Zero Energy Commer cial Buildings Consortium
Working Groups DRAFT Charter and Tentative Timeline

Objective
The Consortium Working Groups overarching objecisv® support the Consortium in
performing its tasks of:

» ldentifying Potential Next Generation Technologies;

* Produce an Analysis of Cost and Non-Cost Barrimsl,

» Collaborate with Industry Stakeholders.

Activities this might involve include:
1. Identifying and assessing technologies
2. ldentifying best practices and case studies
3. Participating and facilitating industry collabomtiand promoting the Consortium
4. Agenda setting for future project years

Commercial Interest and Antitrust Guidelines

These are expectations for members in their intera with the rest of the consortium.

» Ensure participants are not inhibited or afraidigmrously argue positions
» Participate and behave in a reasonable manner

* Do not use meetings, informal conversations, or beroontact lists to
advance private corporate interests, fix pricegtberwise lessen competition
by:

o Boycotting or excluding competitors

0 Reduce, restrict, or limit in any manner, the kingisantities, sizes, or
qualities of products

0 Reduce or limit products or innovation

0 Make decisions based on business reasons oveticienidence



Working Group Organizational Structure
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Each working group will be chaired or co-chairedab$teering Committee member.
Consortium members may be invited to serve in & cinao-chair capacity as needed.

Role of the Working Group Chair or Co-Chair

The working group chair or co-chair is responsibleorganizing and moderating group
calls, virtual correspondence, and in-person mgstimhe chair or co-chair is the
primary point of contact between the working groog@mbers and the Consortium’s
implementing partner or task lead for the relateskt In consultation with the Steering
Committee, the chair or co-chair will facilitatettveen working group members and the
task lead to determine the scope and directiohefrtorking group appropriate to
completing the task.

The chair or co-chair, in consultation with thee3ieg Committee and task leads shall
also assess working group membership and make stimuein cases where gaps exist.

For the first project year, the inaugural workirrgup chairs will serve as initial
conveners and coordinators. Once the working grtwawe coalesced, chair



appointments may be revisited to allow all workgrgup members to have input on the
leadership. During that time, working group mensbmay choose to hold elections for
the chair and co-chair positions.

Chairs and co-chairs will be expected to hold asi€-4 calls in 2010 and to provide
written updates on those calls to the Steering Citieen In-person meetings may be
convened when the opportunity exists, and chag<bnsortium project team will
support working group chairs to organize as necgsgahairs may also be expected to
participate on additional 2-4 calls with the otgesups’ chairs, project task leads, and
steering committee members.

Role of the Working Group Member

The working group member is an Active Member of @mnsortium and is expected to
actively participate in working group activities.

Activities include:
* Regular participation on Working Group calls (2rdyear 1 and as needed)
» Contributing best practices and case studies (oggoi
* Attendance at in-person meetings (annually)
* Reviewing Consortium reports (as needed)
* Providing input on direction and agenda settingn@sded)
* Promoting the Consortium at industry events (aslege

Creating New or Dissolving Existing Working Groups

The Consortium Steering Committee, in consultatuith Chairs and Co-Chairs and with
Active Consortium Members, may choose to createwevking groups or dissolve or
combine existing working groups based on Consortiinection and activity,
membership distribution, and other developmentarkiig Group members may submit
recommendations to the Steering Committee for clenation. Proposals for new
working groups or organizational changes to exgstuorking groups shall be deemed
effective upon receiving a majority vote of supdooim current Steering Committee
members.

Working Group Processes

Calls and Meetings

Chairs and co-chairs will be expected to hold asi®-4 calls in 2010. Calls will be
moderated and led by working group chairs and @¥sh

Working Groups will assess Consortium and othesteng industry events for in-person
meeting opportunities. Working Groups will tryrteeet in person at least once a year.
The Consortium cannot reimburse members for trexpénses.



Correspondence

Working Group correspondence will primarily be vat through e-mail list-serves, web-
based file-sharing platforms, or other means tddiermined. Chairs and co-chairs will
monitor and moderate this activity.

Milestones and Activities Timeline

Deliverables include a draft and final version a€le report, due in June and November
2010, respectively. Additionally, working groupasts are expected to participate on 2-4
calls with the steering committee, other workingugr chairs, and project task leads.
Working group chairs are also expected to conduttalls with their groups and
coordinate input for the reports with the projectk leads.

Activity
Deliverable

Zero Energy Commercial 2010
Buildings Consortium

Working Groups

Working Group Scoping

Group calls with all chairs

Working Group Calls

Working Group Meetings

Contributing content and input

Drafting of Next Generation Technology
Report

Final Draft of Next Generation
Technology Report

Drafting of Analysis of Cost and Non-Cogt
Barriers Report

Final Draft of Analysis of Cost and Non-
Cost Barriers Report

ol
mgs

Promoting the Consortium

Providing input on consortium agenda




Upcoming Events and Meeting Opportunities

February 1-5, State Energy Policy and| NASEO Washington,

2010 Technology Outlook DC
Conference

February 23, 2010 Renewable Energy Renewable | Austin, TX Grid, Micro-Grid
Supplier Summit Energy

World

May 11, 2010 Lighting Supplier IES Las Vegas, NV Lighting/Daylighting
Summit and Controls

June 2010 Building Envelope AlA Miami, FL Building Envelope
Supplier Summit

Working Groups Scopes

The following are draft statements on the scopeagh topical working group. These
will be reviewed and amended by each Working Grasip first order of business.
Changes and adjustments to a Working Group’s SangdéActivities shall be made by
member consensus, in consultation with the Congarteering Committee.

Working Groups shall coordinate efforts with otihtiatives and committees which fall
under DOE’s Commercial Buildings Initiative, suchthe Commercial Buildings Energy
Alliances (CBEAS).
» This process is meant to be visionary, looking fmav30-40 years ahead of time.
This can complement work by the CBEAs who are nfiocaesed on the near term

o In addition to perspectives of big building ownarsl operators, what else
is out there that we can add in the near termpimre importantly what'’s
even farther ahead.

o What's the end point look like, and some major sib@es by category in
between. Smallest emphasis on the next 5 yeaxhwhay be well
covered by the CBEAs.

o Dave H.: What are the biggest chunks of energynggvin the next 5
years and next 10 years. And what comes farthendbe road?

* Need to coordinate with DOE and PNNL'’s activitiagich covers what's within
2 years of commercialization)

» Defining net-zero energy--Let’s establish one wogkdefinition across working
groups for now and evaluate exceptions on a casm=mby basis



Technologies and Practices

These six Working Groups primarily support Taskd2ntifying Potential Next-
Generation Technologies.
» All groups should consider technology barriers solditions in the context of
new and existing buildings

1. Building Envelope

The Building Envelope Working Group includes ex#iouilding materials,
insulation, windows, and roofs. Connections betwadaiding envelope and other
building systems, such as lighting/daylighting, H¥Agreen roofs, rooftop gray
water collection, or rooftop distributed generatwili be explored and coordinated
with other working groups.

* How does one conceptually think through competiagnands for roof
surface area?
o Analysis of trade-offs and need to connect withgteprocess
o What external constraints or desired functionaisbould shape that
analysis?
» Design decisions that affect building envelope sohs—orientation,
building shape, etc. (and not just confined todiog envelope materials)
* Dynamic envelopes
o Dynamic insulation? (e.g. solar walls)
o Openable windows
o Phase-change materials
« Building in flexibility—does the envelope have thlkility to adapt over
time and replace elements as technology improvesroent installations
degrade?
» Context of existing buildings—different set of dealges and problems
e Exterior insulation and re-cladding —more prevalarEurope. Is this a
good idea for the U.S.?

2. Mechanical Systems, Plumbing and Controls

The Mechanical Systems, Plumbing and Controls Wigrkiroup includes HVAC
systems, plumbing, and water pumping and coolirstesys.

* Role of evaporative cooling in new construction?

* Ground coupling

* Multi-variant refrigeration systems

* Phase-change materials/Load balancing

« Shift from larger systems to multiple smaller syssewith more refined
controls systems



o Can controls systems deal with multiple system dyq®&d integrate
them effectively
0 Separate comfort conditioning, ventilation, hunydiontrol, and
thermal control systems from each other—may be xppiies to
improve operational efficiencies by separating ¢hest
What are the feedback mechanisms from the corgystems to owners and
occupants
Heat cascading between and within buildings
0 Supermarkets are doing it a little now but theream for
improvement
Commercial technology problem of equipment inteztaand integration
o Current trends in control strategies and systerdsadrere does it
need to go from here
o IP issues, industry standards issues
o ‘“translators” to help systems work together—need fo
troubleshooting and commissioning. We're a longy Wvam plug
and play.
0 Keep in mind long-term building operation and man@nce needs
as systems are put in
What are the limits of unitary systems when netaethe goal?
o One package with separate subsystems?
o0 Scrap this model and come up with a new one?
o How to characterize and optimize these systemiegsdvolve and
change across climate zones and with differenesys$tinctionalities.
o How can we reconfigure/retrofit existing buildinghich already
have unitary systems?
Can you or how can you do mechanical refrigeraitica net-zero building?
Hydronic vs. air vs. electrical thermal distriburtio

Lighting/Daylighting and Controls

The Lighting/Daylighting and Controls Working Groingzludes interior and
exterior lighting technologies, systems, and cdsiro

Integration of controls and systems (see previous)
Solid state lighting (LEDs, OLEDs, ) technologieslapplications
New lighting system configurations adapted to LEDd OLEDs
Active daylighting strategies—both mechanical aptaal
o Holographic films that can project light in delilbée pattern into
interior spaces
o Solar light collection
Task ambient lighting
0 Associated institutional issues—how can we lowesrall ambient
lighting and light for tasks and people rather tepace
o Safety and security lighting
Visual performance vs. light output



0 What's the latest? Is this resolved or still nemdise resolved?

4. Process, IT, and Miscellaneous Equipment

The Process, IT, and Miscellaneous Equipment Wgrldroup includes facility
management, IT technologies and software, and Htase®us equipment.
Analysis of equipment for restaurants, hotels dedhospitality industry, hospitals,
and office equipment will be conducted.
» Coordinate with CBEASs 2 groups (restaurant equigraed
hospital/medical equipment)
» Controls can get some initial savings
» Strategies to reduce idling and phantom loads veggimpment is not in use
* Non-electrical equipment
« Growing IT loads and data centers—don’t just mdwelT closet across the
street or outside the building footprint
» Potential challenges are in energy-wasting comnatioics and display
(face-recognition technology and automated powedliongn)
* What are categories that are not being addressed?
* What are some cross-cutting technologies that agedtion?
» Electric vehicle and load management

5. Combined Heat and Power (CHP), Multi-Building Systems, and
Grid Integration

The CHP, Multi-Building Systems, and Grid IntegoatiWorking Group includes
CHP technologies, on-site generation, possiblesioéf-generation, and the systems
needed to support integration of those and otlebmi@ogies for large campuses
and multi-building systems. It also includes snggud and ICT, grid connectivity
for integrated renewable technologies, and netmngte Members may include
utilities, building owners and operators, informatiand communications
technology groups, and renewable energy groups.
* Wind and solar
* On-site vs. off-site generationbe very careful about eroding the definition
of net-zero energy.
» Defining the footprint of the building
« Tradeoff between density and off-site generation
e Electric vehicles—future buildings should not pret# and should even
allow for on-site charging

Market and Policy

These seven Working Groups primarily support Taskrialysis of Cost and Non-Cost
Barriers



6.

Codes and Standards

The Codes and Standards Working Group focuses wrchdes and standards
can push the adoption of high-performance commidsaiéding technologies,
systems, and practices and also ensure that ndgvigs are built to allow for
future improvements.

* Are codes going to continue to be prescriptiveam? Or are we moving
towards whole-building performance?

o Prescriptive paths will get increasingly harder

o What infrastructure and capacity is needed to ntlaiseshift
nationally (such as California has done)?

o What are implications for code enforcement and d@npe with
such a shift? — EM&V and institutional challenges

o Will such a shift be flexible enough to allow conment
renovations and replacements in existing buildingsases when
it's not a whole-building retrofit?

= Be conscious of not discouraging renovations,
replacements, or underinvestment

o How can we demonstrate the feasibility and costetiffe of
component replacements?

* How can you make codes to allow for innovation withdecreasing
guality assurance?

* Need to shift from benchmarking improvements aggnsvious codes
and towards benchmarking against net-zero absglutel

» What are we measuring? As-designed or actual pedgiace?

* How are we enforcing? As-designed or actual perémce?

» Align code policy with benchmarking policy and uilpricing policies.
Zoom out and explore other ways to align code golith other policy
avenues.

» Changes in price signals at 2 stages: utility pgdio moderate operational
energy consumption and initial connection costénd energy use in
initial design and construction

» Pricing as a tool for code compliance and enforcgme

Incentives to push towards more efficient and skrebdes

Integrated Design and Building Delivery

The Integrated Design and Building Delivery Worki@goup explores solutions
that will align the design and delivery process aghmultiple stakeholders such
as architects, engineers, facility managers, maamntee and repair staff, and
others to ensure buildings which are well-integtatdnoles rather than a series of
components. Solutions include standardized Bugldiniormation Models (BIM),
early-stage stakeholder meetings, commissioningoémet's.

» Coordinate with technical working groups



What are the ingredients of success for the sraatlding of cases out
there?

Definition? --Requiring results rather than defopiihe design process
may be a better way to define

What are consequences if performance differs fresigh?

Moving fundamental decisions and communicatingrtlogig-term
impacts earlier in the process and with broadésestalder engagement
Strategies for vigilance and being cautious abmgien of design
decisions

Internalize and standardize economics so diffeseakeholders can come
to the same conclusions

Better tools: Simulate building performance conaithuthroughout the
design process

Benchmarking and Performance Assurance

The Benchmarking and Performance Assurance WoK&nogip includes
performance metrics; evaluation, monitoring & vieation (EM&V); building
labeling and disclosure; commissioning and retnwtassioning, energy
modeling systems, and performance feedback.

Fundamental metrics of performance—what is the arhofienergy to do
“something” (currently defined as floor space irsigy) but neglects
occupancy)—though this does not credit building les

o How can we value delivery services to number olpents over

time with minimal space
o Does the market sufficiently self-correct this hesmbuilding less
costs less?

Where do we need to go with benchmarking? Do veel e shift from
whole building to the systems level? Or do bothctorently?
Challenge of increasing IT use
Need to understand loads better
Underxamined questions of what is the purpose @smeement and
disclosure, who and what are we trying to influenath this information,
and how do we communicate that information to thensgiences
Parsing out different audiences: building owneuwslding operators and
occupants, building designers
Linkage between snapshot ratings/benchmarking antintious
performance over time—display and disclosure
Regulations and mandates for disclosure

o Privacy and security issues
Methods—benchmarkers get information from utilitiesinverse it with
utilities taking the lead. What are state-levdigyodrivers?
Commissioning

o Define terms
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o Locus of activity/burden of responsibility'{3arty? Or other?)
* What are the information and operation flows thdk help optimize
» Explore ways to tie benchmarking to financing apgdraisal. For
example, requiring benchmarking at 1-year occupancy

Voluntary Programs, Financing and Appraisal

The Voluntary Programs, Incentives and Green Bugldnitiatives Working
Group includes utility, state, and local programd ancentives such as rebates,
loan guarantees, tax credits, subsidies, etc.dlbasincludes green building
initiatives and linkages to other sustainabilitgas such as indoor air quality,
transit-oriented development, and green supplynshand procurement.
Relevant corporate social responsibility initiaiveay also be included.
* Voluntary programs can push early-adoption andrhveid of advanced
technologies and advanced practices
» Categorize project, process and participant charatts of success
stories and best practices
» Relationship of voluntary programs with mandated @gulatory policy
o Get over voluntary program resistance to raisimgktar (moving
their best practices into minimum practices)
0 Ex: Massachusetts uses a 2-tiered “stretch” code
o Linkage with codes and standards
* CSR: market positioning, attractiveness and imatpekholder beliefs as
drivers beyond traditional cost-effectiveness
o Can ripple up to supply chain
* Can help the market break through rate-limiting-@tectiveness
paradigm
* Voluntary programs can be drivers for market tramsftion through
technology diffusion, learning curve, capacity dinly, market demand

The Financing and Appraisal Working Group explongmvative financing
solutions for financing investments in building neammercial buildings and
retrofitting existing commercial buildings. Thiscludes risk assessment, life-
cycle cost analysis tools, performance contraots) Quarantees, mortgage-based
securities, and others.

» Appraisal practices should recognize the EE ofilglimg, but challenge is
in moving the market to value those investmentsetavzalue does not
equal price tag)

* Present value of future savings energy cost savings asset value, how
close we are to do this. High performance buildiagture this, would be
greater than two percent.

» Parse out energy values in labeling programs |[iEEED and calculate
what the positive ROl is.

* Methods to capitalize market value of energy saving
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10.

11.

Owner/Tenant Issues

The Owner/Tenant Issues Working Group addressésrsgntives by exploring
alternative leasing provisions and streamliningedi@ment and permitting
provisions. Developing the business case and lstédter outreach and education,
may be included.

EE in green leases and green construction
What is the necessary approach to help structisgtbup’s activities?

Is this a one-time near-term set of solutions? tAeze fundamental
differences between 20% savings and 80% savings?

Leases with flexibility and more tolerance for mommplex systems and
varying building conditions—more active engagenwrtenants as
contributors to building performance

Communications, education, and engagement of temanat occupants

Workforce Development

The Workforce Development Working Group focuse$iow to ramp-up
certification, training, and education programsneet the increased need for
gualified personnel.

Design
0 Academic community and formal education
o Certification and continuing education
Construction
Operation
Cultivating young professionals or retraining exigtworkforce?
o For young professionals—need to be aware of boomdasts of
market cycles and demands
States’ activities are ramping up on this, so theuld be good partners
on this
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