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October 31, 2023
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Today’s Presenter

Andrew Schulte

Mr. Schulte is a Director in ICF’s Energy Efficiency and 

Sustainability group, with nearly 18 years of experience. In support 

of the U.S. Environmental Protection Agency’s (EPA’s) ENERGY 

STAR Buildings program, Mr. Schulte assists partners seeking to 

integrate ENERGY STAR tools and resources, including the 

Guidelines for Energy Management and Portfolio Manager, into 

organization-wide energy and sustainability strategies. He has also 

led the development, delivery, and evaluation of the ENERGY STAR 

Buildings training program, and has presented hundreds of 

benchmarking and energy management trainings over the course 

of his career. Mr. Schulte also supports engagement with service 

and product providers that are helping building owners and 

operators to develop and execute energy management projects.
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Today’s Agenda

• Welcome and Introductions

• Learning Objectives

• Understanding Different Types of Building Energy Assessments

• The Staged Approach to Building Upgrades

• Identifying Common Building Energy Performance Improvements

• Finding Expert Help

• Wrap-up and Q&A
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Overview of the Benchmarking & Energy Management 

Course

• October 17, 2023: Introduction to Energy Management

• October 24, 2023: Energy Tracking and Benchmarking

• October 31, 2023: Developing Energy Efficiency Projects

• November 7, 2023: Institutionalizing Continuous Improvement

• November 14, 2023: Benchmarking & Energy Management Cohort

All sessions will take place from 3:00 – 5:00 PM (Eastern)
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Learning Objectives

• In today’s session, attendees will:

• Understand how to take the next steps in identifying and pursuing energy 

improvements within school properties. 

• Recognize different types of energy assessments and when they are 

appropriate. 

• Understand the benefits of a staged approach to energy improvements. 

• Explore common improvements across different building systems. 

• Identify the types of solution providers that can support your projects. 
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Situating This Module Within the Energy Management 

Process
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Understanding Different Types of 
Building Energy Assessments
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Comparing Benchmarking to Other Forms of 

Assessment

• Benchmarking is: 

• An important first step in the assessment of your building’s energy requirements 

and opportunities for energy performance improvement. 

• Focused on how your building is performing compared to itself over time and/or 

compared to other similar buildings.

• Doesn’t tell you why your building is performing this way, nor what measures 

need to be implemented to achieve a specified level of energy performance.

• Intended to be agnostic re: systems/equipment/technology.
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Comparing Benchmarking to Other Forms of 

Assessment, cont’d.

• Portfolio Manager → how the 

building is actually performing 

based on energy consumption and 

basic operational attributes

• Building Energy Asset Score → how 

the building could/should perform 

based on design, construction, and 

energy systems
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Benchmarking Informs Next Steps to Achieve Energy 
Performance Improvements 

Select Properties for 
Further Assessment

School 
3

School 
2

School 
1

Identify Top Performers

Energy Audits
Retro-

Commissioning
Treasure 

Hunts
Today’s Focus

Harvest Best 
Practices

Pursue 
Recognition

Implement 
Improvements
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Different Assessment Types for Different Needs

• Audits

• Document where and how energy is being used within a property (building 

systems as well as individual pieces of equipment).

• Provide recommendations for improvements/upgrades (both O&M and capital 

projects), along with expected costs and benefits. 

• No guarantee that measures will be implemented.

• Commissioning / Re-commissioning / Retro-commissioning (RCx)

• Documents the extent to which the building is operating as intended. 

• Generally aligned with the identification of O&M measures and other 

adjustments, which are implemented as part of the RCx process.

• May also be referred to as “Tune-Ups”
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Different Assessment Types for Different Needs, 

cont’d.

• Treasure Hunts

• Collaborative effort to identify and remedy sources of energy waste.

• Generally focused on no- and low-cost opportunities (but not exclusively).

• Promote the participation of a different groups, including students and non-

technical audiences, that may have valuable insight into building operations.
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Energy Audits

• Different “levels,” as defined by ASHRAE 

Standard 211-2018:

• Level 1

• Basic building walk-through

• Interviews with building staff

• Utility bill review

• Level 2 

• Level 1 + detailed review of all building systems

• Financial analysis of identified measures (including no-

/low-cost and CapEx)

• Level 3

• “Investment-grade” analysis of expected costs and savings

• Typically used as a “deeper dive” for larger measures 

uncovered by a Level 2 audit
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Energy Audits, cont’d.

• Level 1 Audit:

• Review Historical Utility and Onsite Generation Data

• Review Rate Structure

• Facility Site Survey

• Space Function Analysis

• Identify Low-Cost and No-Cost Energy Efficiency Measures (EEM) 

Recommendations

• Identify Potential EEM Capital Recommendations

• Review EEMs with Owner’s Representative

Source: https://ashrae.iwrapper.com/ASHRAE_PREVIEW_ONLY_STANDARDS/STD_211_2018_RA2023, sections 

5.3 (procedure) and 6.1 (reporting) 

https://ashrae.iwrapper.com/ASHRAE_PREVIEW_ONLY_STANDARDS/STD_211_2018_RA2023
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Energy Audits, cont’d.

• Level 2 Audit 

• Electric Cost Component Breakdown

• Facility Site Survey (building upon the Level 1 survey)

• Review of Current O&M Procedures

• Determine Key Operating Parameters

• Conduct End-Use Breakdown

• Initial Measures List

• Calculate Energy Savings

• Estimate EEM Costs

• Conduct Economic Analysis

• Quality Assurance Review

• Review EEMs with Owner’s Representative

Source: https://ashrae.iwrapper.com/ASHRAE_PREVIEW_ONLY_STANDARDS/STD_211_2018_RA2023, 

sections 5.4 (procedure) and 6.2 (reporting) 

https://ashrae.iwrapper.com/ASHRAE_PREVIEW_ONLY_STANDARDS/STD_211_2018_RA2023
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Energy Audits, cont’d.

• Level 3 Audit 

• Determination of Recommended EEMs

• Cost and Cost Savings of Recommended EEMs

• Life-Cycle Cost Analysis

• Risk Assessment

• Review Recommendations with Owner’s Representative

Source: https://ashrae.iwrapper.com/ASHRAE_PREVIEW_ONLY_STANDARDS/STD_211_2018_RA2023, 

sections 5.5 (procedure) and 6.3 (reporting) 

https://ashrae.iwrapper.com/ASHRAE_PREVIEW_ONLY_STANDARDS/STD_211_2018_RA2023
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Audit Alternatives

• DOE’s School Energy Assessment (SEA) Form, in combination with the 

DOE Quick Building Assessment Tool (QBAT)

• A “quick assessment capability for identification of energy improvement 

opportunities, recommendations for energy efficiency measures, and 

associated health and safety benefits.”

• QBAT module located within the DOE Building Energy Asset Score.

• Can feed results into an Energy Conservation Measure (ECM) Cost Estimator 

tool.

https://help.buildingenergyscore.com/support/solutions/articles/8000104117
https://buildingdata.energy.gov/#/asset-score
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SEA → QBAT → ECM Estimator Workflow

• School Energy Assessment Form

• Asset Score Login

• Asset Score Documentation & 

Resources

• ECM Estimator Tool

https://www.energy.gov/sites/default/files/2023-03/School%20Energy%20Assessment%20%28SEA%29%20Form%20v4.xlsx
https://buildingenergyscore.energy.gov/
https://buildingenergyscore.energy.gov/resources
https://buildingenergyscore.energy.gov/resources
https://help.buildingenergyscore.com/helpdesk/attachments/8105887397
https://youtu.be/8ouToXma9mc
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Commissioning / Re-commissioning / 

Retro-commissioning (RCx)

• Commissioning

• “Process of ensuring that systems are designed, installed, functionally 

tested, and capable of being operated and maintained according to the 

owner’s operational needs.”

• Typically associated with new building construction / major renovations.

• Retrocommissioning

• Similar process, but for buildings that were never commissioned before 

entering into service.

• Recommissioning

• Similar process, but for buildings that were commissioned.

• Ideally scheduled every 3 – 5 years, but some organizations may opt for 

ongoing or “continuous” commissioning.

Source: https://www.energystar.gov/sites/default/files/buildings/tools/EPA_BUM_CH5_RetroComm.pdf 

https://www.energystar.gov/sites/default/files/buildings/tools/EPA_BUM_CH5_RetroComm.pdf
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General Phases of RCx

• Project Planning

• Select property

• Select a commissioning provider

• Develop scope of work

• Project Execution

• Conduct assessment

• Implement recommendations (turnkey vs. hybrid vs. owner-led approach)

• Verification of measures and savings

• Maintaining Performance

• Training for relevant building staff

• Review and update O&M / preventative maintenance plan

Source: https://www.energystar.gov/sites/default/files/buildings/tools/EPA_BUM_CH5_RetroComm.pdf 

https://www.energystar.gov/sites/default/files/buildings/tools/EPA_BUM_CH5_RetroComm.pdf
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Treasure Hunts

• A “collaborative quest” where a variety of organizational stakeholders 

– not just facilities staff! – play a role in finding opportunities for 

energy improvement. 

• Goal is to “strike a positive, optimistic tone, focusing on outcomes and 

improving day-to-day operations.”

• Identified measures are opportunities for improvement, as opposed to 

shortcomings or deficiencies.

• May involve outside expertise (e.g., consultants, contractors), but does 

not require these resources (as opposed to audits and RCx).
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Treasure Hunts, cont’d.

• A wide variety of free resources are available via ENERGY STAR

https://www.energystar.gov/sites/default/files/tools/14336_ENERGY_STAR_Treasure_Hunt_Lite_Guide_v06_508.pdf
https://www.energystar.gov/buildings/tools-and-resources/energy_treasure_map_k_12_schools
https://www.energystar.gov/buildings/tools-and-resources/energy_treasure_map_k_12_schools
https://www.energystar.gov/buildings/tools-and-resources/energy_treasure_map_k_12_schools
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Opportunities to “Share Your Treasure”

See: https://www.energystar.gov/treasure-

hunt-listing 

https://www.energystar.gov/treasure-hunt-listing
https://www.energystar.gov/treasure-hunt-listing
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Polling Break

• Which of the preceding assessment activities have you carried out 
at schools in your District (select all that apply)?

1) Energy audit (level 1, 2, or 3)

2) Commissioning/re-commissioning/retro-commissioning

3) DOE's Quick Building Assessment Tool

4) Treasure hunt

5) Other approach (please indicate)

6) We have not implemented any school energy assessments
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The Staged Approach to Building 
Upgrades
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What Does This Symbol Mean To You?
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The Staged Approach to Upgrades

Source: ENERGY STAR Building Upgrade Manual,  

https://www.energystar.gov/sites/default/files/

buildings/tools/EPA_BUM_CH1_Intro.pdf 

Source: DOE/NREL Advanced Energy Retrofit Guide: K-

12 Schools, 

https://www.nrel.gov/docs/fy14osti/60913.pdf  

https://www.energystar.gov/sites/default/files/buildings/tools/EPA_BUM_CH1_Intro.pdf
https://www.energystar.gov/sites/default/files/buildings/tools/EPA_BUM_CH1_Intro.pdf
https://www.nrel.gov/docs/fy14osti/60913.pdf
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The Importance of Staging/Sequencing Upgrades

• Systematic approach (consistent with a strategic, rather than 

piecemeal, approach to energy management).

• Each step builds on savings from prior steps.

• Accounts for interactive effects.

• Maximizes energy savings, minimizes unnecessary costs.

• Early wins make approval for subsequent measures more likely.
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A Staged Approach May Not Always Be Possible

• Deferred maintenance items

• Emergency replacement

• COVID-driven focus on indoor air quality and HVAC systems

• You know your schools the best!

“Energy managers must tailor their plans to match the needs of the school, 

so the staged approach presented here may not always fit. Departing from 

the stages shown here may be necessary at times, to deal for example with 

financial constraints or school operations.” 

Advanced Energy Retrofit Guide – K-12 Schools (pg. 52)

https://www.nrel.gov/docs/fy14osti/60913.pdf
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Polling Break

• Have you applied the staged approach to energy management at 
any of the schools in your District?

1) Yes

2) No

3) We tried, but needed to deviate from the recommended sequence 
because [please indicate]

4) I don't know
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Identifying Common Building 
Energy Performance 
Improvements
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Identifying Common EE Measures for Schools

• Review the Fundamental Building Science course for a system-by-

system discussion, including common equipment types and common 

improvements.

• The most specific and relevant recommendations for your school are 

going to come from staff knowledge and onsite assessments.

• Today, we’re focusing on resources that have already distilled best 

practices and likely measures.
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Advanced Energy Retrofit Guide – K-12 Schools

• Extensive guide covering:

• Planning

• Existing Building Commissioning

• Building Retrofits

• Measurement & Verification

• Operations & Maintenance

• Decision-aiding guidance re: types of 

assessments to perform

• Recommended EE measures and packages 

of measures

https://www.nrel.gov/docs/fy14osti/60913.pdf
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Better Buildings Resources

• Better Buildings Low-Carbon 

Technology Strategies

• Resources for Primary Schools and 

Secondary Schools

• Recommendations broken out by 

Simple / Intermediate / Advanced

• Lighting

• Space Conditioning and Water Heating

• Controls and Analytics

• Building Envelopes

• Plug and Process Loads

• Renewables and Battery Storage

https://betterbuildingssolutioncenter.energy.gov/sites/default/files/attachments/Primary_School_BB_Carbon_Strategies.pdf
https://betterbuildingssolutioncenter.energy.gov/sites/default/files/attachments/Secondary_School_BB_Carbon_Strategies.pdf
https://betterbuildingssolutioncenter.energy.gov/sites/default/files/attachments/Primary_School_BB_Carbon_Strategies.pdf
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Better Buildings Resources, cont’d.

• K-12 Lighting Toolkit

• Webinars/Videos

• Fact Sheets

• Guidance

• Reports

• Case Studies 

• Specifications

https://betterbuildingssolutioncenter.energy.gov/k-12-lighting-toolkit
https://betterbuildingssolutioncenter.energy.gov/k-12-lighting-toolkit
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DOE School Efficiency Enhancement Guides

• School Building Management System Replacement Package

• School Boiler Replacement Package

• School Chiller Replacement Package

• School RTU Replacement Package

https://www.energy.gov/sites/default/files/2022-08/bto-schools-bms-replacement-083022.pdf
https://www.energy.gov/sites/default/files/2022-08/bto-schools-boiler-replacement-083022.pdf
https://www.energy.gov/sites/default/files/2022-08/bto-schools-chiller-replacement-083022.pdf
https://www.energy.gov/sites/default/files/2022-08/bto-schools-rtu-replacement-083022.pdf
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ENERGY STAR Building Upgrade Manual

• Built around the staged 

approach to energy 

management.

• Dedicated chapters for each 

defined stage (RCx, lighting, 

supplemental loads, air 

distribution, and 

heating/cooling), plus:

• Chapters on investment 

analysis and financing

• Dedicated chapter focused 

solely just K-12 schools

https://www.energystar.gov/buildings/tools-and-resources/building-upgrade-manual
https://www.energystar.gov/sites/default/files/buildings/tools/EPA_BUM_CH10_Schools.pdf
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Other ENERGY STAR Resources

• ENERGY STAR Checklist of Energy-

Saving Measures

• Broken out into lower-cost measures 

and rapid payback measures (where 

applicable)

• Operations & Maintenance

• Lighting 

• Plug Load: Office Equipment

• Plug Load: Food Service Equipment

• Heating and Cooling

• Occupant Behavior and Education

https://www.energystar.gov/sites/default/files/tools/Checklist_of_common_energy_saving_measures_2021.pdf
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Polling Break

• What sources of guidance have been most useful to your District in 
identifying specific energy performance improvements for 
implementation at your school (select all that apply)?

1) DOE

2) ENERGY STAR

3) Local utility

4) Local government entities (town/city, county, regional)

5) State energy office

6) Third party contractors/consultants

7) Other (please identify)
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Finding Expert Help
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ENERGY STAR Service and Product Providers

• ENERGY STAR Partner organizations that assist owners and 

operators of commercial buildings to benchmark, improve 

performance, and earn recognition

• Partnership based on demonstrated experience benchmarking 

customer buildings in Portfolio Manager and/or helping buildings to 

earn the ENERGY STAR certification.

• Search for all ENERGY STAR SPP Partners

• Identify the Most Active SPP Partners (based on 

benchmarking/certification counts)

• Identify those partners using the Portfolio Manager web services 

API to exchange data with customers’ buildings

https://www.energystar.gov/buildings/save_energy_commercial_buildings/expert_help/find_spp/spp_partner_list
https://www.energystar.gov/buildings/save_energy_commercial_buildings/expert_help/find_spp/most_active
http://www.energystar.gov/buildings/facility-owners-and-managers/existing-buildings/save-energy/expert-help/find-spp/web_services
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Energy Service Companies (ESCOs)

• Turnkey solution (planning, financing, installation, measurement).

• Energy savings performance contracts (ESPC) may provide a solution 

when capital funds are not available, and/or when other financing 

options (debt, bond issuance) are not options.

• Typically suited for larger, more complex (multi-measure, multi-system) 

projects.

• See DOE/ORNL’s Energy Savings Performance Contracting: A Primer 

for K-12 Schools

https://www.energy.gov/sites/prod/files/2016/05/f31/K-12-ESPC-Primer_April2016.pdf
https://www.energy.gov/sites/prod/files/2016/05/f31/K-12-ESPC-Primer_April2016.pdf
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Reach Out to Your Utility

• Utility energy efficiency / demand side management programs often 

include incentives and/or cost-sharing opportunities for:

• Technical assistance (e.g., engineering studies)

• Energy assessments (audits, retro-commissioning)

• Audits may include requirements for measure implementation (e.g., utility cost share 

dependent on customer implementing all measures with payback under X years)

• Energy retrofit projects

• Prescriptive

• Custom

• Utility programs frequently depend on networks of pre-approved trade 

allies who will be able to carry out the work.

• When in doubt, don’t hesitate to reach out to your utility account 

manager!
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Polling Break

• Do you have experience with any of these expert resources (select 
all that apply)?

1) ENERGY STAR Service and Product Providers

2) Energy service companies (ESCOs)

3) Utility-provided technical assistance

4) Other (please identify)
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Questions?

We look forward to working with you!
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