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Background:

A Few Definitions

• Energy Service Company (ESCO) = A company 
that provides energy efficiency-related and 
other value-added services and for which 
performance contracting is a core part of its 
energy-efficiency services business.

• Energy Conservation Measure (ECM) = A 
permanent improvement in a facility, designed 
to significantly reduce energy cost and total 
energy use at the facility.



Background:

A Few Definitions

• Performance Contract = A public contract 
between a school district and a qualified ESCO for 
the identification, evaluation, recommendation, 
design and construction of ECMs that guarantee 
energy savings and/or performance.

• Measurement & Verification (M&V) = 
Examination of installed ECMs using the 
International Performance Measurement and 
Verification Protocol (IPMVP).



Background:

A Few Definitions

• Actual Energy Savings = Actual cost savings 
attributable to the ECMs described in the 
Performance Contract.

• Guaranteed Savings = Costs that the ESCO 
warrants and guarantees the school district will 
avoid due to implementation of the ECMs 
described in the Performance Contract.

• Guarantee Bond = A bond, letter of credit, or 
other instrument of security to provide assurance 
the ESCO will achieve the Guaranteed Savings.



Background:

A Few Definitions

• Cash Flow = Total Guaranteed Savings minus 
the total of the installment payments over the 
life of the Performance Contract.

• Adjustment = Modification of the baseline 
energy consumption or actual energy 
consumption to account for operational 
changes and/or weather normalization.

• Operations & Maintenance (O&M) = Cost of 
operating and maintaining the facility.



Background:

School Energy Performance Contracting

• Public K-12 Schools
• Since 1985 (HB 264)
• Past 10 years

– $324 M in cumulative 
energy savings

– $690 M in construction 
costs

• Contract between school 
district and ESCO

• OFCC provides technical 
review



Background:

School PC Key Features

• School district can borrow funds to pay for project 
without voter approval

• School board can use simplified competitive selection, 
reducing time and complexity

• OFCC reviews proposal for technical feasibility

• Energy savings guaranteed

• Annual measurement & verification (savings report)



Background: 

When to Use Performance Contracting? 

I don’t have the money
for a project

I have the money, 
but I need to use it for 

something else

OR
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Millions of Dollars

Number of Projects $1.6 Billion
>1,200 projects
$55 M/year
42 projects/year

Background:

School PC Projects and Dollars



 $-

 $500,000

 $1,000,000

 $1,500,000

 $2,000,000

 $2,500,000

 $3,000,000
19

86
19

87
19

88
19

89
19

90
19

91
19

92
19

93
19

94
19

95
19

96
19

97
19

98
19

99
20

00
20

01
20

02
20

03
20

04
20

05
20

06
20

07
20

08
20

09
20

10
20

11
20

12
20

13
20

14
20

15

Background:

School PC Average Project Size



Background:

Energy Service Company (ESCO) Industry

$8.3 Billion by 2020

ESCO: “A company that provides energy efficiency-related and other value-
added services and for which performance contracting is a core part of its 
energy-efficiency services business.”



Background:

How much ESCO work is still out there?

Source: Lawrence Berkeley National Laboratory, Donald Gilligan (NAESCO) , and U.S. DOE, 2013
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Energy opportunity examples:

Maintaining Energy Intensive Assets

• Maintaining Energy Assets is critical to any 
successful energy management plan

• As equipment ages, maintenance is more critical 
 HVAC systems; Chillers; Boilers, Heat pumps, etc.
 Air Handling Units; filters, belts, motors, sensors, 

controllers.
 Energy Recovery Systems; Heat Wheels, plate 

Heat exchangers
 Controls Systems (BAS); controllers, sensors, etc.

• CMMS is a great tool to ensures all systems are 
touched on a monthly, quarterly, yearly basis.



Energy opportunity examples:

Retro-Commissioning (RCx)
• Think of “Retro-Commissioning” or “Re-

Commissioning” as tuning up your car
• Buildings age, deteriorate, & have problems
 Control Sensors
 Control Sequences
 Set Points/Schedules
 New Equipment
 Enrollment Changes
 Thermal Imaging: envelope, valves, motors, electrical 

panels and switch gear.
• Important to RCx every 3-5 years to maintain 

peak performance in your buildings

$1.5/SF and above for utility costs 
can be a good candidate for RCx



1 2

Sample Size: 562 Existing Bldgs;   Median RCx cost: $0.30 per sq ft;     
Median Energy Savings: 16%;    Median Payback Period:  1.1 years

3

Energy opportunity examples:

Retro-Commissioning (RCx)



Energy opportunity examples:

Retro-Commissioning (RCx)



Recommended 
applications:  
parking lots, building 
exterior, cafeteria, 
natatorium, and 
gymnasium  

Energy opportunity examples:

LED Lighting Retrofits

• As technology advances, the costs are starting 
to come down



Sample 2016 project:  Exterior lighting 
conversion from metal halide to LED, project 
cost $22,372, project annual utility savings 
$3,535, < 7 year payback (not including 
rebate). Interior lighting was approx. 7 years.

• Be sure to seek out 
utility rebates!

Energy opportunity examples:

LED Lighting Retrofits



• RCx conducted 3-5 years, implemented for short periods of 
time, backward looking

• SBS continuously commissioning, every day, 365 days a year 
and are prescriptive:

 Monitor building performance
 Detect inefficiencies
 Diagnose problems in real-time
 Alert facilities and maintenance staff
 Provide cost-benefit for the fix

• Smart Building System may need to consider: 
 Add sub-meters and sensors
 Upgrade communications network
 Integrate work order system / CMMS
 Selection of intelligent software

Energy opportunity examples:

Smart Building System (SBS)



RCx Program:  $250K per year, 20% campus, 5 yr rotation  
SBS Program:  $1M/yr, 10% energy spend, Payback <2yrs

SBS Pilot
Microsoft Campus

118 Buildings
14.9M square feet

30K HVAC equipment
7 BAS Systems
2M kwh per day

Source: Lawrence  Berkeley National Laboratory

Energy opportunity examples:

Smart Building System (SBS)
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Project Approval Cycle:

Law Change

• House Bill 487, effective 9/17/14, required OFCC to adopt 
rules for competitive selection

• Ohio Administrative Code (OAC) 3318:1-10-01 provides 
process for competitive selection of ESCO

• Rules were effective 4/01/15 for any energy performance 
contracts approved by school district resolution

• Rules outline a Request for Qualifications (RFQ) process

• Districts must engage in a RFQ process prior to undertaking 
an energy project



Project Approval Cycle:

School PC Project Cycle

Project 
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creates 
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(RFQ)

Construction Annual 
Reporting
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• Prepare RFQ
• Solicit at least three ESCOs
• Evaluate qualifications
• Select most qualified
• Publicly announce the selection
• Enter into negotiations for the technical 

report/energy project

Project Approval Cycle:

Select ESCO



Minimum content to include in district’s RFQ

1) General description of the buildings that are being 
considered for the project

2) Utility bills for most recent 12 months

3) Evaluation criteria for the selection

4) How to submit a statement of qualifications

Project Approval Cycle:  

Request for Qualifications (RFQ)



Project Approval Cycle:  

Request for Qualifications (RFQ)



• Issue RFQ at least 14 days prior to submission deadline

• Use one or more solicitation methods:
• Direct invitation
• Electronic notification
• Websites
• Newspapers
• Additional methods

• Solicit qualifications from at least three proposers

• Make good faith effort to solicit responses from proposers 
who are ready, willing and able to undertake the project

Project Approval Cycle:

District Responsibilities for Solicitation



• District must review in a timely manner

• District must use evaluation criteria in RFQ

• May request clarifications, conduct interviews, or request 
additional information to supplement the RFQ

• May accept or reject statements of qualifications in whole 
or in part
• In whole:  may reject a proposer as being not qualified
• In part:  may reject qualifications of a proposer’s project manager 

for lack of experience

Project Approval Cycle:

District Responsibilities for Evaluation



• Select the proposer deemed to be most qualified

• Follow your district’s own process as to whether a board 
resolution is required at this stage

• Publicly announce the selection

• Enter into negotiations for the technical report/energy 
project

• If negotiations fail, district must inform ESCO in writing of 
the termination of negotiations

• District may then negotiate with the next most qualified 
proposer without issuing a new RFQ

Project Approval Cycle:

District Responsibilities for Selection
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Project Approval Cycle:

Technical Report & OFCC Review

• ESCO creates technical report (energy analysis and 
recommendations) for school district 

• If district wishes to move forward with the project, it may 
submit to OFCC:
– Copy of its findings
– Request to incur indebtedness for an installment payment contract

• OFCC staff conducts a technical review 

• If approved, OFCC issues a letter to the district with conditions 
of approval

• District may proceed with project after board resolution



Project Approval Cycle:

New Proposal Guide
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Post-construction:

Savings Guarantee

• Effective for entire term of contract

• Specifies how savings are measured & verified (M&V)

• School must operate equipment appropriately

• Provides remedies in the event of a savings shortfall

• May be waived by district after three years under 
certain conditions 

• Use sample guarantee on OFCC web site or 
incorporate this language into contract



Post-construction:

Annual Savings Report

• Prior to 2011 – District to create an annual savings 
report annually

• 2011 – Submit annual savings report to OFCC, 
certified by third party

• 2013 – Project savings must be guaranteed

• 2014 – Report in OFCC standard format, developed 
collaboratively with industry

• 2016 – Have received 62 reports



Post-construction:

Annual Savings Report Law Changes

Old Law New Law – September 17, 2014
No prescribed format Summary format prescribed
Third party verification required Third party not required
Report required for term of loan Report required for three

consecutive successful years
Guarantee for term of loan Guarantee for term of loan, with

school district option to opt out 
after three consecutive successful 
years
Summary pages posted on OFCC 
website



Post-construction:

Annual Savings Report Goals

• Create a consistent summary of results

• Interpret results more easily

• Ensure that all projects report 

• Be able to compare actual results across 
projects and ESCOs

• Publish results on OFCC website



Post-construction:

Annual Savings Report Summary Template



Post-construction:

Summary Chart



Post-construction:

Annual Savings Report Results



Post-construction:

Measurement & Verification

Recommend following the International Performance Measurement and 
Verification Protocol (IPMVP)

Option C adjustments for:
• Weather
• Utility rates
• Operational changes

IPMVP Option Common applications

A Partially Measured 
Retrofit Isolation

Lighting

B Retrofit Isolation Variable frequency drives

C Whole Facility Multiple measures across an entire building

D Calibrated Simulation New build



• Operational changes more difficult over time
• Capability of savings vs. actual savings
• More M&V is not necessarily better
• Proof of design concept within first 3 years
• Project success is a shared responsibility

Post-construction:

Measurement & Verification



Post-construction:

Project Example – Twinsburg High School

• $505,323 cost savings
• 41% energy reduction
• Energy Star rating changed from 1 to 78
• Greenhouse gas emissions prevented: 2,412 metric tons



Post-construction:

Project Example – Twinsburg High School

Three (3) 9 mmbtuh boilers to three (3) 3 mmbtu high efficiency boilers
• Reduced boiler footprint
• “Right-sized” boilers
• Energy savings



Post-construction:

Project Example – Twinsburg High School



Post-construction:

Project Example – Twinsburg High School



Post-construction:

Project Example - Lorain JVS

• Project Cost = $3,837,105
• Year 1 Savings = $338,511
• Payback 11.3 years 
• Energy Conservation Measures

– Lighting upgrade
– Building automation expansion
– Water conservation
– Solar thermal
– HVAC including steam to hot water, 

installation of secondary loop on cooling 
system, motors, drives, AHU improvements



Post-construction:

Persistence of Savings - examples

Air Handler filter banks

Well-maintained Poorly maintained



Heat Wheels

Well-maintained Poorly maintained

Post-construction:

Persistence of Savings - examples
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Patrick Love, PE, CEM
patrick.love@ofcc.ohio.gov

614-728-6134
Lane Beougher, FAIA, LEED AP BD+C

lane.beougher@ofcc.ohio.gov
614-644-8331

Questions?

Thank you!


	��What’s New with�Energy Conservation?�BASA  2017 School Facilities and Safety Conference����Patrick Love, PE, CEM�Lane Beougher, FAIA, LEED AP BD+C�Ohio Facilities Construction Commission
	Topics
	Topics
	Background:�A Few Definitions
	Background:�A Few Definitions
	Background:�A Few Definitions
	Background:�A Few Definitions
	Background:�School Energy Performance Contracting
	Background:�School PC Key Features
	Background: �When to Use Performance Contracting? 
	Background:�School PC Projects and Dollars
	Background:�School PC Average Project Size
	Background:�Energy Service Company (ESCO) Industry
	Background:�How much ESCO work is still out there?
	Topics
	Energy opportunity examples:�Maintaining Energy Intensive Assets
	Energy opportunity examples:�Retro-Commissioning (RCx)
	Energy opportunity examples:�Retro-Commissioning (RCx)
	Energy opportunity examples:�Retro-Commissioning (RCx)
	Energy opportunity examples:�LED Lighting Retrofits
	Energy opportunity examples:�LED Lighting Retrofits
	Energy opportunity examples:�Smart Building System (SBS)
	Energy opportunity examples:�Smart Building System (SBS)
	Topics
	Project Approval Cycle:�Law Change
	Project Approval Cycle:�School PC Project Cycle
	Project Approval Cycle:�School PC Project Cycle
	Project Approval Cycle:�School PC Project Cycle
	Project Approval Cycle:�Select ESCO
	Project Approval Cycle:  �Request for Qualifications (RFQ)
	Project Approval Cycle:  �Request for Qualifications (RFQ)
	Project Approval Cycle:�District Responsibilities for Solicitation
	Project Approval Cycle:�District Responsibilities for Evaluation
	Project Approval Cycle:�District Responsibilities for Selection
	Project Approval Cycle:�School PC Project Cycle
	Project Approval Cycle:�School PC Project Cycle
	Project Approval Cycle:�Technical Report & OFCC Review
	Project Approval Cycle:�New Proposal Guide
	Project Approval Cycle:�School PC Project Cycle
	Project Approval Cycle:�School PC Project Cycle
	Project Approval Cycle:�School PC Project Cycle
	Topics
	Post-construction:�Savings Guarantee
	Post-construction:�Annual Savings Report
	Post-construction:�Annual Savings Report Law Changes
	Post-construction:�Annual Savings Report Goals
	Post-construction:�Annual Savings Report Summary Template
	Post-construction:�Summary Chart
	Post-construction:�Annual Savings Report Results
	Post-construction:�Measurement & Verification
	Post-construction:�Measurement & Verification
	Post-construction:�Project Example – Twinsburg High School
	Post-construction:�Project Example – Twinsburg High School
	Post-construction:�Project Example – Twinsburg High School
	Post-construction:�Project Example – Twinsburg High School
	Post-construction:�Project Example - Lorain JVS
	Post-construction:�Persistence of Savings - examples
	Post-construction:�Persistence of Savings - examples
	Topics
	Questions?

