Daylighting
— Facade, envelope and fenestration
~ Roof
—  Natural ventilation
—  Onsite renewable power generation and net-zero energy use
— Landscaping and shading
3. Indoor Environmental Quality Requirements - For each program space describe indobr environmental
requirements including intended use and anticipated schedule
a) Lighting
b) Temperature and humidity
c) Acoustics
d} Air quality, ventilation and filtration
e} Desired adjustability of system controls
f) Accommodations for after-hours use
g) Other owner requirements including natural ventilation, operable windows, daylight, views, etc.
4.  Project Program, Including facility functions and hiours of operation, and need for after hours operation —
Describe primary purpose, program and use of proposed project
a} Building size. number of stories, construction type, occupancy type and number
b) Building program areas including intended use and anticipated occupancy schedules
c) Future expandability and flexibiiity of spaces
d) Quality and/or durability of materials and building lifespan desired
e} Budget or operational constraints

Appiicabie codes
5. Eguipment and Systems Expectations — Describe the following for each system commissioned:

a) Level of quality, reliability, equipment type, automation, flexibility, maintenance and complexity desired

b) Specific efficiency targets, desired technologies, or preferred manufacturers for building systems,
acoustics and vibration

c} Degree of system integration, automation and functionality for controls; i.e., load shedding, demand
response, energy management

6. Building Occupant and O&M Personnel Expectations — Describe the following:
a) How building will be operated and by whom
b} Level of training and crientation required to understand, operate and use the building systerns for building
operation and maintenance staff, as well as occupants
c) Building cperation and maintenance staff location and capabilities
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Find sample forms and templates in Part 2 following the standard.

A6.1.1.4 Enforcement; ]
At their discretion, the building official confirms demonstrated compliance at Plan Intake by:

a) Receipt of a copy of the CPR document, or

b} Receipt of a form signed by the owner or owner representative attesting that the OPR has been

completed and approved by the owner.

Find sample forms and templates in Part 2 following the standard.
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A6.1.2 Basis of Besign {BOD)
CALGreen Section: 5.410.2.2 Basis of Design (BOD).

A6.1.2.1 intent:

The Basis of Design (BOD) describes the building systems to be commissioned and outlines design assumptions not
indicated in the design documents. The design team develops the BOD o describe how the building systems design
meets the Owner's Project Requirements (OPR), and why the systems were selecied. The BOD is most effective
when developed early in the project desian and updated as necessary throughout the design process.

A6.1.2.2 Existing Law or Regulation:
No existing law or regulation. Review local ordinances for any applicable commissioning BOD requirement.

A6.1.2.3 Compliance Method:
Compliance reguires the completion of the BOD document and should include the following where applicable:

1. Heating, Ventilation, Air Conditioning (HVAC) Systems and Conirols

a) Provide narrative description of system — system type. location, confrol type, efficiency features, outdoor
air ventilation strategy, indoor air guality features. envircnmental benefits, cther special features.

b) Describe reasons for system selection — why chosen system is better than aliematives, issues such as
comfort, performance, efficiency, reliability. flexibility, simplicity, cost, owner preference, site constraints,
climate, maintenance, acouslics

¢) Provide design criteria including the following:

- Load calculation method/software
- Summer outdoor design condifions{ __°F drybulb and  °F wetbulb)}
-  Winter outdoor design conditions {  °F drybulb and _ °F wetbulb)
—~  Indoor design conditions {_ °F drybulb cooling, %RH cooling;

°F drybulb heating, %RH heating)
—  Applicable codes, quidelines, requlations and other references used
—~  Load calculation assumptions

d) Sequence of Operations — operating schedules, setpoints, may refer to plans or specifications if sequence
indicated within permit documents

e) Describe how sysfem meets the OPR

2. Indoor Lighting System and Controls

a) Provide narrative description of system — type of fixtures, lamps, ballasts, controls

b} Describe reason for system selection — why chosen system better than alternatives, issues such as visual
comfort, performance, efficiency, reliability, cost, flexibility, owner preference, color rendering, integration
with daylighting, ease of controt

c) Provide design criteria for each type of space including the following:

— Applicable codes, guidelines, reqgulations and other references used
- |Humination design targets {footcandles) and lighting calculation assumptions
d) Provide lighting power design targets for each type of space
-  Title 24 lighting power allowance and lighting power design target (watts/ft?)
e) Describe how system meets the OPR
3. Woaler Heating System )

a) Provide namative description of system — systern type, control type, location, efficiency features,
environmental benefits, other special features

b) Describe reason for system selection — why chosen system is better than alfernatives, issues such as
performance, efficiency, reliability, space constraints, cost. utility company incentives, owner preference,
ease of maintenance

c) Woater heating load calculations

d} Describe how system meets the OPR

4, Renewable Enerqy Sysftems

a) Provide narrative description of system — type, performance, control type, energy savings, payback pericd

b) Describe reason for system selection — why chosen system is better than alternatives, issues such as
performance, efficiency, reliability, flexibility, simplicity, expandability, cost, payback period, utility
company incentives, owner preference,

¢} Sequence of Operation — operating schedutes, setpoints, storage capacity

d} Describe how system meets the OPR

5. Landscape irrigation Sysfems

a) Provide narrative description of system — type, performance, water usage

b} Describe reason for system selection — why chosen system is better than alternatives, issues such as
performance, efficiency. reliability, flexibifity, expandability, cost, owner preference, simplicity

¢} Seguence of Operation — operating schedules, setpoints

d) Describe how system meets the OPR

6. Waler Reuse Sysiems

a) Provide narrative description of system — type, performance, capacity, reuse purpose

b) Describe reason for system selection — why chosen system is better than alternatives. issues such as
performance, efficiency, reliability, flexibility, expandability, cost, owner preference, simplicity
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c) Sequence of Operation — operating schedules, setpoints
d) Describe how system meets the OFR

Find sample forms and femplates in Part 2 following the standard.

Ab6.1.2.4 Enforcement:
At their discretion, the building official confirms demonstraled compliance at Plan Intake by:
a) Receipt of a copy of the BOD document, or
b) Receipt of a form signed by the architect, engineer or des:qner of record, attesting that the BOD has been
completed and meets the reguirements of the OPR.

Find sampie forms and templates in Part 2 following the standard.
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AB.1.3 Commissioning measures shown in the construction documents
CALGreen Secticn: 5.410.2 Commissioning.

This section provides details for element 3: Commissioning measures shown in the construction documents.

A6.1.3.1 intent:
Include commissioning measures or requirements in the construction documents (plans and specifications).
Commissioning_ measures or requirements should be clear, detailed and complete to clarify the commissioning

rocess.

A6.1.3.2 Existing Law or Requlation:

Title 24 Part 6 requires that specific functional test procedure forms be included in the construction documents. These
test forms create a subset of the broader CalGreen commissioning requirementis described herein. Review local
ordinances for additional applicable reguirements.

A6.1.3.3 Compliance Method:
Compliance is achieved by including commissioning requirements in the project specifications. The commissioning

specifications should include the following:

1. Primary (and optionally all} commissioning requirements are included in the general specification division
(typically Division 1) and clear cross references of all commissioning requirements to and from the general
division are included fe¢ ensure all subcontractors are held to them '

2. Alist of the systems and assemblies covered by the commissioning requirements.

3. Roles and responsibilities of all parties including:

- Genera!l contractor and subcontractors, vendors, construction manager
—  Commissioning provider lead
—  Owner, facility staff
- Architect and design engineers
— Including the non-goniractor parties in the construction specifications is for information only to
provide the contractor with context for their work
—  Include who writes checklisis and tests, who reviews and approves fest forms, who directs fests,
who executes tests, who documents test results and who approves completed tests. These roles
may vary by system or assembly. :
Meeting requiremenis
Commissioning schedule management procedures
Issue and non-compliance management procedures
Reguirements for execution and documentation of installation, checkout and start up, including controls
point-to-point checks and calibrations
Specific testing requirements by system, including:
- Monitoring and trending
—  Opposite season or deferred testing requirements, functions and modes to be tested
—  Conditions of test
— Acceptance criteria, and any allowed sampling
—  Include details of the format and rigor of the test forms required to docurnent test execution
— including example forms is recommended
9. Submittal review requirements and approval process.
10. Conient, authority and approval process of the commissioning plan.
11. Commissioning documentation and reporting requirements.
12. Facility staff training requirements_and verification procedures.
13. O&M manual review and approval procedures.
14. System's manual development and approval requirements and procedures.
15. Definitions section.

Neoa

®

Find sample forms and templates in Pari 2 following the standard.

Ab6.1.3.4 Enforcement:
At their discretion, the building official confirms demonstrated compliance at Plan Infake by:;
a) Receipt of a copy of the commissioning specifications, or
b) Receipt of a form signed by the owner or owner representative or designer of record aftesting that the
owner-approved commissioning specifications are included in the construction documents.

Find sample forms and templates in Part 2 following the standafd.
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AB.1.4 Commissioning plan.
CALGreen Section; 5.410.2.3 Commissioning glan.

AB.1.4.1 Infent:

The Commissioning Plan {Cx Plan} establishes the commissioning process guideline for the project and
commissioning team's level of effort by identifving the required Cx acfivilies fo ensure that the Owner's Project
Regquirements {(OPR) and the Basis of Design (BOD) are met. The Cx Plan also includes a commissioning schedule
from design to occupancy.

AB.1.4.2 Existing Law or Regulation:
No previous existing State of California Jaws or requlations. Review local county, city or jurisdiction ordinances for

any applicable commissioning planning requirements.

A6.1.4.3 Compliance Method:
Compliance is demonstrated by preparation of a proiect specific Cx Plan that includes the elements listed in the code
sectfion above. The following gives guidance for developing the components of the Commissioning Pian:

1. General project information - Provide project identifying information including but not imited to the following:

-Project Name, Owner, Location,
-Building type, Building area,
-Project Schedule
-Contact information of individual/company providing the commissioning services
2. Commissioning Goals — Document the commissioning goals, including, but not limited to:
-Meeting CALGreen code requirements for commissioning
-Meeting OPR and BOD requirements
-Carrying out reguirements for commissioning activities as specified in plans and specifications
3. Systems to be commissioned — See BOD
a. An explanation of the original design intent - Document the performance objectives and design intent for
each system listed to be commissicned in a written narrative
-Refer to the OPR and BOD documenis
b. Equipment and systems fo be tested. including the extent of tests
-Provide a list of equipment and sysiems to be tested
-Describe the range and extent of tests to be performed for each system component, and interface
between systems
c. Functions o be fested - Provide example functional test procedures to identify the level of testing detail
reguired
-See (section 5.410.2.4) FPT guidance for more information :
d. Conditions under which the test shall be performed - Identify the conditions under which the maijor
operational system functions are {¢ be tested, including:
-Normal operations and pari-foad operations
-Seasonal testing requirements
-Restart of equipment and systems after power loss
-System alarm confirmations
e, Measurable criferia for acceptable performance - Include measurable criteria for acceptable performance of
each system to be tested
4. Commissioning Team Information - Provide a contact list for all Commissioning team members, including but not
limited to:

-Owner, owner's representative

. -Architect, Engineers
-Designated commissioning representative
-General contractor, sub-coniractors, and construction manager

5. Commissioning process aclivities, schedules and responsibilities

-Estabilish prescribed commissioning process steps and activities to be accomplished by the Cx
team throughout the design to occupancy
-For each phase of the work, defing the roles and responsibilities for each member of the Cx team
-List the required Cx deliverables, reports, forms and verifications expected at each stage of the
commissioning effort
-nclude the confirmation process for the O&M manual, systems manual and the facility operator
and maintenance staff fraining

Find sample forms and templates in Part 2 following the standard.

Ab.1.4.4 Enforcement:
At their discretion, the building official confirms demonsirated compliance at Plan infake by:
a) Receipt of a copy of the Commissioning Plan, or
b) Receipt of a form signed by the owner or owner representative attesting that the Cx Plan has been

completed.
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Find sample forms and templates in Part 2 following the standard.
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A6.1.5 Functional performance testing
CALGreen Section: 5.410.2.4 Functional performance testing.

Ab6.1.5.1 Intent:

Develop and implement the functional performance tests to document. as set forth in the Commissioning Plan, that all
components, equipment. systems and system-to-system interfaces were installed as specified, and operate
according to the Owner's Project Requirements, Basis of Design, and plans and specifications.

The following systems to be functionally tested are listed in the Basis of Design (5.410.2.2 of the Code);
1. Heating, Ventilation, Air Conditioning (HVAC) Systems and Controls
2. Indoor Lighting System and Controls
3. Waler Heating System
4. Rengwable Energy Systems
5. Landscape lrrigation Systems
6. Water Reuse Systems

A6.1.5.2 Existing Law or Regulation:
Title 24 Acceptance Testing requirements call for functional testing of some systems and equipment required to be
commissioned by CALGreen. Refer to Title 24 and Nonresidential Compliance Manual For Califomia's 2008 Energy

Efficiency Standards. htip://iwww.enerqgy.ca.goviiitie24/2008standards/nonresidential_manual.html

Nofe: CALGreen Functional Performance Tests are not intended to replace the Title 24 Secfion 6 Acceptance Tests.
Instead, the T24 acceptance tests, which focus on enerqy efficiency, can be part of the broader scope of testing
forms and procedures required for CALGreen compliance.

Review local ordinances for any applicable requirements.

A6.1.5.3 Compliance Method!:
Compliance is demonsirated by developing and implementing test procedures for each piece of commissicned

equipment and interfaces between equipment and systems according to the building-specific Commissioning Plan.
Tests shouid include verification of proper operation of all equipment features, each part of the sequence of
operation, overrides, lockouts, safeties, alarms, occupied and unoccupied modes, loss of normal power, exercising a
shutdown, startup, low load through full [oad {as much as is possible} and back, staging and standby functions,
scheduling, energy efficiency strategies and loop funing.

Flements of acceptable test procedures include:

1. Date and Party - ldentification of the date of the test and the party conducting the test.

2. Signature Block -- Signature of the designated commissioning lead and the equipment installing contractor
attesting that the recorded test results are accuraie.

3. Prerequisites - Any conditions or related equipment checkout or testing that needs to be completed before
conducting this test.

4. Precautions -- Identification of the risks involved to the fest team members and the equipment and how to
mitigate them,

5. Instrumentation — Listing of the instrumentation and tools necessary to complete the test.

6. Reference —In each procedure item, identify the source for what is being confirmed (e.q.. sequence of operation
ID, operating feature, specification requirement, etc.).

7.. Test Instructions —- Sten-by-step instructions of how to complete the test, including functions to test and the
conditions under which the tests should performed.

8. Acceptance Crileria -- Measurable pass / fail criteria for each step of the test, as applicable.

9. Results -- Expected system response and space to document the actual response, readings, resulis and
adjustments.

10. Return to Normaf — Instructions that all systems and equipment are to be returned to their as-found state at the
conclusion of the tests.

11. Deficiencies -- A list of deficiencies and how they were mitigated.

Find sample forms and templaies in Part 2 following the siandard.

Ab6.1.5.4 Enforcement:
At their discretion, the building official condirms demonstrated compliance during Onsife Enforcement by:
a) Receipt of a copy of completed and signed Functional Performance Tests and corrected deficiencies, or

b} Receipt of a form sianed by the owner, owner representative or commissioning coordinator attesting that
the Functional Performance Tests have been completed and any deficiencies corrected.

Find sampie forms and templates in Part 2 following the standard.
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AB6.1.6.1 Documentation and fraining
CAL Green Sectfion: 5.410.2.5 Documentation and training.
Section: 5.410.2.5.1 Systems manual.

Ab6.1.6.1.1 Intent:

The Systems Manual documents information focusing on the operation of the building systems. This document
provides information needed to understand, operate, and maintain the equipment and systems and informs those not
involved in the design and construction of the building systems. This document is in addition to the record
consfruction drawings, documents, and the Operation & Maintenance (O&M) Manuals supplied by the contractor,
The Systems Manual is assembled during the construction phase and available during the contractors’ training of the
facility staff.

A6.1.6.1.2 Existing [ aw or Regulation:

No existing law or regulation. Review local ordinances for any applicable Systems manual requirement.

A6.1.6.1.3 Compliance Method:
Compliance is demonstrated by providing the Systems Manual. The information in the Systems Manual includes the

following information:

1. Site information, including facility description, history and current requirerments
a} Site Information
i. Locafion of property - Address
ii. Site acreage
ii. Local ulility information
-Water service provider
-Natural/LPG gas service provider
-Electrical service provider
-Telecommunications service provider
-Other service providers
b} Eacilify Description
i. Use/Function
i. Sguare footage
iii. Occupancy Type
v. Construction Type

v. DBasis of design
vi. Location of major systems & equipment

¢} _Project History
i. Project requirements
-Owner's Project Requirements (OPR)
-Basis of Design (BCD)
ii. Project undocumented events
iii. Record Brawings & Documents
iv. Final control drawings and schematics
v. Final control sequences
vi. Construction documents - L.ocation or delivery information
-Mechanical & electrical drawings
-Specifications
-Submitfals
-Project change orders and information
d) Current requirements
i.  Building operating schedules
ii. Space femperature, humidity, & pressure, CO2 setpoints
iii. Summer and winter setback schedules
iv. Chilled & hot water temperatures
v. As-built control setpoints and parameters
2. Site contact information
a) Owner information
b) Emergency contacts
¢} Design Team: Architect, Mechanical, Engineer, Electrical Engineer, efc.
d) Prime Centractor contact information
&) Subconfractor information
f) Equipment supplier contact information

3. Basic operation & mainfenance, including general site operafing procedures, basic trouble shooting,

recommended maintenance requirements site events fog
a) Basic operation
i. Written narratives of basic equipment operation
ii. Interfaces, interlocks and interaction with other equipment and systems
iii. Initial maintenance provide by contactor
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b) General site operating procedures
i. Instructions for changes in major system operating schedules .
ii. Instructions for changes in_major system holiday & weekend schedules
¢} Basic troubleshooting
i. Cite any recommended troubleshooting procedures specific to the major systems and equipment
installed in the building.
ii. Manual operation procedures
iiil. Standby/Backup operation procedures
iv. Bypass operafion procedures
V. Major system power fail resets and restarts
vi. Trend log listing
d} Recommended maintenance events log
i. HVAC air filler replacement schedule & log
ii. Building control system sensor calibration schedule & log

e) Operation & Maintenance Manuals - Location or delivery information
4. Major systems i
a} HVAC systems & controls
i. Air conditioning equipment (chillers, cooling towers, pumps, heat exchanges, themmal enerqy
storage tanks, eic)
ii. Heating equipment (boilers, pumps. tanks, heat exchanges, efc.)
iii. Air distribution equipment (fans, terminal units. accessories, etc.)
iv. Ventilation equipment {fans, accessories, and controls)
v. Building automation system {workstation, servers, panels, variable frequency drives, local control
devices, sensors, acluators, thermmostats, efc.)
b) Indoor lighting systems & confrols
i. Lighting control panels
ii. Occupancy sensors
iti. Daylight harvesting systems
c) Renewable enerqy systems
i. Photovoltaic panels & inverters
ii. Wind powered electrical generators & inverters
d} Landscape irrigation systems :
i. Water distribution diagrams
ii. Control system
e) Water reuse systems
i. Reclaimed water system for indoor use
ii. Reclaimed water for irrigation use
5. Sifte equipment inventory and maintenance notes
a) Spare parts inventory
b} Frequently required parts and supplies
¢) Special equipment required to operate or maintain sysiems
d) Special tools required to operate or maintain systems

6. A copy of all special inspection verifications required by the enforcing agency of this code
7. Other rescurces and documentation

Find sarmple forms and templates in Part 2 following the standard.,

A6.1.6.1.4 Enforcement:
At their discretion, the building official confirms demonstrated compliance during Onsife Enforcement by:
a. Receipt of a copy of the Systems Manual, or
b. Receipt of a form signed by the owner or owner representative atlesting that the System's Manual has

been completed.

Find sample forms and lemplates in Part 2 following the standard.
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A6.1.6.2 Documentation and fraining
CALGreen Section: 5.410.2.5 Documentation and training.
Section: 5.410.2.5.2 Systems operations training.

Ab6.1.6.2.1 Infent:

The systems operation fraining verifies that a training program is developed to provide iraining o the appropriate
maintenance staff for each equipment type and/or system and that this training program is documented in the
commissioning repert. The systems operations training program is specified in the project specifications for the major
systems listed. The System Manual, Operation and Maintenance {(O&M) documentation, and record drawings are
prepared and available to the maintenance staff prior to implementation of any training or the development of 2
written training program. The training program is to be administered when the appropriate maintenance staff is made
available to receive training.

A6.1.6.2.2 Existing I aw or Regulation: )
No existing faw or requlation. Review local ordinances for any applicable Systems Operation Training requirement.

A6.1.6.2.3 Compliance Method:

The written training program includes: {(a) learning goals and objectives for each session, {(b) fraining agenda, topics,
and length of instruction for each session, (¢) instructor information and qualifications, {d) location of training sessions
(onsite, off-site. manufacturer's or vendor's facility), (e) attendance forms, (I training materials, and (g) description on
how the training will be archived for future use,

1. Systems/equipment overview
a) Review OPR and BOD related to the major systems and equipment
b) Describe system type and configuration
¢)Explain operation all major systems and equipment and how it interfaces with other systems and
equipment
d) Describe operation of critical devices, conirols and accessories
e) Review location of the major systems and eguipment
f} Describe operation of control system for each system, location of critical control elements, and
procedures to properly operate control system
g) Review recommendations for implementation to reduce energy and water use
2. Review and demonsiration of servicing/preventive maintenance
a)Explain location or delivery contact of the Operation & Maintenance manuals
b) Review of all manufacturer's recommended maintenance activities fo maintain warranty
c¢) Review and demonstrate frequent maintenance activities {air filter replacement, lubrication, fan belt
inspection and/or replacement, condenser water treatment, efc.), and suggested schedule.
d) Review and demonstrate typical servicing procedures and fechnigues (electrical current, pressure, and
flow readings, etc: calibration procedures, point trending. power fail restart procedures, etc.)
e)Locate, observe and identify major equipment, systems, accessories and controls
f) Review emergency shut-offs and procedures
3.  Review of the information in the Systems Manuaf
a} Describe use of System Manual
b} Review elements of System Manual
¢) Explain how to update and add revisions to System Manual

4. Review record drawings on the systems/equipment
a) Explain location or delivery contact of the record drawings
b) Review record drawings, revisions, and changes fo original design drawings.
c} Review equipment schedules and compare with actual installed systems

Find sample forms and templates in Part 2 following the sfandard.

A6.1.6.2.4 Enforcement;
At their discretion, the building official confirms demonstrated compliance during Onsite Enforcement by:

1. Inthe event appropriate maintenance staff is made available to receive training for each equipment type
and/or system installed in the building.

a. Receipt of a copy of the written training program and completed attendance forms, or
b. Receipt of a form signed by the owner or owner representative attesting that the fraining program and
delivery of training has been compieted

2. Inthe event appropriate mainienance staff are unavailable to receive training for each equipment type
and/or system installed in the building.

a. Receipt of a copy of the training program provided to the owner or owner's representative, or
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b. Receipt of a form signed by the owner or owner representative attesting that the written training
program has been provided.

Find sample forms and templates in Part 2 following the standard.
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A6.1.7 Commissioning report
CALGreen Section: 5.410.2.6 Commissioning report.

A6.1.7.1 Intent:
The Commissioning Report documents the commissioning process and test results. The report includes confirmation

from the commissioning agent verifying that commissioned systems meet the conditions of the Owner's Project
Requirements (OPR), Basis of Design {BOD), and Contract Documents,

A6.1.7.2 Existing Law or Reguiation:
No existing law or regulation. Review local ordinances for any applicable Commissioning Report requirement.

A6.1.7.3 Compliance Method:
The Components of the Commissioning Report include the following and are defined as follows:
1. Executive summary of process and resuits of commissioning program — including observations, conclusions
and any outstanding items.
2 History of any system deficiencies and how resolved

a) Include outstanding deficiencies and plans for resolution
b) Include plans for seasonal testing scheduled for a later date

3. System performance test results and evaluations
4, Summary of fraining process completed and scheduled
5 Aftach commissioning process documents

a} Commissioning Plan
b) Owners Project Reguirements {QPR)

c) Basis of Design (BOD)

d) Executed installation checklists

e) Executed Functional Performance Test (FPT) forms

f} Recommendations for end-of-warranty review activities

Find sample forms and templates in Part 2 following the standard.

A6.1.7.4 Enforcement:
At their discretion, the building official confirms demonstrated compliance during Onsite Enforcement by:
a) Receipt of a copy of the Commissioning Report, or
b} Receipt of a form signed by the owner or owner representative attesting that the Cx Report has been

completed.

Find sample forms and templates in Part 2 foilowing the standard.

Notation
Authority: Health and Safety Code Sections 18928, 18930.5, 18234.5, and 18938(b)
Reference: Health and Safely Code, commencing with Section 18901; and Section 38500 et seq.
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A6.1-2011, Part 2
SAMPLE FORMS AND TEMPLATES for COMMISSIONING

Note: Following are examples of templates and/or forms that may be used or adopted for verification of compliance
with commissioning. Code users may provide their own documents as permitted by the enforcing agency. For each

subsection of commissioning, samples are provided; in a few cases with narrative templates, and in most cases with

compliance forms. Simpiified forms or more detailed forms, but not both. may be selected o submit for each project.

CALGreen Compliance Template- CALGreen
Owner’s Project Requirements (OPR) 10-08-10

[The Owner’s Project Requirements (OPR) is a step of commissioning required for
compliance with the 2010 CALGREEN Code, section 5.410.2.1, for newly constructed
buildings greater than 10,000 sq. fi. This template is a guide to collecting the information
recommended for the OPR. The information should be developed by the project team in
collaboration with the Owner.]

Owner and User Requirements

a) [Typically already covered in Project Scope as described in the building
program. Includes primary purpose, program and use of project. May also describe
Juture expansion needs, flexibility, quality of materials, construction and operation
costs.]

Environmental and Sustainability Goals
a} Project shall meet performance requirements required by the owner.

b) Other Owner requirements: [e.g. Owner priorities among CALGREEN Code or other
areas|

Energy Efficiency Goals

a) Project shall comply with Title 24 building energy efficiency standards, or achieve
increased level of efficiency determined by owner,

b) Lighting systems offer cost effective energy savings potential, and lighting fixtures
and/or controls shall be selected to exceed Title 24 minimum efficiency requirements
by level determined by owner.

c) High efficiency HVAC equipment offers cost effective energy savings, and HVAC
equipment shall be selected that exceeds Title 24 minimum efficiency requirements
by level determined by owner.

d) Additional energy efficiency measures that provide cost effective energy savings shall
be included wherever feasible.

e} Other Owner requirements: [e.g. orientation, siting, daylighting, cool roof, natural
ventilation, landscaping]

Indoor Environmental Quality Requirements

a) Indoor lighting requirements: [List any specific non-standard requirements. E.g. pendant-
mounted lighting, illumination requirements, special applications.]
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b)

c)

d)

g)

Occupant lighting control requirements: [List any non-standard requirements. E.g. multi-
mode controls for assembly spaces]

Thermal comfort requirements: [List any non-standard temperature or humidity
requirements]

Ventilation and filtration requirements: [List any non-standard requirements]

Occupancy HVAC control requirements: [List any non-standard requirements. E.g.
integration with existing control systems]

Acoustic environment requirements: [List any non-standard requirements. E.g. local
noise sources requiring mitigation, spaces such as classrooms that require low

“background noise and short reverberation times]

Other Owner requirements: [E.g. natural ventilation, operable windows, daylight, views]

Equipment and Systems Expectations

2)

b)
©)

d)

Special HVAC equipment requirements: /F.g. equipment tvpe, quality, reliability,
efficiency, control system type, preferred manufacturers, maintenance requirements]

Unacceptable HVAC system types or equipment: /List if applicable]

Special lighting equipment requirements: [E.g. list preferred lamp and ballast types that
comply with Owner standards if applicable]

Other system requirements:

Building Occupant and O&M Personnel Expectations
Day-to-day HVAC operation by: foccupants, operating staff]

Periodic HVAC maintenance performed by: [building occupants, operating staff, service
company, Owner staff, other]

Lighting system maintenance will be performed by: /building occupants, operating staff,
service company, Owner staff, other]

‘Training required for building occupants: [e.g. demonstration, instruction documents]

Training required for operating and maintenance staff. [e.g. demonstration, classroom
training, instruction documents]

Other Owner requirements:
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_ . . CALGreen
CALGreen Compliance Form Std. BSC-5.4-5

Owner’s Project Requirements (OPR) 10-08-10

The following form may be required to be printed on the permit set of construction drawings or
submitted separately. Italicized text indicates direct or partial quotes from the CALGreen Code.

CALGreen Commissioning Requirement 5.410.2.1-Owner’s Project Requirements (OPR)

5.410.2.1 Owner’s Project Requirements (OPR). The expectations and requirements of the
building appropriate to its phase shall be documented before the design phase of the project
begins. The OPR includes the checked elements listed below and have been approved by the
Owner or Owner Representative.

OPR Elements Included

1. | Environmental and Sustainability Goals, U

2. | Energy Efficiency Goals. Ol

3. | Indoor Environmental Quality Requirements. L

4. | Project program, including facility functions and hours of LJ
operation, and need for after hours operation.

5. | Equipment and Systems Expectations. L

6. | Building Occupant and O&M Personnel Expectations. L]

Owner / Owner Representative Signature Date
BSC 06/10-Final Express Temnms 19 Oct. 3, 2011
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: - CALGreen
CALGreen Compliance Form e 51

Owner’s Project Requirements (OPR) 7-15-11

INCORPORATE THIS FORM IN THE PLANS

Project Address:

Permit Number:

ITEM PAGE NUMBER IN OPR
OPR ITEMS DOCUMENT

Gen building information (size, stories, construction type, occupancy type
and number)

—

2 Intended uses and schedules

3 Future expandability and flexibility of spaces

4 Quality and/or durability of materials and desired building lifespan

5 Budget or operation constraints

. |.LENVIRONMENTAL AND SUSTAINABILITY GOALS

6 Level of compiiance wit_h the California Green Building Standards Code:
Mandatory, Tier 1, or Tier 2

7 Specific environmental or sustainability goals (e.g. water efficiency, water

reuse, CO, monitoring, xeriscaping, etc.)

8 Overall efficiency of building: meet California Energy Code or exceed by (%)

Lighting system efficiency: meet California Energy Code or exceed by (%)

10 HVAC equipment efficiency and characteristics

Other measures affecting energy efficiency desired by owner (e.g. Building
orientation, shading, daylighting, natural ventilation, renewable power, etc.)

Lighting

13 Temperafure and Humidity

14 Acoustics

15 Air quality, ventilation, and filtration

16 Desired adjustability of system controls

17 Accommodations for after-hours use

18 Other owner requirements {e.g. natural ventilation, daylight, views, etc.)
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Level of quality, reliability, equipment type, flexibility, maintenance, and

19 complexity desired

20 Specific efficiency targets, desired technologies, or preferred manufacturers
for building systems, acoustics and vibration

21 Degree of system integration, automation, and functionality for controls (i.e.

load shedding, demand response, energy management)

SUILDING OCCUPANT AND O&M PERSONNEL EXPECTATIONS -

22 | Description of how the building will be operated and by whom

Level of training and orientation required to understand, operate and use the
23 building systems for building operation and maintenance staff, as well as
occupants

24 Bundtng operation and maintenance staff Iocatlon and capab:llties

1 _OMMISSIONiNG AGENT lNFORMATiON

25 Name of Commissioning Agency:

26 Address of Agency:

27 Contact person{s} Name(s}):

Owner/Owner Representative Acknowledgement

Owner’s Project Requirements (OPR). The expectations and requirements of the building appropriate {o ifs phase
shall be doecumented before the design phase of the project begins. The OPR includes the elements listed above

and have been approved by the Owner or Owner Representative.

Name: (1 Owner [1 Owner Representative

Company Name (if applicable}:

Signature: Date:
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i - CALGreen
CALGreen Compliance Template e e

Basis of Design (BOD) 10-08-10

[Documentation of the Basis of Design (BOD) is a step required for compliance with 2010
CALGREEN Code, section 5.410.2.1, for newly constructed buildings greater than 10,000 sq. fi.
This template is a guide for use by the design team.]

1. HVAC System
1.1.  Narrative Description of System
A. [System type(s), location, control type, efficiency features, outdoor air ventilation
strategy, indoor air quality features, noise reduction features, environmental benefits,
other special features]
B. [Describe how system meets any special requirements listed in the Owner’s Project
Requirements document.]
1.2.  Reasons for System Selection
A. [Reasons that the selected system is a better choice than alternatives. E.g. comfort
performance, efficiency, reliability, flexibility, simplicity, cost, owner preferences, site
constraints, climate, availability of maintenance, acoustics}
1.3. Load Calculations

A. Load calculation method/software:
B. Summer outdoor design conditions: __ °F drybulb, _ °F wetbulb
C. Wimnter outdoor design conditions: __ °F drybulb
D. Indoor design conditions: _ °F, %RH cooling; _ °F heating
E. Internal heat gain assumptions:
Space Lighting | Plug Occupant | Infiltration | Other:
Load Loa Load Load
d

F. Calculated cooling loads and system size:

System/ Calculated Selected Reasons for difference
Air Handler Peak System between calculated load
ID Cooling Cooling and selected system

Load Capacity capacity

G. Other load calculation assumptions:
1.4.  Sequence of Operations :
A. [Operating schedules, setpoints, etc. May refer to plans and/or specifications if sequence
of operations is included there.]
2. Indoor Lighting System
2.1.  Narrative Description of System
Fixture type(s)
Lamp and ballast type
Control type
[Describe how system meets any special requirements listed in the Owner’s Project
Requirements document.]
2.2. Reasons for System Selection
A. [Reasons that the selected lighting system is a better choice than alternatives. E.g. visual
comiort performance, efficiency, reliability, flexibility, simplicity, cost, owner
preferences, color rendering, integration with daylighting, ease of maintenance, etc.]

oOwp
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2.3.  Lighting Design Criteria

Space Space Type NMumination Source of Target Other Lighting
D Design (e.g. IES Design
Target Standard, Owner Criteria: [e.g.
(footcandl Requirement) CRI, CCT]
es)

2.4. Lighting Power Design Targets

Space Type Title 24 Lighting | Lighting Power
Power Allowance Design Target
(watts/ft%) (watts/ft%)

3. Water Heating System
3.1. Narrative Description of System
A. [System type(s), location, control type, efficiency features, environmental benefits, other
special features]
B. [Describe how system meets any special requirements hsted in the Owner’s Project
Requirements document. ]
3.2. Reasons for System Selection
A. [Reasons that the selected water heating system is a better choice than alternatives, E.g.
performance, efficiency, reliability, simplicity, space constraints, cost, owner preferences,
ease of maintenance, utility company incentives, ete.]
3.3. Water Heating Load Calculations
A. [Describe sizing calculation method, assumptions, and results]
4. Renewable Energy Systems
4.1.  Narrative Description of System
A. [System type(s), location, inverter type, control type, performance, efficiency, energy
savings, payback period]
B. [Describe how system meets any special requirements listed in the Owner’s Project
Requirements document. ]
4.2,  Reasons for System Selection
A. [Reasons that the selected renewable energy systems are a better choice than alternatives.
E.g. performance, efficiency, reliability, flexibility, simplicity, expandability, cost,
payback period, utility company incentives, owner preference, space constraints, cost,
owner preferences, ease of maintenance, etc. ]
4.3. Renewable Energy System Generation Calculations
A. [Describe sizing calculation method, assumptions, and results]
5. Landscape Irrigation Systems
5.1.  Narrative Description of System
A. [System type(s), location, control type, performance, efficiency, water savings]
B. [Describe how system meets any special requirements listed in the Owner’s Project
Requirements document. ]
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5.2,  Reasons for System Selection
A. [Reasons that the selected landscape irrigation systems are a better choice than
alternatives. E.g. performance, efficiency, reliability, flexibility, simplicity,
expandability, cost, payback period, utility company incentives, owner preference, cost,
owner preferences, ease of maintenance, etc.]
5.3. Landscape Irrigation System Calculations
A. [Describe sizing calculation method, assumptions, and results]
6. Water Reuse Systems
6.1.  Narrative Description of System
A. [System type(s), location, space requirements, equipment requirements, control type,
performance, efficiency, potable water savings, payback period]
B. [Describe how system meets any special requirements listed in the Owner’s Project
Requirements document. |
6.2.  Reasons for System Selection
A. [Reasons that the selected water reuse systems are a better choice than alternatives. E.g,
performance, efficiency, reliability, flexibility, simplicity, expandability, cost, payback
period, utility company incentives, owner preference, space constraints, cost, owner
preferences, ease of maintenance, etc. ]
6.3.  Water Reuse System Calculations
[Describe sizing calculation method, assumptions, and results]
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CALGreen Compliance Form-
Basis of Design (BOD)

CALGreen
Std. BSC-5.4-6.1
7-15-11

Project Address:

INCORPORATE THIS FORM IN THE PLANS

Permit Number:

ITEM #

BOD ITEMS

PAGE NUMBER IN

HVAC SYSTEMS AND CONTROLS .-

BOD DOCUMENT

Narrative description of system (i.e. system type(s) Iocahon control type
efficiency feafures, outdoor air ventilation strategy, indoor air quality
features, noise reduction features, environmental benefits, other features)

Description of how the system meets requirements in CPR

Reasons for system selection, as opposed to alternatives (e.g. comfort
performance, efficiency, reliability, cost, acoustics, etc.)

Load calculations (i.e. method/software, summer outdoor conditions, winter
outdoor conditions, indoor design conditions, assumptions, other)

Sequence of Operations (i.e. operatmg schedulas setpomts other)

INDOCR LIGHTING SYSTEM - e

Narrative Description of system (eg flxture type(s) Iamp & ba[last type
control type, efc.)

Description of how the system meets requirements in OPR

Reasons for system selection, as opposed to alternatives (e.g. visual
comfort performance, efficiency, reliability, flexibility, simplicity, cost, etc.)

Lighting Design Criteria (i.e. space ID, space type, illumination design target,
source of target, other)

Lighting Power Design Target {i.e. space type, Title 24-Energy Code lighting
power allowance, lighting power demgn target other)

WATER HEATING SYSTEM BRI Nt

Narrative description of system (le system type Iocatlon control type,
efficiency features, environmental benefits, other)

Description of how the system meets requirements in OPR

Reasons for system selection, as opposed 1o alternatives (e.g. performance,
efficiency, reliability, simplicity, cost, ease of maintenance, other)

14

Water heating load calculations: sizing calculation method, assumptions,
and results

RENEWABLE ENERGY SYSTEMS (IF ANY)

156

Narrative description of system (i.e. system type(s), location, inverter .type,
control type, performance, efficiency, energy savings, payback period, other)

16

Description of how the system meets requirements listed in OPR

17

Reascns for system selection, as opposed to alternatives {e.g. performance,
efficiency, refiability, flexibility, simplicity, expandability, cost, payback
period, eic.)

18

Renewable energy system generation calculations: sizing calculation
method, assumptions, and resulis

LANDSCAPE IRRIGATION SYSTEMS

19

Narrative description of system (i.e. system fype(s), location, control type,
performance, efficiency, water savings, other)

20

Description of how the system meets requirements in OPR

21

Reasons for system selection, as opposed to alternatives (e.q. performance,
efficiency, reliability, flexibility, cost, utility company incentives, etc.)

22

Landscape irrigation system calculations: sizing calculation method,
assumptions, and resuits

WATER REUSE SYSTEM (IE ANY)

23

Narrative description of system {(i.e. system type(s). location, space
requirements, equipment requirements, control iype, performance,
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efficiency, potable water savings, payback petriod, other)

24 Description of how the system meets reguirernents in OPR

25

Reasons for system selection, as opposed to alternatives (e.g. performance,
efficiency, reliability, flexibility, simplicity, cost, payback period, etc.)

26

Water reuse system calculations: sizing calculation method, assumptions,
and resuits

Architect/Engineer/Designer Acknowledgement

| hereby acknowledge the Basis of Design {BOD) document has been completed and meets the Owner’s Project

Requirements {OPR)

. Name

License:.-;:'._ :
Number

i Slﬁl“Elture

1 pate

Architect of Record

- - Mechanical :

a _'DeSig_r_a'er .
Electrical Designer .

Plumbing Designer

. Landscape
- Architect

Renewable Energy
System Designer

s _9t__her (specify):

Commissioning Agent Acknowledgment

| have reviewed the Basis of Design (BOD) and verified that it meets the Owner’s Project Requirements (OPR):

Name:

Company Name (if applicable):

Agent’s Signature:

Date:
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. - CALGreen
CALGreen Compliance Form- Std. BSC-5.4-7

Commissioning Measures in the Construction Documents 10-08-10

The following form may be required to be printed on the permit set of construction drawings or
‘submitted separately. Italicized text indicates direct or partial quotes from the CALGreen Code.

CALGreen Commissioning Requirement 5.410.2-Commissioning Measures in the Construction
Documents

3.410.2. Commissioning measures shall be shown in the construction documents. The
commissioning measures shown in the construction documents include the checked elements
listed below and have been approved by the Owner, Owner Representative or Designer of
record.

Commissioning Measure Elements Included
Measures shown in the specifications and cross referenced
List of commissioned equipment and systems

Cx roles and responsibilities of all parties

Meeting requirements

Commisstoning schedule management procedures
Procedures for addressing outstanding issues or non-
compliance

7. | Requirements for execution and documentation of
installation and equipment start up

A Rl Pl bead il b

8. | Specific testing requirements for each system typel

.| Submittal review and approval requirements

10. | Contents and approval process of the commissioning plan
11. | Cx documentation and reporting requirements

12. | Facility staff training requirements and verification
procedures

13. | O&M manual review and approval procedures

14. | Systems manual development and approval procedures
15. | Definitions

000 OO0oO000 O OooO00O0dd

"These are not the detailed step-by-step test procedures, but are lists of features, elements, modes
and conditions of tests for specific equipment.

Owner / Owner Representative Date
or Designer of Record Signature
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. CALGreen
CAL(?rgen. Comphanc? Form- . Std. BSC.5.4.7.1
Commissioning Measures in the Construction Documents 7-15-11

Project Address:

Permit Number:

INCORPORATE THIS FORM IN THE PLANS

ITE;ﬁ Commissioning Measures ltems
1 Measures shown in the specifications and cross referenced

2 List of commissioned equipment and systems

3 Cx roles and responsibilities of all parties

4 Meeting requirements

5 Commissioning schedule management procedures

6 Procedures for addressing outstanding issues or non-compliance

7 Requirements for execution and documentation of installation and
equipment start up

8 Specific testing requirements for each system type
Submittal review and approval requirements

10 Contents and approval process of the commissioning plan

11 Cx documentation and reporting reguirements

12 Facility staff training requirements and verification procedures

13 0 & M manual review and approval procedures

14 Systems manual development and approval procedures

15 Definitions

| have reviewed the construction documents listed above and verified their compliance with the
owner’s project requirements, basis of design, and commissioning plan.

Name:

Commissioning Agent Acknowiedgment

Company Name (if applicable):

Agent’s signature: Date:
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: CALGreen
CALGreen Compliance Form- Sid BRC 54.8

Commissioning Plan 10-08-10

The following form may be required to be printed on the permit set of construction drawings or
submitted separately. Halicized text indicates direct or partial quotes from the CALGreen Code.

CALGreen Commissioning Requirement 5.41(.2.3-Commissioning Plan

5.410.2.3 Prior to permit issuance a commissioning plan shall be completed to document how
the project will be commissioned and shall be started during the design phase of the building
project. The commissioning plan includes the checked elements listed below and has been
approved by the Owner or Owner Representative.

Commissioning Plan Elements Included
General project information

Commissioning goals

An explanation of original design intent

Equipment and systems to be commissioned and tested,
including extent of tests

Functions to be tested and conditions of tests'
Measurable performance criteria

Cx team information

Cx activities, schedules and responsibilities

bl bl Il e

LN
Ooo 0O OoOOo

"These are not the detailed step-by-step test procedures, but are lists of features, elements, modes
and conditions of tests for specific equipment.

Owner / Owner Representative Signature Date
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: CALGreen
CALGreen Compliance Form Sid. BEC.54.8.1

Commissioning Plan 10-08-10

INCORPORATE THIS FORM IN THE PLANS
Project Address:

Permit Number:

PAGE NUMBER IN

ITEM # COMMISSIONING PLAN ITEMS* COMMISSIONING
PLAN DOCUMENT

GENERAL PROJECT INFORMATION -

—

Project name, owner, location

Building type, building area

Overall project commissioning schedule

Lo [+ R ]

Contact information for individual/company providing commissioning
services

COMMISSIONING GOALS

Meet California Green Burldlng Standards Code requnrements for
commissioning

6 Meeting OPR and BOD requirements

Carrying out requirements for commissioning activities as specified in
plans and specifications

| SYSTEMS TO BE COMM?SS!ONED

Explanation of the original design intent (refer to OPR and BOD
documents)

Equipment and systemns to be tested*, functions to be tested, conditions
9 under which the test shall be performed, and measurable criteria for
acceptable performance

COMMISIONING TEAM INFORMATION. ©

List of all team members and contact information (i.e. owner, owner's
representative, architect, engineers, designated commissioning
representative, and (if available): general contractor, sub-contractors, and
construction manager)

10

COMMISSIONING PROCESS ACTIVIT!ES SCHEDULES, AND
RESPONSIBILITIES = = =

Prescribed commissioning process steps and activities to be

1 accomplished by the Cx team throughout the design to occupancy

Roles and responsibilities for each member of the Cx team for each

12 phase of the work

Required Cx deliverables, reports, forms, and verifications expected at

13 each stage of the commissioning effort

Confirmation process for the O&M manual, systems manual and the

14 facility operator and maintenance staff training

* The following systems shall be tested: HVAC & controls, indoor lighting system & controls, water
heating system, renewable energy systems, landscape irrigation systems and water reuse systems
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Owner/Owner Representative Acknowledgment

The commissioning plan includes the items listed above and have been approved by the Owner or Owner
Representative:

Name: 1 Owner [1 Owner Representative

Company Name (if applicable):

Signature: Date:
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CALGreen Compliance Form-

Functional Performance Testing

CALGreen
Std. BSC-5.4-9
10-08-10

Italicized text indicates direct or partial quotes from the CALGreen Code.

CALGreen Commissioning Requirement 5.410.2.4-Functional Performance Testing

5.410.2.4 Functional performance tests shall demonstrate the correct installation and operation
of each component, system, and system-to-system interface in accordance with the approved
plans and specifications. Functional performance testing reports shall contain information
addressing each of the building components tested, the testing methods utilized, and include any
readings and adjustments made. Test forms have been developed for each piece of commissioned
equipment and system and include the checked elements listed below. These tests have been
executed with deficiencies corrected.

Functional Test Elements

Included

Date and parties participating

O B

Signature block attesting test is complete and accurate

Prerequisites

Precautions

Instrumentation required

Sl Rl F ol had I fon

Reference to the source of what is being conﬁnned
(sequences, packaged features, efc.)

Detailed step-by-step test instructions

Acceptance criteria

LSS

Results

Confirmation of returning to normal

| ot
— D

Deficiency list

ogoOooonD OoO0O0o

Cx Coordinator Signature Date
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. | CATLGreen
CALGreen Compliance Form- Sid. BSC-5.4.9.1

Functional Performance Testing 7-15-11

THIS FORM IS TO COMPLETED FOR THE TIME OF INSPECTION

Project Address:

Permit Number:

List the functional test reports below for ali systems to be tested (see Form 5.4-8.1, item #9)

PAGEITAB # IN
REPORT # SYSTEM/EQUIPMENT TEST REPORT COMMISSIONING

(e.g. FPT-003) (See minimum report requiremenis on page 2 of this form) REPORT

Commissioning Agent Acknowledgment

I have reviewed the test reports listed above and verified that they are complete; these tests have been
executed with deficiencies corrected.
Name:

Company Name (if applicable):

Agent’s signature: Date:
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Minimum Requirements for Test Report

Date and Party — Identification of the date of the test and the party conducting the test.
Signature Block — Signature of the designated commissioning lead and the equipment
installing contractor attesting that the recorded test results are accurate.

Prerequisites — any conditions or related equipment checkout or testing that needs to be
completed before conducting this test. '

Precautions — Identification of the risks involved to the test team members and the
equipment and how to mitigate them.

Instrumentation — Listing of the instrumentation and tools necessary to complete the test.
Reference —~ In each procedure item, identify the source for what is being confirmed (e.g.
sequence of operation ID, operating feature, specification requirement, etc.)

Test instructions — Step-by-step instructions of how to complete the test, including
functions to test and the conditions under which the tests should be performed.
Acceptance Criteria — Measurable pass/fail criteria for each step of the test, as applicable.
Results — Expected system response and space to document the actual response, readings,
results, and adjustments.

10. Return to Normal — Instructions that all systems and equipment are to be returned to their
as-found state at the conclusion of the tests.

11. Deficiencies — A list of deficiencies and how they were mitigated.
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CALGreen Compliance Form-
Systems Manual

CALGreen
Std. BSC-5.4-10
10-908-10

Italicized text indicates direct or partial quotes from the CALGreen Code.

CALGreen Commissioning Requirement 5.410.2.5.1-Documentation and Training-Systems

Mannal

5.410.2.5.1 Systems Manual. Documentation of the operational aspects of the building shall be
completed within the Systems Manual and delivered to the building owner or representative and
Jacilities operator. The Systems Manual includes the checked elements listed below.

System Manual Elements Included
1. Site information including facility description, history and L]
current requirements
2. Site contact information L
3. Basic operations and maintenance and froubleshooting L]
4. Systems covered include major systems listed under the Ll
BOD.
5. Site equipment inventory and maintenance notes N
6. Special inspection verifications L
7. Other resources and documentation Ll
Owner or Owner Representative Signature Date
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- CALGreen
CA.L.Green Compliance Form Std. BSC-5.4-11
Training 10-08-10

Italicized text indicates direct or partial quotes from the CALGreen Code.
CALGreen Commissioning Requirement 5.410.2.5.2-Documentation and Training-Training
5.410.2.5.2 Systems Operations Training. The training of the appropriate maintenance staff for

each equipment type and/or system shall be documented in the commissioning report. The
written training program includes the checked elements listed below.

Training Program Elements Included

1. | System/equipment overview (what it is, what it does and L]
with what other systems and/or equipment it interfaces)

2. | Review and demonstration of servicing & preventive L
maintenance

3. | Review of the information in the Systems Manual L]

4. Review of the record drawings on the system/equipment L]

The Owner or Owner Representative attest that when the appropriate maintenance staff are made
available prior to certificate of occupancy that the written training program was executed with
these staff. Or, that if appropriate maintenance staff are not available, that the written training
program was submitted and approved by the Owner or Owner Representative.

Owner or Owner Representative Signature Date
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CALGreen Compliance Form-
System Manual/Training

CALGreen
Std. BSC-5.4-11.1
7-15-11

Project Address:

THIS FORM IS TO COMPLETED FOR THE TIME OF INSPECTION

Permit Number:

Part One: System Manual

PAGE NUMBER IN
ITEM # SYSTEM MANUAL ELEMENTS MANUAL
- SITE INFORMATION B

1 General (i.e. address, acreage; local ufility information, other)

2 Facility description (i.e. useffunction, square footage, occupancy type,
construction type, basis of design, location of major systems & equipment)
Project history (i.e. project requirements (BOD/OPR), project undocumented

3 events, record drawings & documents, final control drawings & schematics,
final control sequences, construction documents)
Current requirements (i.e. building operating schedules, space temperature,

4 humidity, pressure, CO, setpoints, summer and winter setback schedules,
chilled and hot water temperatures, As-built control setpomts & parameters)

.~ 1 SITE CONTACT iINFORMATION - : .

5 Owner Information

6 Emergency contacts

7 Design Team (i.e. architect, mechanical engineer, electrical engineer, other)

8 Prime Confractor contact information

9 Subcontractor information

10 Equipment supplier contact information

=47 BASIC OPERATIONS & MAINTENANCE : : : :
Basic operation {i.e. narratives of basic equipment operation, mterfaces

i interlocks & interaction with other equipment & systemns, initial maintenance
provided by the coniractor)
General site operating schedules {i.e. instructions for changes in major

12 system operating schedules, instructions for changes in major system
holiday & weekend schedules)
Basic froubleshooting (i.e. cite recommended froubleshooting procedures

13 specific to major systems & eguipment, manual operation procedures,
standby/backup/bypass operation procedures, major system power fail
resets and restarts, trend log listing)

14 Recommended maintenance events log (i.e. HVAC air filler replacement
schedule & log, building control system sensor calibration schedule & log)

15 Operation & maintenance manuals (location or dehvery mformatlon)
MAJOR SYSTEMS

16 HVAC systems & controls (i.e. AC eqmpment heatmg equment air
distribution equipment, ventilation equipment, building automation system)

17 Indoor lighting systems & controls {i.e. lighting control panels, occupancy
sensors, daylight harvesting systems)

18 Renewable energy systems {i.e. photovoltaic panels & inverters, wind
powered electrical generators & inverters)

19 Landscape irrigation systems (i.e. water dlstnbutlon diagrams, and control
system)

20 Water reuse systems {i.e. reclaimed water system for indoor use, reclaimed
water for irrigation use)
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SITE EQUIPMENT INVENTORY & MAINTENANCE NOTES

21 Spare parts inventory

22 Frequently required parts and supplies

23 Special equipment required to operate or maintain systems

24 Special tools required o operate or mamtaln systems

' SPECIAL INSPECTIONS -

o5 Copies of all special inspection verlﬁcations requared by the enforcing
agency of thts code

26 Other resources and documentatlon

Part Two: Training

ITEM # TRAINING PROGRAM ELEMENTS TRAINING

PAGE NUMBER IN

DOCUMENT

System/equipment overview {L.e. what it is, what it does, and with what other
systems and/or equipment it interfaces)

—

Review and demonstration of servicing & preventative maintenance

Review of the information in the Systems Manual

ECNI ]S

Review of the record drawings on the system/equipment

Owner/Owner Representative Acknowledgment

[0 Documentation of the operation aspects of the building shall be completed within the systems manual and
delivered to the building owner or representative and facilities operator. The Systems Manual includes the
elements listed in part one of this form; or

[0 When the appropriate maintenance staff is made available prior to the certificate of occupancy, the written
training program will be executed to these staff. The written training program includes the elements listed in
part two of this form.

Name: 1 Owner (] Owner Representative
Company Name (if applicable):
Signature: Date:
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CALGreen Compliance Form-
Commissioning Report

CALGreen
Std. BSC-5.4-12
10-08-10

Italicized text indicates direct or partial quotes from the CALGreen Code.

CALGreen Commissioning Requirement 5.410.2.6-Commissioning Report

5.410.2.6 Commissioning Report. A complete report of commissioning process activities
undertaken through the design, construction and reporting recommendations for post-
construction phases of the building project shall be completed and provided to the owner or
representative. The commissioning report includes the checked elements listed below and has
been approved by the Owner or Owner Representative.

Commissioning Report Elements

Inchuded

Executive summary with conclusions and outstanding issues

History of system deficiencies and resolution

Summary of system functional test results

Summary of training completion

Al Bl Bead Ead e

Attachments of Commissioning plan, OPR, BOD, executed
(filled in) installation checklists, executed functional tests,
recommendations for end-of-warranty review

O0o0Oo

Owner / Owner Representative Signature
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* ) CALGreen
CAL(?;reen. Compliance Form- Sid. BSC 84121
Commissioning Report 7-15-11

Project Address:

THIS FORM IS TO COMPLETED FOR THE TIME OF INSPECTION

Permit Number:

PAGE NUMBER IN
COMMISSIONING

ITEM # COMMISSIONING REPORT ELEMENTS REPORT
DOCUMENT
| EXECUTIVE SUMMARY SREE RN TS SRR
1 Executive summary of process and results of commissioning program
(include observations, conclu_sions, and any outstanding items)
HISTORY OF ANY SYSTEM DEFICIENCIES AND HOW RESOLVED
6 Outstanding deficiencies and plans for resolution
7 Plans for seasonal testlng scheduled for a later date
S0 RESULTS S S
8 Systemn performance test results and evaluatlons
5 SUMMARY OF TRAINING R T
9 Summary of training process completed and scheduled
ATTACH COMMISSIONING PROCESS DOCUMENTS -
10 Commissioning Plan
1 Owner’s Project Requirements {OPR)
12 Basis of Design (BOD)
13 Executed installation checklists
14 Executed Functional Performance Test (FPT) forms
15 Recommendations for end-of-warranty review activities

Owner & Commissioning Agent Acknowledgment
The commissioning report includes the items listed above and is approved by the owner/owner
representative and commissioning agent below.

1. Owner/Owner Representative
The commissioning report includes the items listed above and have been approved by the Owner or

Owner Representative.
Name: [ Cwner 1 Owner Representative

Company Name (if applicable):
Signature: Date:

2. Commissioning Agent
Name:

Company Name (if applicable:
Signature: Date:

Notation
Authority: Health and Safety Code Sections 18828, 18930.5, 18934.5, and 18238(b)
Reference: Health and Safety Code, commencing with Section 18901; and Section 38500 et seq.
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