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Project Summary

Timeline: Key Partner:
Start date: June 2017
Planned end date: October 2018

Building Commissioning Association (BCxA)

Key Milestones

1. Study design: Q4 FY17 Project Outcome:

2. Engage and survey Cx providers: Q3 FY18 Meta-analysis of costs and benefits of

3. Analyze data: Q4 FY18 commissioning, updating 2004,/2009 study, The
e Cost Effectiveness of Commercial Building

4. Document findings: Q1 FY19

Commissioning

Budget Maintain relevance as the world’s largest and
Total Project $ to Date: current resource of Cx cost and benefit data for

« DOE: $225K commercial buildings

e BCxA Cost Share: $95K

CBI MYPP Strategy S2, prove energy saving

. solutions in new and existing buildings that can
Total Project $ greatly reduce EUI through market partnerships

* DOE: $225K on a national scale
e BCxA Cost Share: $110K
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Team

DOE
Lead: Amy Jiron

BCxA
LBNL Lead: Tom Poeling - Int. Board of
_ : < Dir.; Chair, Marketing and Outreach
Pl: Jessica Granderson Committee

Team: Eliot Crowe, Claire Curtin <«——>

Team: Liz Fischer, Exec. Director
Diana Bjornskov, Consultant
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Aszochation

The Building
Commissioning
Association (BCxA)
is an international
non-profit
organization that
serves as an
authority and
resource on
commissioning.

BCxA membership
internationally is
5000+ members.
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Challenge

Cost-effectiveness of Commercial Buildings Commissioning (Cx) (2004,/2009), is
go-to reference to make case for implementing Cx, for owners and policymakers
e Systematic process to ensure intended operation
* 16% savings existing, 13% new constr., payback 1 yrs and 4 yrs

But stakeholders want current information on: . ”
e Today’s costs and benefits
* Advances, e.g. use of analytics
* Expansion of systems of focus

* New building types -m

And the time is right for an update, given industry’s evolution over the last 10 yrs
o Utility Cx programs have matured, are expanding

e City disclosure ordinances, e.g., NYC and SF, have created new stimulus to
understand building performance

e CBI partners, BCxA members, Cx providers have requested updated,
standardized analysis on savings and cost-effectiveness of Cx

U.S. DEPARTMENT OF ENERGY  OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY




Approach

Qualitative Market Study Primary Elements of Survey
* Gather data from >100 Cx providers on procurement drivers,
market influencers, profitability certifications, project scopes, etc. *  Project description - location, sq ft,
bldg type
Quantitative Data Study *  Reasonsfor Cx - energy savings,
« Adapt 2004/2009 data collection tool to capture new areas, e.g. Improve comfort, utility program
ongoing Cx, use of analytics «  Deficiencies & Measures - lighting,
« Obtain project data from BCxA membership and Cx utility envelope, plug load
programs «  CxCost Data - scope of Cx, fees,
» Compare new data to prior findings to assess changes in Cx who paid
costs, be_neflts’ §cope, metths _ . Baseline Energy Use & Savings -
* Merge with qualitative study findings usage by fuel types, baseline
method
. Non-Energy Benefits
Number of Deficiencies Frequency of Deficiencies
Number of deficiencies discovered % of sites with deficiency Benefit-Cost Ratio Energy Savings (%) Payback Time (years)
o | rermsines GO e
Combined heating/cooling P .sm\;;unuuulng; _—_:_':—:I ;iis:::lzl;::l:si. L] oo oomoorooooe W% Tm===-= '—:;;Zr'e 10 + - ?;;-.“E..
Cooling plant r BINew Buildings E . 0 e
Heating plant F e Wy L | e —————— 5% N
nw,m_m,,,,,,,:m F = == S 20% |
Tty [— e " v L G medan |
lghtng | — ¢ P medan _ ¢ .
rmmi L M 10% R TP TCCEEEEY CEREE
L E Ao % ..... | e 2 po % -----------------
Plug loads . ! 5% lower
Facility-wide [e.g.. controls, energy mg't system, or _ 25%-ile
utility retated) E ] ma 0 - - - . 1
Other E Existing Buildings ~ New Construction E:istl{niB;:;imgs New C[on:t;uctlon Em“{:“:?;:)‘]d'ms NEN?;:;‘SF;-'CW"
Unkngwn E  somm— (N=317) (N=37) Na1 N=7
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Impact

CBI MYPP Impact Pathways:

. Owners, investors Stakeholders use :
Accelerate Facilitate ... access . : Adoption of

. . equipped with tools performance data to : :

adoption of EE to standardized . solutions to improve
L to understand and incorporate EE L
by providing transparent : : i il whole-building
information performance data valie encrgy e . energy performance
performance transactions
Consistency & Continuity Reaching Stakeholders Resulting Actions

with Recent, Relevant Data
Use of data to understand
the cost effective paths and
methods to improved
energy performance

Data collected in a
standard, transparent
manner by an objective 3™
party with related prior work
(LBNL)

Provide information via
journal articles, webinars,
conferences outreach,
website, social media posting
Owners use the data to
support business case to
implement Cx

Continuity with prior study Build upon extensive use and

familiarity with prior study -
Findings tie back to earlier credibility
studies to document stable

value prop for Cxing

Providing better data for Cx
policies to be implemented
In more cities and states
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Progress - Mid-Stage

Graphic: Cx Data Survey spreadsheet
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Progress - Study Design

Revisions to 2004/2009 survey design
 Maximized consistency with prior survey 3
iInstrument, while condensing - reduce n
overwhelm, improve response rate e
(voluntary!) N
e Removed low response rate multi-year
savings questions -
 Condensed questions on non-energy benefits
e Usability improvements, grouping,

instructions, PILOT TESTING
* Initially distributed to small “pilot’ group, to Getting It Right
check usability and category definitions (Before) the First Time
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Progress - Data Acquisition

Data acquisition

* BCxA outreach to members through NCBC conference, email, social media,

newsletter, blog posts, direct contact
 LBNL outreach to utilities

Data quality check plan
e Review all incoming data for consistency of input, seek clarification from
data provider where necessary
e Assessment, e.g., correct units, presence of required data, feasible
range/magnitude

Existing
Study year | Total Buildings Buildin gs # of states

2004
2009 643 82 561 26
2018* 1300-1500 167 1150-1350 31

* Awaiting responses from 2 data sources. Some buildings may be cut, QC in progress
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Progress - ‘Lite’ Qualitative Survey, Market Assessment

e Online survey developed

e 90 guestions, on procurement
drivers, market influencers,
profitability certifications, project

sScopes, etc.
e 111 survey responses years?
* Preliminary findings reviewed

(see following slides) additional
analysis to be conducted
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Progress - ‘Lite’ Qualitative Survey, Market Assessment

111 survey responses, selection of initial findings

Systems being Cx’ed, beyond mech/electr/plumbing  Use of fault detection and diagnostics for ongoing

commissioning projects
80

20 39%
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26%
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21%
3
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m50to 75% B Greater than 75%
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Progress - ‘Lite’ Qualitative Survey, Market Assessment

Initial findings (Continued)

Existing building (EBCx) and ongoing EBCx and Ocx average simple payback
o commissioning (OCX) average energy savings -
40%
50%
35%
40% 30%
25%
30%
20%
20% 15%
10%
10%
[ -
0% o 0%
Lessthan 5% 5to 10% 10 to 20% 20 to 30% More than Less than 6 6to 12 1to2years 3tob5years Overb years
30% months months
EBCx m OCx EBCx mQOCx
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Stakeholder Engagement

High demand for the 2004 study suggests strong stakeholder interest;
engagement will leverage BCA membership, but extend far beyond it

Engagement pathways

NCBC & Webinars Other Conference News
BCxA Articles/Social
newsletters Media/Other
Key Stakeholder Comm
Building owners procuring Cx J \/ \/ \/
Utilities, Policymakers
designing delivery of Cx v
programs
Cx and MBCx providers \/ \/
BCxA membership \/ \/
Other Cx trade groups \/ \/
SEA Campaign participants \/ \/ \/ \/
BBA/BBC partners v v v
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Stakeholder Engagement

“One current BCxA activity of immediate interest to us is your
organization’s collaboration with LBNL to redo the 2009 Mills
Cx/EBCx market study.

We’'ve often cited the 2009 data in our own CXx
promotion/education work, so are very encouraged to see it
updated.”

Office of Energy Efficiency, Natural Resources Canada
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Remaining Project Work

 Complete data quality review process, contact any project owner with open
questions to resolve

* Organize data for newly collected 600-800 projects (alongside 643
projects from prior study), construct analysis formulas, analyze & chart
data, review findings and key takeaways

e Publish technical article, fact sheet, and presentations for dissemination
in webinars and conferences beginning with National Conference on
Building Commissioning (Oct 2018)

: Commissioning Cost ;
1 Energy Savings (%) Cost Savings
 Formalize & execute PR N e (2009 US8/f) (2009 US$/ft-y)
. upper = 9
plan for ongoing v | 2oy 270 |
. . ; 206 F=msememenatoreaea fare e
dissemination of results ... | |
D e e e i s 0.50 +
20% +
15% - @ 7l ol . Q i =
' 0.30 0]
10% & lower | .
25%-ile 050 1 e
5% 1 - 3 010 +-- N -
0% - 0.00 - 506
Existing Buildings  Mew Construction

Existing Buildings ~ New Construction
(N=315) (N=38)

Existing Buildings ~ New Construction

(N=163) (N=7) (N=317) (N=73)
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Thank You

Lawrence Berkeley National Laboratory
Jessica Granderson
Jgranderson@Ilbl.gov
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REFERENCE SLIDES
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Project Budget

Project Budget: $225K total DOE funding
Variances: No variances from original planned budget

Cost to Date: Spending on track, $37K of $225K spent through March 2018

Additional Cost/Share Funding: $110K

Budget Histor

FY 2019
FY 2017 (past) FY 2018 (current) (planned)
DOE Cost-share DOE Cost-share DOE Cost-share

$225K $65K $OK $30K $OK $15K
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Project Plan and Schedule

Project Schedule
Project Start:6/17

Completed Work

Active Task {in progress work)
Milestone/Deliverable {Originally Planned}
Milestone/Deliverable {Actual)

FY2017 FY 2018

Projected End: 12/18

L 4L 4
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N
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=
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Q3 (Apr-Jun)
Q4 (Jul-Sep)

Q2 (Jan-Mar)

Q4 (Jul-Sep)
Q1 (Oct-Dec)

Q2 (Jan-Mar)

Q1 (Oct-Dec)
Q2 (Jan-Mar)
Q4 (Jul-Sep)
Q1 (Oct-Dec)

Organize & Orient with BCxA Study Team
Outreach for market and data survey responses
Current/Future Work

Analyze Data, develop findings, conclusions
Document findings in PPT, Fact Sheet, journal article
Disseminate finding in webinars, news articles, websites,

conferences
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Sheet1

		Project Schedule

		Project Start:6/17				Completed Work

		Projected End: 12/18				Active Task (in progress work)

						Milestone/Deliverable (Originally Planned) 

						Milestone/Deliverable (Actual) 

				FY2017								FY 2018								FY2019

		Task		Q1 (Oct-Dec)		Q2 (Jan-Mar)		Q3 (Apr-Jun)		Q4 (Jul-Sep)		Q1 (Oct-Dec)		Q2 (Jan-Mar)		Q3 (Apr-Jun)		Q4 (Jul-Sep)		Q1 (Oct-Dec)		Q2 (Jan-Mar)		Q3 (Apr-Jun)		Q4 (Jul-Sep)

		Past Work

		Organize & Orient with BCxA Study Team

		Outreach for market and data survey responses

		Current/Future Work

		Analyze Data, develop findings, conclusions

		Document findings in PPT, Fact Sheet, journal article

		Disseminate finding in webinars, news articles, websites, conferences
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