DR/EE/ES
and
Other Emerging Enerqgy Technologies
or
How to Learn to Live With and Love




California’s Duck Curve:
CAISO Projected Net Load,
RO13-2020
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* Variability of
wind/solar
increase risk of
overqgeneraktion

*Qvergeneration
primarily

conceri during
large/steep ramps



Day-to-Day Wind Variability
in California, 2009

*Wind and solar
generation are
Mghi.v variable,
which leads to
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Dynamic Pricing: Integrating Renewables by Creating
Around-the-clock F»“Lexibi,u%v in Load

— Supply 2.0 with renewable and
conventional generation

Base Case Load
—— Load with Dynamic Pricing 2.0
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Figure 3: U.S. Demand Response Potential by Class (2019)
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2009 FERC Assessment of DR Poltential

Figure 2: U.S Demand Response Potential by Program Type (2019)
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Grid Benefits of Demand
Qespamse
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DR in PIM on May 31, 2011
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Combusktion Turbine Example - Fuel Usage wikth and
withoubk DR
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17% less fuel
consumed by the
generators when
using DR

Tons of CO,
1000 FT® Natural Gas

1x10° FT® Natural Gas

1 2 3 45 6 7 8 91011121314151617 1819 2021222324
I 1,000 ft® Natural Gas (no DR) I 1,000 ft2 Natural Gas (with DR)
—=— Tons CO, (with DR) —&— Tons CO; (no DR)

Original




FERC: The Benefits of
Demand Qespamsez

*x Lower demand/lower price

* Flaktten Lload Prwfil@. reducing
costly generation

* Reduces generator market power
* Enhanced rﬁiabili&v

* Supports renewable power

* Reduces emissions & qenerator
mainbenance



Demand Qespcmse
UE&L&E:}waom&rolted or Consumer-

conkrolled?
*Who will deliver DR?
- regulated utilities or firms competing in
markebs?
*Who will control the “smarks”:
- utility or consumer, or bokh?
- Curtailment or Dynamic Pricing?

*Ad how do choices E,mpa«c:&: "You’re not coming by to put this on my
house, period.”

- energy, carbon, system integrity

- Likelihood nnowvative business models will scale? RESASILILIY

. c 1
. &Building EMS
: 5

. Advanc“
stribution petering

Mark Dieteman's meter isn't going anywhere.

- "l am against it. It's an infringement on
our rights and our liberties."
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FERC: Challenges to Getting to
“Smart Response Grid”:

*Full compensation to customers for smart response
implementation

*Creneraktors donwt wank ko poy Elis ﬁompavxsaﬁiom

*Must improve risk management and be integral to, rather
than disruptive to, customer business/Lifestyle

*Need metemen&a&om tools and must demonskrake
benefits

*Need right tariffs in place to encourage investment

Cownclusion:

*Consumers should be allowed to participate in wholesale
markets to get money back from participating in stabilizing
grid

*FERC Order 748



Transmission Smart Grid:
US DOE Skimulus for PMUs

hasor Msuremet Units in

WECC WISP: 300+ PMUs North American Power Grid
(1o Mm):

WECC RC, PG, BPA, SCE,
CISO, PAC, SRP, IPC, NVE

PIM: 90 PMUs ($Rgm)
NY IS0: 35 PMUs ($74-M) , : ) |
MISO: 150 PMUs ($35M) " o d S O s
ATC: § PMUs (28 M) ' g K §
Entergy: 1% PMUs ($10M)
IS0 New England: 30 PMUs

s | ' P |
Duke Energy: 45 PMUs (M) ) L 1

Midwesk Eherqgy: 1 sub ($1.5M)

Source: NASPI (www.naspi.org)



Changing Nature of Electrical Loads

Synchro-phasor data help transmission planners better
understand implications of changing electrical loads, so
Ehej can walke &Lmetv and aypropria&e t&pi&at
thvestments,
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Using PMU Data for Detecting
Generator Control Failures
* Controller status at generator indicated normal

* PMU, disturbance data indicated actual response
* Power plant contacted, controls inspected, failure found
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