[image: image1.png]ZERD ENERGY
& | comMERCIA_ 30 _DINGS
i CONSORTIUM
v




Background and Reference
This Working Group Chapter is one of 11 Chapters in the overall report to DOE which will be comprised of two primary Areas: a) Technologies and Practices and b) Market and Policy.  This Chapter is in the Market and Policy section.

The objectives of the Market and Policy Analysis of Cost and Non-Cost Barriers report are to: 

· Identify and characterize market barriers; 

· Assess policies and programs to date and identify characteristics and strategies of successful programs; and 

· Make recommendations on what promising solutions and approaches may warrant additional resources or complementary policies.

Review of ZCBC timeframe and objectives:

1. The ZCBC has 3 years to map out what it takes to get from here to net zero by 2050. 

2. In the first year, the ZCBC will take an overall look at what gaps exist and what the agenda should be (and possibly go into some recent developments and short-term opportunities).  
3. In years 2 and 3, the ZCBC will dig into some of those areas identified in year 1.  

4. The objectives of the reports are to make recommendations to DOE and also to create value and recommendations for the ZCBC members (manufacturers, developers, designers, owners, states, utilities, associations, policy reps, etc.).  
· REMEMBER – the point is to briefly describe the best today in order to direct funds and focus to the best for tomorrow. Keep the big picture in mind – what major movement is needed to get to ZEBs in 2030? This is an opportunity to influence national direction – be bold.
1. Topic Area – define the topic and say why it is important on the path to zero energy buildings.

2. State of the Art /Trends/Opportunities – Present the current state of the art and/or trends of the topic area (e.g. benchmarking) related to low-energy/net zero buildings pathway.  This does not (can not) need to describe all actors involved or all approaches to the topic; but should include:  major critical trends (in the U.S.), some specific examples of exemplary actions, best practices or policies, and key activities underway/major market actors.

3. Gaps and Barriers What are the barriers, analysis gaps, information gaps, policy issues, etc. that negatively impact the ability of the state of art from advancing a) in terms of development and b) in terms of scaling up and spread across the country.
4. Recommendations for Action What are the key activities that the U.S. DOE (primarily) should focus on to advance the topic area?  How can DOE better support the market trends, advance practices, and accelerate the resources needed? What non-DOE actions are needed – either higher level such as national legislation, or lower level such as state policy or specific market actor? What are areas that need further exploration by the CBC in years 2 and 3?
Sections of this Chapter (Lead) are:

1. Performance Measurement (Buonicore, LLC)

2. Benchmarking (NBI)

3. Policies & Ratings (IMT)

4. Performance Assurance (PECI)
Input on first Working Draft -  Performance Assurance – due August 11th  to Hannah Friedman

hfriedman@peci.org 

Working Draft on Next Page

August 4, 2010 Draft content for Performance Assurance Section Working Group Conference Call
Performance Assurance – Working Draft – Hannah Friedman, PECI Lead
This section addresses policies and practices needed for achieving and sustaining building energy performance.   The most cost-effective path to net zero requires assuring best potential performance in the field – prior to supplementing with renewable energy - then making sure performance is maintained at net zero over time.  
For the purposes of this document, performance assurance includes:
· New and existing building commissioning
· Ongoing commissioning, energy performance tracking, and energy savings verification, including the technologies used to accomplish these activities (EIS, FDD, control optimization routines)

· Facility operations and maintenance 

· Occupant behaviors that affect building energy performance 
I.  State of the Art /Trends 
In the area of performance assurance, there are four key trends occurring in the US that demonstrate opportunities for lasting changes in the commercial building market towards net zero energy buildings.  

Automation of building analysis, fault detection, and building optimization

The trend towards automation has mainly occurred for large commercial buildings through energy information systems that automatically process data from various sources, automated energy anomaly detection (using statistical energy models normalized for driving variables to predict energy use and compare this to actual usage), and system-level fault detection tools.  Fault detection tools (expert rules) are getting easier to implement and have gained some limited market traction.  

The cutting edge of automation includes automated functional performance testing of buildings, where systems are run through their paces with the push of a button and faults identified, as well as continuous optimization routines such as self-tuning VAV box controls and chilled water plant controls that dynamically optimize energy and performance.  The automation of demand response sequences is also becoming more prevalent, especially with the focus on using the smart grid infrastructure for 2-way communication with end-users.  
Large owners are beginning to use automated tools to gather data, detect problems, and track results over time, thereby assuring energy performance assurance.  Some of these automation technologies are being applied to medium sized buildings, especially within campuses or chains.  

Policy mechanisms that create trigger points for performance improvement and assurance
Numerous states are addressing the need for performance assurance through codes and legislative mandates.  Codes are beginning to include commissioning activities, and new mechanisms for requiring building improvements at the point of sale are becoming prevalent.  Rating systems such as LEED include commissioning and performance assurance activities and promote periodic re-rating.   
Service approaches that promote long-term relationships

Traditional commissioning for new and existing buildings has followed a consulting model that is project-based, not typically an ongoing service to owners.  As building systems get more complex and owners wish to maintain lasting benefits of commissioning, some owners are moving towards long term relationships with consultants or contractors to ensure performance over time.  
· Texas A&M Energy Systems Lab is one model of this approach, where commissioning is not a one-time investigation, but includes implementation services and ongoing performance tracking.  
· There is a significant trend toward energy performance tracking software as a service, where data is hosted and technical consulting services are included to help building operations staff interpret data and diagnose problems.  
· Owners often outsource the delivery of O&M services, however these relationships are beginning to expand from purchasing O&M services into purchasing the delivery of heating and cooling.  For example, refrigeration equipment manufacturers are getting into the business of delivering refrigerated space.  This trend may be expected to expand with increased complexity of systems.
Willingness to address occupant behavior change
In relation to performance assurance, occupant behavior is often overlooked.  To achieve net zero energy buildings, there is significant interest in combining technology solutions and service approaches with changes in behavior.  Methods to get occupants involved in and accountable for building energy performance include company policies, triple-net leases, and tenant challenges and competitions.  Widening comfort conditions is also beginning to gain favor.
II. Gaps and Barriers 
The development of performance assurance processes are occurring in the US, but at a pace that isn’t sufficient to move the market to net zero within the desired timeframes (if ever).  Lack of market incentives, barriers to technical integration, and a lack of accountability to energy performance goals are key issues of concern.  The following section describes these barriers.
While market incentives and programs exist that promote performance assurance, incentives do not spur action at a large scale or at an integrated whole building level:
1. Incentives to save energy are misaligned.  Often the parties with the greatest ability to impact energy use have the least incentive to do it.  O&M staff and occupants are not rewarded for energy performance, nor provided the tools or training to understand potential impacts.    

2. Utility energy efficiency programs are not viewed as a resource on par with supply side options.  Since energy efficiency programs are expensed not capitalized, they’re not valued on par with building new power plants.  Without earning a rate of return on energy efficiency programs, utilities do not have a clear financial incentive to invest in all cost-effective energy savings opportunities.  
3. Historical approaches to energy savings are based on incremental measures.  Measure-by-measure approaches to saving energy move us toward net zero incrementally but do not provide the holistic solutions required.  Regulatory EM&V requirements for utilities to prove savings often promote this approach.
Significant technical barriers exist to scalable and automated solutions for integrating HVAC, lighting, refrigeration, renewable and distributed generation, and demand response:
1. Custom solutions reign.  Systems are generally difficult to integrate consistently and automated solutions such as fault detection tools and continuous optimization have had limited uptake by the market.
2. The workforce is not prepared.  There is a limited workforce that is skilled in making buildings work in an integrated way (designers, Cx providers, O&M staff) and it will only get more complex as we add other system integration requirements to achieve net zero.
3. Small commercial is key.  The focus for automation has been at the large commercial building level.  It is very difficult to provide cost-effective solutions for the small commercial market.  
A lack of accountability for energy performance and lack of consistency of delivery processes exist.  
1. Performance assurance accountability has not been assigned.  While energy performance goals are becoming widespread, no one entity is ultimately accountable for design or operations to meet targets.  As one example of assigning accountability, in Germany, the design engineer is accountable by law for building performance over the course of two years post occupancy and must work with the operations staff to fix issues. (are they accountable to an energy performance benchmark?)    In the US, the commissioning industry has provided performance assurance services (project-based, not ongoing) for owners during building delivery and existing operations.  However, it is difficult for the commissioning industry to “fix” the problems inherent with lack of accountability of designers to in-field performance, poor hand-off to O&M staff, and limited support for building staff to address operational issues without a mechanism for accountability to energy performance in place.  
2. Metrics for accountability to performance are not consistently defined. Once accountability has been assigned, how should it be measured?  The difference between modeled performance and field performance is key, as well as accounting for occupant loads.  
3. Inconsistent commissioning scopes are specified and varying results are delivered to owners.  The commissioning process is often fragmented, with results that may not support net zero goals.  For instance, new construction design review is skipped and existing building commissioning is often focused on a narrow set of operational measures as a one-time service.  Commissioning as an incidental service in the life of a building is not well positioned to assure net zero performance.  
III. Recommendations for Action 
As an overarching recommendation, the commissioning process needs to be integrated throughout building delivery and operations to deliver net zero energy in: a) new buildings and maintain over time, and b) in existing buildings to the extent possible, considering the as-built infrastructure.  The increasing complexity of systems and integration requirements may lead to more scalable solutions in a 3rd party service provider model, except potentially for large owners that can scale solutions within their own portfolios.  

There are four key recommendations as follows:

1. Create aggressive financial incentives for achieving net zero (move to general Policy section?): Through government and utility incentives, increase the level of efficiency/conservation than what would happen through natural market forces alone. 
a. Federal government role.  Government support for market transformation includes the traditional roles of technology R&D, tax incentives, and regulations that make building and operating inefficient buildings too costly.  A larger role in training and workforce development is also key, where organizations that can nimbly produce training infrastructure are supported (transforming the university system may be too slow?).  Government purchasing policies that call for net zero buildings, coupled with a framework for proving it will ultimately pave the way.  
b. Utility role.  Through national legislation, establish a regulatory framework for utilities that supports cost-effective investment in DSM towards net zero goals.  Make DSM equivalent to other capital investments for utilities, where earning a rate of return on these investments is allowed.  Allow M&V methods that support net zero goals at the whole building level rather than measure by measure approaches.  Further, create incentives for utilities to focus on energy performance tracking and persistence of savings over the long term.   

2. Create a framework for accountability & verification of net zero performance in design, construction, and operations.
a. Codes set the baseline.  New construction codes support integrated systems.  Additional code triggers for performance assurance over time (point of sale, renovation, lease, periodic) are important for improving the improving performance of the existing building stock.
b. Define accountability for energy performance and set benchmarks by building type.  Owners should be on the hook for energy performance, and they will hire the team they feel can get them this performance.  Building occupants will also need to have requirements set by the owner.
c. Federal oversight for M&V Standards and reporting requirements to prove net zero building performance.
3. The DOE conducts research that demonstrates the feasibility of delivering systems that integrate all building energy performance components:

a. Loads: HVAC / Refrigeration / Lighting / Plug loads
b. Generation: Renewables /Distributed generation / CHP

c. Other: Demand response (DR can ensure that loads don’t exceed site generation capacity)

To meet zero net energy goals through scalable solutions, these systems should be:

a. Designed to be modularized, plug & play, with standard means for system control (custom solutions are not scalable) 

b. Set up for tracking energy performance and implementing M&V requirements for initial and ongoing performance assurance
c. Able to automatically detect faults and where possible, continuously optimize system operation
4. The DOE sponsors case studies of new and existing buildings that document the value of net zero energy buildings and demonstrate business models for delivering energy performance:

Pilot different business models for assuring integrated performance in new buildings:

a. Design, build, operate, maintain – full service building construction and ongoing management of facilities 

b. Traditional designer, contractor, commissioning provider model with framework for accountability added.

Pilot different business models for assuring integrated performance in existing buildings:

a. 3rd party service provider (owns?) operates the system and sells comfort, lighting, refrigerated space.  The service providers have a financial driver for efficiency since they pay the O&M costs. There is less value in selling new equipment, and more value in optimizing existing systems.  

b. Large real estate service companies /property management firms include lease arrangements include incentives for tenants to save energy such as increasing block rates for tenants.  These commercial real estate companies would develop internal staff (net zero energy managers) and processes for delivering net zero energy buildings on a mass scale.

c. Large retail owners – similar to large real estate service companies, retail provides an opportunity for a scaled solution with a single large owner.  This opportunity may be more fruitful due to the similarity of the buildings.  

CBC Years 2/3: Near-term actions / prerequisites for long-term changes:

1. There is great near-term need for a better understanding of energy performance tracking tools and the management systems integral to making changes. (DOE research, guidance, case studies)

2. Case studies that gauge how well current automated fault detection tools work are needed.  Results are anecdotal to date.  
3. The industry needs clear and cost-effective M&V tools and standards to certify net zero: 

· New construction benchmarks to set energy performance accountability (prove net zero, or at least prove design performance is reached).  Still the problem with non-design conditions and occupancy, modeling accuracy.  

· For both new and existing buildings, ongoing M&V requirements are needed.
4. Workforce development of engineers and technicians with building science expertise 
Possible Appendix (not part of the page limit): “bike rack” Items that need to be picked up at a later time or need expansion outside of the core report 
· References and Resources
1. Role of price signals / energy tax ?
2. Existing commissioning industry impacts
FOR REFERENCE
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Performance Assurance Outline

Draft topics for PA:
New Construction Performance Assurance

Cx / Assuring as-designed performance

Hand-off to operations (becoming an existing building)

Existing Building Performance Assurance

EBCx 

Ongoing Cx & Energy performance tracking for persistence

Energy information systems 
Fault detection systems

Building optimization systems (self-tuning controls, continuous optimization routines)
Monitoring and verification of savings
Facilities O&M
Occupant Opportunities 

highlights regarding PA to blend with a separate group on owner/tenant
Benchmarking and Performance Assurance Work Group
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