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[ZLC®HIZ

DR WO HGEIZA~— b7 Uy REWI HEELIFZE L L THRMICAE 72D T, [DR & E %
FTAS— A= —%FH L, AMI/MDM O X 9 756D ICT YV a—a 2R L TRAY
— 7 i< (Critical Peak Price : CPP) O X 9ICH A F I v 7 IZE MM EZZELEEDH Z LIk
DIHBFHICBNEELEZ SETENITFONT VA L DA THD] EHRALNATH DT ERN
F72Z0, LrL, 2006 -0 Hitke L THEHE STV % FERC @ DR #Efli LA — b (GEXA R,
[Assessment of Demand Response & Advanced Metering Staff Reportl) TiZ-Z 9 L TW\5Z
ik, DR EBEBIRET) KEO Y — 27 AMHIBICEBR L TWDHDIE, CPP O X 57224153
v 7 ik #EE D DR TIE72R0,
CPP °U 7 v 4% A L8 (Real-Time Price : RTP) & W o72HH LW DO TiH/a<, BHE—2
DODDR 7w 7T Lie b BIET TIZHARTS EICKAFEFEIRIIT LI T 5 KA LIEHE (TOU)
DIFNE— 7 ARTHIBIZE# L TW 5,
TNEV L, Av—F7YU v e s HEEOHEBLT 2 LI B KE O )t/ e AR 3
AL W= EEAMTE (Direct Load Control : DLC) °HATE 9 & HaiHEENICHY T2
F_X—2 D DR Th %W v A2 E 1 (Interruptible Load : IL) B E2KSA (Emergency Demand
Response : EmDR) #5723, B'— 7 ARHIIZERBL L TV 5,

BUR, KEWNTS DR HRITHIBGED 5, HIR I &1, EOREFRETMI1H 5D, DR &
WaRET 5RO —FRT SAND DN, MBLHEEE R L USREHERE 2 L EEIFRHA
7 AR DL E MN[0 T DR B2 FRRA ISR & LT 273 EDiESAF2s DR A O
MRS 22T L T D & b, EREo FERC 23R L7z DR ##li LR — 22 51%, DR ¥ K&
(I TOKRERNIEOREER - RNz AHTZ L3 TE v, 22, £ARHPT, DR &
BHHWLHGHE TIHEM LTI 9 L) RAOEMKRE PIM OFEZFISRTH %,

ZZ T, HEIDR ZEDE5ZRDOAAMDR N E 5 HDHNENEE 2% LT, PIM TO DR Offibh
FaDLEELLATAHALY RN, SRIOLVAR—NEFE LDz,

1#ETIE, £ PIM OWEEZFEMN L, 2T TPIMOAETSEEEZTHOWSLNTWS DR Y/
TEERNLTCND, SETIEPIMOT T Y —H—ERiilFE, ZZTHWLN TS DR 7
075 AERA LTS, Lk, LAR— MEREE PIM OEIES #8231 % DR bl % F
i,

HHD AT TIX 2013 LA RETHOMWSFER & £ ZICDREFRZ A LTS EOIAGE A,
5 ETIX, 20124EE T 3T U —H 2 \—H—E 2AHiE|FEEEL . £ IC DRERAEA LY
BEONAFHAEEZB Z/hoT2,

Al e T PIM OFREEZFEM L T, PIM (Z45 bH#ELL THD LW Z &2 FK L7Z, Fiud,
UTNHEALTORFEREIENYD T, FEROFIRFEE (FROBHFZE TSR LT DR 25
O EIRR EMELR) ZBEICAINL, RHEHFE L TCOEREER-ZHIEEZNLTWDHETHY .,
HARDEN VAT AHFEIZBNTHEEILRL b0 L EbNns,
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. PIM O E
PIM (IEFA4Ff : PIM

Interconnection, LLC)
X, X1, EE TR
S AU T K [E] S
D FuiEHR (RTO)
Th b, o _
PIM DRI L, 1927 4 — |
NHR LR =T
Lo —TUry—U—
WZdHoTz 3 EIEIC
Yo THEY &N KE
HIDRT — 7 — )L (1
VAT aNOX:-Waks:3 i
WAKROFHRNT A
LD Tho, Bl
L, 13 Mo2lgd 5
WIT— ek & e
T RERI X O EE TR
#1795 RTO £ LT
2002 4 12 A1Z FERC .1 dEKORFEAME (RTO/ISO)
DR 22T, HA O HFT : AEP "RTOs and ISOs
EREEMROEH 21T
EEbic, MENTLEZEE L TND,

o : s
MISO ﬁlﬁﬂ—HE
5 :

PJM

T f 4
- [

SPP

mﬁﬁﬁﬁmmimaﬁﬁfﬂ%%ﬁﬁﬁ@ﬁé
FUET NERC ([ZFTE 5 5 #ulskfE
HEBHESVHEL TV D,
PIM OE#EXIRI%, Reliability
First Corporation (RFC) &,
Southeastern Electric
Reliability Council (SERC) (Z
FID o TWD T2 | SR S 4
EiF 1 SOl L 72> T
D, TR B 2 SOl
Hg 25 v T B,

LTIz, Bk 8 D[RR
&, NERC (ZPTRT % sz 45
ERCOT ~. FEWhig s DA & T,

INTERCONNECTION

R.2 KD EHRFEE NERC T B4 S
HFf : ERCOT "—AAXR—= TNERC Interconnection

NERC INTERCONNECTIONS

WESTERN ’
INTERCONNECTION ~
s
Ve
Ve
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PIM 235EE 3 HEIE N HHICIE, LN O 4 FERH D,
1) =3 F—ifiG: — BTG 7 A2 A LTS HY , )& (kWh HAL) TOmG1 %179
2) W& kB I LB e s D &35
3) 7TV —H—E R A /3 JOVE I EGEE A RE T D
4) AR E FEHETTG LRI AR R T DIRMEEL &%~y 975
LLUFIZ, FERC OXKEE N HHIC BT HH— L= BiliS iz PIM OF#E R,

[PIM D]

M RE- A
® 2009 FE O3 EXHA F (Generating capacity)  :167,454MW
® 2009 4 H O Tiax i 7% i (Capacity reserve) :40,649MW
® 2009 FH DO T+ (Reserve margin) :32%

X REFAETE T THHERD 32%HH16 56T BRETH. T /1135 T DR &R FHEL1
PJM @ DR & JE RT3 ofEmm: 133 B IZET 5

M T
e 2006 FHE DK KES) :144,644MW (% K : 2006 - 8 H 2 H)
e 2009 FHE DK KES) :126,805MW
¥ CKETIXEEIIIMERICH DLV Db TODA PIM = 7ICBL T, FE 4 B LT05

i fikE (24 FREREAEHIE3— B ATERS |li4%)
e 20064  :$50.07/MWh
e 20094  :$38.71/MWh
% PIM U7 ICBHL T, B Mlikg  22<72 > T

[PIM B DE /N EffiE]

LR, KEm LT —E =2 X —HFHRBANABIL T 5 Form EIA-826 detailed data D4 4E 1
AnS 5 AFTD PIM EN I NAR=T I =a—T vy — U AV—F RN DE /N flikg %
SEHLIEL D TH D,

I
DY

M =7 M =a—Tr——M
— R/ NFEATRS © $0.12/kWh —f/NFEARE . $0.15/kWh
(WM 0 $0.09/kWh ¥EBHMRE 0 $0.12/kWh
PEERMK  : $0.07/kWh PEZRMmAE ¢ $0.10/kWh
Ml A)—FU RN

— /N EAfifg © $0.13/kWh

¥EBHME 0 $0.11/kWh

PEZEMMMmFE  :© $0.08/kWh
KIHLTHRDE, PIM =7 OELEHE (REZ— /NI ) 12, B RO EREHE LD ED720 %
W, 72720 B HEBPARTEEARDEAE B2V LTS
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2. PIM ODBRETHE

PIM Tid, /N FEFITH L TIRROZEMIE DT O+ R EA R T 5 2 L 2 RBEH T THBY
HALRA OFEHECHE RS & OMAEIG | CREL R CTERVVNERES X, FETHTREY
RN EEL TS,

PIM OE&ETHIEL, MONIFIHA TR ER ., T2 bbREERMAE (Installed CAPacity) @
i & D Z & TICAP s & FEEI T 72, ICAP 851 1998 4F 10 A IZBHER STV 5 23,2007
H6 H. PIM HMEHEEMET /L (Reliability Pricing Model : RPM) & ’RIEN 5 B 7- 7o B &
A, FEMEIED T2, DR B2 5O T, LERFHILERGIT CR B MR TE 451
HaBALZ, ZhFSH& 3FEMICESARREOIERGIT, 6 1 HNLEFED 5 A RETO 14
MZHMNE L TH—7 v a VEXTESINMThhTnb,

BRMIZIE, BEMFHA SN 3ERNCHKYDA—2 3 (Base Residual Auction : BRA) 73
B S, =% 3 [EIfEM 74— 27 > 3 > (Incremental Auction : TA) SBfEEI N5, 2013 F
& (201346 A —2014 45 AK) ORENGEZHIZEDH L, 2010 46 A1 BRA BRI, £
Dk 2011 49 A, 2012 4E 7 A, 2013 4F 2 12 TA 2B S v, BB R EBEOHMEI THOIL TN 5D,
PJM CliL, AETIFICAFLFTEEZ: DR &R 4 A M E &R (Load Management Resource : LMR)
EREY, FERODOL DI 3 SOFEND D,

RI1IPIM OBETHIZSINTES DREROE

——__ LMROEM RZWEDR FEZRO FEMDR

i R Limited DR Extended Summer DR Annual DR

IDRﬁiﬁ?ﬁé{!&ﬁﬁm 6H~98F8 6A~108LEHFE5A MALAE

|DR1’-ESJ§FE1!-EEI_’& 10 E#lR E= ]

|DR§J§F¢1¥Eﬁﬁw‘!?ﬁ* 12:00~ 20.00 10.00~22.00 i i )

IDRﬁHﬁFEﬂH%ﬁEﬂh‘I 68 i) 10FF il 1055 (H]

EREE PIMMLO B E 2B LN I AFBEIRTEST LN EH
AEHIBRELHET OO0 A—5—F, ATHELLUTORESHOEH#LEL-TLO

AHBSEN 'Ci’:hiif{éiﬂﬁﬂm{;@)fﬁ(fﬁ. FEANABELEA—S—TL.  CSPABERICAEL
Iz+£MT Ly

HFfF : PUIM 7R—AR—Z TPJM Emergency DR (Load Management)s &V A RX—F v o U H—F(ZTHER

723, LMR & L TEERT 2 DRERICH A 712, LT O 3FENH S

1) EEAREIE (DLC) : CSP 8, BEFOTT o L oG ank 2 EE = I L CAMHI T X
HHD

2) BEEYV —E XLl (Firm Service Level : FSL) : CSP 7225 @Mz ESW\W T, FEFHHMN
FHNCHERI L2 LU (MW) £ TAMEIRT 5 b0

3) AFTHIBHRIE (Guaranteed Load Drop : GLD) : CSP 76 O@ANCHE SN T, FEFH G N HE
AN HER) LT 72 AfEE 45 6 D

F—2 va VBHEIC S 2o T PIMERND Y — 0 Z 82, BIROFHm M R 528 L7 %
# (Unforced CAPacity : UCAP) ARSIV, A—7 a3 Tk, &Y —VITB LI AFLELY
D HIT, AL ($/MW-day) ORWIRIZMEEIZET D £ TREORRI TOND, K
B2 L= o AFL& 23 5% — > O isfid% (Resource Clearing Price : RCP) & 725,
.3

//..'—é—\'
X, PIMERND 20 DY — 2 2R LEHDTH S,
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Legend

ZONE

- Allegheny Power Systems
|:| American Electric Power Co., Inc.

I:l American Transmission Systems, Inc.

- Atlantic Efectric Company
I:I Baltimore Gas and Electric Company

B comed
- Dayton Power and Light Co.
- Delmarva Power and Light Company

- Dominion

I:l Duke Energy Ohio and Kentucky

- Duquesne Light

- Eastern Kentucky Power Cooperative
- Jersey Central Power and Light Company

- Metropolitan Edison Company

I FrL Electric Utiities
- PECO Energy

|:| Pennsylvania Elecinc Company
l:] Potomac Electric Fower Company

|| Public Service Electric and Gas Company
- Rockland Electric Company

R3PIMEBERD 20 DY —>
HAT : PIMAR—ALR— TPJUM Zones.

© 2013 InterTech Research Corporation



PIMTHBICH T2 DR 7O A
"'== InterTech Research
‘=== Corporation 201388 AUR—TYvO)H—FHhA L

3. PIMD7 LT —H—E X5
3.1 7oiS)—H—EREE?

77 U — (ancillary) &9 DX, BE RN WSETH L, TR L0 EER S
5o

BREEOELLY LR (T4~ VP —ER) IF, BER=RLT—DOHIETH L0, Zh ik
FIATH 12 0I2id, =3 X — G iﬁ&ﬁ@o#&w&5&%%<@%—Exﬁﬁgkénéo
ZOHT, FRRFGEMRKE ISO/RTO LEERy MU —7EAE) NEEFEENOMET DI D
DN, ELLTIERTT T —Hh— 2 (WY —E ) EETH TV,

ML BRYS EHRBLE RN Fa4w T 7V —P—E R

TV T U= —BERIMNREEND DT ONTHeEd 528, FERC TIXLL T O 6 FEEHIZ/HE L
TW5,

1) A7 Pa—Y 7/ R XU E (scheduling, system control and dispatch services)
TGN T L ARG HELE DRI X OB SRE DAL | B 72 B 4

2) BERBILOLOEHEBENHEB L OEEHM (reactive supply and voltage control from
generation sources)
R 2 PR FEANICHE T 572D L e D b O, HERIIAENE N E2REIE L0
T FMEEZHERT D720 DENEOMLER E L THHEREREEH 2H-> TN D,

3) BEEEHIE (regulation and frequency control)
IR 2 2| 2 OAFTEEN S U CRLER B i+ 50— 4,

4) B BIRZETE (energy imbalance)
HEFEEFICLDENIBOCFTEFZ OB NHEENFHEE D W WA ICHET 2 —E X,

5) B#BEh T /1 (spinning reserve) LW

6) E# {71 (supplemental reserve / non-spinning reserve)
EHIT, HEL=Y FORBERLEEROFHUTKHIST D200 H D, RFEITHH S TNT,
%®i9&$&%E%\Wﬁ SE) L CHER T Z ERSE OB EL =y M BEE T
fii /1, 1=1EH (non-spinning) Tk 5725, EIFHECEE) L &2 HE 5=y FDSEEETF )
ThH o,

Ty Z ==L, FLELRERFETDRIGEHEEICREMET 2 — 2T, BNICES
<bDONREhoTonin, BHHBIOERIZHED, ENTRXLF—OFELT TR, 77U —
P—ERIZELTYH, TELHHLONDIARTSGREINDL L OICR->TETWD, Fiz, hGEHE
b, BEFEFLT TR, XAV y FERET L2 ROFTFEFEDR 77 ) 7 — 2P RNAD
STETWS, HE DR OHBUZ LV | HEE~OHBERTHY D DR ¥ 7 SV CHREZO AN &
ERHIEHTED LI Rolcl b b, IHFEORY NU—2 A4 7 7 OEMTERIC L 0 KFEREH =
A N CEHEBENAREL o722 T, LVE DTy 7 ) —Hh—ERIZDR BRHETED LS
W72 T=DTH D,
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3.2 PIMD 73— —E X5

OBV, PIM CHLENZRAXF—OFELSIT TR, Ty I U —h—E 24 i biliE
TAHAED, 7o 7 ) —HP—ERAHPELEZ LTS, LI, PIMOT T ) —H—E ATl
WZOWT, MEERNT 5,

i Day-ahead Scheduling Reserve (DASR) Market : ER T FHENS

5 OFHE TRETH & RIERERNFEAE LTS ﬁg’ﬂmﬁétb2m8$6ﬂwggﬂ

NS REO A, AFLTE D1, PIM M HOFRFICESE BE 721X T8 T 30 /0LL

WU T SRS T E 5 &R 2 WITAM T, T a ! Ttﬁ?@ﬁf;ﬁn"yu WZHEE STV D LB T

AN

e PIM ==V 7%, Pli/iffetk b 2 SOflEHIIZ 530030 T %, RFC Hisged DASR T /)i
R EIT, RFC Hilik 12 Rf D v — 27 A T 6.75%. SERC #iliki, 4 SERC 3 HEfRA
BEEDD

o FREEICYT- o TR, ARUmEE 7S TR 2 O TiEe <, DASR#EE = A b, gHE) - {51k =
A M EZE L7- TMerit order pricel NAIZ, il = &I WEEICEST HE TALT—4
MO LA T 2 P2 @R L, LEEICE LR S o@EEM, FofilskoFE
Ltk (Day-ahead Scheduling Reserve Market Clearing Price : DASRMCP) & 72
%

i Synchronized Reserve Market : B#E)F{E/15RETS

o AFLTX201F, R I TWT, PIM 25 OFESITx L CHBINIZ 10 53 LINIC T
Dl /182 T & 5 I D D W T A

o AEMNIGEME, PIM Tl FEEIC, AT HIRELREMT B, BRICTHETE 2

WAL, Z @ Synchronized Reserve Market 75 il ET 5

e PIJM =V 7 X OMER E 2 SoflEiEkic g2t Tuv 5, RFC #i3 D Synchronized
Reserve O i A &1, RFC N KO E~ = v MEE T, £ 1300MW, SERC
Mk, 4 SERC R T 2/ ®AED D, £7 Tier 1 (BB—ERE) L LT, BBk
LTV DEIR TR ZRMET DR 0 5 &R O TAH ) A ek L7ctz, il = &1
EO DI T EIZEL TWRIT IV Tier 2 GF 2 BBFE) & L CGEIMNET 5

o FEIZY T o TI AR 72T THBr T2 O Tlde <  RERS T REE NETHI=2 A K,
EEh - ka2 A A EIR L7 [Merit order price) NEIZ, il = &M BEEIZET S F
T Tier 2 ALT —Z b H 32 T /28R L, ZE% TEE LR OFRERAN A, £ D
H3k D T 153 li#S  (Synchronized Reserve Market Clearing Price : SRMCP) &
%

id Regulation Market : B R TE

o ik, ALTEDD1E, AGC (Automatic Generation Control : H#EZEEHIMHE) FEREN W
= nﬂ% ()?@77‘71:_ -7z

¢ PIJM »HoEEHEES (RegAsignal) 1ZxF LT 5 UNIZNLH B D Z & 0354F

e PJM TidvhiHE¥E (LSE) &, EEFE ) ORFEL2FBMIT T, BRICTHETE 2
WIEATX. Z @ Regulation Market 7> 5 ifiifliE 3 %

e GHEHUNIL. VT AF A ATGORE Z L Ok (Regulation Market Clearing Price :
RMCP)
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PIMTHBICH T2 DR 7O A
"'== InterTech Research
‘=== Corporation 201388 AUR—TYvO)H—FHhA L

o MEMETLIARIT, E— 7 FMERATRETHOE—27 0 1%, / o E— 7 RFH», 7
THIORIED 1%7Z 5723, 20183 F-r D, TIVEND 0.7%I251 & FIFHiTnd

o KFEMGLEZRY, PIM VU 72K THEHENMTOND
2012 4=, FERC #A—#—755 (ZHD X, ﬁi\%‘ﬂéﬁ@i‘u\ﬂ?{ﬁﬂ% OiEEENES (RegD signal)
WIS LBND T TARA— NNy T U —EDERIZK LT, “Pay for Performance Based
Regulation” O X 1A S, i%bhéfﬂﬂ%ﬁ)@% I72oTWD  GEMITERS)

3.3 PIMD 7235 —H—ERHEMRIT DR FOS 5L

PIM OEE T % M5 EIEE TS ThH L O T, ARTFERITIZIMTE /20235, 100kW LLED DR

EIRZ R CE 2 ROFTEZEIL, DR BHROEHTEFEF LV OIWMVFNTT T ) —H—E il

Gr~DSMPBFEH LT\, E£72, =2t TE 5 DR &S 100kW UL FOFTFEZE H, PIM ODCF%F)”J'J

DR L LTRSS NI FTHRERIE Y 731 #— (Curtailment Service Provider : CSP) %41

PIM OTIHBIZBINTH ENTE D,

CSP L, FHEZED PIM Hish~DF AT » M AFLZ AT 5721 T < PIM I2fti > T DR FElii

FEREAFHA LIRS U T PIM 6456172 DR BIREHFIE 2 TR EE L > = 73 %, EnerNOC

DL H7DR TV F—4721F T/ < | Baltimore Gas & Electric ® X 9 72/NEFEHEEF N CSP L L

TRERSNTND,

PJM ® DR 7'v 77 A, k%<uT®2o@7w— WZHETED

1) BADR: ZfmEak%E, RAICAREINDSLE L 2255812272 DR 717 7 A

2) XM DR:FEEEP & DR % RSN ~REF A 22BN O RFSER ISR AT %7290 DR
A=A A

LLIFIZ, #RZND DR 71 7 F AZHOWTHBAT 5,

i Emergency Load Response (EmLR) : 82 DR
E _/ﬁeu$ﬁg§:\ééﬁ# *Uﬂﬂﬁ“é DR 7u /7 LA THD,
ZODR 7w T T AL, BIZULTFD 3 >N H 5 -

1) Energy-Only EmLR : EEICHIR L 72EBHEISIG U TS 2T 4 TR bihvd b O

2) Full EmLR : SEEICHIR LB RIS U TA ey T 4 TR b D721 Tl | BER
WCHRBEATREZR A & L OB G L7 MW I Uiz b iThbh s H o

3) Capacity-Only EmLR : B 2R CHRAL AT AE 72 A 8 & U CBER L7 MW 2U2)5 U720 03T
nbdHo

¢ DR 70T A~DOSINEH
NGO DR s T MBI DI, &AL 100kW OB 1T 2. 2 BRI FTIZ @A S vi
X, 2 e L CRELZHINT O ERH 5,

o DR7m77A%Mﬁ@F“

1) Energy-Only EmLR : BEHRENERITIHAE L, AMHI L7255 OWmME, V74
LT O Hi R BIER (Local Marginal Price : LMP) 7>, AFLEAfG D &\ J7 Ol HIP
BEENT TELHE & L CSdhbi g

2) Full EmLR : &k L7- & EICx LTk, RPM diB ik 2 20 72 E 2 8B & LT3 4A
Pivd, I, BEFEBERICHAE LAMAN LIZSG. U 7 V2 A Lo aieh
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4 (Local Marginal Price : LMP) & AFLEAM O &\ J7 Ak (BT 2 80T 708005 i
L LTShbid
3) Capacity-Only EmLR : &k L 7= & &12xF L T RPM i kg & 2 7=l sl & L
TXfhbi s, BaFEn 2RI A LAREN L7256 6 HIBIZIS U sHilii3hbi
720
723, Full £7-1% Capacity-Only @ EmLR DR 7’11 7' J ASNE T, BREFRERAR I
FoBE Y ORBERILTE o6, XA T o BiRERD,
% EnerNOC 23 pEZERE . %7“75?? LXJ L T L T 5 DemandSMART (%, PJM D&
ZDRIZXINTHHDOTHHH, DemandSMART #H T DR &Rz 3 2@E L. H5
N EDKIR LT EH AT THORFTAT 1 230072 < “CF\L‘O EnerNOC (%, #
FILTZBEM CAMATREZRE L, TN THRE L SR HE . WEAAIT 272
Mo TZEIZRD S TPIM T LTRFTAT 4 23709, (RFTAT 4 WY R T 25
Z LT, EnerNOC [FBFN—AZHERLT Z LITHRPILTD)

i Economic Load Response (EcLR) : #Z##J) DR

FHEFIT CSP 2/ LT, RFEM DR & LT PIM NEET2ENEGIHE, REdSE, 7ov 7
V=P —ERMG~OALUZSINT H 2 LN TED, ZHIE PIM 225 DOfF 51255 < FHZEH
B (BRI OEAE DR, FEEDT v 7 « Xy U E) L TAL BT ¢ 73
PNHHLDTH D,

ZODR IR 7T AL, BICLLFORENRSH S
1) Demand Response - Day-Ahead Scheduling Reserve Market

DR &Rz EH TH & LTHIEHT 25D
2) Demand Response Synchronized Reserve Market

DR &Rz BE T /1 & L CIEHT 250
3) Demand Response Regulation Market

DR &% 8 EARRE I CER T 5 6 0

DR &#EME D147 C DR regulation MitHIZ AfLAE1T 9 CSP L, RMHGICBINT 2R EFEE
Y OGS AL 2Tz L TR Tl 57evn, F72, CSP 21k, DR &R icxt L C
BIK1 52 & ’@g%%@ﬂf‘%é%“—?*@ﬂ < FHUARD BTN D

% PJM 78 2013 4= 3 H 25 HICTAB L721E20 @ 12012 Economic Demand Response
Performance Report| (2& 5 &, 2012 05 FERC A4 — 4% —745 O R THEHH) DR (%9
DXINENEFE INTWD, FERC A4 —% —T745 DA S D £ Tld, HIe s (LMP) &3k
TG DFEFIIESNTA T 4 TENBED LN TWEN, [JA—F—%, E5eis 23 5 A
@ Net Benefits Threshold ({5 : 2013 4 3 H1%$25.60/MWh) #2756, BB DRIZE D
AR LT, 100%E7E MM 2 81+ 5 & 5 255, £OfR. FERC 4 — ¥ —745 3T
SNTLLE, B2 DR N HREH) DR ~OBITRRA L“C:Fo D, F7o. WEkKIT DR EIRFEEIRY
DD IR T FTFEFE L5 %EET DRICSINT 5 8EndH 5 & LTn5,
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4.PIM TOREHIGNGIERENAGTE
4.1 PUIM D 2013 FEHBRETIHIEIEE
2010 4F 6 A ICHENE S N7z 2013 FEESRETHOMEIA—27 > a2 > (BRA) FiROFEMZ#.2 12,
Z D% S LT 2018 FE Sy DMiTErind— 7 v a UiERE . R.3ITRT,
RK22013FEEBRE™H (BRA) A—U 2 a v #ER
2013/2014 DY BRA Resource Clearing Resulis

Resource Clear r'ng Prices
Locational Price Resource
System Marginal Adder " Clearing Price
LDA Price [$/MW-day] [$/MW-day] [$/MW-day]
RTO $27.73 $0.00 $27.73
MAAC 527.73 5188 .42 §276 15
EMAAC 527.73 518.85 $245.00
SWMAAC $27.73 $0.00 $226.15
P5 §27.73 50.00 §245.00
PSNORTH §21.73 $0.00 $245.00
DPLSOUTH $27.73 50.00 $245.00
PEFCO 527.73 520.99 5247 .14

* Locational Price Adder is with respect to the immediate higher level LDA.

x3 0B FEFTHBBREF—U>3aER
2013/2014 DY 1st Incremental Auction Load Pricing Results

LDA Capacity Price Components
Weighted
Locational Price
Adders
Weighted System| Applicable to Adjusted LDA
Marginal Price LDA Capacity Price
LDA [$/MW-day] [$/MW_day] [5/MW-day]
RTO 3$27.86 $0.00 $27.86]
MAAC $27.86 5159.64 $227.50
EMAAC 32786 $219.83] 524?.?§|
SWMAAC $27.86 $195.25 $226.11|
PERCO $27.86 $219.71 $247.57)
*Locational Price Adder with respect to RTO
2013/2014 DY 2nd Incremental Auction Load Pricing Results
LDA Ca i i
pacity Price Components ——
Locational Price
Adder*
Weighted System| Applicable to Adjusted LDA
Marginal Price LDA Capacity Price
LDA [5MW_day] [$/MW _day] [5/MW_day]
RTO $28.37 $0.00 §28.37
MaaC $28.37 5204 28 232.65
EMAAC 326,37 3224323 252.69
SWMAAC $28.37 $202.87 231.24
PERCO 32837 $224 .02 $262.39
* Locational Price Adder iz with respect to the immediate higher level LDA.
2013/2014 DY 3rd IA Resource Clearing Results
Resource Clearing Prices
System Marginal | Locational Price Resource
Price Adder* [$/MW-| Clearing Price
LDA [S/W-day] day] [SMW-day]
RTO 5405 $0.00 54.05]
MaAC 5405 $25.95 $30.00
EMAAC 8405 3158.44 5165.44]
SWMAAC $4.05 $0.00 $30.00|
P3S 5405 $0.00 $185.44
PSNORTH 8405 30.00 5165.44
DPLSOUTH $4.05 $0.00 $188.44
PEPCO 3405 $0.00 $30.00
* Locational Price Adder is with respect to the immediate higher level LDA_

HFf : PUIM FR—AR—D 72013/2014 Auction Results for BRA and All Incremental Auctions
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42 PIMDB=EmHEIZIRALT- DR &R (LMR) DIRAEE

PIM OFEEHHHIZ LMR (PIM (2B 2R EMHICHE A S5 DR BIROMNFR) 24t L=5HE60
IWAZFHETDHIZYT=> T, £2MAAC (WPEBRPETEREHIE) DOFEEZE ) 100kW @ LMR % CSP
P TPCM OFETHICAILL, BALLI=SGAEE 2D,

BRA 4 —7 3 N X B RMR M (System Marginal Price : SMP) (£$27.73/MW « H CTh 5
23, MAAC Hilsk D D&% 12 L DBk (Locational Price Adder) 73$198.42/MW « H& 1 |
Ait$226.15/ MW - H L 725> T D, ZHUE MW « HXY720 OFER DT, 100kW - H 2720 D3HhA
BICHRET 5 & $22.615/100kW - H L 725

L7235 T, 2 100kW @ LMR 2%} LT PIM 726 CSPIZ O DFEITLL T D L B0 & 72D,

o HZE[RE DR DA $22.615X122 (4 » H4y) = $2759
e EZEPIE DR OLEAIE $22.615%X184 (6 72H4y) = $4161
o /Ef DR OHEAIT $22.615X365 (1 4Ef]) = $8254

M3 HH D LMR OERICHOWTIE, D201 BROZ L,
XMEL, EERTIE, RO bc#E CSP EREFEN =TT 52 L1705,
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5.PIM TODF7 I35 ) —H—EXTHiER T DR EfE L IRAGTE
51 PUIM D 2012 EER T 35)—ti5H T DR E£&

2013 4 3 A 7 HfFT PIM &£} [ Economic Demand Resource in Energy Market | (2 L% & 2012
R (201246 H~20134 5 H) PIM ® DR 7 75 AMIEBM L2V A M s 2K MW XL T
DERY TH L,

e BADR : VA ME: 12,610 2K MW % : 8,548MW

o XFEMDR: A M 1,099 2K MW 4 : 2,243MW

PLFIZ, ZNFNO DR a7 T LD 2012 FEEFEEL R,

i ®A DR OERE
Monitoring Analytics 1233817 L T\ % 2012 45 PIM i /04 LR — b 12012 State of the
Market Report for PJM | ® DR &P % [Section 5 - Demand Side Response | (Z X % & 2012
T BREDROEENITA 1THE 7H 18 AD 2 8], BEXHNSHARIIK L CSHHhbh /o4
(Emergency Credits) & . ERRIZITONTZAMAITKE ISR LT biu 7@ & ofkE
(Emergency Make Whole Payments) (£, .4 D80 Th D,

RA42012FEPIM TEELEBEDRAR NEXHE

Emergency Make

Event Emergency Credits Whole Payments Total
17-Jul-12 $1,010,372.27 $3,751,680.48 $4,762,052.75
18-Jul-12 $592,597.01 $5,126,683.66 $5,719,280.67
Total $1,602,969.28 %8,878,364.14 $10,481,333.42

HFF : Monitoring Analytics 3@ 2012 State of the Market Report for PJM |

Z Oz EBROBIEE IS U Tl bbb Full EmLR @ 2012 420 RPM 4 —7 3+ =
VRERIZ, REDEBVTH D,

#.52012 F£E D Full EmLR O & fRHIR C X3 2 AFLE M

Ranges of Strike Nominated  Percent
Prices ($/MWh) Registrations Percent of Total MW (ICAP)  of Total
$0 - $1 1,047 12.1% 1,051.9 14.9%
$1.01 - $200 227 2.6% 205.2 2.9%
$200 - $500 520 6.0% 311.6 4.4%
$500 - 5998 37 0.4% 51.8 0.7%
$999+ 6,827 78.9% 5417.8 77.0%
Total B.658 100.0% 7.038.2 100.0%

HFf : Monitoring Analytics @ T2012 State of the Market Report for PJM |

© 2013 InterTech Research Corporation 12
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BIEGITHIZ DR 8 AT 5O 1 S, BEFEFOHGEIMRRICH 5 &S5t Tn
%, LinL, RPM A —7 3 = U ifily THAL S7-ALD 80%5313 MWh & 7- ¥ $999 LI | (¥100/
kWh 2L E) THY ., Full EmLR 28, isflik& 2 a7 o G it 2 A0z > 7 M9 5205803
LRV, ZTH PIM 1L, HEFHEE O AL EIRA $1000/MWh IZHIBR L T2 Dlzx L
T, AfRTHIBEIZRT 5 = =
AFLAliRE L% 2012 4 | demand

F£$1500/MWh, 2013 4 Gemand CSan

FE$1800/MWh. 2014 4 i on
J£$2100/MWh, 2015 4

[ $2500/MWh & L T, a
Full EmLR ~®O&m#%

L TWD, ZhICTLD,

5 2 AR O i X AR P2
fEwsZ&C, s

B 2 AR S 1, BRI

Jis 2 F APk & A > T
HhDEEPLND, X.4

%, DR OEAIZL D1l ;
S s fliAs N OIK T Q: o1

ZRHEIR LT b D TH D, R.4 DR B A(Z & 3 TS EE| &K R O 82K

H AT : Viridity Energy "The National Action Plan for Demand
Response — The Good, the Ok and What is Left to be Done |

M &%) DR OERE
2013 4 3 A 25 HfFiF PIM &%}t 12012 Economic Demand Response Performance Report] (Z
KoL, 20128 K 12, 2 EORZ DR EHOMIZ, 3 hon-emergency peak day] 723&% 1 |
P E DR OFENMT O TV D,
(.5 Eid, EORED DR EIFREE 2 5#EEH DR 21T o7& m T b DT, K5 A%, #Rk
) DR AT - Ik 2 R T H D Th 5,

= Less than 0.5 60Y
0S5 MW-1 Y

= 10 -5 AW
SN

w Greater than 10 MW

R.5 #%K DR FiE% D DR BEFHRER & i
AT : PIM 72012 Economic Demand Response Performance Report

I b, fRER DR FRELEOKES (97%) 1F, 5MW LI Lo DR ERAS et rT R R M AR 2
ECThd I Enbird,
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F 7=, HUIRAIZ Dominion (NN—Y =7 HilK) IO MAAC (FFERRPEFEFEHE) CTRRFM
DR HERED 8EILL EL o> TNAHZ b,
ZD 3 OOHIRH]D 2012 H-FE DR DR IR 2 2.6 (ITRT,

3.6 2012 F£E O #hig B #Z2EH DR FEXRE

Average % of Capability Average

Aggregate aggregate ufilized in average  Reduction
Capability Reduction  Credits Site Reduction  Reduction per sggregate per site per

[ W) (MWh) (%) Hours Hours hour (MW) sattlement hour haur (MW)
MAAC 1,543 53047 3450868 2 2373 BT 188 1% 23
Dominion 242 56,358 3,768 BOB 1,758 864 65.2 27.0% 321
Rest of RTO 527 24062 1,498,000 6,405 1,686 144 27 38

HFF : PJM 2012 Economic Demand Response Performance Report .

#.6 AiaDH A b T L O AMTHIEEA (Average Reduction per site per hour) % 7.5 &
Dominion #fif#7% 32.1MW TZEH L TEY | FHCKAZ—FREE->TWDL Z LD D, 1X.6
1T E) DR (MWh) O OREEBEI G 2R LT\ A28, B LR & HIhisE T 86% % 5
DT, £, CPP %0 DR FEREAER CIIER 20D —REIEIT, &) DR FHEFEEN O
T 5L 3% T Loy,

Office Building

X.6 #2%#) DR FAEL
HAF : PIM 12012 Economic Demand Response Performance Report]
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5.2 PIM QREEHAERTETORAGE

Ty T Y —P— R x.7 2012 FE AR T REIRBERETIGHERR
5 D FEM G i,

PIM £ B Tl & fifs
TERVWOT, LAITIZiE,
PIM TGO - Hib
41T o T W 5
Monitoring Analytics

PJM Regulation Market monthly weighted
average market-clearing price, marginal unit
opportunity cost and offer price (Dollars per MWh):
January through December 2012

Weighted Average Weighted Average Weighted Average
Regulation Market |Regulation Marginal  Regulation Marginal

A3 2018 3 A 14 B g Clearing Price Unit Offer Unit LOC
(CRIT LR VA~ Jan $13.41 $10.58 $2.70
; 2012 State of the  Feb $11.89 $8.84 $2.68
Market Report for Mar $12.61 SRR2 $3.48
PJM Volume2:Detailed Apr ?] -2l EEE'EJ L
. May 517.44 S652 £9.89
Analysis] 725 20124 ) $14.91 $6.21 $6.94
O EWREFRE TGO $20.73 $6.60 $10.70
)R Al RE (Weighted — Aug $15.86 $6.50 $7.37
Average  Regulation — >tP $14.42 $5.46 $7.16
Market Clearing oot 5?5_]'9"} 55'_” 52’-:'21-1
. . Mov S42.0 558 $3233
Price: RMCP) 2779 Dec $27.39 $R.50 $20.19
Average $20.35 $7.28 $10.95

HFF : Monitoring Analytics &£ ® 2012 State of the Market Report for PJM |

CPP @ X 9 22O B — 7 B O 7-DI2fibivsd DR EJRE Y &, JEEEHHEMH O DR &I,
FIHESNOEENZ W, D PIM U 7 OFEZE) 100kW % FI AT 5 R4t U854, AR
BRI (F8H EREE 7 112 1006W @ DR EIRSEEEFREICEH S n-548) L LT TFRofdEt
E$17,877 %157,

1 A% :$1.341 X 24 X 31 = $998 7TH5r: $2.073 X 24 X 31 = $1,542
2 H47: $1.189 X 24 X 28 = $799 8 H5r : $1.5686 X 24 X 31 = $1,180
3 H43 : $1.261 X 24 X 31 = $938 9 H7r: $1.442 X 24 X 30 = $1,038
4 H43 . $1.301 X 24 X 30 = $937 10 47 : $3.980 X 24 X 31 = $2,961
5H7%r: $1.744 X 24 X 31 = $1,298 11 A4y 0 $4.271 X 24 X 30 = $3,075
6 H7r: $1.491 X 24 X 30 = $1,074 12 A7 : $2.739 X 24 X 31 = $2,038

FEREEH - $17,877

¥ RENSEFEME. ZHULPIM A X OFETHY . EBICIZ CSP & ZDRA%R2 Y =T $5Z LI
5,

¥OEBICIT B 24 B, M TR EGREARAET IR TIERVO T, IWAFER KL, Lo X
D /hE W

¥ REMHHICIMET 2 100kW O LMR O ZHEEN 4 7 X T DO LT, R TSI b4t
9% 100kW @ DR &P ~DOHilL GREEFHEDOES HDHD) b 7rZ2 L, 1 72 RENZT ERDM
%
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5.3 PIM D F e HHIETOIAGE

M BRETEAITSEOER L INAGE
PLUFIZiE. Monitoring Analytics f:0 L7"— kb 2012 State of the Market Report for PJM
Volume2:Detailed Analysis| 7> 5 WP A= HBE C D 2012 4EWHEh T /) T35 O X 35 Ak
(Weighted Synchronized Reserve Market Clearing Price : RMCP) %7~7,

.8 2012 F [ AT HBRE) T iE HHhi5HREHER

Mid-Atlantic Dominion Sub-zone weighted
synchronized reserve market clearing prices, credits, and

MWs: 2012
Weighted
Synchronized |Synchronized PIM P Self
Reserve Market Reserve Scheduled  Added Scheduled
Month Clearing Price Credits MW Mw MW
Jan 56.25 581,823 229958 12,604 48,393
Feh 537 SG?I." 438 165,304 0255 36,819
Mar $6.55 $827,316 238999 5126 43546
.l'_l.|}_r_ __5_*;.{1'._2 $‘-1EI- 4[]‘] ?14,21__3 452? 35.’-’
May 1 $8.24 §1, 323, 551 162,029 10,177 32,673
Jun 54.25 $926,120 308,701 B.B33 62,627
Jul $14.92 $2,0B5,816 182,230 24,704 10,497
A 563 51,063,661 N7050 22,156 26,030
Sep $572 | $1027,075 128290 3363 1,175
Oct $16.15 | $2,238,592 94,866 NA 7.204
Now _ 51144 $3,7118,841 175,083 NA 974
Dec $5.06 £1,034,280 84,734 MA 935
Tatal $8.02 | 516354832 2,101,467 100,745 271,730
N r,

H P : Monitoring Analytics f£® "2012 State of the Market Report for PJM |

PIM Tid, T AREZRD L, P Tier 1 GE—BME) & LT, RHEHINTHDLIERTT
fii ) 2 R BET 2 R0 B 2 IR O T ) & felR, £ T H MR Z & ISED bz T /)&
(23 L CWR T UL Tier 2 (35 2 B¥p%) & LT, Z @ Synchronized Reserve i3> & 1B INFHE
INDHDOT, ERETEITERIC 5D D EEGIL SR RE TIZ vt Ebivs,
L?L_Z’J)o“( FRER R PR R HR D & 5 553527 100kW % Synchronized Reserve HitGlZ A L7z
AOIAIE, $350 FRETII A2V Bbivd, ik, A&Eifis~ 100kWDR &J§ 4 f&ft7
5*75'7{:1\42 D17 BN SWETFLERSTND,
1 H%3:$0.625 X 24 X 31 X 0.05 = $23 7 A%y :$1.492 X 24 X 31 X 0.05 = $56
2 A5 : $0.537 X 24 X 28 X 0.05 = $18 8 HZy:$0.563 X 24 X 31 X 0.05 = $21

3 H7%r:80.655 X 24 X 31 X 0.06 = $24 9 H4r: $0.572 X 24 X 30 X 0.05 = $21
4 A4y :%0.662 X 24 X 30 X 0.05 = $24 10 H43:$1.615 X 24 X 31 X 0.05 = $60

5H%r:$0.824 X 24 X 31 X 0.06 = $31 11 H43:$1.144 X 24 X 30 X 0.05 = $41
6 H47 :$0.425 X 24 X 30 X 0.05 = $15 12 H43:$0.506 X 24 X 31 X 0.05 = $19

EHEFE - $353
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M EETHEATROER L INAGE
PAUFIZiE, Monitoring Analytics fE®D L A— k 12012 State of the Market Report for PJM
Volume2:Detailed Analysis| 7> 5 HE P PR HBE C D 2012 F1EHE T /) T35 O R 35 ik
(Day-Ahead Scheduling Reserve Weighted Average Clearing Price : DASRMCP) %/~

92012 £E ABTEHEER TR OTHiGIHEHER

PIM Day-Ahead Scheduling Reserve Market
MW and clearing prices: January through December

i N
Average Required Minimum Maximum [ Weighted Average Total DASR
Year  Month  Hourly DASR (MW]  Clearing Price  Clearing Price Clearing Price Credits
2012 lam 6,944 S0.00 $0.02 50,00 604
2012 Feb 6,177 S0.00 $0.02 $0.00 52,037
20012 Mar 6,180 S0.00 $0.05 $0.00 $5.031
2012 Apr L.B54 $0.00 50.10 £0.00 55,572
2012 May 6,491 £0.00 $5.00 $0.05 $226,881
2012 lun T.454 S0.00 $156.29 $2.39 $11,4223717
22 il BEN S0.00 $155.15 $31.69 | $20,723.970
2012 Aug 8,007 S0.00 £5655 S0.51 $2,601,271
2012 Sep 6.656 $0.00 $7.80 s012 | ss40586
2012 Oct 6,022 $0.00 $0.04 $0.00 $5,878
2012 Mowv 6,371 S0.00 $1.00 $0.02 575,561
2012 Dec 6,526 $0.00 £0.05 $0.00 $5,975

N F

H P : Monitoring Analytics f£® T2012 State of the Market Report for PJM |
TEHA T SR ARSI, 6. 7 H ZBR< £ $1/MWh LL T C. Synchronized Reserve [Flfk, ZiLiF
CRBICTZE SN D LITEDNR VWO T, WMAFHEEZITI ETHRL, ZRIEERAITRIAD
WH o & Ebins,
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BEhHYIc

[DR EJRIEME B4 7- DR 71 75 L% A 7 OEN1E]

4 TR 3T, DR BIIRAEE OB - T, PIM /i 100kW @ DR &5 & 424k L 735
A, 2013 FEEDOKR BTGNS FE L N 2012 FEE T v T U —i G|l T — % 2ol E iz
DA G LD OFRE L=,

INAFHROFER, PIM IZ DR @R Z M 2720, BEEGHENE, &S, TiHAOITHOIET
BZDDOPENEW S ERE DI,

® DR 7 NEZFTHOLAMEIBEZITZ 5 £ TORERHE,

fi#fse L C DR &R A 4k T & 2 R,

(FRICH W SBE RN R D B2 B EGHFE 512 DR B2 AT 254135, BE) DR 2%
HERDDT, ZDHOD) VAT AEEH,

FAGERAECE IS5 BE) DR EAICEE L CORFBEZEN D D0 E 5 D,
ZLTMED H DR AR bOBENTFEZO FEEBICH T REBELS

MEEMRL T, FOHRIC DR AT 50 (Lgvy) Wi &4 2212250
RS,

[ AARTORFEN ~D DR MK 5 -2 ]

2009 O LHWT—Z TiEH 273, PIM 1E, FEHRIMZT TTIHED 32%H D265 T,
KEiiYy. T /)15 C DR BIEMEZ1TO PIM © DR &S FHI3 2R 30E B I 260
ThHD,

Fo  PRETIIAARELDR ST, S %LBEIFTEENE L IR B RV/</250T DR NHTUI0X
NTWDIEVHERLNHDE0, 28 PIM =UTICEL TV &, B EEIIRAMERNICH D000 5
4. DR OFHAZHIEL TETWAZEICER T RETH D,

KEFHICEAL UL AL EERITEERROFICHEEL N 2508, PIM 1T, FEHFEH O LM IR
Z$1000/MWh [ZHfRL TW DDz L T, DR EJREEHEFE O AFLATIHE HERZ 2012 42 £ $1500/MWh,
2013 4EE$1800/MWh, 2014 4EEE$2100/MWh, 2015 4EFE$2500/MWh &9, BAS N2 FERF L
HeA&FATL T DR BICE MEHEZ K > TG, FEREEHE, BREPEIC SO BB OB A, L
XD TIE 2V, ED LIk E 2T BT, ZIUIKIL TED L% K/l 255 Lok U o3
WHHDNN, FEFEE PIM IS ETAITREN,

DR #EHEOE— 7 ARTHIRTFRREL TE XL TIERL OO B AFIES SO T T —5

—E RO EIEM . I, RROEBIRFEREERD72WN 2D ORI, DR &) i) 254
X, BAROESHBDOESI VAT LLEIIBNTHES2E IR0 Ebns,

%I, Z0XH7: DR OFIHHBROZEEDR U RIZHOWTA L Z—T w7 ) —F TEED =K E 7R,
ARUR—=PEHTT5,
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