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DR is a reduction in customers’ electricity
consumption over a given time interval

relative to what would otherwise occur in
response to a price signal, other financial

incentives, or a reliability signal (CEC)
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Demand Response

Difficulties in building new
power plants make DR an
answer to demand shortfall

High fuel costs and expensive
spot market prices make DR a
low cost solution

Regulatory policies push the
adoption of DR

Smart grid technologies
enable DR expansion; DR in
return helps push the
innovation in SG

I | AWRENCE BERKELEY NATIONAL LABORATORY

(DR

I

N

oE

-

=
i

-
T4

N

s
(BYay

I IS

JE=iy

T4

o =
7] T ~dO
[

E=iy

o
243 ESE B

e

=
ZE R BIE et ME

T
[

) Drivers

E ¥

=
% s

=

R
=

\ \
s S

~

e

She

el

215

7

=~ JUA
v o

i e

' A
Frreeeeer ||||
BERKELEY LAB




Demand Response (DR) Benefits -
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* An effective way to address financial
[structural shortfall
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* Flatter load curves improve power
generation efficiency

 Makes economic sense: In many
systems, 10% of costs incurred to meet
demands which occur less than 1% of °
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s0.000 |4 50,085 MW Peak 7/24/06
e Greater than 45,000 MW 57 hours or 0.65%
Greater than 40,000 MW 279 hours or 3.2%
40, (KD
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Integrated DSM Solutions ~ .
44 DSMIi B oo

BERKELEY LAB

FHLDR ({R)

Spinning
Daily Reserve

Daily Time-Of-
Energy Use Peak Real-Time

Efficiency Energy Load DR
Managed

(fast) DR
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Coordination of DR and EE .
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DR and EE could be coordinated ;k[l[fg])f*ﬂl 2 H 2/
at the customer level at least Z NI TUJFHFLEJ

in the following four ways 7]

* Offering combined o R NEAHIDSMIH
posa » AT E A

e Coordinating program MG T T = E
marketing and education e

* Market-driven coordination| '« 1717 0KZh ¥ IR 55 A
services o
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* Incorporating building iﬂﬁ%ﬁm%ﬁﬁ%% AN
codes and appliance
standards

Source: Cappers, Peter, C. Goldman, and D. Kathan (2009), Demand Response in U.S. Electricity Markets: Empirical Evidence
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DR Facilitating Policies .

BUR KIS

EPACT 2005 mandates the
elimination of barriers to DR
participating in the wholesale
market

FERC Order 719 (2008) permits
load aggregators to bid DR directly
into organized markets

Order 745 (2011) requires that DR
resources are paid the wholesale
market price for energy, placing
demand side resources on equal
footing with generation

Cost recovery and decoupling
Loading orders

Peak demand mandates

rrereeer

A
||||

2005 BEVRBUR 1 3 R Y bR T
SR v 33 N T 37 B R [
FERC719 (2008) foiFfifHf
BERS S 5T
FERC745 (2011) FERFER

”ﬂfﬂﬁﬁl‘*ﬁ'ﬁ%éﬁﬁt 1*%
JH A ?J?”ILJF“'?%Q}M
T?@H-J ik

f/%ﬁﬁﬂiélil)\ FELAf SN B

FEL 3 R ) P
V28 SRV i R AH ok

I | AWRENCE BERKELEY NATIONAL LABORATORY S

8



DR Enabling Technologies R
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* An open standard-based protocol to A
communicate price and reliability signals—/>5E
Open ADR AR A RG] S5 B TR v
FiEzhor  AWHE TG Y,

* Aplatrorm that provides tully automated signaling froma
utility or ISO/RTO to provide automated connectivity to
Auts DR customer control systems preconfigured with load

reduction strategies. —NHHBE AT HA P B3MEEES
HZJDR M2 BRI T EBH T RN RGHEE
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« A DR program that initiates the curtailment )
Autemated  Strategy without the need for human intervention
Demand = at the end-user’s site. EF PR LA LS 5K E
Response | SRR R 7 )
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DR Enabling Technologies .
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4 Utility or I1SO )
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Operators
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Pricing Signal
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m 4-7 pm Peak and Critical
Peak prices are fixed

m Off-peak tiered at 700 kWh

to allow comparison to
existing rates Peak

Tier 2 Off Peak — ZR 24+ E 4t

Tier 1 Off Peak

0 4 8 12 16 20 24
Daily Hours [ [g]

Source: Herter Energy
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Financial Incentives .
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PG&E §250/kW $125/kW up to 75% of project
costs
0
SCE $300/kW $125/kW up to 100% of

project costs”

$125/kW up to 100% of

SDG&E $300/kW .
project costs
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DR Aggregation and Aggregators
TREMITOBE RBEAREE

Match utility/system needs with customer capabilities - gﬁ
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DR Practices in Industrial Sector R
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« Wastewater treatment 75 7K AbFH Fi
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DR as Cost-Effective Resources .
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* Capacity Market Programs:
customer load curtailments offered | |, v =472 %
as system capacity to replace 218 1117 S

conventional resources. Customers F 7 B i ﬁ‘M/Ejjg 20

typically receive day-of notice of ”AE =R 5L ﬁ%o
events and face penalties for failure Efli fjﬁ'??(lﬁﬁzlﬁﬁ%ﬁﬁ‘%
to curtail when called upon. ﬁllmw/ﬂ\

 Ancillary Services Market Program: | ¢ #5H1RZ5 775 5 )

customers bid load curtailments in ﬁﬁ)jff%?ﬂj]ﬂliﬁ\?ﬁ% 4 %

wholesale markets as operating 1& Tﬁﬂ/lfjjﬁﬁ%}zﬁ %1%
reserves. If their bids are accepted, EA S, B
they paid the market price for N PRI X

committing to be on standby. If
their load curtailments are needed,
they are called by operator, and
may be paid the spot market energy
price.
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Tapping DR Potential in China
| JE 7 R
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International experiences show DR could become an
effective tool in addressing shortfall

Proactive DR programs allowing customers to take
initiative in response to market signals, spurring
customer interests than reactive load curtailment

Make load control program a strategic, dispatchable
resource alternative to traditional supply options

Policy barriers need to be removed for greater DR
opportunities

DR application should be integrated into the
country’s smart-grid development

Use open, standardized protocol like OpenADR to
allow interoperability among systems and auto DR to
enable utilities/ISO to communicate DR signals
directly to customers ensuring seamless and reliable
response

Coordination of EE and DR in the country’s DSM
programs

Encourage aggregation to scale-up and mitigate the
risk of non-performance

Enhancing existing orderly use of electricity program
through innovation
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