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BUILDING COMMISSIONING
CA/Green

——  and the
California Energy Code

Commissioning is the right thing to do, it
establishes a best practice to achieve building
performance, healthy environment, and predicted
energy use and efficiency.

Orry Nottingham, P. E., CAP, Inc.
Certified Commissioning Professional (CCP)
Energy Measurement and Verification




BUILDING COMMISSIONING

(ALGreen.

and the
California Energy Code

Commissioning is a philosophy, it should be
done because it is a good thing to do, not just because
it is in the California codes, and no matter, Cx will
contribute to life cycle of the building in terms of on-going
Operations and Maintenance costs, reliability, failure
rates, and quality of life.
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Enrique M. Rodriguez
Associate Construction Analyst

California Building Standards Commission
A COMMISSION WITHINDGS




(A/Green.

Session Goals

« CALGreen Nonresidential
Commissioning

« 2015 Triennial Code Adoption Cycle




(A/Green.

Chapter 5- Division 5.4
Building Maintenance and Operation

CALGreen Commissioning for new buildings
10,000 square feet and over, for all non-

energy related systems (not required for Tenant

Improvements, unconditioned warehouses or parking
garages):

— Renewable Energy Systems,
— Landscape Irrigation Systems,
— Water Reuse Systems.




(#/Green.

‘ Comply with the California Energy Code

Part 6, Title 24 Section 120.8 for energy related
systems:

« HVAC
* Indoor Lighting Systems and Controls
« Water Heating Systems




(A/Green.

Chapter 5- Division 5.4
Building Maintenance and Operation

CALGreen Nonresidential Commissioning
requirements include:

« Owner or Owners Representative Project
Requirements (OPR)

« Basis of Design (BOD)
« Commissioning plan
* Functional performance testing
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(A/Green.

Chapter 5- Division 5.4
Building Maintenance and Operation

CALGreen Nonresidential Commissioning
requirements include:

« Documentation and training

e Systems manual

« Systems operations training
« Commissioning report

11



(A/Green.

Chapter 5- Division 5.4
Building Maintenance and Operation

 Verification of compliance for Commissioning

« Commissioning plan, including
gualifications of commissioning team

» Results of performance tests
« Commissioning report

12



(A/Green.

Chapter 5- Division 5.4
Building Maintenance and Operation

Testing and adjusting

* Applies to all new buildings under 10,000 square
feet including energy related systems. Also
required for new systems designed to serve an
addition or an alteration.

— Procedures
 HVAC Balancing
— Reporting:

« Operation & Maintenance (O&M) manual
reports

* Inspections and reports (verifications)

13



(ALGreen. What’s Next?

[ January 1, 2017 Effective Date |

2015 Triennial Code Adoption Cycle

[ For the 2016 California Building Standards Code ]

915/15
Ci t of Californi
9/1/14 -8/15/15 o Regulatory Notica 12/15/2015
P | -day Publi (TENTATIVE)
re-cycle oy e e 11/30/15 CBSC Action
- AN | (TENTATIVE)  Meeting; Adoption
[ CBSC Meating  And Approval of 1n7
| Maotice Proposed Code
TM5/15 - 8/15/15 [ Changes Title 24 - Statewide Effective
7/15/15 CAC Meetifgs III 1115 7116 Date of the 2016
Commencement of  (SD/LF, PEMH, HF, | Agencies Return Title 24 Publication Date California Building
CAC Motices GREEN. BHO. { Final Docs - All Parts Standards Code

[ ' L
O ) &) oieOmigdx )i ) ) ) ) )@ ) ) ) ) )X

] u 8115 | 915 10115 11/15) 12115 11’(6 216 316 4116 516 /ti 816 916 10M16 11/16 1216 1}1
4/1/2015 112017
6/1/15 - 6/30/15 8/15-11/15 11116 - 7/1/16 '
Slﬂl? ::QTMY ;UBLE‘O?E:EIW Publication Period TMM6 - 1117
5/1/15 - 5/29/15 nilial egulatory Notice Statuterily Required 180 Day Period
S ittal of d 45-Day Publi "
oy Sl e0m e 16115 115116 Eovso o s
Initial Code Changes CBSC Final ctive Date
Submittalof  and CBSC Codification and 1. Educatian and Training
Proposed Review Filing Codes 2 Local Amgndmsnt Adoption
Code Changes |APMO Codes With the Secretary And Filing Process.
and CBSC g GREEN Cade of State
Review
ICC Codes

CAC Committees:
SDLF — Structural Design/ Lateral Forces
PEME - Plumbing, Electrical, Mechanical & Energy

HF - Health Facilities * All dates are subject to

GREEN — Green Building change

BFO — Building, Fire & Other

ACCESS - Accessibility 122014
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(A/Green.

California Building Standards Commission

Use the web! www.bsc.ca.gov

» Reformatted CBSC website for easier access to
code information
— Rulemaking Processes
— Code Cycles
— Current Codes
— Guidebooks and other resources
— Information Bulletins
— Meeting Notices

15
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Jim McGowan
NOW UNDER WAY...

Current Code

CBSC is authorized by California Building Standards Law to administer the many processes related to the

development, adoption, approval, publication, and implementation of California's building codes. © Click here to access all parts of the 2013

2 - e ! y Y : current code
The California Building Standards Code, Title 24 serves as the basis for the design and construction of

buildings in California. Improved safety, sustainability, maintaining consistency, new technology and construction .
methods, and reliability are paramount to the development of building codes during each Triennial and Education & Outreach

Intervening Code Adoption Cycle

© Click for Local Amendments Webinar

California’s building codes are published in their entirety every three years. Intervening Code Adoption Cycles : : :
: 5 © Click for 2013 CALGreen Nonresidential

produce Supplement pages half-way (18 months) into each triennial period. Amendments to California’s building

standards are subject to a lengthy and transparent public participation process throughout each code adoption W_eb"‘a’ -
cvele. © Click for 2013 CALGreen Commissioning
? Webinar
2015 Triennial Code Adoption Cycle Featured Links
The 2015 Triennial Code Adoption Cycle will culminate with the publication of the 2016 California Building l@” Current Code

Standards Code_Title 24. California Code of Regulations. The 2016 Code will be published on or before July 1. © 2013 Intervening Cycle



BUILDING COMMISSIONING
(CA/Green.

and the

California Energy Code

Courtney Ward, CEM, LEED AP, CMVP
Efficiency Division
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2013 Title 24 Part 6 Cx Triggers

All newly constructed nonresidential buildings
>10,000 ft# trigger all Cx requirements

— This does not include additions and
alterations

— Mixed occupancy portions of high-
rise residential or hotel/motel

buildings

18



2013 Title 24 Part 6 Cx Triggers

— Includes all mandatory, prescriptive and
performance features covered under Part 6 for
conditioned spaces

« EXCEPT covered process (§120.6 and
§140.9)

— For buildings < 10,000 ft? :
—Design Review

—Commissioning measures shown in the
construction documents.
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+ Title 24 Part 11

<>

¢
¢
¢

Renewable Energy Systems
Landscape Irrigation Systems
Water Reuse Systems

Covered Process

What's The Difference?

Title 24 Part 6 (all building systems and
components covered by Sections 110.0,
120.0, 130.0 and 140.0 excluding covered
process)

Ventilation

Space-Conditioning Systems and
Controls

Water Heating Systems and
Controls

Lighting Systems and Controls
Electrical Power Distribution

Envelope (insulation, fenestration,
cool roof, etc.)

Acceptance Testing

20



Title 24 Port 6

B inf

fographics

Nonresidential
Commissioning

Resources:
Energy Code Ace: CX Factsheet www.energycodeace.com

CA Commissioning Collaborative: www.cacx.org

Title 24 Part 6 2013 Nonresidential Manual: www.energy.ca.gov

O Commissioning/ CxA: Commissioning Authority/ CFA: Conditioned Floor Area
ATT: Acceptance Test Technician/ NRCA/NRCC: Compliance forms

N

S:¥ A skilled technician and/or
responsible party:

Q Completes, reviews and

signs applicable NRCA

waLnegy
nfode Ace"

NELPING YOI PLAY YOUR CARDS RGHT

New Nonresidential Buildings CFA <10,000 ft; Cx Specifications, NRCC-CXR and NRCA (ATT) requirements only
New Nonresidential Buildings CFA 10,000 ft% Every aspects of Cx required
Multi-family/Hotel & Motel/Covered Process: N/A

.9))The building inspector:

Q Rewviews NRCA forms
and determines building
complies with applicable
codes & standards before
final permit is issued

@

[

forms in preparation for
building inspector

2
L) The CxA:

Q Manages an "issues log”

to track resolution of
issues found during
functional tests

S

e
[
Comaay
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o (6 sermpra Fnorg

The project engineer, CxA,

owner & project team:

Q Draft OPR & BOD
documents

O Hold Cx kickoff meebng

Q Complete preliminary
design review

Q Include Cx requirements
in plans/ specs

\Y
\5) A skilled technician:
Q Performs the functional

fest

The CxA or other
responsible party:

Q Observes the test N

3)

V]
n

10))
The CxA:

Q Conducts Operations and
Maintenance training

Q Finalizes Cx Report and
gives fo owner

\5«) The contractor,

subcontractors, CxA and

The plan reviewer:

Q Confirms acceptance
tests are idenlified in the
construction documents &
assigned fo Responsible
Parties

0 Reviews NRCC-CXR
forms that d ocument the
design kickoff meefing &
Cx design review

ATT:
Q Prepare for

reviewing fest objectives
& procedures; gathering
the correct forms &

equipment

tests by

SN SR

H)lso'ﬂi'

Paciflic Gas and
D/ Electric Company

This program is funded by CaMomna utility customers under the auspices of the California Public Utilities Commission and in

© 2015 Pacifc Gas and Electnc Company, San Diego Gas and Electric, Southern California Gas Company and Southern
Colforniac Edison. All nghts rosenved, axcopt that this document may be used, copied, and distnbuted withoul modfication. Nedhor
PGBE, Sempra, nor SCE — nor any of their employees makss any warranty, express of impliad, or assumas any legal lisbuity or
responsibility for the accuracy, compleleness or usefulness of any data, miormation, method, product, policy or process disclosed
in fhes document. or represents that its use will not infinge any privately-owned nghts inchiding, but not limited 1o palents,
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) The contractor, or other
responsible party:

QO Includes testing in the
project budget &
schedule

O Coordinates CxA,
subcontractors & ATT
during construction

The CxA:
O Finalizes the Cx Plan
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=




Forms

STATE OF CALIFORNIA

DESIGN REVIEW KICKOFF

CEC-NRCC-CXR-01-E (Revised 06/14) CALIFORNIA ENERGY COMMISSION ll ﬁ !
CERTIFICATE OF COMPLIANCE NRCC-CXR-D1-E
Design Review Kickoff (Page 1 of 2)
Project Name: Date Prepared:

NRCC-CXR-01-E e —

climate Zone: Building Type: | Conditioned Area (sf):

e Desi gn Review Kickoff e Lo

Enforcement Agency Use: Checked by Enforcement Agency Use: Date

NRCC-CXR-02-E e

DESIGN REVIEW CHECKLISTS PROVIDED TO DESIGN TEAM YESO NO

- - - DESIGN REVIEWER QUALIFICATIONS:
* Basic Review ecklist cioae e ergnn
=10,000 ft” and <50,000ft": in-house engineer not associated with project or third-party design engineer

50,000 ' or complax machanical system: third-party design engineer

NRCC-CXR-03-E i

Project Manager: Design Engineer(s):
DOCUMENTS RECEIVED BY DESIGN REVIEWER FOR DESIGN REVIEW KICKOFF:

* Simple HVAC Review Checklist et

Drawing Set (issue & date):

NRCC-CXR-04-E I ———

PROJECT SCOPE:

« Complex HVAC Review Checklist s
NRCC-CXR-05-E B
« Design Review Signature Page

'OTHER COMMENTS:

COORDINATION:
TARGET CONSTRUCTION DOCUMENT REVIEW DATE
| TARGET PERMIT SUBMITTAL DATE: | |

A Building Energy Efficiency -2013 Z i iance June 2014
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Functional Performance Tests

 Acceptance Test Technician (ATT)-
A Field Technician is certified by an
authorized Acceptance Test Technician Certificati
on Provider.

« The ATT ensures that the building lighting
controls and mechanical systems are operating
as they were designed.

23



Functional Performance Tests

= Lighting Controls ATTCP
= Threshold Requirements have been met (Section
10-103-A(b))
= Only Certified ATTs can perform Lighting Controls
Acceptance Testing
= Mechanical ATTCP

» Threshold Requirements have NOT been met
(Section 10-103-B(b))

* Any technician can perform Mechanical
Acceptance Testing

24



California Energy Code Resources

« California Energy Commission (CEC) Efficiency

Division’s Educational Resources Webpage:
http://www.energy.ca.gov/efficiency/educational resources.html

 ListServ (Efficiency, Building Standards, Blueprint):
http://www.energy.ca.gov/efficiencyl/listservers.html

* Blueprint:

http://www.energy.ca.gov/efficiency/blueprint/

25



California Energy Code Resources

* Energy Code Ace:
http://energycodeace.com/

« Energy Design Resources Website:
http://energydesignresources.com/

o Software:

— http://www.energy.ca.gov/title24/2013standards/2013_co
mputer_prog_list.ntml

26



BUILDING COMMISSIONING

CA/Greenandthe
California Energy Code

CODE REQUIRED
COMMISSIONING

Gregory C. Mahoney, CBO, LEED AP, BPI Building Analyst
Chief Building Official, City of Davis

= L]
Sustainable
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Why Commission?

« 2013 California Energy Code

Section 120.8 — Building
Commissioning

« 2013 California Green Building
Standards (CALGreen):
Section 5.410.2 -
Commissioning

(A/Green

31



Roadblocks to compliance

« Lack of awareness of code requirements
« Lack of personnel
« Lack of resources/training

« Lack of expertise and experience in
commissioning

 Lack of clear direction for code officials
regarding roles and responsibilities

32



Commissioning Requirements

Defined

Commissioning Required
Trained Personnel

Owners Project
Requirements

Basis of Design

Commissioning Plan
Required

Functional Testing Required
Documentation and Training
Commissioning Report

Unclear

Who is ultimately
responsible for compliance?

Who is responsible for
verification of compliance?

Does the AHJ have a role in
QA/QC?
Is the Report required to be

completed prior to final
sign-off?

Does the AHJ have a role in
final review of the Report?

33



Steps to Compliance

Building Department staff needs to be informed about
commissioning requirements

Define expectations for staff review and inspection

Notify applicants early on in the process (Design
Review)

— What is required
— Scope of review and inspection

34



Who Performs Commissioning?

“Commissioning shall be performed by trained
personnel with experience on projects of
comparable size and CompleXity"’&ﬁz/Green

« Trained personnel may include members of
owner 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.

36



Who Performs Commissioning?

Methods of evaluating the trained personnel
Include review of:

1. Technical knowledge

2. Relevant experience

3. Potential conflict of interest concerns

4. Professional certifications and training
5. Communication and organizational skills
6. Reference and sample work products

36



CX Provider (IAS AC-476)

An individual or agency identified
by the Owner and approved by
the AHJ who is responsible for the
overall building commissioning
and leads, plans, schedules, and
coordinates the commissioning
team to implement the
Commissioning Process.

Also referred to as:
Commissioning Agent
Commissioning Authority

Educational Work Cx Experience | Successful Examination
Requirements Experience (can be
Requirements satisfied by
training
program)

Option A Four-year Minimum 3 years | 1 Training | Pass an exam on
undergraduate as Cx Provider program and/or | commissioning and applicable
degree or higher in a Cx Provider of | fundamentals, demonstrating
building science field Record for min 3 | knowledge of the Cx process,
from an accredited qualifying design, construction,
institution projects from | operations and maintenance

design  phase | fundamentals
thru completion
of construction
After passing exam maintain
good standing in the Cx
2. Min 150,000 | industry and undertake
SF and | continuing education in the
$30,000,000 Cx, design, construction and
construction operations industry
costs

Option B Four-year Minimum 3 years | 1. Training Pass an exam on
undergraduate as Cx Provider program and/or | commissioning and applicable
degree or higher in a Cx Provider of fundamentals, demonstrating
non-building science and Record for min 3 | knowledge of the Cx process,
field from an | Minimum 5 years | qualifying design, construction,
accredited institution, | technical projects from operations and maintenance

applicable design phase fundamentals

or experience thru completion
Two-year of construction
undergraduate After passing exam maintain
degree in a building good standing in the Cx
science field from an 2. Min 150,000 industry and undertake
accredited institution, SF and continuing education in the

$30,000,000 Cx, design, construction and
i construction operations industry
Completed costs
apprentice  program
from a nationally
recognized and
accredited program
in a technical
applicable field

Option C Two-year Minimum 3 years | 1 Training | Pass an exam on
undergraduate as Cx provider program and/or | commissioning and applicable

degree in a non-
building science field
from and accredited
institution,

or

High school diploma
or GED

and

Minimum 7 years
technical
applicable
experience

CxA for min 3
qualifying
projects from
design phase
thru  completion
of construction

2. Min 150,000
SF and
$30,000,000
construction
costs

fundamentals, demonstrating
knowledge of the Cx process,
design, construction,
operations and maintenance
fundamentals

After passing exam maintain
good standing in the Cx
industry and undertake
continuing education in the
Cx, design, construction and
operations industry
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RESOURCES

N idential CALIFORNIR GAEEN BULDING
on reS.I entia STANDARDS CODE
Compliance Manual o

Guide to CALGreen :
Nonresidential 2013 7
|CC 1000 NONRESIDENTIAL AL

COMPLIANCE MAN UAL

DING ENERGY EF|

ICC 1000

March 27, 2014

Upd 1 dAp ril 2, 2014
By Format d Style Committee

Ol Il
Committee Updat September 16&25 2014
Committee Update December 2, 2014
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BUILDING COMMISSIONING
CA/Green.

and the
California Energy Code

What will the story of a building
become?

* Good report or Bad report?

It’s a choice!

Orry Nottingham, P. E., CAP, Inc.

Certified Commissioning Professional (CCP)

Energy Measurement and Verification

39



ARE YOU COMMISSIONING YOUR BUILDING'S ENERGY SYSTEMS?

Commissioning

Benchmarking




BUILDING COMMISSIONING

CA/Green. and the
- California Energy Code

Are there any guestions?
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