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ACEEE In 2040




B Lawrence Livermore
National Laboratory

Estimated U.S. Energy Use in 2009: ~94.6 Quads
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Most Efficient Central Power Plant
Combined Cycle Gas Turbine: 50%-60%
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Most Efficient Distributed Generation
Cogeneration: 70%-90%
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Reduce System Losses

Reduce Line/
Equipment Losses

Increase System/ Resource Utilization

Source: EPRI



T&D Loss South Korea

Source: EPRI




Voltage Upgrade/EHV
AC/HVDC

Source: EPRI



Dynamic Coordinated Voltage Control -
VAR

Regional Controller References CENTRAL

| OPTIMIZATION

Power Plant Controller References v

REGIONAL Pilot Buses
CONTROL Telemeasurements

Unit Controller v

System

References Power Plant
POWER PLANT Telemea ts Telemeasurements
v Excitation Voltage : STATE

CONTROL /
UNIT ESTIMATOR
=

Generator POWER SYSTEM
Measurements

Hierarchical control structure for the coordinated regulation of the transmission network voltages

Source: EPRI
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Distribution Efficiency Improving
Opportunity

Reduce Distribution Line losses

Improve Utilization

Technologies to Improve
Distribution Efficiency

1A. Re-Conductoring
1B. Phase Balancing

1C. Capacitor Placement, Var
Control Strategy

Iciency and Amorphous Meta
Transformers)

3B. Smart Distribution Control

Source: EPRI



“As Found” Voltage Profiles for
Small Distribution Utility

“As Found™ Energynet Voltage Profiles

Core
Light Load
Winter Peak
HL "Knee" Peak
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Recontrolled Voltage Profiles Using
New Technology

Energynet Voltage Profiles After Recontrols

Active Power Losses Reduced 31% / Reactive Power Requirement Reduced 30%.
Core

Light Load
Winter Peak

“Knee" Peak

1.05000 ,!: -

s i Eb{."ﬁ \__:

iSun'lmor Peak

0.90000 *

Active Power Losses Reduced 31% / Reactive Power Requirement Reduced
30%.




Optimal Placement of DG: Increases Load
Serving Capability

¢ Basecase
With 158 MW DG

S0 ——
1,700 2,700 3,200

158MW DG Addition Increases Load Serving Capability 240MW (90 MW comes from Congestion
Reduction)




Reactive Optimization: Increases Load
Serving Capability

300 Properly Placed Transmission MVAr Increases Load Serving Capability by 250MW




Estimated Annual Consumption
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OPOWER Product Suite: Web
Platform

* 4] (O

ComEd = An Exelon Company | Home

3 Pages/ O Aipx

| (3 Comba - An Lacion Compary (e | +

ComEd

Cashboard

My Energy Usage

We've made a customized plan

Complete this plan and save up te 185

Comid - ML-1

L] 0O o comad com Paget

1 (3 Comtd - An neton Company 1 1s. | +

ComEd. N

- - e B

ideas & Advic

How I'm doing What uses the mast When iy

My usage detaills Ecmonyw |

Tues. June 30

1

ann

- = .Lﬂi‘l

Comiid - An [sabkons Comrary | bimme

L] Comta & Lowin Company | e I's

ComEd

[ e ]

vour Profile la 200 Complite

B e wy e 1

Recert Ensrgy Usage
Share with your neighiors i v

I your ¢ ommiLnily

Wi vs crested & plan juat fod you

il

o ey e by B e




Broad Customer Engagement: Key to
Success

% of Participating Households

9% ~85%+ of Report Recipients Take
Significant Action

8%

7%

6%

5%

4%

3%

2%

1%

a 4

-0.5% 0.0% 0.5% 1.0% 1.5% 2.0% 2.5% 3.0% 3.5% 4.0% 4.5% 5.0%
Energy Reduction

Independent Verification by Summit Blue Demonstrates High Customer Engagement
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{ ’ ' Net.f(:rn' Welcome,

T{_':f(':f‘u"t' We Save ™

Top of Form

Monitor:

Time:
Rate: Chart Style:

Bottom of Form

Channel Energy (kWh) Watts Voltage Current (A) Spent Last Received
Mains 0.11 615 125.30 6.98 $0.01 2:51.10 PM
Refrigerator 0.00 1 125.30 0.00 $0.00 2:51.10 PM
Family room 0.02 62 124.40 0.00 $0.00 2:51.10 PM
Dishwasher 0.00 0 125.30 0.00 $0.00 2:51.10 PM
Laundry 0.00 0 125.30 0.00 $0.00 2:51.10 PM
A/C - Down 0.00 0 125.30 0.00 $0.00 2:51.10 PM
A/C - up 0.00 0 124.40 0.07 $0.00 2:51.10 PM
Air Handler - up 0.00 11 124.40 0.14 $0.00 2:51.10 PM
Furnace - down 0.04 328 124.40 0.00 $0.00 2:51.10 PM
Sump pump 0.00 12 124.40 0.00 $0.00 2:51.10 PM

Energy Voltage / Current All


https://gmeter.greennet.com/monitor/s/greennet/logout.html
mailto:jbwellinghoff@yahoo.com
https://gmeter.greennet.com/monitor/s/greennet/start.html
https://gmeter.greennet.com/monitor/s/greennet/my/remote/summary.html
https://gmeter.greennet.com/monitor/s/greennet/my/profile.html
https://gmeter.greennet.com/monitor/s/greennet/my/power/downloadhistorical.html
https://gmeter.greennet.com/monitor/s/greennet/my/power/summary.html
https://gmeter.greennet.com/monitor/s/greennet/my/power/live.html
https://gmeter.greennet.com/monitor/s/greennet/my/power/historical.html
https://gmeter.greennet.com/monitor/s/greennet/my/monitor/preferences.html
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