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1996 4 FERC Order 888
1997 4 Cost-based Realtime Energy Market
11 FERC2| PJM ISO X|¢ &¢l
1998 4 Cost-based Realtime Energy LMP Market
1 ol ZTAIE
3 FERC approval of market-based rates for PJM
1999 3 Monthly and Multimonthly Capacity Market
4 Offer-based Energy LMP Market
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6 Regulation Market
2000
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7 Customer Load—-Reduction Pilot Program
2001 6 PJM Emergency and Economic Load—-Response Programs
12 Spinning Reserve Market
2002
12 FERC2| PJM RTO X|¢ &¢l
2003 5 Annual FTR Auction
5 ComEd X[ PUM 7
2004 10 AEP X[ PUM 7t (PJM Western Region)
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1 DLCO XY PJM 7tel
2005 —
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4 RPM S2FA|Z
2007 6 LMPoi| StAH&A diS
6 Day Ahead Scheduling Reserve(DASR) Market
2008 8 A EZAIMMU) 5 =& (Monitoring Analytics, LLC A &)
10 Long Term FTR Auction
12 Three Pivotal Supplier Test in Regulation Market
2011 6 ATSI X[ PIM 7+
1 DEOK X[ PIM 7t
2012 10 | ok =™ EE=AMH|A AZ M23F - Slow and Fast Frequency Response
2013 6 EKPC X PUM 71

EAX : 2014 State of the Market Report for PJM, Monitoring Analytics
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P& ST AT F&HH, AARE A= gle Alzold

FAAEAE FHER 71E 4&Z(Up to Congestion Bid)S A|&3t=
dl, 48 &5 AHSource)@ 7 EHASink)7H] FHERA] AT oA
7} e 7HAE AFde gFelth a9 50 $/MWh Huh #RaL, 50
$/MwWh Hth 7lof sty J@7tAo] 74 (3w = Atol €]
LMP 7}4 zhEY =S A9 AHibo] "o oldst FHEFYES S F
ArREARE 4 308 388 + U

s Aol AR SHEH A AIRME LMPE EUE o] Fo]A|H,
LMP= AFAUAZH, 3714 3 $H4EYD 749 3848 T EH
SFEA APFolA AHAtE A7 |E IMP 84 T ASdUAIES AFHk

o JlN’

i, e Fae AlSdyAridoel FatEn. EFHE FHARANA
Faetal I Fde S BaAbelAl qrF ol wek vl gk
H b5 AXE SIFHM ANE Foi/ts EdLMP
Day-Ahead LMP Year-to-Year Change

Standard Standard

Average Median Deviation Average Median Deviation

2001 $32.75 $27.05 $30.42 NA NA MNA
2002 $28.46 $23.28 $17.68 (13.1%0) (14.000) (41.90%0)
2003 $38.73 $35.22 $20.84 36.1% 51.3% 17.8%0
2004 $41.43 $40.36 $16.60 7.0% 14.6% (20.4%0)
2005 $57.89 $50.08 $30.04 39.7% 24.1%0 81.0%
2006 $£48.10 $44.21 $23.42 (16.9094) (11.79%0) (22.000)
2007 $54.67 $52.34 $23.99 13.7% 18.4% 2.45%0
2008 $66.12 $58.93 $30.87 20.9%0 12.6% 28.7%
2009 $37.00 $35.16 $13.39 (44.000) (40.30%0) (56.60%0)
2010 $44.57 $39.97 $18.83 20.5%0 13.7% 40.6%0
2011 $42.52 $38.13 $20.48 (4.69%0) (4.690) 8.8%
2012 $32.79 $30.89 $13.27 (22.9%0) (19.0%0) (35.200)
2013 $37.15 $34.63 $15.46 13.3% 12.1% 16.50%0
2014 $49.15 $38.10 $51.88 32.30%0b 10.00%0 235.6%
2015 $34.12 $29.09 $22.59 (30.6%0) (23.7%0) (56.5%)
2016 $28.10 $25.76 $10.68 (17.7%0) (11.490) (52.70%0)

£X : 2016 State of the Market Report for PJM, Monitoring Analytics
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PIMO] 3R A 2 ik AEFRbe] Y-S 10A] 308 Wl
Fala, PIME o] YEAEE EE LAAIS £y Y LMPE
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4.2 AA|IZF A|ZEH(Real Time Market)

E 6 AXE AU AE Fouts BdLMP

Real-Time LMP Year—-to-Year Change

Standard Standard

Average Median Deviation Average Median Deviation

1998 $21.72 $16.60 $31.45 NA NA MA
1999 $28.32 $17.88 $72.42 30.4% 7.7%0 130.3%0
2000 $28.14 $19.11 $25.69 (0.6%0) 6.9% (64.5%0)
2001 $32.38 $22.98 $45.03 15.1% 20.3%0 75.3%0
2002 $28.30 $21.08 $22.41 (12.869%0) (8.30/0) (50.2%0)
2003 $38.28 $30.79 $24.71 35.200 46.1% 10.3%0
2004 $42.40 $38.30 $21.12 10.8% 24.4%0 (14.5%0)
2005 $58.08 $47.18 $35.91 37.0% 23.2%0 70.0%0
2006 $49.27 $41.45 $32.71 (15.290) (12.1%%0) (8.9%0)
2007 $57.58 $49.92 $34.60 16.9% 20.4%0 5.8%0
2008 $66.40 $55.53 $38.62 15.3% 11.2%0 11.6%0
2009 $37.08 $32.71 $17.12 (44.19%0) (41.1%0) (55.7%0)
2010 $44.83 $36.88 $26.20 20.9% 12. 7% 53.1%0
2011 $42.84 $35.38 $29.03 (4.490) (4.190) 10.8%0
2012 $33.11 $29.53 $20.67 (22.7%0) (16.5%0) (28.89%0)
2013 $36.55 $32.25 $20.57 10.4% 9.2% (0.594)
2014 $48.22 $34.46 $65.08 31.9% 6.8% 216.4%0
2015 $33.39 $26.61 $27.80 (30.79%0) (22.890) (57.3%)
2016 $27.57 $24.10 $14.76 (17.40/5) (9.40/) (46.900)

£4 : 2016 State of the Market Report for PJM, Monitoring Analytics
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2AAIZE AZH(Real Time or Balancing Market)2 37 Ao A&
=

d Fast FFY xpo]= wkadEta, PJMo] &3 AHLQE EUE 29
dct, SR Aol A7 2 LMPE 2bgslE d] HlE), AAIZE A
= SEHHE LMp7F AP ET 2y ZAke sEd H MPE gk AIZE &
A= T3 IMPE HE3eit) AT A 92 dYAE] A= {4
of F-o] o, HAIRE Ao WAL 7EH 8 FREHE HAi
sP7b Hapolok, AARE Al Ak olF ARl whel AAIRE AlFe]

SHE Ael Alglst AARE A ASE AR Abols =
2 A

20154 $33.39/MWhold AAIRE ASRAZFAL 20168 $27.57/MWh
2 1% Aaskdrh. ol RIS IMP fgagldt AR &
2ok Au7bA sheto] Fa ddem FAHEH

d8 11 XA

I Data Hand-off
Ops. - Mkts

0800 - 1030

Data Hand-off
Ops. -+ Mkts

1030 - 1330

After day-ahead
results are available

1415 - Midnight

£X : PJM Manual 11: Energy & Ancillary Services Market Operations(2017)

HM=(Two-settlement System)

4.3 O|=S™M
Ab A=

S

pahgd S Agolr] Fake TulEe zae dge
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Real-time Market
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Real-time Market

Day Ahead
Market

£

Day Ahead

Market

Real-time LMP = $23.00

Day Anead LMP =§20.00

Real-fime LMP = §23.00

Day Ahead LMP = §20.00
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&m0 000 20000

=(105- 100)* 23.00 = $115.00
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b

8 =100 200= 520000

credit

=(95-100) * 2300 = $145.00

{1 TotalCharge = $2000 + $115= $2115

§ * ifDay-ahead Demand had been 105 MW = $2400.00

71 TotlCharge = $200 - §115= 1ae5

h

<2 ifDay-ahead Demand had been 95 MW = $1900.00
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5. REAu 2 A3

A& ulel o], pMol MAE HEAME|A AFe Fugez

(Regulation Market)¥} of|H] &A% (Reserve Market)©] Ut}

o,
>
X

5.1 i =FoH|=1(Regulation Market)
A7 A1 HAYESE FA Ao A=
£ guT 5 JuF a1 Aol doud

Aol s Al EE] odvig ARTEA ZAA PIMo] CS5% e

PJM2 NERCHY A HAZ%e 7|79 A4S EYE 3k pIMe| Aol ot
e maglol mel ARehAZ 004 - 05 Fel Ao AARel
(forecasted valley load)e] 0.7%, ZHSFAIZFH(05A] ~ 23A)+= FH 3519
078 Fiazy aTwe Sudel Atk =@ M aPF 108 o
ol 38 7hss 2 FolAY AT AdS T3 dRigEs SHn

ForzAg duge Fdets U 20HE BE UL PM] 3o
She Lske] B3l Afgol Weste] SabEch olux A4 waAE
Fahszgelu Y NG E LSE7F AR AR oY

FkrzA o = S
T YA Aol Fozitk(tint 8 AP HAA FIFERY B TF
uI =] 25%E A F Qith. FHFRAd g Az AdF 7IkE
A AANAYL 18A174A] A|FSFoF gt

20169 PMe] Foe zAduE Age Hmd 4Ehen ¢
Ao 2 H7}EY, TPS(Three Pivotal Supplier)A oA 92 2002 A 3)j3}

ol AP E EobollMe AAEE FHskA] X Ao b HA

M
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5.2 0ojiH|=! A|ZE(Reserve Market)

ulge AUAFel PeE was] S wabel s 102 ool
@olojol Sl= 2 oH]E(Synchronous Reserve)9} AlE-ol] AZE o] A
© %3, 102 oWl MrlA Alzto] 7hedh AdS tidem & A H]

&H(Non Synchronous Reserve)o| T},
dou g AATYA] FETbsT Ao, Ao u]Ee 2 o]
& 2zo] e dalARle) AAS AT P SdelulRe oA 1,
2HA] A gM]E(Tier 1, 2 Synchronous Reserve) 02 JE3te] $9d35hal
ATH 19 ddH g Qs GHIIA] Be A9 20 -d8E A
B

-
N2E B REG RES suat

Regulation offers and cost
data must be supplied by 6:00
pm day-ahead and is
applicable for the entire 24
hour period for which it is
submitted.

Throughout
Operating Day
PJM clears Regulation
Market hourly

Regulation Offers

(price only) due by
1800 EPT for next
operating day

2 FHAAGeR Q) 207]e] AAFHE 2R FESF] v[EHES
Heg 293th PIMY] FEH Al5S Mid-Atantic Dominion(MAD)Z 3}

de w) wiel W74 Exqo] fAEER E A



a7 14 ouz 1=

Day-Ahead Scheduling Reserve

(T = 30 Min)
Contingency (Primary) Reserve
(T = 10 Min)
Secondary Reserve
Synchronized Reserve Non-Synchronized Reserve (10 Min < T < 30 Min)
(Synchronized) (Off-Line)

‘ T =Time Interval Following PIM Request

EX : PIM TEANE BFAE

a8 15 oHE F=

Reserve

Services

Each service carries a
reserve requirement

U]

I =2 &

0x

Primary Reserve

Reserve
Synchronized Non-Synchronized Products
Reserve Reserve (NSR) Each preduct has a
clearing price
Ti :
ierd Lz NSR resources
resources resources

EX  PUIM TEHAY USAEE 7|22 &

0x

1z ouE gHZFS PIM A FERAe] ¢ RFC(Reliability First
Coordination) 7]Fell ok 3 A HGjo] Hf &9 7] &9 150%
Z 2 e AHgsta, 20149 7)F <F 2000MW FEolA AR
MAD A& A ee] waiv] S 1507} HuF AF s1Fe|n B
1,700MW <P<=o|tt,

qu|E Aol FartAe u siulth AAlsle] eDATAS E&) 1 5
ity A5 WEsit; ASO(Ancillary Service Optimization)ol] 3] uff A

b dasge] AtEe], 30 Hell FHEsH, AARE BAmA AT HA
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2" (Real Time SCED)°] 5

a2 16 oH|™ X[ (Zone) &

Most Limiting Interface

Mid-Atlantic

T Déminion (MAD) =

Sub-Zone

6.1 XA A|&(Financial Transmission Market)

MIGEE

23 o
. Financial Transmission Righh)A|=E 9
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Sl
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Zrojzoll Al Al

bol, 219 7}

ol slom, A%

10

AR RlE FHAFR)S F3te] B4 2b duA] 53

ol
"
o
ol
R
oF

)

& 2] fsf odAE

_29_



6.2 EFA|ZHRPM)

RPM(Reliability Pricing Model)& 7]&2] &A1 A=E HXA5
20073 62 wraE pMe] £AF ALE ve] HAujER} AZE AT
o RPM o] HHe W5 3d 7k AAAE Aulpalel due S e
Zo Bdoz drh £3Agel /e A B4 ARH, o 72

ARs=d AFE 24k = Yo AFAE st Ar|Hel A%

A= %‘%}:/\]%Poﬂ/\ﬂlﬁ ‘3‘%]:7}2150] A|qH=E 75@%‘:}. A9 T2 F

71 A G oM AR E= LDAE ARESEY] PIMO] HYGs 1779 &9

AQoz T3k, o] ©AAE Folx 7Y =FH AH9H A F23

7hel Aol dow, AAS] ©AHs St PIM RTO Aoz 7=

degto] WAt B9 AGERE 7140 depxit,

AR Fo8 Tus BEUE AN, &F4de
| oldz}l 7PHE(VRR : Variable Resource

o

Requirement) X082 EaglE= $313F FaTMo| osr] 34 714
I EFo]l AAHES staL Ut o= ARlA AHHldR|He] FEE wie

3, AlatAdn]e] FAH](CONE : Cost of New Entry), Oﬂﬁxlﬂr HZAH] 29
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J8 17 VRR 549 HHE =

:‘>?‘ Greater of [ CONE or 1.5 Net Cone] (a)

2 Target Level = Reliability Requirement

= ! Short-Term Resource Procurement Target

= i :

o> ] Y -

é’ - Net Cone:! :_ m

o ! Lo

o 1 1 H

<C ! P

Q 1 I :

=) 1 1 1

" H i i

P e e —————— = e =

= : rod )

(IRM — 3%) IRM (IRM + 1%) (IRM + 5%)
Quantity = UCAP MW

=X PIM UF Xt=E
&rels 7)|%2 83(UCAP : Unforced CAPacity)oll thet 7143} ko] 4
AEH, PM A9 A o] WA= A9 Z4zhe] LDAR | 3 3eh=
A Fdo] HEHT B2 VRRS AASHE U9 WHayw 742 LDAY
Agale ghe Agatt

(o] N3

ol Ql X

T2l 18 RPM AJ&9

b~ ¥ 3 Years RPM Structure
// 20 months \.“
D - BN
e i - [ 10 months
/May be &Sfff) / = %= ~,
[ _atany ) ST —— ol
time prior uly
\iu DY/ L) (Feb.\
I iT/ June 1 May 31
EFORd || Delivery
Fixed || Year
Base f‘
Residual |
Auction "*‘V W "\l‘[r’
Conditional First Second Third
Incremental Incremental Incremental Incremental
Auction Auction Auction Auction

EX : PUIM 1T A=

Auction®] 4%+A| <]
(Delivery Year) 34

RPM ]

A= BRAE

e

2l

H|E3te]  1st,
HA=

o] 5014

Aol Al == BRAO|AL, Incremental Auctione BRA

Qlal, BRAE

2nd and 3rd Incremental

ey A
IFA=



oM AAH & Weo]l LAUst, 3rd)dAY, FRAZFA7E T7H2end)
__(?‘

J8 19 PIM SEANE 714 FAM : 1999~2020H

$450

=t Dizfiviery year cleared MW weighted average prce

& CCM &
00
v & RPM
5350 -
-
$300
& $250 i
g " a
= " & A &
- 4 &
2 200 . = 1
200
" i i a & - " " $177.38

&
$150 $160.01 & =
A

$141.93
$126740 &
$100 $116.55 Srees $114.30
r
A i I
$50 + . n
"
a a a i
-~
.__‘_.A_.s.a_.._. S O ! .
2 2 M s ™ B S & A ) 9
5 F S F S S S
& q,é“@f*raﬁg’ & S g S S S

£4 : 2016 State of the Market Report for PJM, Monitoring Analytics

PIM SHAEE AR AATHONT ARANE FaIA Tt B
w4 RS vlel Sug g3e WMol WAste] gAY Adst B
28 A% FHSD AFATA AAUZS ATTFORA, AFFeIAE

FAe AT T 5 Qm, Al FHE M A5E AZE 5 ot

AFEAI 71381 MMU(Market Monitoring Unit)®] ¥7}el] w2 PIMe]
2016 A Hlad FAEES ZhEgloy, AR TEE va FAH]
Srd Aoz Wrlslolk fldler maAus A% fAlsA TP
Zhell AfgE Zes yesty] wiield.
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2l 557 Al Abg ToH ) &R} Al A|7]
st =2 Aoy J|ste 22k 2t 2akstE o| 2 X} 2074
ond & Zof +201% 57t PJM 1071 &
3rd 55 Zoj PEEEITETEN g2stB o[ R R} e

EX  PIM g X2

LTH

1. AEAdv]

1.1, MHIZ2 ¥ HaATY

2016 69 7|&, PIMe] Au]gFe 182GWeolH HHFQeE 20119
158GW HUE 7|53t o|F HUl+8 7l o FE8 Holtt
8 ord yrde 88 ¢ Ai+e 44

@l = 2010 2011 2012 2013 2014 2015 2016
M| g2

MW) 167,362 178,847 181,990 183.095 183,724 177,683 182,449
EITEN=)

MW) 136,684 158,016 154,344 157,508 141,673 143,697 152,177

EX : 2010~2016= SOM Report for PJM, Monitoring Analytics

A AujgF FTollA Heke] HFo] 36.5%= 7P =i, 7k 35.7%,

A 18.1%, £ 4.9%, F7 3.7%, 7IEF FH &

ol
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9 MEFY_ HHIEFE JIE

1-Jan-16 31-May-16 1-Jun-16 31-Dec-16

MW Percent MW Percent MW Percent MW Percent
Coal 66,674.8 37.5%  66,429.7 369% 666199 36.6%  66,622.2 36.5%
Gas 60,487.4 340% 62,8059 349% 64,7217 355600 65,1103 36.7%
Hydroelectric 8,787.5 4.9% 8,854.8 4.9% 8,850.4 4.9% 8,850.4 4.9%
Nuclear 33,0715 186% 33,1755 18.4%  33,050.6 18.200 33,0434 18.10%
0il 6,851.8 3.9% 6,787.2 3.8% 6,779.8 3.7% 6,772.0 3.7%
Solar 1280 0.100 1280 0.100 2524 0.100 262.3 0.1
Solid waste 769.4 0.4% 767.5 0.4% 767.5 0.4% 769.4 0.4%
Wind 9124 0.500 9184 0.500 1,019.1 0.6% 1,019.1 0.6%
Total 177,682.8 100.0% 179,867.0 100.0% 182,061.4 100.000  182,449.1 100.00%

EX : 2016 State of the Market Report for PJM, Monitoring Analytics

olg] FolA Eo]‘—}:\-o], PJM2 20123 e AeA ]9

= =
o =] ) -
a1, 7k=ubdz] o] H]Eo] FUlEtirb 2017d0lE HEo] JHEIeH, &
- o _
Lol g 2 Aol7f AA Aot
a2 20 MR 0|
| —+—Coal —m—0as —w—Hydroelectric ——+=—Nuclear —»—0il —e—Solar Solid waste Wind
50%
45% _- F
‘,
40% ="
-
. 35% - ~_
,g_ = L -
Saowd e i
B
£ 25%
E 20%
g ° e = = X~ -
> X -
5% -
10% |
5% S
0% - # I S e o
e [=>3 =1 -~ o o> -t w (<=1 ~ [==] (=2}

£X : 2016 State of the Market Report
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pPMe] ¥HA71Y] Z1EH (B EEE [ 1013 2on, Hdrkx B )
(Combined Cycle)= 40d o|uje] An]7} 98 8nE x}A|stal H 20 o]
o] Anrj7t 85.4%E AbAskET], ol TERINHE o|Fo]| At ol
HjeFd o 2 st laS AlAReHTE ShH, 7]E(Steam)> 200 o] o] AdH]
7F 2.3%%F AABFAL YR 97 7%= 200 o] H AH|EA giRFoew

=T Aupt B4eS o F Aok 7Y A
el 12 5 AN o e

2
aule] 543 JToficla Zilg Ao AWE 4 vk

H 10 PJM &XAMuH|9l 7|&2)

Age (years) CC CT  Diesel Fuel Cell Hydroelectric  Nuclear Solar  Steam Storage Wind Tatal
lessthan20 30,8935 21,016.2 624.1 300 3448 0.0 6804 39055 2523 74788 652256
20 to 40 48545 33155 98.8 0.0 35572 24,0339 00 21,2320 0.0 00 57,0919
40 to 60 4420 44300 1556 0.0 29150 10,838.2 0.0 49,1885 0.0 0.0 67,9693
More than 60 00 0.0 20 0.0 1,447.1 0.0 00 16720 0.0 00 3121
Total 36,1900 28,7748 8738 30.0 8.264.1 337321 561.4 76,0720 2423  6956.7 1934079

£X : 2016 State of the Market Report for PJM, Monitoring Analytics

7o) At 7ol gt AYd BExEs 7|E v Bxeols i3]
o2 oFdoltt. (29 211 20179 4€ 7]E, PIMol| 7] &S AlAS
Azl ok 7k JPeAE BEE yepdoh dvkd AAAIFe] 23t
= PJMfﬂ e dne AR A4EA et s AES 31

oAl QA Hul§ gt Afol7t Uk 2
6}_11, Energy-Only unito] Z3TE]Q17] T+
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A Fol7ly 7ol SAEYAY, Aol FuEl Sl wadN Fde
ok 73 6GWolaL, 1 Z HAAAY oF 60.8GW, AAFAYA F 12.8GW
2 AAFh B3 HAAGAN FolA HArbnel HFe] ooz G
oz Eod], ozl pM #F A AUl 9l 2709 41U (shale)7k= A7
A(reserve)7t A3 Q7] wiEol| e Mol Hste] BAYHE dHET F
7] wlolet,
70000
60283
60000
50000
40000
30000
20000
10160
10000
290 3 162 101 61 g3 61 f 66
o
Coal Diesel !NaturaiGaq! Nuclear Storage Biomass Hydro |Methanr: Solar Wind | Wood ‘
Non-Renewable Renewable

EX: PJM Interconnection Queue Status & Statics Update Database Snapshot on 2017.4.24
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<= vt PIM2 dEHor AYe Fdste A el F3=d, 20044
AR e] AT ¥

2
e o]lF = oFE HES FEshe Xl ASHAL UT(E 1] Fx).

b

g 22 ARE L

Historic Net Energy [GWh]
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EX : PJM — 2017 load forecase report

H 11 XNGE 2™ HlW

Zonal Generation and Load (GWh)

2015 2016
Zone Generation Load MNet Generation Load MNet
AECO 6,208.5 10,436.1 (4,227.6) 6,712.8 10,1401 (3,427.3)
AEP 134,241.8 126,850.3 7,391.5 141,703.3 126,717.0 14,986.3
AP 44.431.4 48,207.0 (3,775.5) 47,4891 48,063.0 (573.9)
ATSI 48,684.8 66,651.7 (17.966.9) 42,7760 67,220.3 (24,444.3)
BGE 22,2440 32,072.4 (9,828.5) 22,065.3 31,4283 (9,363.0)
ComEd 125,658.7 95,365.1 30,293.6 129,371.6 98,002.4 31,369.2
DAY 13,661.1 16,884.0 (3,223.0) 15,380.9 17,288.8 (1,907.9)
DEOK 17,1153 26,843.3 (9,727.9) 16,659.5 27,2755 (10,616.0)
DLCO 16,604.9 14,167.8 2,437.1 17,258.8 13,897.4 3.361.3
Dominion 88,335.4 95,8841 (7,548.8) 96,504.9 96,240.9 264.1
DPL 7.479.8 18,578.0 (11,098.2) 8.398.6 18,204.8 (9,806.2)
EKPC 2,603.7 12,1691 (3,565.4) 9,799.9 12,564.8 (2,764.9)
JCPL 14,4151 23,1728 (8,757.7) 18,119.0 22,831.3 (4,712.3)
Met—Ed 22,0815 15,208.6 6,872.9 22,1977 15,260.5 6,937.2
PECO 60,404.2 40,056.7 20,347.4 64,614.9 40,1091 24,505.8
PEMNELEC 37,2242 17,105.7 20,118.5 37,177.8 16,870.8 20,307.0
Pepco 82,868.6 30,398.5 (21,529.9) 10,135.6 30,339.2 (20,203.6)
PPL 52,504.7 40,586.7 11,918.0 50,035.8 40,368.0 9,667.8
PSEG 47.617.7 43,664.3 3,953.4 45,616.5 43,816.1 1,800.4
RECO 0.0 1,5621.2 (1,521.2) 0.0 1,481.2 (1,481.2)

£X : 2016 State of the Market Report for PJM, Monitoring Analytics
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@ 7123

n= B o) a5 vid i SRk FAlel e, 2017d 74
7% 1048cents/kWhiZ A=, &EHEE F718(Residential)
12.86[cents/kWhl, Z33-&(Commercial) 10.60[cents/kWhl, AF3& 6.85cents/kWhl, &
F& 9.67centy/kWhi2 F7-8 850 7P &2 A= Yyt

a8 23 ozd 0= H M7 23 cents/kWh]

14 4

12 -

10 7 m Residential

B Commercial
B |ndustrial
B Transportation

W Total

0 + =S i —r T = — S i

2005 2006 2007 2008 2008 2010 2011 2012 2013 2014 2015 2016 2017

Year Residential | Commercial | Industrial | Transportation Total
2005 945 8.67 5.73 8.57 8.14
2006 104 9.46 6.16 9.54 8.9
2007 10.65 9.65 6.39 9.7 9.13
2008 11.26 10.26 6.96 1071 9.74
2009 1151 10.16 6.83 10.66 9.82
2010 11.54 10.19 6.77 10.56 9.83
2011 11.72 10.24 6.82 10.46 9.9
2012 11.88 10.09 6.67 10.21 9.84
2013 12.13 10.26 6.89 10.55 10.07
2014 12,52 10.74 7.1 10.45 10.44
2015 12.65 10.64 6.91 10.09 1041
2016 1247 10.3 6.65 9.45 10.19
2017 12.86 10.6 6.85 9.67 10.48

Z£X : Electric Power Monthly with data for July 2017(EIA, 2017)

_38_



g, pMe] F8 #E Al AMAHYole] Arlesw2 2017d 79 TIE
10.24lcents/kWhlZ YeR AA w5 Hd 8520 10.48[cents/kWh]E T} th
2 A yelten, o] g2 2016d 79 #HAEYel HAv|eF
10.20[cents/kWh]ol] H]3}e] tha Z7)8k FH o).

H 12 #HAH Lol ®M7|2Z[cents/kWh]

Year Residential | Commercial | Industrial | Transportation Total
2016 13.76 9.04 6.84 7.44 10.20
2017 14.31 8.90 6.65 6.79 10.24

Z£7X : Electric Power Monthly with data for July 2017(EIA, 2017)
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= A= b Ay AR A

Z|& FH7HClean Power Plan
Reliability Analysis), PIM 212 HEHE &

< PIM AHASS 93] 2l

=

= A7), ke 8 ouA &&#e](Energy

Efficiency)e} 22 &Aool sk Ao tiste] As 52 7|d=E

71+ 2 HASHE AlZ(pay-for-performance)o|t}, PIMe] QA o| & 7
A

SFAN A FoAdt A= olfell AdRle]l A Mul=E AlEst=

AATA Wgle] w2 A5 FF HEAA(Fuel Security)E FH317] 3]

Y AW HERSE AL AABAES A 3P Fel A=

oglon slaubde Ad iy 1,500MW7F ZF7FeE 5.000MWE SR 3
o EFAE A A Bxe et €2 $100/MW-day2 FAdd} H]

PIMLS 201613, AEdorx] FEabolA] =}9I(DER, Distributed Energy
[e]

Sources) FEA4E =Y F Ae AFYE(business model)Z & AlIHQ}o
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Z£4 : PJM Annual Report 2016
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4. BAA AHAEI 5547 (Competitive Market
& Public Policy)
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&3 A Y(Advancing Zero Emissions Objectives through PJM’s
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