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Efficiency Vermont

What will you learn today?

Why did GMCR chose to go down this road?

How did it happen?

What is the potential to save through these
Improvements?

What are the results thus far?




Energy Efficiency m

Toolbox

Policy

Legislation
Economic

Incentives and Rebates
Technological

Building Design and Equipment Choice
Behavior Science




Influencing energy use

Efficiency Vermont
How do we affect actions?

@
How do we motivate? / =3 f
4 f

How do we make it easy?




How do we make energy m

VISIBLE? )

Engage Employees

to Improve energy use.




How fast
would

you
drive...?




Efficiency Vermont

Team Approach

Nick Stevenson — Green Mountain Coffee Roasters (GMCR)
Josh Dalmer — Temperature Controls of Vermont (TCV)
Greg Baker — Efficiency Vermont

GMCR Engineering and Controls Teams

GMCR Manufacturing Teams




Who I1s Green Mountain Coffee Roasters?

UNIQUE EEVERAGE HOLISTIC SYSTEM THRIVING ERANDS WITH
& APPLIANCE MODEL DESIGN & EXECUTION AN OPEN ARCHITECTURE
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GMCR - Manufacturing
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GMCR Environmental Policy

Green Mountain Coffee Roasters, Inc. Environmental Policy

Green Mountain Coffee Roasters, Inc. (GMCR}, a premier processor and distrioutor of coffes and associated products, is implementing this
Environmental Policy in order to protect and preserve human healtth and the environment from potential impacts of our activities, product=s, and
Serfices.

GMCR iz committed to actions consistent with an environmental conscience in our business operations.

« We =strive to consider the environmental impact of our actions.
« We foster a spirt of continuous environmental improwvement in our products, practices and programs.
= We engage employees to promote their environmental awareness.

Accordingly, GMCR is committed to:

# LU=ing thiz envircnmental policy as a framework for setting and reviewing environmental objectives and targets.
= Continualy improving our envircnmental management system as a framework to meet objectives and targets.
+ HKeeting the reguirements of applicable federal, state, and local envircnmental regulations; and to other
requirements to which we subscribe.
« Preventing and reducing pollution; and reducing the environmental impacts of our energy use and waste
generation.
# Under=standing the environmental impact=z of our manufacturing processes and working to u=e =ustainable rezources.
« Evwvaluating the views of interested parties.

Updated August 2012
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Historical Approach for Energy
Reduction at Manufacturing Sites

http://www.gmcr.com/Sustainability/SustainableProducts/Operations/Energy.aspx

Fiscal 2012 Facility Energy Efficiency Performance Fiscal 2012 Fiscal 2012
Relative to Targets? Target Actual
0% ﬁ%

Vermont, multiple locations

Knoxville, Tenn.

sl ="
Sumner, Wash. 0% ﬁ%
Castroville, Calif. -5% HV-

! All targets are relative to fiscal 2011 measurements and results are calculated as the percentage difference in the normalized energy metric
(therms/$1,000 of net sales, including affiliate sales).

Energy Efficiency Imtiatives

To drive ongoing energy efficiency improvements, we settargets for all but the newest of our manufacturing facilities by forecasting the
expected number of sales dollars to be produced per facility and developing a corresponding target for energy use (the goal for new facilities
is to develop a baseline of energy use). During fiscal 2012, three of the four facilities over-performed relative to their targets for more efficient

energy use — two of them for the second year in a row — thus reducing costs and using less energy per sales dollar generated compared
to the previous year. The Castroville, Calif,, facility saw an increase in energy use over the targeted amount.
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History of GMCR Energy Reduction

Total Energy Consumed

Energy Metric =

Numerator

All Energy Consumed (Electricity and Fuel) at site for all
processes (Roasting, Packaging, Distribution, Infrastructure)

Captured Monthly two weeks after Month End

Denominator
Many Variables included in Allocated Sales Dollars that
Influence metric
Price Fluctuations
Product Mix Changes
Outsourced Roasting / Packaging

Allocated Sales Dollar per Site
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Historical Approach: Shortcomings

; + Limited to installing
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Historical Approach

Supply Efﬁuencv Machine Efficiency Machine Use

Ve (7

Design and Purchasing Choice  Choice in Use

« Packaging Machines « OEE

e Grinders « Set points
Roasters & Pollution e Idling
Controls « Peak Shaving

Air Compressors & Loop
* Nitrogen Generators and
Distribution

Power Factor
Power Rates
Lights

{VAC & Insulation
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Historical Approach - “Results”

Combined Vermont Facilities
Electrical Usage History
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Essex Plant Design
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GREEN MOUNTAIN COFFEE ROASTERS ESSEX PLANT s
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Design and Purchasing Choices Design and Purchasing Choic

New Approach

Supply Efﬁuencv Machine Efficiency Machine Use

Ve el

Ch0|ce in Use

Air Compressors & Loop « Packaging Machines - OEE
Nitrogen Generators and » Grinders « Set points
Distribution  Roasters & Pollution e Idling

Power Factor Controls Peak Shaving
Power Rates

Lights

HVAC & Insulation
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Manufacturing K-Cups
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Metering Component Selection

Value & Practicality? Performance & Speed?

“Closed” architecture?
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Existing Infrastructure
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+ Electric Meter

Modbus/IP
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+ Modbus Serial to IP Router

IModbusllP IModbus/IP




+ CA & N2 Flow Meters

IModbus/IP
Modbus/RS485

IModbus/IP

Humidity,
I’4/ Temperature
(Future)




+ User Display

IModbusllP IModbus/IP
Modbus/RS485

Humidity,
Temperature
(Future)
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Efficiency Vermont

Dashboard Goals

Visualize overconsumption.
Elevate the value of energy.

Driving decisions...
and solutions...

to the point of cost




Efficiency Vermont

What is the potential?

Savings from operational
Improvements are 3% of
Annual Usage.

Operational improvements:
Process Changes
Maintenance Efforts
Employee Engagement
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Efficiency Vermont

How do | get buy-Iin?
Engage employees in the process

What can this “tool” do?..
How can it help me in my day ..

Find a Champion...

Recognition and Rewards..







Interface — Rough Sketch

Wed Apr 27 2011
09:38:37

N2: 100 CM OEE: 85%
Air: 120 CFM
Electricity: 15 Wh OPR: NICKS

Total

Utility
Columbian Wh /
w Good Cup




Keurig Packaging Line Dashboard

11/14/2013 2:05:45 PM Line Electricity Demand

cmnon3&8

Current Conditions

10:05AM 11:05AM 1205PM 1:05PM 2:05PM

Nitrogen Flow Line Electricity Demand Time
Comp. Air Flow Utility Electricity
Demand Nitrogen Flow
20
Past Hour Usage Good Cups 15
Nitrogen Vol. Line Energy Use - 1
. 5
Comp. Air Vol. Utility Energy Use .
10.05AM 11:05AM 1205PM 1.05PM 2:05PM
Time
Compressed Air Flow

120
100
80
60
40
20

0+
10:05AM 11:05AM 1205PM 1:.05PM 2:05PM
Time
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Initial Pilot Results

N2 Consumption per good Cup Before and After

180

) ﬂ
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-20
—— Before N2 CF / Good Cup —— After N2 CFM / good Cup

Dashboard showed nitrogen gas leaking by.

$70,000 est. savings from before installing dashboard.
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Initial Pilot Results

Dashboard has
helped reduce
compressed air
use.

2% savings from
before installing
the dashboard

0.316

0.314 -
0.312 4
0.310
0.308 -
0.306 -
0.304 -
0.302 -
0.300 -

CF Air / Good Cup

Before Dashboard After Dashboard

AN



Initial Pilot Results
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Looking Forward

Organization’s commitment

Energy Committees

Reward System

Lean Six Sigma Green Belt Program




Future Rewards System

Recognition for Ideas that are implemented
Owner Cards
Performance Management




| essons Learned

4 3




Questions
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