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Current Status and Issues of Demand Response Program in US

by Nobuyuki Yamaguchi, Takeo Imanaka and Hiroshi Asano

Abstract

Some regions in U.S. have introduced a mechanism called Demand Response Program (DRP) from about 2000. DRP,
which adjusts customer’s electricity demand using price elasticity, is expected to improve reliability of power systems and to
mitigate price spikes occurred in wholesale electricity market. Federal Energy Regulatory Commission (FERC) has placed
Demand Response Program in long-term resource planning as well as power plants and transmission grid. In Japan,
meanwhile, from April 2005, electricity have been traded in day-ahead market of Japan Electric Power Exchange (JEPX).
Prices contracted at JEPX are expected to become reference prices so as to invest in power plants and to manage specific
risks. It is hoped to verify whether DRP contributes better reliability in Japan.

In this report, institutional issues in DRP are clarified from experiences of US where DRP has been implemented earlier.
First, we survey the status quo of DRP in New York ISO, PIM, and ISO New England. After that, we classify the discussions
about institutional issues in DRP. Main issues are represented as follows:

In order to introduce DRP, conventional mechanisms like Demand Side Management (DSM) should be re-arranged
properly with DRP. DSM and DRP have often same objectives which designate to reduce peak demand, to secure
long-term adequacy and to exploit price elasticity of demand. On the other hand, DRP focuses on wholesale market
which is out of the scope of DSM.
It is discussed that adequacy would not be well maintained because a Load Serving Entity can stand in lack of capacity by
paying penalty when incentives for procurement of capacity is insufficient.

Because calculation of Customer Baseline Load differs among ISOs, their validities should be investigated carefully.

So as to justify application of DRP, the following issues should be assessed: improvement of social welfare, load

reduction value as capacity reserves, and risk due to uncertainty of demand-supply.

(Socio-economic Research Center, Rep.No.Y05028)
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FE ORI HIE SIS & K& &5 Z LA T
AT, U R FTEEHIAMEE S 4L, filikg 23
A 7 OIMFHICEIMIME O FE L FE D Z T 5
ZENHIRFTE D,
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D TREZDENE MR T 7 A L, ik A
AT OIHRLMAREE oM RICFH ST D
DEFHET D Z ENEEND, ZORFIOT D
GUi[mP®%ﬁ$%%%ﬁb,%%%%5
T DHZENEETHD,
BROLZEMRBICELE RO RERFES
WZE S THERERIGT 07 T ML, ©— 7 Rl
DG 7o B 2 Nl L, SRR EE A2 & 5
AR, BEMAEEZm L, L0RENR
BRI A ERT L0 AT v bR H D, E
BR, 29 LAY » M, kI ViEHINT

Edtc=
W5,
INFERZEH T & o TUE, HIEIMRKRICE T
FEHI A Ehi T2 Z &N TEUR, BIRRE
EIROFHEE OHERFICENT 5 2 L IC £ D
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2.1. ISO DRI HIFERETOT S L

WEKST v 7T JOBENTHETT 2 KE
HE TR =% v F =i LY 74
A LTHGERRAR I TE Y, 2o Ol
IR LEERERIC T 7 7T AISEREF ST
W5, BB ClIbnEOLE, aia i L
RNTZ, ZOTGEEICEG LI 7 T A

DOFEFINRRD NS, ZOFETIE, KEFRILE
® 1SO (Independent System Operator, FH37 %#i
#EHH) ThHDH, =2—3=—7 IS0, PIM'72 5
WIZ IS0 =2—A 7T RIZBIT 5 FEX
m7m77AKwaﬁ%¢éo

211 =2—3—Y IS0DFEERIETOT S
Ly

KE==—3—7 ISO(NYISO)TiE, 2001 4
X0 IFHEKE 7 v 7 Z . (Demand Response
Program)] #ZEfE L T\ 5, FEMIL T 27 F

I, RHIRREIZIS U T ISO MAFEI L, FF
ENRIT D eV [EEHET e 7T A
(Reliability Program)| &, T3 RET 2 HIE
IR L CRER NG T 5 TRk 7w 7
< A (Economic Program)] (2 KBIT 5 Z &3 T
& D,

%ﬁﬁfuﬁ?Am 100kW BA_F o i 23 7]

T P RE AL & PIRFBEIRA R R L 7> T

BY, J&iﬁﬁ?fﬁjﬁ)ﬁﬁﬁﬁé Gt
E4#HE 71 77 A2, ICAP Special Case
Resources Program (ICAP/SCR) &,
Demand Response Program (EDRP)3 & %,

ICAP/SCR |Z3\T D FEUE (BATHIID %

Emergency

' PIM (3 Hidsk 26 FEA#% B (Regional Transmission
Organization; RTO) T& %, RTO 1% ISO & [Rl4kD
FEOBITH 523,

Ptz
M) 7R R — L idR&E <, »E

R OIEH -5 AT 5 LN H 5 (FERC, 2005), A
HEDOHNEIL, ISO & RTO OERITHE L Z T2

Lo, 1SO H RTO H T ISO L RiLT 5,

(ZHBISN D,

WL TR ER) ORI, INEBEEEDHEL
R IEZR DA WVREAR R L LT ICAP T
THS| &5, T72 5 ICAP/SCR 78 I %
IR TH, BMAEIIKH LT, ILABE
bd, 7220, FEEIIL LD Z N TERS
UL, £ D5 DR EERENRE SN H1E0Y
T <, BEOFLDOPNE 72D ICAP 145 T
W C& 2REN—EHMHRENS,
EDRP [ZHEMN 7T /7 A THY, HANZ
BHek LT AME THIR L2 &b "F T o
TR SN2y, 7272 L, EDRP 3 %8HE) S AL720
SN YONECEISY R AR

ICAP/SCR & EDRP OW I HIZEBW\ThH, Hi
W L7=BEEIZH LT U T AH A AT
73, $500/MWh D & 5 2 M o Bifli & LT
WA IS, 72, IO ORIKFEDRGE & W
O EWT, FEREHD 4 FEFIR ChH - ThH,
4 By OWBAY NYISO 75X fhbivd,
NYISO 1%, WKLV D%, BAFREN
F&F0 L 7 Hudek oo fk #5356 3 (Load  Serving

Entity; LSE) |2 faf &l Z)&s U CHfilRd oy L, [F
Y%,
—J7, &7 1 7 I (Economic Program) & L

TUX, MW ATRE AR x4 & 72 D Day-Ahead
Demand Response Program (DADRP): & &
TW%, DADRP (Z1%, LSE 723, #HDEW
AR & [R) IRf W B far B o0 A 75 S I DR A AL
(Demand Reduction Bids) % 3" %2 T&T 5,

TEHNEAALIZ, ATA SO A—2 v a 12k
W, FEEFREFDOALEFR L X 5 1Titfs 7 &
LTHY o b, TEABSEL SN 5E

PSR ER LY — 7 AMIIS U2 ICAP ZfEfR 55
BENDD, —F, BREFEHIRAERIISCE

ICAP ZR5ETHZ LN TE D, wAP%%buLt%én
EEAHBICSINT D 0 HRTEE | 21T 5 |BHENAEL D,
SRS T 0 ST AMIBI LTV A NEREERESS
7 7' 47— % % Curtailment Service Provider & FESGE
N5,

2003 4ENL T T ANEFE SN, LURTE TR

SN TWZHHINEROSIMTRD bR otz
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Table 1. Records of Reliability Programs
in NYISO
23 IET| A Afaf
aR | wmm | e | 08
JHALER:
292/ 17 W5fH 420 5
2001 712 MW | JHEEEE: 425 Mw KL
23 IR¢fH
JHALER:
1711/ 17 WRRA 330 )7
2002 1481 MW | M E: 668 MW Kv
22 B
1536/ 700 J7
2003 1708MW 22 B | 700 MW oL

HiFT) Breidenbaugh (2005)

i, ATH TS OTEAFLEICK LT, FEEDO
FTEEINNEL R0, ZORTINDBEIBRT D,
Z OEBIBSIE NYISO 706 U _— k& LTI
Ranbd, V_— hOFREL, HkOFERE L
IRHERARNZBE LT, LSEICHIVIESND
(=&, 2002) .
%Mﬂ%ﬁﬁﬂ%%%%ﬁﬁé@ﬁ%ién
DAMEIEIL, N—2F 4 oAk (BT
HD S HO A5 HY @1%1)&%@1@%
BTHDHEERENTNDS, AfZEHIT 5
12, WEFMNC LR OA v Z—rL X —
ERETDHIEN, 0T A~OSINELE
®*0&ﬁofwéy% IFRBREIFIT &
DWEAINAZ EEZE LT, X—RAF A T
R[REGMITRIF L CHET 2 HELBIRT X
5o
#11E, NYISO IZBIT HEHE T2 7T LD
HKEFEEEZ LD LD THD, 2003 FDHE
FETIE, 1536 OFFEZ (1708MW) 7384k L C
B, R 22 K OFRERERH TR 700MW
DFFFHNEAN e STz, TGO SNV
2003 4F 8 H D= 2 — 3 — 7 KIEER D BRAR
a7 AT 700 5 RAVEBAT, R,
NYISO & &' — 7 FE 349 3100 7 kW ThHh 5,

7o

5 & 1SO DR—R T A AFTD
FLHT3,

FHEHEIIEB IS

WEIFEOEFLY, FHEHET 07T MT—F
M7= 0 1 HARMOFBRERH & 72> TRV, ik
THRKRFED 2%REOFEBEHEAITHNT-
ZENDND, 2004 FIZIXEEE TS 0 7T A
ITHE SN0 T,

2005 AFIRFCHY 2300 BFOFEXE - BT
WENFE)ET 077 JMIBML TNV D,

212. PIM QARIRIETAT F L

PIM TiZ 2002 £ L 0 TAMRIET v 7T L
(Load Response Program, LRP)J DIFELT AL TV
%, ARG T 8 7T ML, BARHZATRTH]
WAEATIR > Tk kaﬁ%%‘«\@%ﬁ{ FEEZED
7= TBX%Z~ 11 /5 L(Emergency Load Response
Program)] &, FFEFICAMHIKOA T
47 EH5EZHHEHMO [RE T 7T A
(Economic Load Response Program; ELRP)| 73]
BEINTWa, Wihorae s s LRRFEO
A B =NV A=Z i T A A MER
EAMHTD G TH S,

BaT a7 AL, PIM OBANIKST 572
DO AR RAMETIRT 0 77 5 Th 5, PIM
X, ARHIR OB E LT, Hshike
(Locational Marginal Price; LMP)7>$500/MWh @
T DA 2 3L 5 (PIM, 2002a), 1 7
DFREL, = F—ii0 b DA I
LT, fiHmsmEICE D 5 TER D PIM,
2005b), AfTHIEEIL, Ny 7 T v TEROH
1R, EECHI LR HEEIZ LV IRET 2,
o T, R=R T A A & D HBIIT D72
VY,

BETa T T 8L, [VTAEALF T
a2 /(Real-Time Option)] & TRTAA 7 =3 >
(Day-Ahead Option)| 23& %, U T I/VZ A LF
7va T, ARHIEEICG LT T s A
AT D LMP &5 U2 @i 23 & 55,
HEHIL, FHC LMP ST 5 AATHINE %
JaiT TR E, EERICAMHIE AT O Al
(X, ARTHITEE 4G O —RFRILLNIC PIM (i@

/B
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FTHUT RV, EERO A M HI R R EICE L
RN A OERAIT RV, BIEA T Y 3 i,
ATE 5O LMP IS B 255 L O TH
%, ARTHI AT 72 5 /e EH 1L, ARTHIT
B% [FHEHIEAFL(Demand Reduction Bid) |
& LTHIcE AT 5, 1SO 1XAT H O TG
2B WT, TFEANRAMLZ TREMOAFLE LT
WS 25, UTNEA LF T gy, BilAT
varvedb, ZNEND LMP A$75/MWh L 0
WG EITIE, FIEEIWCHT 2RE L A5
72 T LMP 233 fh i 5", AffHINEN T X /e
Mo T2 6 OERIENE, U T IVZ A LTS EI
HHiD EH 50 ENE D O LMP & ARTHEITE
REZEZBOETH D,

UTNEA LT T g BT HHHNE
HiHA 7Y g TOR%E %?5§%m@
ﬁ%i,mm#%abfwéoﬁﬁ%@:
BE T 07T AR THERM 1750 1 RAVOTHE
HIFIA B % (PIM, 2002b), B fFHIEEIZIX,
—ATA VAR EFERIEE OEERND, T2
2L, Ny 7Ty TEIFRIC OV TIIH ) O FEif
EZHWTWD, £z, RIEOZEMITSE T T
— A7 A A &I T S Weather-Sensitive
Adjustment & WD L— L HEINTH Z LN T
x5, L OA U H =V A —H ZRio TV
RUVVNATRERICRT 2B R T v 7T A
+ FZhii X 41TV % (Nonhourly Metered Program),
ZINEAFIE, 25MW R OFTFER (770 77—
FENTFERGET) Th D, HIEEOFHH
(X7 —ASA Sr— AT LSE DSRTET D,

PIM EWIZE, FTERULT 77T DIRERL T
WD EMHIEE & L TRKTRABETHY,
i FETICLD T T T L AbET,

8 LSE IL, IKFEBERNS/NERE E LT, IR
FRBELEBICETIEAZHMN LTV
7LMPbWWMWh&£wﬁ%%Km,ﬁﬁfnfﬁ

ASDBINCKTTBA BT 4 TE/IE LTS,

8 PIM EL/NERERROAMKIET 77 T A TIER
<,mm$%%k EEFZMOEBER ST 07T LA TH
o MNEEEFORMT IFENE T 2T T ATON

1600 5000
RaynsshA i ~
1400 | mpEE |4 4000 g
S 7E 44000 &
o 1200 F---------\-—1 - o
@ 13500 i
% 1000 1 3000 iy
o ®EIAISL 30
800 A E k-~ 2500
EHREE 8 i
600 - —— -\ - T 1 |RRJnIsA
| mmms
400 [ BEIOTSL
b EER RS
200 oo &7 500
e ‘H I H

0
2002 2003

HIAT) PIM(2005a) L v 7ER%

B1 PIMISEFRFERETOT S LOEEF
Fig.1. Enrolled Sites and Capacity
in the Load Response Program

2004

2004 FHZ=TE— 27 F5E (1.3 & KW)D 15%IC
9 % (Heffner et al, 2005), fiLiGE¥E DR
7al T ABINE (346 figk, 1109MW EREEA
&) ~OMRIHEEIT 149 J7 KUz Eo 7=, 2004
EOBRRBT T T AOFEIIRN>T2HDD,
BET 0T T A~OBREEITEFITHE L T
TEY, EMBPHNTWDLRE T 0 7T LDOE
B AL D MTEW T D (PIM, 2004), H5iC
2004 DB G EREL D ONEEE L vy,
PIM TliE, AMKIET 77T K% Fhid 5 LA
R D, FEERRO—FBE LTT v B
A4 R~x A (Demand Side Management:
DSM)% 1T > T & T %, ZAUE 1991 405 5
i ST Active Load Management (LA T
ALM) & MEEN D HIEC, ARG a7 T A
DOIEITHOIFE SN D Z L7 #HE I T
%, ALM OXERZE BT 1806MW TH Y, PIM
DFFER TN U THRELHIRT 5, Z OB
RET, BATa 7T AIBMLTHWAEED

1.3 Ll DX 5D, FERC NEE LT 1 7
J LADOBERELEE T ABAITIE, ALM 135E

BWRIGT 0 77 JO—HlEL L THbnd
(FERC, 2005), ALM AL 17T LD

TIX 22 TRt 5,
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WAFBEIZ W TIE, 23 F|ICTHRDY T 5,
213. IS0 Za—a V95 FOARIRIET
mEyAS NN

ISO ==2—A > 75 > F(ISO-NE)IZ, 2001 4
b TR S 7 v 7 F 2 (Load Response
Program; LRP)| % FEjii L T\\5, AfIST
177 MMZIE, 1SO ARGOREZ KL, £ D
HIBNCHRERZNOET D [HFHET 1w 7T 4L
(Demand Program)| &, AN RET % EHIE
ikt U CRRBEE NG T 5 Mt 7 1 7 Z
s (Price Program)| 7238 %, 100kW LA L o>sEEHT
AIREET & PIREIRNSINT 52 LN TE D,
NYISO & PIM Tif, 1BFH DA v & — 3L R
— Z IS T o > 7273, ISO-NE TIL 15 43D A
HE =N A= E RN E TR o TN D,

WET 17T LN, FRNEHD S EEORIR
FCORMIMTOEWCEY, TV T2 A
A 30 wHBEENIG T v 7 Z A (Real-Time 30
Minute Demand Response Program)] & U 7L
S A L2 ERFEE NG v 7 Z A(Real-Time 2
Hour Demand Response Program) | @ 2 fiZH 7 7
077 ARHEISN TS, B TS ATEE )
5 30 AN CTAMTEIEAZ 7 T L2 TR s
IRV, B 2BFELIN TR T T v,

A T A 7L ICAP il S < A
T & ORI & EIiA% () LTV D1
BN TH D, B RHI R I N—2 T A
v EDFETHY, Real-Time it HITE ik
IEASERFEMIAS O B D D A & L T
bihd, KRR, 30 53 THI {m“éiﬂ
A 13X $500/MWh, 2 FEfE CHI T 2561
$350/MWh TH 5,

A B =V A—Z R I OVTEEE S Al
RIS7 v 7T JMIBITE HHE L LT,
Real-Time Profiled Response Program 73itERAY)
ICHEM STV D, SINEMEE 200kwW 2L ED

% 2005 F D FH)Hi#%13$223.64/MW TH 5,

AR FEERBHEE T/ N—TThY, 7
~w@T/7% TR DS BARPY 72 % 5T

2o TND, N—=2A T A CAMIZ L DHANEED
HERERTE W, TOERE L-FH -
7 (Measurement and Verification Plan)(Z %>
W CHIB R 2 HERHT 5,

2004 4E0 0 D AFERICaxF oy R EHLIC
300MW HH4 DS N4 FHHE LT\ %, 2004 48
A OFEETIE, ALY Ny 7T v 7 5E
B DA K E Do T,

— k&7 1 7T B, B H ORI

U7 Z A Lk A3$100/MWh %8 3 %
ETFRENTZHAIT IS0 ICkv@Emsns 7
nr7 ATHD, WHITHRENE, Real-Time iith
O EH1EE A4S > B AR PR EEAT 44 $100/MWh - D 15
WIE O N bivd, itk 7 v 7T A,
NYISO X PIM D% 7 = 77 . (DADRP,
ELRP) LI TWD 23, REL 2DODRTHER D,
1 DIZi%, ISO-NE Offitg 7' v 77 ML U 7V
Z A LT ORI EMMEEZZ T AND &) A
TH D, NYISO,PIM ORFE T v 7T AiX, Hi
HSE~OSMTH Y, FREELEITRS, 2
I%, 1SO-NE Offitg~ v 77 A TlE, 1SO
73$100/MWh 8 2 5 A8 A4 L, lH 21772 9
ZLICEoTIERLDTEBMTED L NI AT
&%, NYISO, PIM O 7' 1 77 LTI, &
SN TR S THERINT 5 2 & A AHE
Th D,

ik 7" 1 7' i, 2004 4E12 59 HEEE) S,
1764 J7 KWh Bl S 4072, $aSCHAVERIE 192 5
RLTHY | SEEEAMIEI 13 F/kWh (&5 %
115 [/ Ry & 9% L $113/MWh) & v — 7 IFfH]
TS 2 R LT 2

INFETRTEX 1T, ISO-NE DA fafHllJ
Furo AERITY TAE A LT E RS
LCW5, AiETSA~E, AWK T 0 7 F A
DSME OFRLEICHIB TGS A T a v
w5252 &TxINT D, RIS (Bid

SEFE

2 H
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%2 ISOICBH3FERIGTOY 5 LOEMRR °

Table 2. Aspect of Demand Response Program Each ISO.

B

SOI7 2 75 1k 787580 s | w | e T E
FHAR (2004 4F) (MW) TN
(MWh)
—=—3—7 ISO
Day-Ahead Demand Response Program | #7127 A 3535 377 1.3%
ICAP Special Case Resources RRAaTe s I A (E#h7ZL) 981 3.5%
Emergency Demand Response Program | &7 12 7 A (&7 L) 581 2.0%
PJM
Economic Load Response Program BET0 T T A 48622 724 0.7%
Day-Ahead Option e = AN 179
Real-Time Option S A=A 46561
Nonhourly Metered Program Sl 1881 -
Emergency Load Response Program Bara s T A (@72 L) 1385 1.3%
Active Load Management Bare s 7 A (HE@H2L) 1806 1.7%
ISO=a—A 77N
Real-Time Price Response Program RETa s T A 9216 108 0.4%
Real-Time Demand Response Program | &7 277 A (E#h7Z L) 165 0.7%
Real-Time Profiled Response Program REAaTe s T A (&7 L) 83 0.3%

HiFT) FREC(2005)% % # (ZERK
Price)2>— H i O TG E B Tfrbh b,
BRHRZENE LB BT Y TV 2 A L
SolA% TR X 4% (Laurita, 2005),

214, FERIETOT 5 L~NDEFEDLE
#2113, EROTERIST v 7T Lzt L
=bOTHDHY, Tu s T AOREHIZOWTIL,
BTG INEIE L TWDIEEIT 1ISO AFEHET
HH0% BATnsIh L, Thlsz
(RETr 7T L) EHFELT,

KEALEHE D 3 2D 1ISO DT, AfHlE
MESL > TVD DI, PIMBHE 70 77 LD Y
TNEA LT T arThbd, Z0TalrF A
TIE, EAEN <, EEICARMBEAEZTT -
7= B¢, ARTHIE REET UL R Wz, B0
LT, NYISO Dfk¥E 7' v 7T LD ki
%, E— 27 WEITHT HEIE(1.3%)1E, PIM D
7 1 77 5(0.7%)X°, ISO-NE Offits 7 =
77 5(04%) K0 B2V, ISO-NE DA ffHIT
70T AOBEREIL, ETNEND %R
L, FOEBEO—>L LT, ISO-NE O

10 2T ON TR A DRIERICE L DTN 5,

flik% 7" 1 275 AIZ$100/MWh & U 9 FE BN 54
MONTNAIEHEEZLND,

22. NEBEEDEERKTOT IS A

EROTERIST v 77 K%, HEHHEIC
BT OHIET, WNEEREE"DR, FERIST B
I L% S5FERT, BRRERLEED L) R
K& RE SOV TR E OFFAS & 72 - C
W5,

LU s, W OO EITIE T, &
RIS 7 1 7T DT SEgm o T, /o
FAE OFHEHIEE S HY > TV % (GAO (2004),
Heffner, et. al. (2005), RRI (2005), Schwarts
(2003)), & Z TAMETIL, JBERILT 07T
DB D/ REFHORE L RE AL,
D%, ix ORI ZHHT 5,

221 JERETOT S LIZBITH/ITEE
BEO®RE
FERCHFHEFIZE ) 2M4E L T o/ ez

WREKE T 0 7T ACSI LTV AR EE O
77— 2 A Y — © A R EEE (Curtailment
Service Provider) & FES55 038 5,
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X, BRI X - CTEIB S EE | Ok 25 8
RV HTERIIBET D, HDHWIE, VR
TUITLELEFEE LTI A7 Z25|&%1FT
W5, SOIT/PNRHEERIT, TERL/NFRE
FHEN, BERIST 0T M EHNTED X
INZE DR RTIEM T 20 G 2 WEN b
Zals
DEFG and CAEM(2005)/%, dx%ﬁ%%%@&“iu
L LT, RERISZRIEHT720ITIE, ZER
HR X 402 Bl O P2, ;'ﬁl:?itél;fmﬁﬁ@i
Bttt it e U CoOEBENOREDOEEMDH
KIZxHS LT bien e LT 5, EHE
A SN TWAEARIE, BERIE T 0 7T A
LIXENIE EREETIER W, BERE Y 1
T R RERET T, BEHED —ERTZDT
&5 FIRRITTHRER L/ FER IO I D,
FLHIREBE 3B RN &, A X - TEFEX
DG NN DU D W REVE 2 PRFET 5
LIk VEREO TR ST LD A EHE
TAE T 5, RIS OBELSY DTSRI 5 1 HE 72
R, HgIcik3< ek 2 Tid/el, BH
HMIZ L > TRESND, —J7, B2 S
NTREETIE, BEREONY o— Y77
A - Fx—EFNEEEN TS, BEREDL Y
Wr s, WEGIE S 2RI T 2, WEFIT, Hhx
AR E N O R RTERIS T 0 7T LD
PEZRR SN, EEDO T 1 7T AOMEHE
OFRRIE, TIHHRILIELIRN L H D,

222 INGEEEXEEORBIHIHNEA 21—
B A == —I3, TFEIET 07T e 80
IIHTFHEFETCHET D200V ) A THE

Th b,

HIEE S ik DR B OERT-I20E C TR T

LHENNZRMERNZIE, VT2 A DR L, B

AE— 7 R B 5,

(1) U T7ILA A L¥£(Real-Time Pricing; RTP)
(SRS AR ¥ A NN WK il - Sa~t== WA ks R N )

B S C, IEEOEEEAN S A S D E

Th 5, SR LRFFEIRIL 1R CThd 5, HilE
WX - TR DN, — HEIOER A 72 SI2E
Jfikg 3@ S D, TEEEAMIE, FEEROEE
N, TG TPRIOREHET L, [k 7
FEIAX N EITESNTND,
Bl 2 XK EDE SIS TH S Georgia Power
TIE, 1990 4 LV KRAFEZD RTP 2 &R T
x5 X 912725 T % (Schwartz, 2003), V< >
2% RTP D55, —HRENEID 2 HEHE ]
Db AN D D, B EIC
A K LT ADHNERBIFLS L THR D,
BAMTHI O KB KRET 2T T 1137,
2003 4£CiZ, 1700 §F 5000MW D K [ FEEE5 N
ZIMLTEY, RHORKFEED 5%IFH4S T
% 1000MW o 75 2 HI J8 A = Rk & 7z
(OECD/IEA, 2003),
KENZIBWTIE, 2003 FFA T, 49 DEXF
EF DRI 72 RTP Z 2k L T % (Barbose
et.al., 2004, Goldman et.al. 2005), —f#iZ, RTP
%, B — 7 BROERESLR MR E 2 T 5 Z
& T, HEa X MK (B ORE) %
HLIHTEEZLNTWDN, 25O
L5 &, BREEFHEVDRTP 24244 2 BT
7 FEELOHN X 0 b R T OB R MR
DIHENRKREL IgoTnD (M2) , E/EHML
’%w BIERRBEAE TR, TG X— 2D}
Lo TRAFERZ® D, LT, <D
ﬁ”%%%ﬂ:ﬁf%ﬁm%ﬁ?%ﬂ%ﬁ#ﬁ
DI — 2D IC TR T 729
éJ:k%kD% F~RET 5 h51EL LT
RTP B LAHIL TWNDH EBEXHN TIN5,
2 BaE— 7 &M% £ (Critical-Peak
Pricing; CPP)
KEDOESETH S Gulf Power TiE, 1 H
Z3O0MM (B—7, #7v—7, Iv Y
— 7)) AT T T AERB O W BB IS 2.,
FAEMRFIEE LT D B — 7 BER R IS SR
BHINCE > TTOED DIV G R % 1

%, N—R7

Sy
FEL X
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E—VFEHIR
FEEM
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HERANDFE
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REROBE

ffit& 29D 58
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HHiFT) Barbose et.al.(2004)

2. KE Utility B F7ILEA L
T340 RELTVDELEMH
Fig.2. Primary Utility Motivations
For Offering RTP

T 5 L) CPP A HE 4TV % (GAO, 2004),
Gulf Power @ CPP TlL, TN Z A hipL &
ICEBNDERHET 5 LN TE L0, M
88 HFH]E T LW O HlIR2 ® %, 2003 412}
FELIEE) SR o 72 AY, 2002 AEZIE 11 [A],
TRIFHE 12 B OB B - 7o, FEEEOARTHI
T, BHEEND 4 S>DOESHEIZ H B
IAF LS D HEF R b — T PRt
AL, ZiILH DY CPPIEENRFIZ N R % HiT T,
CPP Bt&: 3B TRI > T D, filx
IZ, SDG&E(2005)%% 200kW DL DRI
ELTNDT 74/ hD CPP kL 943 FL
IMWh (13 HC1 H 7HfflEC) TH D, 7=,
SCE(2005)i%, EF2541% 6 KEE TO®EIfHE
BN KWh)Z, BEZE— 7 8a0 14 52 LT
W2,
SNEE L LT, #il 21X SDG&E(2005) Tl
PEIZ TOU BHEZ IR L TS Z R0, A X
— LA =B EHEA LTS Z &, HOF
RRFTFEN 20kW L ETHD Z LR ENRH D,
WA, HERAL o W [H] 45 BIEE 4 (Time-Of-Use
Pricing ; TOU)IZ W Cilk 7=\, TOU 1X, B
Oy — RN Lo T B ELT 2 b O
T, 7Y R¥A R~xT A h(Demand Side
Management; DSM) & L CREICIALIEH ST

VW5, DRP & DSM DEWZHOWTIE, 5 3 &
THRARHZ L LT, 22 TIEHIIZ TOU i2o
WTEIHZ L7z,

DREICBWTIL, EFEHEN, mEENR
F ORI @ BB R 2 B & kI
PO & LT TERIREE RIS &) 7€
FIRERINAE SN TS, Z OHIE ORI
B 2 X Ol 7> < BREHARIC KM TE 5
ZEDh, ARONHEIZER TV RILH D,
F722 AR, A& REERFAT & 0 AR
W ORAMEBAT L, WEROEeAHER L E
Nt OBAEFIAFEOM E, 72 5 OB IR
& DI 217725 2 &L Th L (BRFEH
JEmmEE R g2, 1997)

PERTL D TOU 1, B LB O FHESME 172
SR MAG DR DFER 7R LT k- THE
FAFEXTECHIN L= 5B E& 0 X 91, THE
AR MCH LTI R 2 B 5 2 & 1T
#CdH 5(GAO, 2004),

ZOMhIT, FEEF O AW HITBI R LR 2 5
49 B K L (Buyback)fil £ & 2 535,

(3) FEER L (Demand Buyback)

ﬁ%ﬁﬁéb X, B S OREE OREH;
Ak IZ I 1T D TFEHIH D ERIZIS U T, T3
%Z)S‘%E%ﬁﬂﬁﬁé bLDOTHDH, BHRLDEED
k&1, HIE G T OAfiks 72 S HESN T,

)= A O T FEHINEN 6 5 SCHLE R &
LT END T2, Bk EFTHE
FEHWICEM TE D Lo Ick 5(Schwartz,
2003),

RN X ¥V E J)E B 5 (Bonneville Power
Administration; BPA)'?%, 2000 475 2001 4F
2T T O IR RS, 200MW LA B
AR EEBL L T\ 5, F 72 PGE 1 2001 4512,
122 [Al5f 1728 KEMOFFEE R L& 1772 > TV

PRET X —E T OEFT, LT INAE
W%, ALRKFEHEAALTEER U DRI OFE (F
NEHRRATFTEZ) (T L THEN Z MG L TW 5,
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8 WHEENBIML, SHAFRAHIL 1130 )5
RLC, A E)IE$129/MWh Th > 7=, — 77,
WAMIO 3 2 - OEEIEIER 2620 J7 KL & 72
27,

(4) EEAER L (Long-term Buyback)

EHIRRELIX, &, Aenll EoRHIMIC
TEY , FREAIICFR L7z FF BRIk 222549
T % (Schwartz, 2003), & /I fEREREIZ —IFAY 72
L LT Iz,

BPA LT S thix#h 1 LC, 2001 4
H1Z 1500MW D FEZHIZRK & PEEFEF &
ZHOLTW5, ZOMIZE, PacifiCorp 1% 2001
FEIZHEIEII 7 = 275 A (Irrigation Curtailment
Program) % 3% fii L T\ % (Schwartz, 2003), = 5
\Z PacifiCorp IX[FEI4EIC, EEOFFERI Y 7 7
T LB L TWD, BIFED AIROETH
e, 10% OFFEHIAN 2R S i, m%
BaEIS123, 20% OFEEABIC I 20% Dk
HEIBEHAENDEVWI D THL, AT v T
T AE, BER BRI A — X OB BT b
ST FERE LT, 21%DFEZ NS,
Wy & LTI e — 7 A C 19MW OFFELN
HIIJ8k & #17= (Schwartz, 2003),

FERKRTOT S LDOERE

WERIS T 0 7T K& FRT 272121, A
AR OSEEE, WM, s AR 722 & O thkk
ERETOUENDD, 20 LXI2X, VT
& A L2 SR T AR ER LS T R
775 PIMRFE T 7T Lel) L350,
BRI C RN 2 DEBERIS S 0 S5
L (PIMBRT eI 0 E) L350 E0nd
RO T2RERD D, i, TREMET
DHEFIZILN (23— AT a T L IT L)
DEBIZESS I E VI HmL T e s T
LERFEHESTHERE > TWVWDH, Sezgen
et.al.(2005)(%, 4@t T5A732 7 7'a—F ClRE
Is7 a7 047y a AifEa R LT
Wb, ZOAT v a AMEDFETIE, TER
DG %E, FEOHNE, AMBIT (7 1),

SRR OB SR S LT D, S5IC

IETIE, BRI T Z A DBl B
END), BEFAENERLTUILHTI T
IV B A DB 3D 0 E 0 D ERER O
BRI R & 4TV % (Barbose et.al., 2005),
ZINEMEORE G, FERIL T 1 7T A~ DS
A EZMSEHHERE LTHIRFTE D, )
JEITIE, EAK 15 FERY & LT, el
B O TR 3@ H O 1 FEE S 30 47 &
L, ¥BMFHEOSIMNEMR L TV 5 (B,
VR 1546 24 H)

ZHLEFREE T2 7 T AOHFRITEET
BHDHB, ZHLSMT H WL OO FREN R &
NTW5, LR T, FERIST 17T LIZH
THMEE, FEKET 0T T AORGHE, &
FAME R, 72 5 ONCERBEm IZ /08 L TR+
Do
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31 FERIETAY I LDOEEICE T
GE I

3.1.1. BN DT
KEROAETIE, BEIZ DSM &3 L T
TVWH I END, I LIZEMMIC DRP &3 A
THZLEDEREMRT RETHAI LFT
I%, DSM & DRP D#HiE & FEELRIZ DU TR
L, ZNENDONE T ZEEE L 720,

DSM i, KENCI T 80 4E{0r 5 90 4R )
DITHNT TILR Uz, i S v7c £ B,
HERR B AL SCER PN IR S L 5 BRBE RIS
T HEMDOEEY ThdH, DSM [ TE = x /L
X — L REMBEOMION G IZHIRT 5 &5
z bl (RE,1997)

EPRI (% 1980 4EX416H 12, DSM 1%, BRHM
DFEEEE LT 6 >0 [T HEE(Load
Shape Objective) ] PIZHU D #Hir D & LTz,
Jiatt(utility) s, THESCAMER, 2 Y XL
—va VEE, FAERI LY —, B0
BORHE, = L X — AP B A R TR < MR
52 &T, a X My/hEtlEZ FERT 5 2 &K
Wb,
DREICEBW TS, REINZRTER L B0
EERTEREL TV 72012, B — 7 B HEME L,
TEZE L Wi L TAMFEESE = x L F—
ZEER L TV IEEIE LC DSM 23RS 1Z B
DR ENT UNEF, 1997)  ZERERIEREHE
ERRREBE R DA T 4TIk - T
Tay AR, BRIEKEGR EE AT LD
KXo, PEEMTEEOAMTEIAT R EDOFH
FATEh A XL, RREZRT D,

—J, BEMKGT 07T AiX, EHESEG
ATz fiife & LTV Sl EE T D USRS A

B 6 OOAMIRBIE L x, TR 7 Enr i
(strategic conservation) ] [ &"— 2 FEEE D] (peak
clipping)] T[Bfiff&4T(load shifting)] 7R b L EFFEZEA|
A (valley filling) | &Y 72 B i B (strategic load
growth)] 228k 72 BRI (flexible load shape)] T& %,

£33 TIYIVEYAL FIRTAY FDSM)E
SERETOTSLIZETZBEHOLLE
Table 3. Comparison of Objectives
between DSM and DRP

B

B DSM Byt

v — 7 FEOARHIIK

EW e Ta DR E

T EF O OTE A

BRE M

THEEA (RIS, R A

R )

o 2 oMb

AT O A%

FEHEFZ ORI OILK

EE i DB &

145 B ) DFEFN

(O] : HEMRHENOFHEIZE END

[X ] EEENZBOOMPICE Ehavy (B
AR XRS5 TRV, FERE LT
BERBELENDZ L +picEZLND)

¥ DT, aVaxl—3 g VR, BATRES

X —, TRILF AR E

x1010|0

X|X[xX|O|O] O |O]O|0|O

OO0 X |X| X

Lbivd,
USDRCC(2006)/%, FREn% [EK[ROBE
0, BIHEBEOHRE BTG LD Z L DOTE
LB 2R T 2L EEELTNDY,
LI ZTo TEHHEEOHIE BT 1,
FEOEENT T A 7 SHEE, BEAKE,
A, FHE, o X O e BEICBERT o E—
IR AR L LW B, T R T,
i) & 2 WIXRERIATBIELESC, il S04
VT4 T ERT,

FERC I%, 2002 i MEEHET SRR EHHAIZE O
/A7R(SMD NOPR)J % %% L 7= (FERC, 2002),

" United States Demand Response Coordinating
Committee(USDRCC)IZ, KIENZI51T 5 5 B S D HIdk
DR &, TR L BURRES MO RO EHED
72012, 2004 FITERL S NIEERIHR TH 5, KE
TRNLF—H(DOE) LV, EEE—RLX—HE(1EA)T
BROG7 0V =7 FOREM#EICIEES A TVWD, =
BIXLL T O 15 #fk & 72 > TV % American Electric
Power (AEP), Demand Response Research Center (DRRC),
ISO New England, Mid-West 1SO, National Grid, Ameren,
Tennessee Valley Authority, MidAmerican Energy,
NYSERDA, Pacific Gas & Electric, PJIM Interconnection,
Salt River Project (SRC), Southern California Edison, San
Diego Gas & Electric, Southern Company.

©CRIEPI



ZORTEREMKST v 7T ML, KIREERSS
Sy BRLEETR &[RRI, REIRY 4G & LTk
bhTns,

#3101, Zh6 DSM EFEERIET 1 ST A
DOFE & FELS EHE O B OBLS NS £ &
Db DTh D, HIENTHOBEDHE R ET
FES RO LN, ©— 7 BEOAKEN, &
B 72 FEAE D2 TE T & QN FEHEZ DAk 1 )
PHEOIEH WS R BN A bR D,

DSM A SN TWHIRIET, S HICTHEK
ST e 7T NEE A LT BRI L LT, PIM IS
B HEBIZRNT D, PIM TiE, LRP &3
M35 LRI O, ERERRO—FEE LTT
<~ K% A F~xY A b (Demand Side
Management; DSM)%Z 17> CT& TW\W%, ZHid
1991 b S & 4L Ty 5 Active Load
Management (ALM) & FEIZA S T, LRP O
M T LI END 2 LR EE SN TN D,
ALM [Z&MLTW5 LSE I& PIM £k T
1255MW OFEENRH YD, PIM ORERS IS
UCCHEEZHT 5, ALM OFEFEIZIE, LSE
OBEICI Y EHEFEFEHT L LN TED
Direct Load Control (DLC)X>, LSE D@ ZIIZ L Y
WA T OED T KAESHIT 5 Firm Service
Level (FSL), LSE Ol £V F D E D 7= A fir
ik & & #E Ak & & % Guaranteed Load Drop
(GLD)2 8 %, ALM (21, #E[ 10 [B] % TATfR
MW E RS2, B IEF DR 8 FEE THA
T HEWTIE 6 B[ &£ C, —[BlOA MR X 2 RFfH
DIN7e EORHENH 5,
PIM(2004)i%, ALM & ELRP O 2 SOl %
FRFHRERASC H IS ER I BT B 70, LR 72
HHHLMNHEE L THEINTE, 41,
D Z—DIHG T, VORI EORFT
IR LoD, LR OIEZRREEZHIRTE 5
EEZ TV DH,ALM & ELRP O £ 7258 T,
K27 LYy h(Capacity Credit) OFHETH 5,
ALM 70 7T A~OBINZ LY, FTEEFFO

LSE IE, H & DX EfMEMRIFF RITEI 2T,
KREIZ VY MNHGICRIETHZENTED
KEI LYy baZTiS, ELRP XT3/
—1P0OTa s T A THDL0, AHIEREO

LMP IZEEDS < #HEHIAF B D, ALM OZNE

=R AT =R T HXNEFGDHZ LN T

9, —J, ELRPOBMEIEFEZ LY v b

DIFH AR,

PIM IZBIT 2HBHEMGET 07T L e ALM O

BN EO E— 7 THENIXT D HRIT, 22

L 20% (BRETR 7 TLEBRRAT BT T LD

Ait) L 1LT%THY, ZDOZEND, DSM D

GFHECLVBEMGET BT T DR REL N )

T LTiE e 67, Wi E O AT 8 D W TR A S

FRETHDHZ LN D,

TWRELT 1T T AA~OBITICE LT, DSM

EDOPFELSL OREE & LTI, Costello(2004)

1, VT Z A DRI K L7V B A B

TOXIICEHL TS,

o HlflOREE : 1) BXREHEIL, WEICH
ELTma X MZESW TR END,
ZOZ ENEET DA OwEH 2 BLE L
TWd, 2) HfilMFE LTE, FEX
W — 7 B AT CE IS, #E
RELTTHOWBHETEEXD, 3) T
ERBMBATRHERIZE LTH, A—4
Vo 7Rz ooax k3L, FiigE
BhsZrxlngd, 4) £, AWHI
BN OIS L v, FEAX—
EEESEDLZEFARTLEEZEZD
BslE b ET 5, HDWE, VT
A LB OB AT LT, 2T 5E
EEDRRELARECRET D ENEEL
< Bz 5 bR TE N H 5,

o FENHEHOEPL 1 U T ILE A LEMEHIIC
RV, RUCERCEIER IR EIXFE
BEMZT 7 b L, BASHIZE > TR
648/ A T 4 THRET RN
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EEZ DB LD D, TOMICY,
UTNEA LR OB AIZBE LT,
A—=H Y TRZTDMOEHETOAH
DN 5 Z & bEEIN TS, &K%

(2, EARMLR, HE jJFHfE 10 T E
LTEML TV S 5EITIE, TERME

%%ﬁﬁ%ﬁok&f,@f%_WAﬂ
KFTsZ & bREEERD,

o  HWHEFOIEM 9 RGERNIES L

THRENRE LG 2 LT DY T

VE A DR L E A, —RERYICIE R

RE =2 BESEDHZ L TRALTS Z

EWBEZAOND, 1 ZLALDOFTFERITA
OREDLSIT ﬁ%ﬁ%bfwéﬂﬁ
BLTHRY, S5I, flifsffwicT

ALY, Eﬁthﬁékwﬁ,%
INCBAES 2 THgl 22 b O %f
LCHIEPIT 2R H 5, £/, 7

ZOEAFE L THRES 2 0G5

H5,
Braithwait(2003)/%, FFELS T 1 7T LHVE
SN2 AETh, NEREREFICLDIA D

b=tk ) R OFEO - D

X O— 7R IEF I L 0, EFE MRS MK

Pﬁ%%ﬁﬁwf%'ﬁhﬂé®i%w®ﬁT
X< Ve LT3,

ZOEI, FBEKLT 0T T LAOE AN
ﬁ%%%,@ﬁ%ﬁ,ﬁ%%&MQK%IC%

BEHZDN, ENENCEERIST 0 7T M
DB ANITHA & 72 2B bIEM SN D, £
WEST 0 7T LORENEBICTHEFEIZ
ITEEV TS WV E W BRI, BT~ & iftE
LERD,

312 £ VT4 TDEE

WEET 1 7T D% Kk OFHM I IT S
TEFE, BN &, ARTHIRER 8035 5703,
bo L bEERDITERNBXIT LA &
VT 4 7 HR%E(market turnover) TH H, AU,

(36 X A7 G IR ([R]8E P REFE S -
XS 5,
HIFE, NYISO, PIM, ISO-NE Tl 4372 i /)
23V, 1SO FEEHIDILK & & HIZSME b
HIMEMIICH 5, 2078, Z ZEFIXEIM
WITHEL, RT7 74 VT 4 /NS DT L
NTPRSH, FEGT 7 T T DEBA~DA
BT ATEEL T ERIAEND, W5 T,
TERIET R 7 7 LERESELOEH L,
=L, L R X —EREE, SN TO
WEONT 1 7T DRSS, A v
A=)V A—H DR %%%?t@ TR T
777 KAETEMEET 5 5T
%%kawa>kaH$@ WAl Gl
(Japan Electric Power Exchange; JEPX) D ik A
XA 7 %, kg ORI 2 VTR LT
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App. Fig. 1. Baseline Adjustment to Reflect
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