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IR ol o EFHILCEEROM, BRI T EIEE, S TSHRETHS
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ZIZT. BICRLER—ZAA T g o T, [HAERRET XL —0 ) TR
X, FIC—EOFRBANO TRFAZEICNE S &0 ) bIF Tide < KEIIEFRIN K E <4 b
MR H D, ZOL D7 _X—AF T a EDOURATIZRHT B0, EIIVAT LE
LCIEHRBEORR & A T-RENOREEITINERD D, Lo X ) 2B ERIG &
LTHELTBLSFAENICOWTIE, BHY AT LAOMBAICRRE & L THICEREZ fElr
LTHBLIEVIE, 79 RLRARC R EEZGD ETHREMY Y —RAEIEHT5Z & T,
fEEBEOa 2 MIs/MESND ATEEMENR H D, 2kt U, BERFICIXEHEE O @ il
AT a rTHIETRELENIBZF DL, FEMOIIEE FHAEAMET R LY —DFE
WRIRA T v a N2 FE<SMAATL Z ENTENIE, SRR E L TRERF— 74V
F A FAD D ATREMEDN B D,

EDD, BAEMRETRLX —DOENFHANKRE LT, T~ RLARV R EOFRZE
DEFMZHHE L TN ZEIZHONT, SBFEMRBET 2T o TV ZENEETH L EE
ADBNDN, —HTZDEI ) Y —R%E%KE L THAATLTZDIZIE, FHEIZBV TR
L7z ) 7edfE (i TEBHIENC L 2T~ RLAR VR | OIHA 220) BT 55,
ZDRIZDOWNWT, T3 RLARV AR EOTEHENOVHRIHEALTWDKEIZEBIT 5
AT — 7 RV H DR ENEET D 72012, ARE CIEKkESHEIRRAE 2 £ L T\ 5, &
HiTlL, TOMREERLTND,
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2.2 REQOBEBATBICE T HFHEAE

2.2.1 BATBOBELTIURLAR R TAYS A

(1) EATEOHE

KETIE, 1992 0= 3L X —BUREMITIC & 2 HE 150 B Bt & UK E#FER = 1
NE¥—BHIZES (FERC) OA—4—888 IZL DR ~DA—T 2T 7 v AMbE BRI,
MSZRAEEME (LUF, 1SO) RS, EIENTHSGSINE I X 258 E 5 OB FIME
I,

O Lo T, KETIERREZ AT 2 FEE 7L — I L 0 EED 1SO RF%T
iU, HIZ FERC A —4—2000 (B W TENSHOJRBRGERKE (LT, RTO) ~0
IMADHERE X7,

BUE, KEOBEI VAT AT, HEEIC A D &l R BMaFH 72 i (EEFREE)
THEHAINTWD, i), BHAMTHRD E 350 2 H ISO/RTO Hilik TRt X T 538,

“ REGIONAL
Electric Reliability TRANSMISSION
s B g ORGANIZATIONS

THIS MAP WAS CREATED USING

Eneray VeLocrTy, Novemser 2015

HiFT) FERC3
2-40 AdbkizEiF 5 ISO/RTO

KEOEIE /TG, ARG 2= & F 5105 E | 1SO £721% RTO (2 K > THfkRY
RN STV A THFIZ KA S5,

FEXTER S| 2 N— 2 &+ A EHITE IHHIL Southeast., Southwest [ O Northeast (2 3V CiEH
ENTWVD (K 2440 28, 2N HHILOEI) > AT MMIEIESANFE, RELOFELE
VAT LE@EE T OMEMGUTH Y . PEESEFORATEED S L OES 7 — VK
THBIZ1T 9,

ALK BIIEHE ke (NERC) MWEEET A0k CREKL O F4) Tk, 9 #:0 1SO
/RTO DMFET % (X 2-40), ISO/RTO E%4ED1EH K OB DL ENEMELR & Z D72 D
e — E ADRRFE 2 S TH 5, ISORTO ML TV LY —E A LEET S

33 http://www.ferc.gov/market-oversight/mkt-electric/overview.asp
3 https://www.ferc.gov/industries/electric/indus-act/rto/elec-ovr-rto-map.pdf
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HE S L ORRE TRISRT (& 2-11),

# 2-11 bk ISO/RTO 28T 5 HIFE 1 o s

- i BEHE
AT H =L ¥ —T1fi5 1 HATlAS 30 TR H BF A CHRS | & A
S (Day-Ahead Energy Market) SHDBRRELHE S, _
i UTNZA LTRLX—Til AT H o IS 12k T 25t L . 2 H
(Real-Time Energy Market) DEBROFFEE ) & & D £ 2T 2 H6e
a9,
JE B AR T EEFE L L COBBOINEZH S,
TS (Regulation)
U— -« | BE i % BRI 25 B OX IS 24 9
—E = (Spinning Reserves)
e A FrT =Ty AT 151F 59 10 5 LA DG 218 5
(Non-spinning Reserves)
iy (Capacity Market) TN EMEIR OMREZ T S
4 Bl ) 2% % HE 11T 85 (Financial Transmission | S ERMEEIEOBIIED U A7 o~y VT
Rights Market) LHERE R D,

HIFT) NRELSSSEEEL Y 1Rk

1) TRILFX—mi5

TRAFX—fiGIZIE, FTaH O ICHEET 2 Ekh e > TEOEG 24T 5 AT H
%5 (Day-Ahead Energy Market) &, FH(DA /3T R %ﬁﬂﬁkﬁ«%)fl {Z ISO/RTO 237
BRSO 1 KR E I HTRERESICESE MBI 2179 U 7 v A ALifils (Real-Time
Energy Market) 23& %, SR DK & 25 [ L 72 8855 A Bl 43 (2 F% -5 & Ml [ PR S AT A%

(LMP : Locational Marginal Price) 3% S 41, kWh HAL TORBIR0A 3N T ADTE
B TohD,

2) T )— - H—EXTH

7//7)— P—E RN LR R AT LOBEER OE R OLEEERRT D7
. S OEINS U < ITHI O 72 DRE 1% ISO/RTO MET 215 Th D, 77
U— P —ERANHZICBWTRMt SN D 7' e 77 A0 BN RERSLHNEIL. —EITIE
NERC X°, WEE %L B2 (Western Electricity Coordinating Council) 2§ @ Hit ik
Coordinating Council 737 8 % {5 fE AL HEIZ LD S IRE S 53,
ISO/RTO 237 > 7 U =i B W TR 5% — B X132 7 T~ DISE R IS U
TUTDO LI IS5,

® JHIEGHE Y — B X (Frequency regulation service) : & /] A7 L DOEMIZE

35 http://www.nrel.gov/docs/fy140sti/61765.pdf

3 Argonne National Laboratory ~ ‘Survey of U.S. Ancillary Services Markets’ January 2016
(http://www.ipd.anl.gov/anlpubs/2016/01/124217.pdf) , KE TR /L¥—%4 (DOE ) DB %E 1} Argonne

National Laboratory 2317 > 7 FH3E,
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DT U H LR EBOFEE B E LT, ISO/RTO O 7 zxt LHIEE (3%
W) DISENRRO LD —E A,

® [FEh Tl /1Y —E A (Spinning reserve service) : KT B FHEH LB
0 AFEDOBRBERFDORA OB ZEIZBNT, THaDA T U ARE DT DI
21T O P —E X,

® EM T /1 —E A (Non-Spinning reserve) : B##E) P HERORE S L <X
fisEZ BHEUZ 10 N TISE T 59— X,

BBV —HHLERT T Y — « = AN TOEFITHEAIZMSZ L TWD b
DD, FEFEETETNZIITE S LIS v /30T 4 WEE LRWIR Y 2BV T, FAEICH
58T HZ ERROLNTND,

KEO ISORTO Mt 57 v T U — « = XDORSH L AFRE R 2-12 1217,

#* 2-12 K[EISORTO B4 577V — - h—E X
ISO/RTO BRBGEAR BmENF i hH ERAFEH

CAISO Regulation-up, Regulation- Spinning Non-Spinning
down,

Regulation Mileage-up
Regulation Mileage-down

ERCOT Regulation-up Responsive Non-Spinning
Regulation-down

ISO-NE Regulation Ten-minute Synchronized Ten-minute Non-
synchronized
Thirty-minute Operating

MISO Regulation Spinning Supplemental

NYISO Regulation Ten-minute Spinning Ten-minute Non-

Thirty-minute Spinning synchronized

Thirty-minute Non-
synchronized

PIM Regulation Synchronized Primary

SPP Regulation-up Spinning Supplemental

Regulation-down

HiFT)  Argonne National Laboratory ‘Survey of U.S. Ancillary Services Markets’ January 2016

3) BEWH

AENY L%, ISORTO 28, P AT LADOEENZ (GEIC & > TEm Z 5 BERMICHT
S0 T H72010, MU L > THORF v 30T ¢ 2T D2 L 2 HIGE Lzl
T D,

VAT MEEE TH S ISORTO MWEE SN LFRO v — 7 TEEG - T A RO AfLE
179, E— 7 R ~OMISIZAEE LIZEREFED Y Y — 23, i N— 2O &= THY |
PR IZAFLE O ik (US FA/MW H, US RUVKW A%) THEEZE5,
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4) EReHEFHETIS

DRIEE RN L X, EIE TSN A R GRME R S R PRl Rs (LMP) (2 E
T L TRAET DIRMEH e OBEBEZ A~y DT L XEMET L T 21 Th 5, ZIEIEH
IRV TN Z ORI Z UG L Tl < Z & T, EBRITIRMEEH 2 L LIZBRIC, Hefl &
T UL, RMERF O W2 A L < ITAEH 28T 5 2 &8 TE S,

2) TRYKRLARKRRATAOSS LOBE

Ty RUARCZ (LT, DR) 1%, —RRIRENFEO L7 b LT — 7 I
DN L - T E%@@i%i%mbé LT DT PR OTE LT T 2D 2T
WCRAET LT RNF—fET X MR E L FRET 2 FE e LT IN T,

KE T 1970 RIS R ZEFEER O K & — DD & 5/t & LT, DR OIFH R &

NERDT=, BHNE, BRI T L R AR O ZAR BB R RO B IR ~ D W )
Wkt AL v T 4 TR ST RERFLTH - T20388, F0% ISO/RTO OEE 3 4 ]
TBHHZHZEBWT DR —E R EZEEIL L Tho iz,

% ISO/RTO (2317 % DR 7’1 77 LOFERIRI O E 2 R 2-13 1TRT, RBFEFRITHK
ISO/RTO IZ L Wik &5 71 77T KZIL BN ATRE 7 DR &R OB, #2442 ey
& DR TP OEWNLIH 5,

37 PIM DA, THIRSIME DN EBHELBLI-DICRO 4B OFEZHAELTWS  ORH 134
M) OBEEHEEZRGT H72DDAFL, O FRIOBEHELZTUEGT H72DDAFL, @1 2>H B OEEHE % T
BT 27200 ARL, ROOMOTESME & OFExtEEl, (HET) PIM Market, Jan.2016

38 Synapse Energy Economics,Inc "Demand Response as a Power System Resource — ProgramDesigns, Performance,
and Lessons Learned in the United States”, May 2013

108



# 2-13 KE® ISO/RTO 2812 DR 7' 7T LD FEHRI (2013 W)

DR 7AYJ S LDAF
CAISO (California Independent System Operator)
Proxy Demand Resource Product

H—ERiELH

TRLF—

Proxy Demand Resource Product
ERCOT  (Electric Reliability Council of Texas)

7 > +7 ) — (Reserve)

Emergency Response Service -10 4 Xy NTT 4
Emergency Response Service - 30 minutes Xy NUT 4
ERS-10 or ERS-30 (different type of resource) F¥NTT 4

Non-Controllable Load Resources providing Responsive Reserve Service -
Under Frequency Relay Type

77 U — (Reserve)

Controllable Load Resources providing Responsive Reserve Service

77 U — (Reserve)

Controllable Load Resources providing Non-Spinning Reserve Service

77 U — (Reserve)

Controllable Load Resources providing Regulation Service

7 7 U — (Regulation)

Controllable Load Resources providing Energy via SCED Dispatch
ISO-NE (New England 1SO)

TR F—

MISO (Midcontinent ISO)

Real Time Demand Response Resource F¥NTT 4
FCM: On-Peak Demand Resources Xy NUT g
FCM: Seasonal Peak Demand Resources FyNTT 4

Real Time Emergency Generation Resource Fy T 4
Dispatchable Asset Related Demand 7 v 27 U — (Reserve)
Transitional Price Responsive Demand TRV —

Demand Response Resource Type | (Energy) TR F—
Demand Response Resource Type-I (Reserve) 7 7 U — (Reserve)
Demand Response Resource Type Il (Energy) TR F—

Demand Response Resource Type-II (Reserve)

77 J— (Reserve)

Demand Response Resource Type-11 (Regulation)

7~ 27 Y — (Regulation)

NYISO (NewYork ISO)
Day-Ahead Demand Response Program

Emergency Demand Response TR F—
Load Modifying Resource Fr /NUT 4

TR F—

DSASP-10 : Demand Side Ancillary Services Program

737 U — (Reserve)

DSASP-30 : Demand Side Ancillary Services Program

737 U — (Reserve)

DSASP-Reg : Demand Side Ancillary Services Program

7 37 U — (Regulation)

Emergency Demand Response Program

TR F—

Installed Capacity Special Case Resources (Capacity Component)
PJM (Pennsylvania-New Jersey-Maryland Interconnection )
Economic Load Response (Energy)

Xy N T 4+ R F—

TR F—

Economic Load Response (Synchronized Reserve)

737 U — (Reserve)

Economic Load Response (Day Ahead Scheduling Reserve)

77 J— (Reserve)

Economic Load Response (Regulation)

7 ~+7 Y — (Regulation)

SPP  (South West Power Pool)
Demand Resource Load

Emergency Load Response -Energy Only TR —
Full Emergency Load Response (Limited DR - Capacity Component) F¥ T4
Full Emergency Load Response (Extended Summer DR - Capacity Component) Ty NTT 4
Full Emergency Load Response (Annual DR - Capacity Component) Ty NTT 4
Full Emergency Load Response (Energy Component) TRILF—

TR )L —

Controllable Load for Reserve

77 J— (Reserve)

Controllable Load for Regulation

7 v vZ U — (Regulation)

HiFT) IRC,2013 North American Demand Response Characteristics Comparison
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(3) DR DEEMFIART O ¥IL

KEWNO IST/RTO I281F % 2013 4K X 2014 450 DR 71 75 ADEEMHIRT
YLV — I TEEER 2-14 1T7RT,

EETO 2014 FEOFEMHIRT > 2 ¥ VITATEEN S 0.5%FREEH ML 28,934MW Th
D, E— 7 BREOTFEEIZTLEIEIL 6.2% Th - 7=, 2009 LI, EIHE TSI 5 DR
FBIHIR T o 2 X UL 6%FEERIM L7228, B — 7 BOBEEOMING RRE TH 727
W, BEICKHT AIEIART Ly LOBEIGITRE REIT R o T,

MR 2% & DR ~O &N ISO/RTOT #EDW, 5 (CAISO, ERCOT, ISO-NE,
MISO kU PIM) THIIN L 7=, HEMMED &S KE o> 72Did MISO (Fif4FH+560MW)
T, RWNTPIM ([FI+500MW) L7e->TWn5,

# 2-14 K[E ISO/RTO @ DR 7' & 75 A TOEBEIHART > v L (20132014 4F)

ISO/RTO

CAISO (California Independent System Operator) 2,180 4.8 2,316 5.1
ERCOT  (Electric Reliability Council of Texas) 1,950 2.9 2,100 3.2
ISO-NE (New England ISO) 2,100 7.7 2,487 10.1
MISO (Midcontinent ISO) 9,797 10.2 10,356 9.0
NYISO (NewYork ISO) 1,307 3.8 1,211 4.1
PIM (Penqsylvania-New Jersey-Maryland 9,901 63 10,416 74
Interconnection )

SPP  (South West Power Pool) 1,563 3.5 48 0.1
&t 28,798 6.1 28,934 6.2

(E1) BEHE, PIM OEE. AISE T 1 75 Lo 2012—2013 443 AL~ active participant O # &
Thb, 2013EOHE, BAKICITERER DROICEE L TV A RE L, RN DR & BEAK DR
@ﬁﬁﬁ%ﬁbfméDR#B&%%DM%%L%thEﬁﬁinfwé

(2) E—7BOFEICHT HEE

HiFT) FERC, ‘Demand Response & Advanced Metering Staff Report’, December 2015

B, FBEINHIRT VY AR LEWVOIL PIM THY . ZOARBLII L E A RE/R T — #
AT ZH TV D 2009 FELUEZE b - TR L,

PLbEaEsE X2, 28572 DR 7077 5% 4 L OfiRHEOKRE 72 PIM ICER L, RIE
TITEIEA 72 DR 7' 1 7' A O FE ki 2 5545,

3% EBXGEFAMIGE 7 v/ Z 2 (Emergency Load Response Program) : SRAHE DS MM & ZEMEOMER % B
ELIZDR 7RI T L, BiEARHICBE DO AMTHEZT O,

0 RRERIAMINE 7 v 7 Z 2 (Economic Load Response Program) : 73k D38 & H B IR & Rk O
T, RHEH~OFHEZBRIE L7TZDR 70 7 J A,
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2.2.2 PIMIZBIFAHDR 7O4 S5 LDORER

(1) PIM OEEME

PIM (EX4F#r1% PIM Interconnection) 1%, 1927 fFIC_Y VU ANR=T I E =a— Ty
— V= INOBAERAER OB IEEZ BAYE L TERIL SNz, 1956 FICA U —F > M
DOENZE 2 MO0 | BUEDATF~ LA DER ST,

1997 1T PIM T AFLIC & AR DAHERLZ & sk (LMP) 28 A L= %
PREX L7z, HIZ 2001 4FI2id RTO ITHRIE Sdv, BUE TIIOREHLRER IR 13 M & v b
¥ DC 2R T 2 EBAMOEHMEMR L CEM, ERICEHENTHEZEET 595
ISO/RTO & 725 T %,

PIM O H S OB A £ 2-15 (TR T,

# 2-15 PIM O

N F2EE# (Membership) #7940 £t

FEERE 183,604MW

v — 7 RpEE 165,492MW

15 EEAE 62,556 ¥ A )L

Annual Energy 837,796GWh

Annual Billings #1500.3 f& US R/L

3 g 13 ML RT > b D.C.
BB TR 243,417 i

oAl PN 61 J7 A\

HIAT) PIM2014 4EE 7 = 2 7 )L LR — (4

41 http://www.pjm.com/~/media/about-pjm/newsroom/annual-reports/2014-annual-report.ashx
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(2) PIMMDDR 704535 L

1) PIM OEIEAMIZEE DR 705 5 LOBE

PIM NEET 23— ¥y XU T A KOT T =DK% —E R L ZOFER
K ONDR OFEANAREME A R 2-16 IZ/RT,
# 2-16 PIM OHEIE 1T & DR OF A FTHENE

Ai B Y (A& > hifids . Day-ahead o
TRLE— market)
U7 a1 LT (Real time market) O
Ty RUT 4 &Yy (Capacity market) O
Wt ) T-fif /) T471 O
— (Synchronized) | 7 4 7 2% O
(Primary) = §iz ¥ i 3 1 % ( Non-synchronized y
SV marke)
K EURERARETR W) O
(Secondary) | DASR (Day ahead scheduling reserve)
JE R A s e RegA O
(Regulation) ISR ReiD O

HIFT) PIM BEEM2 L 0 =ZER G ZEATIERL

PJM CTix. DR &Jiix DR IZFHME L7=hER3 H oo Tldiad . BEFEETEDY V—
Z LR U CHEIE Y (mxvF—ifily, BREGBLOT VT U — - —1t Xiily)
WML TWa, Zboifiimic DR A& MMT 521X, DR =X 7 m N o( %

(Curtailment Service Provider : CSP) 28 DR &RZHEHN L, PIM O 7 Ficd &5
STEMGN 21T OB Z R LT D,

TRNAFX =15 & BRERTHIZSMNAREZR DR 7'rn 77 480 UTRER 7 L BARFA M
ISET e 7T AEREHAMIGE T 7T 5O 2FENH D (FF 2-17) 43,

& XFEMTusT A = AX—HGHITOT T AT, DR ERITT R —fik
EENIEIHT 5. DR 7 a1 ZULAD 1.0%FEE (2015 4E5E4E) 2 HD 5,

& RLMTus T A FKENHATOT 0 ST L BikSNIEREICKT DHLVO
F5, PIM O ¥ 7 VITIEE LTZBRIC = RV — iS5 U7z i 2 52 1 Bt s, DR
T A ZULAD 98.4% (2015 FFFEfH) #hv D, EBRAKT 07T LIRS
NTW5 DR ERE (MW) @ 65.3%/E DR 7131 & Efr 4 8 5T 5,

42 Monitoring Analytics, LLC ,‘State of the Market Report for PJM 2015°,13/10/2016
http://www.monitoringanalytics.com/reports/PJM_State of the Market/2015/2015-som-pjm-volume2.pdf

43 Monitoring Analytics, LLC (PIM i¥zDE=4% U 7 /FHliZ1T > T2 8B) 23 PIM OFFEIC LV 1E
L, PPM DY =7 H A N ETARIN TV HHEE (“State of the Market Report for PIM”) 12331 545
¥,

M BRI 0 T NIIE PIM A N2 MRAERNGE TR ERZ R & L7 VRERARMIGE 7 1
77 hbEEND,
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# 2-17 PIM O X —HiG L OEETSAIT DR 7' 1 7 7 AORE

Bak,/ T VBRERARMISE TR 7 T A TRV AN
HH o =2/ N
s KB DH X RV T A RO | X AF 15O | =X =150
FILF— FﬁiE' 7+ (Energy Only) 7 (Energy Only)
B DA miES & miES & LR O] EE O
RPM%“\/F%L RPM 4’J\/ME>L B L WHRL
NFNT 4 LWITFAMHEAIC | KIEFTAMEAICE
BUWTHRE WTTHAE
X ¥ /327 | RPM ORFMAEIC | RPM O R FEMEIC | @A L HWHZRL
4 &< &<
BN AP & RS Bk & | RIS E A% & | LMP Q&% TIHA
%} LMP OV E | LMP OWTIE | ivd, il
& WHiC %ko“<i WHIZH &S| DB LT3,
T RILF— o PIMIZ LD the EEOMHIO
A~ MD%%EJ WZxf L3 fhbi
xt4 2 ZHMEN | 5,
st LUSfhbin s,
2-41 DE &
DG EE Capacity Energy Emergency Energy Economic

2008 125 2015 - F TO PIM O1fith Z & d DR 71 77 A TOINAZ K 2-41 12”77
6, FeEMLGOF - eA L UCTEFEEMEET L (RPM) 2338 A X7z 2007 4 LA
FHEA DR 70 77 ATORNADORKRYZ EDD L HIZ/2->TWW5A,

$700

$500

$400 -

,|||II|

2010

TéDR@VA%:—kWﬁ

$300

Millions ($)

2-41

m Synchronized Reserve
m Energy Economic

™ Energy Emergency
m Capacity

PIM (Z

2012

2014

HiFT) Monitoring Analytics, LLC, State of the Market Report for PIM11.12.2015

BB LRDAIFIANLIAETTHD,
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2008-2015/35 (19 A)




2) {MHIZEH TS DR DFFAERE

a. IRILFX—Hi5

PIM O 3 VX —ifilIni Bt & U 72 A AT R —HG0 2 DO THERR S
NTW5, ZHH O TOMRGNIITMLE, e, B i#HE (self-supply) ZI1IUH, H 5
D LD =R —IENEEND,

AT A LN TV Z A AT R —HGOMK X TGS MEIZ L > T, PIM O
BOWS|IOSHE D EERTSE TH D,

PJM TiE. 2002 LI, DR EENA TR X—HIBICEBIM L TW5, 2002 FEIZHAIID
DR 7u 7 Z A8 3 RO TET FERC ICL VARSI, £Dk, BTl T LAOFR)
@ﬁﬁ2m7$$if@3$\@ﬁéht%o_m%m@@DR7m77Aiﬁﬁﬁaﬁ%
23 75US R/V/IMWh % k[R5 72354 DR BIROFRIE XMk & RO M 4 = 1 F Bu
é&woﬁﬁ&f%ot($ﬁm%ﬁ%i%£%@ﬁM%(MH» 7, BEJIHS Ml
25 75US F/VIMWh % Nl 728581013, &£ 2% E, REN, =EHE MY 52 HE
DBl AREDE Sz,

Z D%, PIM 1T X — G281 2 @A R 0 RE L2 FERC IZHFE L. 2008 4

KRR S 4172, 2008 ELARRIT LMP (im0l FRAUIAS) 72> HAEE S EEH Z2EI 0 510
T-ARENEAIND L)kl

ZOWMIER O RE L 2RI, PIM O3 X —iit (FiH = x VX =i k) 7
NH A ATV —H) (IZH1T 5 DR BIEOS NI KIEICHED L, £ Ok bR KT THE
BLE (K 2-4228),

FIZ 2011 4 3 AlZH &7z DR BIRA~O AN TFiEEHE LT FERC A —4 —745 &
D% OFFIAME S =X —i~0 DR BIRO SN Z HTpEK & 7> Tz (£ 2-19
ZM), FERC A —#—745 (X, DR &IRITKF L CEFEFERIZ LMP Z#H 32 2 & 2255
THLDTHDHN, FRME~LIE L, 2014 4E 5 H @B TEL RN T SNz, Z0
% 2016 4= 1 BT, w@EFICBWTRA— 4 —1X FERC IZff 5 SN HEROFFHN TH 5
L DORERBEONTE AT D, ZOREFEARIZEY, =X —11 (RIHHHEEY
U T NEA LTS ICERASH D DR EFEICHOWTIE, EIR & EfMickbhTn 2L &
%,

46 Synapse Energy Economics Inc.,” Demand Response as a Power System Resource — Program Designs,
Performance , and Lessons Learned in the United States’, May 2013
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4,000

3,500

3,000

2,500

/ﬂmr ﬂﬂf

2,000

1,500

1,000

r“\vmvp-ﬂ

500

B OB O OR
(FERC #—#4
—745 [XES

FRENA R FERC # —
DEA H—745

3/1/2006 3/1/2007 3/1/2008 3/1/2009 3/1/2010 3/1/2011 3/1/2012 3/1/2013 3/1/2014 3/1/2015 3/1/2016

2-42 TR /LFXF—HHIZI1T 5 DR OSANRMN,

HiFT) PJM, 2015 Load Response Activity Report: January 2016

# 2-18 FERC A —#—745 %K A @hn)

£ H N
2011 43 A FERC #—#—1745 %l (FERC i%. ISO/RTO 7% DR &JRIZ*f L
CTHERFERC LMP 28 A9 5 X 5 Eih),
2014 -5 H Uy v kv DC OEEEAEFNE, FERC 4— % —745 |3 FERC (£}

HINTHERSNTHD & LT, A —F — 3L &R,

2016 4E 1 H 25 A | KENEMEEFAIFTNL Z OEE AR OFHEHEZ1T, FERC 4 —%

—745 1%, HILES7E (Federal Power Act) @ F T FERC (25X
NIHEBRDOFIFHNTH B & Ao

HIAT) SRR LD /R
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911

# 2-19 PIM O R /X —1231F 5 Economic 7 12 7T A~® DR Béiikm (EF) &V —r Lokt (F#)

2010 2011 012 2013 2014 2015
Registered Registered Registered Registered Registered Registered
Manth Registrations MW Kegistrations MW Registrations MW Registrations MW Registrations MW Registrations MW
Jan 1,641 1,623 1,609 2432 1,993 2,385 B41 2,314 1,180 2,325 1,078 2,960
Feb 1,842 2624 1612 2435 1,995 2,384 843 2,327 1,174 2,330 1,076 2956
Mar 1845 2623 1612 2,519 1,996 2,356 188 2,284 1,185 2,652 1.075 2,549
Alpr 1,849 2,587 1,611 2,534 169 1318 0 2,346 1,194 2827 1.076 2,938
. May 1.875 2819 1,687 3,166 3N 1,669 1375 2414 745 251 980 2,846
Jun B13 1,608 1,143 1,912 B0 2,347 1,302 2,144 928 2,943 BN 2614
Jul 1,192 2,159 1,228 2062 942 2,323 1,315 2443 1,036 3,006 870 2,609
Aug 1,616 2,398 1,987 2,194 1,013 2,373 1,299 2527 1,080 3033 869 2,609
Sep 1,604 2447 1,962 2,183 1,052 24N 1.280 2475 1077 2919 867 2,608
Oct 1,606 2444 1,954 2,179 B28 2,269 1,210 2,335 1,060 2543
Mo 1,605 Z4dd 1,988 2,255 B4 2,267 1192 2,307 1.063 2.995
Dex 1,598 2439 1,992 2,259 B4E 2,283 1,192 23N 1.071 2,923
Ava. [Jan-Scp) 1,609 2432 1,606 2,382 1,150 2175 .13 2,364 1,067 2,732 974 2,788
Credits MWh Reductions Credits per MWh Reduction
Percent Percent Percent
Zones 2014 2015 Change 2014 2015 Change 2014 2015 Change
AECQ, JCPL, PECO, Pepco, RECO $2,417455 5478687  (80.2%) 9,336 4417 (52.7%)f $258.93 $108.38 (5B8.1%)
AEF, AP $315236  $125,561 (60.2040) 3,403 1,767  (48.1%) $92.64 $71.05  (23.3%)
ATSI, ComEd, DAY, DEQK, DLCO, EKPC $934,835 $648,638 (30.6%)| 7,933 15491 95.3%] $117.84  $41.87 (64.5W)
BGE, DPL, Met-Ed, PENELEC $1,128,016 $700,797 (37.9%)| 10310 17,277 67.6% ) $109.41 £40.56  (62.9%)
Dominion $9,211,386 $4,121,876 (55.30%0)| 74,154 50,717 (31.600)] $124.22  $81.27 (34.6%)
PPL, PSEG $2,503350 $769,620 (69.3%)| 16,130 11,679 (27.6%)] $15520  $65.90 (57.5%)
Total $16,510,277 $6,845,179  (58.5%)] 121,266 101,348 (16.4%)] $136.15 £67.54  (50.4%)

HAT) PIM %k



b. 7vi3)—HY—ERTHE

7) TiEOLEA

PIM IZBWTC DREFENBMATRERT v T U — - —EZAHPIILL TFTD LB TH D,

® i H T IiMET Y (Day Ahead Scheduling Reserves) : PIM 0§52 55 % 30 4
WP &892 Z L O Tx % DR BENABINAEER T (AR 30 4L
)

o EMH T IFHET Y (Synchronized Reserves Market) : JGZEERE] 1055 AN Txfits C
& 5DREREMA S FTREZR 155,

® JEIHEGHHEE (Regulation) : U7 VXA AT CTHY, =V T7ar tr—LxTT—

(ACE) (Zxt LT, Lvlizxtind 272912, 2012410 LIBIERE RO v 7 v
RegAlZnz., X0 B\ 7 FLDRegDNEAINT-, BREDEEIRE HBITEH DL
DY TFTMTHIEET DT ENTE D47,

4) DR ®OSmikiR

2015 2T v 7 U —HiGIc2 N L7z DR &%, #H 7% HiHiETY (Synchronized
Reserves Market) TiE A ) 139 44 (457MW) | B S FHEE TS Cid A E14 294 (4 (16 MW)
Thol- (F 2-20 LOFE 2-21 &),

# 220 EA P ST O DR F v 227 ¢ (2015 4F)

Synch Reserves Zone Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Locations MAD 138 141 142 143 142 118 121 122 128 132 134 135
Non-MAD 2 2 3 3 3 8 8 9 10 10 10 10
RTO 140 143 145 146 145 126 129 131 138 142 144 144

Average Number of Unique Participating Locations per Month: 139
MWs MAD 344 345 351 351 351 351 354 354 362 373 375 377
Non-MAD 14 14 24 24 24 73 73 159 198 198 198 198
RTO 358 358 374 375 374 424 427 513 560 5M 574 574

Average MWs per Month: 457

HiFT) PJM,2015 Load Response Activity Report: January 2016

#2221 JEAWEEGHEET SO DR F v 327 ¢ (2015 4F)

__Regulation Zone Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Locations RTO 274 274 274 297 298 299 302 304 304 321 286 292
ge Number of Unique Participating Locations per Month: 294
MWs RTO 12 12 12 12 13 15 16 18 18 19 21 22
Average MWs per Month: 16

HiFT) PJM,2015 Load Response Activity Report: January 2016

BAMM ORI O L) 2 HE S 2 BT (Regulation Market) T3k, FERIRAK

TEIR KO DR EIROMNRE LTI, RegA V7 FMTSETHHDE LT, BEEX —E L (CT). DR,
K71 (Hydro), ¥RJ1%&E (Steam) NZFETHH TV D, M7, RegD IZ DWW TIENFRITR E TV RN,
(HiFT) State of the Market Report for PJIM
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28, EEM, 2RSSO T S 20 PIM OB ST VS L, BEY A Ro
Uy —RAbpoTWNA,

5. EH T /1Y (Synchronized Reserve Market) Tid, ZAEFEaxfE (BEHR) HZF
FENERY V=R ERoTND (K 2-43 ZH),

HVAC Lighting Refrigeration Manufacturing Refrigeration

4% 1%

VM PANIE S JE e R i
X 2-43 7 > Z U —ifi%50 DR B
HiFT) PIM,2015 Load Response Activity Report: January 2016

}

o

c. BETME

7) TiEOEEA

PIM (T % 10 FLL Eicoz W RETHOEH 217> Tk Y . DR 7rn 7 7 ADEANIZL
FERRAYICIR Y LA TV D,

2007 46 H 1 HUFE, PIM IZEFETIHOMAA L U TEREMEET L (RPM) %
ML TW%, RPM Tl&, PIM iR E TR ZRE L, TXTONEERFESL

(Load Serving Entity : LSE) [ZfRA T RNEEHEAEFIV U TS5 (FEHEX[1 +PIM 2
E DIE RS, b ) V—AIRERE. JHOTH., AMERH (FLE
DR OV AE DR) M OYE =R D 4 BN H 5, PIM IZEEOEMFEE TIZE 4 BIOA
FLEATV, MEREREEMRT D, ALO R 7V o — it EEOERED 3 4F4Hi (Annual
Base Auction) . 20 2»H#i (First Incremental Auction). 10 7> fj (Second Incremental
Auction) KO3 »HHA (Third Incremental Auction) & 72> TW5,

RPM O AFLTIE, LN D DL MEENTHE I L, BRI, RO LD T
% HETOF BT CTHRETE 720 LSE X° CSP 28 PIM O R BEAHIET D720,
P A R DVNEFEERITHRE SN DA L 7o T D,

<DR EIHRDOK BTG~ DB INEA}: >

PJM [38i/E. Limited DR, Extended Summer DR } O Annual DR @ 3 fifEDO &M (&
2-22 2 3 ) AEA S TWDHA, 2020 FLLREIL Base Capacity DR} UF Capacity
Performance DRIZEHE S NDH TETHDH, GATEDOEMHTIX, 7 4 Ay FIXFM %18
CClEEIC ERRiFZ < EAMGRRIT, % (6~10 A & 5 ) 13k 1 H 12 K[, &

8 LSE [3HI 0 M THNRHEREEL PIM LS HiE (HOHHE S L <IBARMEK) ICKVERkT D28
INTE D0, ZOFEZRATZEE, &I S FEREGE L2 5720,
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TR 16 & 72 %
#* 222 REMNHODR 707 T AORE

. Extended Base Capacity Capacity
(Iin;g:(;/?g) Summer DR (':n;;:;/zz) DR(2018/19- Performance DR
(~2017/18) 2019/20 M) (2020 LA%)
G 6~9 HETo | 6~10H, 5H |EAFETHIL |69H RS THILL
NERC D4k H Vo Th WO Th
LISt D-H
RISEEF | 10 [H] I 1) [ I 1) [ A 1) [ b
IS ki 12:00~8:00pm | 10am~10pm 6~10 A.5 A: | 10am~10pm 6~10 H. 5 A:
10am~10pm 10am~10pm
11~4 A: 11~4 A:
6am~9pm 6am~9pm
T RIRA R | 6 IR 10 FREfH 10 FREfH 10 REfH 6~10 H, 5 A:
12 IRFRE
11~4 A :15 B¢

HFT PIM &k}

PJM Ti., 2014 41 A OZEW (“Polar Vortex”) DOFRIZ, BARMNBRKELEHED . HEHS
NTERENPRETDHEWVIFENEE L,

223 REFBREOARV IXT 3p—< R

Delivery Event Test

year performance performance
2009/10  No Events 118%
2010/11 100% 111%
2011/12 91% 107%
2012/13 104% 116%
2013/14 94% 129%
2014/15 No Events 144%
2015/16  No Events 133%

HIFT) PJM, 2015 Load Response Activity Report: January 2016

ZOFRIZOWT, PIMITRO L ST L, fEaafdiF T b4,

® P RERE LT, BHEMI B LT ZHOARXKIIREZ 2 RIRT AR
DR W o7 filo72 U V) — R 5 L ) RE RIS ZE L) - T D,

® FEFMENZNL TVDIZH b bT | RIRHTATG K OINHE D/ A 7 F A 5
EBATE L OFFINEIZ AL TR, PIM (3FIH ATEEZ2 DR BIFRICT 7
AT HRAFRICEHE T HZ LT o750,

® [FEHMORWEN VAT LEELHRT HTDIIT N T+ —~ L A~DA 2T
4 TR L RIS LR Do 12 2 & ~DR_F LT 4 DL A Y | F v 32T 1 7

49 PJM, ‘Problem Statement on PJM Capacity Performance Definition’, August 1, 2014
http://www.pjm.com/~/media/documents/reports/20140801-problem-statement-on-pjm-capacity-performance-
definition.ashx

N Z OERIIEEANCH Y . B TH D RRTADRRE /2 ENHREFT OFHIFIEFR (outage) 23
22-24%~ LB LT GEE RRFOFHIE 1ERIT 7~10% ), RATADREITZ OB, BA0D DR %%
fii L. DR OBITIE LR KD 9,000MW L7227z, IEERBEDORNWAFTHIZIZ b b6, 1R
72V HT MW O DR EJRAISE LIz, PIMET V7 X0,
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e DERE — BT D LENS D,

PIM L Z OFEREOSHT 21T -7 9 2T, DR BT T2, BERMLEORETS
BT BHHBMERIKDNRT 5 —< V ZAGE (F 4 2 T 4 7OHLEET) OR
HLAEITo7,
® NNTp—vREM

> XX NRUT AN T = ANDAI Y NAY NEAETAHTRTOERE %5

\Z. non-emergency & L CHijH TR/ X—il5 TR A[aE7r UCAP (EIRDEF
BAME [ REE A L 7- B A & - Unforced Capacity) &/ 732< &b v Ry
T A e NTF = ANODA Iy M AR ERIERME L 2T UER B0,

> XX NTT A o NT v AT NI, BNV AT AOEEREHERT D
7O DOBERAFMZE L TIRATE D LI LTI e beuy,

® ~TT 4 E

> VI FTNMICKUSE Lotz (RT7 x—~ 2 A ERhotz) BRO~F T

+ OFETGEZARL L. (K 2-44),

Non-Shortage Hours
*
Hourly 350 hoi?ss 2y
Non-Performance =
Penalty ortage Hour:
$2,700

7£) Net CONE:EMHHZ A= X b
X 2-44 T T 4 OFEFE
> NI T L OBEADERAINADIT, PIM O AT A~b D708 AR E i

WCAREBEENEAELT-EE. KOPIMAIOEEICLAEEDOHLTH D,

4) DR ®OZSmikin

PIM O &ETiICEHT 5 DR BROSHRBUTEIMEAICH H DD, L= a2 —2fK
IZd %5 DR OEERIT 6%55( 218 & 720y (X 2-45 KT 2-46),

)7, s DOHRE L2 A5 L, PIM OFETZIIME LN RKE S, 29 LcimBifZef
G RICEHOREREE M Z ) HE L LRI H D (K 2-47), ZHUTEHHRE
D MEPER AR DR BJRICIZTBS MDA T 4 7 L7252 025, DR OF R
DEERBIMORNB>TWNDH EEZBND,
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HAFT) PJM, 2015 Load Response Activity Report: January 2016
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HiFT) PIM, 2015 Load Response Activity Report: January 2016
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HiFT) PJM, 2015 Load Response Activity Report: January 2016

<DR LA ¥—>

2007 HLAFE, PIM Tix, /hcERE¥E (LSE) LEFESH (Electric Distribution
Company : EDC) 7213 Ti272< . #RIZ LSER° EDC o> b5 7 % — & LCRIBMIcS
MLUTWEZDR =27 m (% (CSP) bTGICE#HESINTEDL LS IhoTz, 7
AY =D PIM i TORENITRDO LB THD (£ 2-24 B,

# 224 PIM ORETHICSINT 5 DR LA ¥ —
JL 14— (DR ERIZHE) m= |

CSP(Curtailment Service PIM B A2 /3—, PIM DR Far :Lx%jﬂﬁ‘ﬁ.é(:%ﬂg’&
Provider) HLIORRFBERDORELLT PIMALDLT T
IADEERVEMOEESZE1TD.
. . PIM DAVN—, BRITIIT—E2%0 RIREERICE
LSE (Load Serving Entity) EdZEmEEE
EDC (Electric Distribution PIM DA /N\—, BEEREZRTAL. PIM DEE X B
Company) THEZEY—ERZTIFES,
PUM DA N—EGBIENRY  EEMICHIZIZS T
REEFEER BIEIFTELR,CSPEFELTPIMIZDRZZET
%)O

HFT PIM &k}
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7o & 21X, PIM OF v v 7 4 15 Tlid, CSP i DR OFED 82%% HFH T\ % (X
2-48), PIM |2 CSP 9 70 tL L K L T D 1 O D 5| DK 1% EnerNOC <° Viridity %
LD ETHRFECSPIZEF LTINS (R 2-25) 51,

H CSP LSE, 9%

B CSP. EDC.
LSE, 8%

2-48 DR DT L A ¥ —
HIFF) PIM %kt

# 2-25 HuUBl/TwZ s N2 & o DR AERE (MW, EA 2015/16)

Zone Annual Extended Limited Total
DR Summer DR DR
Atlantic City Electric (AECQ) 72 58 130
American Electric Power (AEP) 82 84 1571 1737
Allegheny Power (APS) 13 184 550 746
American Transmissions Systems Inc. 52 440 554 1046
(ATSI)
Baltimore Gas and Electric (BGE) 5 63 694 762
Commonwealth Edison (COMED) 16 534 1053 1603
Dayton Power & Light (DAY) 15 15 145 175
Duke Energy Ohio & Kentucky (DEOK) 96 210 306
Dominion Virginia Power (DOM) 57 90 740 887
Delmarva Power & Light (DPL) 91 207 298
Duquesne Light (DUQ) 1 34 135 171
East Kentucky Power Cooperative (EKPC) 132 132
Jersey Central Power & Light (JCPL) 48 126 173
Metropolitan Edison (METED) 82 190 271
PECO (PECO) 161 316 476
Pennsylvania Electric Company 59 228 287
(PENELEC)
Pepco (PEPCO) 205 330 535
Pennsylvania Power &_Light (PPL) 0 240 533 774
Public Service Enterprise Group (PSEG) 24 108 252 384
Rockland Electric Company (RECO) 0 7 7
Total 266 2603 8033 10902

HiFT) PJM, ‘Load Management Performance Report 2015/2016° January 2016

120154 11 H3HPIMET U U7,
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<DR &IFRDONTR>

DR IZBMT HFEEFIT = A NI - FIERIER A2 HIE T ROGREFE & Nomhera s
T L TEIMT DEERNE - T=20, 2007 FLIBEIIREZE B/ 72)E (Home Depot) 25
DR 7 Z—2 EUHT-RBOSINNE 2, 28k LTz, BIfEIL PIM O&F &ii5IC
BIF25 DREPRIT, BEHE, 47 0 AL, [EE, FREOZERH, BEM., RS
LTHD (X 2-49) 52,

Mining
3%

Refrigeration__ Water_Heaters
2% 1%

Transportation,

Ogmd Agriculture,  Communications,

05% Forestryand  Electric, Gas and

: Fishing
2%

Sanitary Services
3%

4 2-49 PIM OFETIHIZIIT % DR EiH
HiFT) PJM, 2015 Load Response Activity Report: January 2016

2 728, BREMSH T, DRIZSMTIFEZOBASCAWNHED Y VY —AONREDT =21, 77V
= HENTHE L TCPIMICHE L TWD, PIMIZZINODT — X ZEBEWRT L Z 23RV R, b
DT —Z I L 5L FERC OIRTBICESERHLLEIN TV D10, —EOREERH D B LTV
%
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