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What will we cover today?

What are Non-Energy Benefits (NEBs)?

Why NEBs are important?

nat is their connection to business performance?
How to find and maximize value?

Improving payback period with NEBs- Examples
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Your participation in the meeting is critical to the success of the NEB tool. We kindly request that you be prepared to provide individual feedback,
questions, comments, and suggestions.

FACA Notice: In addition, to use our limited time most effectively, we will ask participants to refrain from passing judgment on another
participant's recommendations or advice and instead concentrate on their own, individual experiences. It is not the object of this forum to obtain
any group position or consensus.
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What are NEBs?

Non-energy benefits (NEBs) are the positive outcomes that result from energy
efficiency efforts, beyond the direct savings in energy and demand.

NEBs can be beneficial participants in energy efficiency program, the utility system,
and society.

Also known commonly known as co-benefits, soft benefits, auxiliary benefits, ot non-
energy impacts.

&5 &_ %
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What are NEBs?

» Additional benefits of energy projects which also impact business
performance and objectives

* Help drive down payback for energy projects by quantifying and
showcasing additional cost and other benefits

Example of Corporate Responsibility Report

Principle FY2018 FY2019 FY2020 Fyz2021 Fya2022 2022 Goal Progress
Vibrant Communities

Annual Vibrant Communities Charitable Giving (U.S. Dollars in Millions) 0 28 6.8 59 3.0

Cumulative Charitable Giving Toward 2030 Goal (U.S. Dollars in Millions) 1] 28 9.1 15 18 (=]
Safety Excellence

Employee Total Reportable Incident Rate (Number of Incidents x 200,000 [Total Hours Worked) 0.28 0.27 0.36 0.29 0.27 [
Emplayee Lost Time Incident Rate ([Mumber of Incidents x 200,000 [Total Hours Warked) 0.05 0.04 0.04 0.06 0.07

Employee Fatalities a Q 0 O a

Contractor Total Reportable Incident Rate (NMumber of Incidents x 200,000 [Total Hours Worke 0.23 0.32 0.30 0.15 0.23 (=
Contractor Lost Time Incident Rate (Mumber of Incidents x 200,000 [Total Hours Worked) 0.00 0.02 0.03 0.03 0.03

Contractor Fatalities 0 1 0 0 0
Tier 1 Process Safety Event Rate (Number of Events per 100 Workers per Year) 0.04 0.02 0.01 0.03 0.03 [}
011 0.14 0.13 0.12 011

Tier 2 Process Safety Event Rate (Number of Events per 100 Workers per Year)

Distribution Incidents 3 6 3 2 3 [
Total Number Significant Spills < (0] 0] 0] 0 (0]




Why Important?
Pillars of Industrial Decarbonization

(7 R
N 94 ok j}"ﬁ( x TN CARBON CAPTURE,
o UTILIZATION,
LOW-CARBON AND STORAGE

FUELS

INDUSTRIAL
ELECTRIFICATION

ENERGY EFFICIENCY

Energy Efficiency & Electrification are at the heart of decarbonization pillars

- but project implementation needs improvement
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More Implementation Needed!

What will it take to get more manufacturers to implement
decarbonization projects?

25%

* S - Improve payback period

* Training - Connect benefits to
their business objectives

e Make it easy for available
resources to maximize benefits
of projects

]
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Industrial Assessment Centers, “Industrial Assessment Center Database,” 2024. https.//iac.university/download (accessed Oct. 23, 2024). NREL | 6
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NEBs Contribute to Strategic Business Goals

Business Non-Energy Benefits

Perspective

Departmental \ Cost Savings /
Action Plans \ ) i ,
lI_II / o) ( Ry

Productivity



NEBs Strategic Contribution Table

NEBs contribute to Key Performance Metrics (sometimes they are the KPMs)

Impact Risk, Value, & Cost

Quantifiable- KPM and associated financial value

Not all are easily quantifiable but are still important

Based on research our team created NEBs Strategic Contribution Table with ~50 examples

Example from Table

Risk Reduction | Value Proposition Decrease Costs
Increase

Operations-
Quality

Defect Rate- Improved X X X

PPM or DPM quality-machine
performance



Jam Board - Exercise

Let’s Brainstorm common NEBs and sort them into KPI/KPM categories

Key Performance Indicators/Metrics

 Strategic Relationship Impacts

e Operations (Productivity/Quality)

e Sustainability/Environmental Impact

* Employee/Workplace Impact (Safety/Engagement)
e Other



How do we find NEBs for an Energy Project?

* Goals & objectives

* Training & guidance on learning about what kind
of NEBs are common to different kinds of energy
projects

* Understand the full process & problems
— Impact the facility
— Impact other operations

* Talk to people!

— End Users, Maintenance, Safety, Human
Resources, Quality

What does this sound like?

Process Improvement- Continuous Improvement
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NEB Finding Guidance Process & JUSTIFI Software

e Utilizes Six Sigma’s DMAIC Improvement Process

* Standards
—Quality Systems (ISO 9001)
—Environmental Management Systems (ISO 14001)
— Energy Management Systems (1ISO50001)



JUSTIFI

JUSTIFI Key Features

> Measure >> Analyze >> Improve >

A S S Y - N

Understand . . Examine ROI/
Facilit Quantify energy Identify & quantify payback,
actiity, ; system (baseline) & energy opportunities lterate & expand Create
egﬁgo[lnseer; ’ KPMs & related NEBs presentations/
reports
NEB Protocol ]

JUSTIFI translates the DMAIC process from the NEB Finding Guidance and Protocol
documents into an actionable, user-friendly workflow
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DOE IEDO Energy Efficiency & Decarb
Software Tools Workflow

50001 Ready

Navigator
Energy management

* Resources
* Track progress

VERIFI

Facility energy use

* Utility bill tracking
and analysis

* Utility/ GHG
savings analysis

MEASUR

System energy use

JUSTIFI

Additional impacts

* Industrial System
Analysis

* Treasure Hunts

* |Inventory

* Financial &
Performance
metrics impacts of
energy projects
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Let’s lllustrate with examples

How finding and quantifying NEBs for an energy projects
impact KPIs/KPMs and improve payback periods for
projects.
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Whiteboard Group Exercise- Results

Exercise #1

Bralnstorm common NEBs and sort them into the below KPL/KPM categories

L ——————

increased m:r;au;d lower duced
customer productivicy o reduce
loyalty energy safety
costs incidents
Increase Tonweer better improved
Improved stakehalder malntenance e of pecliaced ernpployet
reputation Imvestment/ ool u water morale
ticipat o
par EIPI o space LM pLion redu;;qd
noise
al;:‘lpmﬁeﬂ Thought shorter :T:ipmenl Nt
on time lead time better davelopment
delivery leadership down time material Improved
usage employee
workspace
\ less comfort
ey Ve raaris
equlérrn:rnr parts materials
utilization costs disposal
reduced hess machine
service caused
contracts delective
cost
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JUSTIFI Example: Cocoa Co.

ll)

Value Proposition: “Quality you never forget

Performance Metrics: Safety, Quality, On Time Delivery, Cost, & Sustainability

Goals: Increase Revenue 20%, Reduce Defects 10%, & Reduce Energy Cost 20%

Details

* Small manufacturer (SMM), making high quality [General Information | | Annual Energy Information

chocolate bars and candies. Quality drives customer Location: 100 Woodruff Ave,
loyalty. Folks from all over central Ohio enjoy touring the Rt Rt
chocolate factory.

Electricity Use: 100,000,000 kWh

Building Age: 75 years
& 78 4 Electricity Cost: $0.1/kWh

. ] Building Area: 70,000 ft2 5 1 Ueren QYA
* Chocolate bar machine rate: 1200 units/hr. Chocolate bar emand Use:

- # of Employee (This facility/Total): 150
line has 1% defect rate.

Demand Cost: $16.12/kW

Annual Operating Hours: 4160 hrs.

* Plant manager problems: safety- incidents cost between  FXITCIRE KLY
S50K-S100K each, new sustainability goals, defect Annual Production: 3,744,000 units
rate, need to reduce costs.

Natural Gas Use: 4,500,000 MMBTU

Natural Gas Cost: $4.00/MMBTU
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JUSTIFI Demo: Cocoa Co. Steam Assessment

Completed Facility Tour:

 Coalesced all pre-visit data
and entered it into JUSTIFI

* Engaged operators
responsible for steam
equipment

* Gathered steam system-
related data

* @Gained insights into key
performance concerns

* Quantified 3 energy
efficiency opportunities

What

Boiler
Feedwater pump
Steam lines
Chocolate Tank
Bar Line

Inputs (Energy)

-

Natural Gas
Electricity

How

Bar Guidance 2380
Steam Guidance 120
Food Safety Guides

A

Process

Bean Roasting
Chocolate Refining
Chocolate Holding

Bar molding / wrapping

A

Who

Mark Manager
Simran Steam
Ben Bar
Max Maintenance

"

Outputs

=

Cocoa Solids
Chocolate
Chocolate Bars

®

Performance

Productivity (Bars & Drops)
Safety
Tours
Emissions

Next Steps:

1 Explore steam processes / 1 Quantify NEB impact

end uses to identify NEBs

O Gather missing data

 Review impacts on costs,

energy, and KPI/KPMs




Cocoa Co Projects and NEBs

* 3 Energy Efficiency Projects with 12.8%

energy savings
— Insulate Hot Product Tank: S50k
* Are there safety issues?
— Fix Steam Leaks: $2.5k
* Are there safety issues?
— 100% Condensate Recovery: S50k
* Water Savings
— If do everything...
* CO2 Emissions
* Quality Improvements

Explore Opportunities Medify All Conditions
Novice View Expert View

Adjust High Pressure Condensate Recovery Rate

Baseline
Condensate Recovery Rate
75%

Adjust Low Pressure Condensate Recovery Rate
Baseline
Condensate Recovery Rate
75%
O Flash Condensate to Low Pressure

Modify Condensate Retumn Temperature

Assessment

Modifications

Condensate Recovery Rate

0o

Modifications

Condensate Recovery Rate

0o

RESULTS

Percent Savings (%)

Fuel Usage (MMBtu/yr)

Fuel Cost (Siyr)

Electricity Purchased (kWhiyr)
Electricity Cost (8)

Water Usage (galiyr)

Water Cost ($iyr)

Power Generated (kW)

Baseline Modifications Process Use (MMBtu/yr)
Return Temperature Return Temperature Stack Loss (MMBtufyr)
150 e =] Vent Losses (MMBtu/yr)
Unrecycled Condensate Losses
(MMBtu/yr)
[ Adjust Heat Loss Percentages Turbine Losses (MMBtu/yr)
Adjust Steam Demand/Usage Other Losses (MMBtu/yr)
Annual Emissi (tonne CO3)
Adjust High Pressure Steam Usage Annual Emissions Savings (tonne CO3)
Annual Cost($)
Baseline Meodifications Annual Savings (5)
Steam Usage Steam Usage
s 5 o]

Adjust Low Pressure Steam Usage

Baseline
Steam Usage
10 kib/hr

@

Modifications
Steam Usage

Baseline

87,6614
350,646

0

00
2,044.449.1
4089

0

54,046.7
17,532.3
79.8

5,096 6

0
10,314.9
4,651.32

354,735

T e
Selected Scenario

SANKEY

76,4135
$305,654
0

00
152,197.2
304

0

40,452
15.282.7
69.6

0

0
11,6322
4,054.5
596.81
305,958
48,776

HELP

. 14.0%

18



How to estimate? Talk to people!

e Safety

— https://www.osha.gov/
safetypays/estimator

— Talk with Human Resources
* Cost of intervention programs
e Cost of days off
* Quality
— Talk with Quality Team

— Cost of production to point of
waste

* Carbon
— EPA Emissions Hub / MEASUR
— Internal Cost of Carbon
* Expenses
— Maintenance Costs
* Replacement Costs
* Labor Costs
— Other Materials / Utilities

19
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How to estimate? Talk to people!

 Tank Insulation

— Talked with Safety team

 Someone gets burned at

least every other year

* Had to reroute Tour groups

— https://www.osha.gov/

safetypays/estimator

Injury Type Instances Direct Cost

Indirect Cost

Direct Costs

2. Enter the profit margin (leave blank to use default of 3%).

3. Enter the number of injuries (leave blank to use default of one).

4. Select "Add/Calculate” to compute the total direct and indirect costs.
5. Repeat the step to add additional injuries to the list.

Injury Type

Workers' Compensation Costs (annual sum of costs)
Enter Profit Margin (%) (leave blank to use default of 3%)

Enter Number of Injuries (leave blank to use default of one)

Add/Calculate

1. Select an injury type from the drop-down menu OR enter the total workers' compensation costs.

‘ Select an Injury Type

OR

Total Cost

Additional Sale (Indirect)

Additional Sale (Total)

Burn

1 547,192

551,811

$99,103

§1,730,373

$3,303,433

Remowve
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Cocoa Co Projects and NEBs

* 3 Energy Efficiency Projects
with 12.8% energy savings

— Insulate Hot Product Tank: S50k
» Safety NEB: S55k/yr
* Customer Relations NEB (Tours):
S2k/yr
— Fix Steam Leaks: $2.5k
* No direct NEBs found
— 100% Condensate Recovery: S50k
* Reduced water intake: $3.8k/yr
— 2 NEBs for entire project

e Reduced Scope 1 Emissions
(no direct cost benefit)

* Reduced defects: $46.8k/yr

KPI

Safety

Quiality

Water Consumption
Tours

Strategic Relationship
Impact

CO, CO5, NOy, SOy
emissions

Totals

KPM

OSHA Recordable Incidents
($) Defective Production
Consumption Cost

Tours

Contribution to company's vision or
strategy

Scope 1 & Scope 2 Emissions

Baseline Cost
($/yn

$1,760,000
$93,600
$10,000
$40,000

Qualitative Metric

$1,903,600

Annual Savings
(54yr)

$55,000
$46,800
$3,800
$2,000

$107.600

Modified Cost
($/yn)

$1,705,000
$46,800
$6,200
$38,000

$1,796,000

Change
(%)

3.13%
50 %
38 %
5%

6.2

5.65 %
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Cocoa Co. Results Report

* NEBs reduced payback from over 2 yr to less than 1!
* About 2/3 of cost reductions from NON Energy Efficiency
* Improves KPMs — even if there are no cost benefits! percent Savings Contribution

Implementation Annual Energy Annual Savings W/ Simple Simple Payback With
Cost Savings NEBs Payback NEBs
(&3] ($/yn) ($/yn) (yrs) (yrs)
Steam Assessment — $44,920 $91,720 — —
Insulate Melted Chocolate $50,000 — $57,000 — 0.88
Tank
Steam Leaks at HP & LP $2,500 — — — — B Reduced burns
Condensate Recovery $50,000 — 43,800 — 13.16 M Improved product quality - machine source
B Assessment (Energy Cost) Savings
Assessment Total $102,500 $44,920 $152,520 2.28 0.67 B Reduce water consumption
W Tours
B Reduce Scope 1 & Scope 2 Emissions
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Jam Board Break - Lighting

* 10% of all projects recommended by ITAC’s are related to using more
efficient lighting

* They have about a 70% implementation rate

* You've probably done a lighting project, but did you think of all the
additional benefits?

23



Whiteboard Group Exercise- Results

Brainstorm NEBs for a lighting opportunity

How it Works | et e
. Barn
Increased (sl ly o
productiity o mup;:m
@ S - S,
caluren and sdd & Nan- [ i
enr gy hants
Reduce
- ess reciuced reduced afety
Al o chack mark i you | e equipment hescise noise
0 :punu“r: HER placed by :::Ll'“"“"" A o tire conpamption risk
| improved
Drag and drop sticky notes emplyee
less repair morale
parts
costs
e increased shorter ig;grmed " better reduced oy lower
reputation customer lead time equl;[:?:rrt use of safety st energy
il utiiization space incidents costs
mproved 1
EmPpIWE improved  jess machine better reduced less
workspace % on time cavsed material service hazardous
P delivery defective contracts materials

comfort usage cost disposal



Pay Back-Summary Report for all findings (Lighting)

With the safety NEB...

KPI

Safety

Quality

Productivity
Maintenance Expense
Expense Cost
Maintenance Expense

Cost Totals

TH - Lighting Opp

Barring Room
Lights

Assessment Total

KPM

Baseline Cost ($/yr) Annual Savings ($/yr) Modified Cost ($/yr) Change (%)

OSHA Recordable Incidents

(%) Defective Production

Cycle Time - Time to make goods

Labor Costs

Service Parts

Engineering support ($ or hours)

Implementation
Cost

)]

$15,000

$15,000

Annual Energy
Savings
($/yn

$1,500

$1,500

$250,000
$93.600
$240,000
$100,000
£120,000
$803,600

Annual Savings W/
NEBs

($/yr)

$44,735

$44,735

£32,000 £218,000 12.8 %
$4,680 $88,920 5%
$4,680 - —
£1,000 £239,000 Ao
$875 $99,125
— $120,000
$43,235 $760,365
Simple Simple Payback With
Payback NEBs
(yrs) (yrs)
10 0.34
10 0.34 |
|
m
|
mw

[ +19%~
-

Reduced noise, exposure & cost of hearing conservation progran
Improved product quality - operator source

Increased Productivity

Reduced wear and tear, reduced replacement and repair parts
Barring Room Lights (Energy Cost) Savings
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Pay Back-Summary Report for findings w/o Safety NEB (Lighting)

Without the safety NEB

KPI KPM Baseline Cost ($/yr) Annual Savings ($/yr) Modified Cost ($/yr) Change (%)

Quality ($) Defective Production $93,600 $4,680 $28,920 5%

Productivity Cycle Time - Time to make goods — $4,680 — —

Maintenance Expense Labor Costs £240,000 $1,000 $239,000 0.42 %

Expense Cost Service Parts £100,000 £875 $99,125 0.88 %

Cost Totals $433,600 $11,235 $422,365 2.59%

Implementation Annual Energy Annual Savings W/ Simple Simple Payback With

Cost Savings NEBs Payback NEBs

$ ($/yn) ($/yn) (yrs) (yrs)

TH - Lighting Opp — — — — —

Barring Room $15,000 $1,500 $12,735 10 1.18
Lights

Assessment Total $15,000 $1,500 $12,735 10 1.18

CAPNES  1£/4f £UD |

Reduced noise, exposure & cost of hearing conservation progran
Improved product quality - operator source

Increased Productivity

Reduced wear and tear, reduced replacement and repair parts
Barring Room Lights (Energy Cost) Savings
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Conclusions

* NEBs- Often important to key decision makers

* NEBs- Find them by understanding the company, their processes and
talking to people

* NEBs- Improved performance metrics
* NEBs- Will reduce payback period for energy projects
* NEBs -Support implementation
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