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Marginal Generator Responds to
Marginal Demand Changes

Marginal Generator = £ (space, time)

Marginal Gen Marginal Ems
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LMPs

(Locational
Marginal Prices)

Real-Time
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LMP = £ (space, time)
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The Algorithm



“LEEM Methodology Flow
Chart

Location

ISO’s Database

Date and Time
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Probability
Distribution
Machine Learning LMP <> Generator Type eGRID, WebFIRE
and using

historical data

Generator Type > Emission rate Air Market
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Expected
Generator
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Emission rate
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The Business Model



“A Tool for ESE...

1141.217.48.221/App/Tpl/lec
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Home AboutUs Solutions Trial Publications FAQs Contact Us

Solutions

LEEMCo offers a good range of pre-assembled solution packages for our target clients. However, please note that
we are very flexible with our solution packages, we will be happy to work with clients of diverse backgrounds to
design customized packages that will meet your individual or corporate needs. Contact us today to find out more...

Marginal Emissions

Marginal Locational Pricing

Commercial Node Dynamics

Marginal Generators

Marginal Emissions

Emissions Via Type Lookup Method Long Name Description
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EMERGING APPLICATIONS/
PRODUCTS




ESE Case Study

M DTE Gas
Service Area

Overlapping
Service Areas

B DTE Electric
Service Areas
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£ cios= | Your HERO Index for today

w From: @ “herowayne service” <herowayne.service @gmail.com>

To: "herowayne" <arhams@wayne. edu>=
Reply To: "herowayne service” <herowayne.service@gmail.com=

Here is your marginal electricity emissions forecast for today:

Date: 01/09/15
Zip Code: 48208

G am 2 am

Emissions

Moderately High

Moderats
Moderatly Low T

The HER O Index provides an at-a-glance view of current and projected rates of air pollution from electricity
generation. The color green indicates times when air emissions are low. Fed indicates times when air
enmussions are high. Use the table above to select the greenest time to engage in energy mtensive activities.

Click here to see details or search for other places.

Would vou like some suggestions of actions vou can take during high or low index times?
Click here. Make a difference evervday with HERO!

HERO forecast 1s brought to yvou by Wayne State University in partnership with the Great Lakes Protection
Fund.
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Location:

Chillicothe, OH
Zipcode: Chillicothe, OH

Current HERO Index: A

VA

The HERO Index provides an at-a-glance view of current and projected rates of air pollution from
electricity generation. The color green indicates times when air emissions are low. Red indicates times
when air emissions are high. Use the table below to select the greenest time to engage in energy
intensive activities.

Take Action

1:20

2 pm

3pm

4 pm

S5pm

bpm

7 pm

8 pm

Emissions

\7n

A

VA

&

&

VA

Moderately High




[ Best Case
B Worst Case

Defrost Dishwasher







Appliance

Water Heater 0.13% 0.01% 0.07% 0.12% 0.13%
Defrost 2.3% 1.6% 1.6% 2.1% 2.2%
Dishwasher 2.3% 1.6% 1.6% 2.2% 2.2%
Clothes washer 2.2% 1.7% 1.6% 2.1% 2.2%
Clothes dryer 2.2% 1.7% 1.6% 2.1% 2.2%
Regional reductions

in emissions
(Ibs/year) 429,000 110,000 87,240,000




United States
transmission grid
Source: FEMA




Further Information?

YouTube links:

LEEM: http://www.youtube.com/watch?v=6DaE1xGbphs
HERO: http://www.youtube.com/watch?v=BfLTY8sFiQ8

www.herowayne.com
Carol Miller, Ph.D. cmiller@eng.wayne.edu
Allison Harris, Ph.D. arharris@ecoworksdetroit.org




Time Variant Pricing

Emissions/Cost not Directly Aligned (time/space)
Provide Emissions Intel with Real Time Cost Intel
111(d) and the policy implications of this data



LEEM: Connecting Energy Consumption to Real-time
Emissions Impacts - Join us to learn more about LEEM

WEBINAR ---- APRIL 17, 1 PMET

Gene Rodrigues, Vice President of ICF International

‘Tom Catania, Former VP Government Relations at Whirlpool Corporation
‘Nathaniel Brown, Regional Manager, Siemens Energy

-Anne Dougherty, Founding Advisor of ILLUME
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ps://attendee.gotowebinar.com/register/149482269541089026
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LEEM

LEEM: Connecting electricity consumption to real-time emissions
Impacts

Fri, Apr17, 2015 1:00 PM - 3:00 PM EDT

Shaw in My Time Zone

Join us for a webinar to learn about LEEM - The New Big-Data Platform that Provides Users, Managers and Utilities with Real-Time and Location-Specific Electricity-
Related Emissions Estimates
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