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Ohio Power Company Volume Iil

BEFORE THE PUBLIC UTILITIES COMMISSION OF OHIO

In the Matter of the

Application Seeking

Approval of Ohio Power :

Company's Proposal to : Case No. 14-1693-EL-RDR
Enter into an Affiliate

Power Purchase Agreement

for Inclusion in the Power:

Purchase Agreement Rider.

In the Matter of the
Application of Ohio Power

Company for Approval of : Case No. 14-1694-EL-AAM
Certain Accounting :
Authority.

PROCEEDINGS

before Ms. Greta See and Ms., Sarah Parrot, Attorney
Examiners, at the Public Utilities Commission of
Ohio, 180 East Broad Street, Room 11-D, Columbus,
Ohio, called at 9 a.m. on Wednesday, September 30,
2015.

VOLUME TIT

ARMSTRONG & OKEY, INC.

222 East Town Street, Second Flocor
Columbus, Ohio 43215-5201
(614) 224-9481 - (800) 223-9481
Fax - (6l4) 224-5724

Armstrong & Okey, Inc., Columbus, Ohio (614) 224-9481
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EXHIBIT 2~
OHIO POWER COMPANY’S RESPONSES TO ~
OHIO CONSUMERS’ COUNSEL’S DISCOVERY REQUESTS ooz At 2015
PUCO CASE NO. 14-1693-EL-RDR
SUPPLEMENTAL FIFTH SET

S¢
4 ]

REQUEST FOR PRODUCTION OF DOCUMENTS

RPD-5-055 Produce a copy of each Long Term North American Energy Market Forecast
from 2010 unti! today.

RESPONSE
Please refer to attached file QCC-RPD-5-05.

Prepared by: Karl R. Bletzacker

Supplemental response September 1, 2015
Please see Supplemental 2015H1_LTF_FT_ Base Nominal 2015 _04_24.xls.

Prepared by: Karl R. Bletzacker
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EXHIBIT =
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Year

2016}
- 2017F
2018

2020

= 2019}

PJM - AEP Gen Hub
On-Peak

Off-Peak

28.22
32.05
47.94
50.93
54.98

58.27

401:38.,
104.70
105.73"

115.92
11958
121.34

SPP_Central
Off-Peak

26.65
» 27:41

30.3%

73858 .

. 48,59 -

15282 .

= 56.64

) 94.70

1 ON..O@,

Power Prices ($/MWh} -Nominal $'s \.uﬁ.w

SPP_KSMO ERCOT_NORTH ERCOT
On-Peak Otf-Peak On-Peak Off-Peak On-Peak
~ 36.80 26.60 35.48 29.01 35.57
T ATET TR0 40,68 - 30700 0T 40.80
440 30.45 42,98 32.90 43.17
coee4B820 L8285 T 4420 7, 33947 . . 44.40
48.36 34.24 45.77 35.48 46.00
GLoeB1Tl4 T U380 4794 3701 0 4821
64.02 49.15 58.96 45.70 59.35
¢ 16629 ... 506, <8097 .- T 4589 .. B151
69.3¢  52.31 64.12 47.80 64.68
S71.99 . o -5425 L .iB8605 . - 4961 6666
74.73 56.60 68.21 51.87 68.92
S AT 06RO, Y6988 L 5221 - 0 | 70,58
79.41 59.70 72.22 53.63 72.95
o n 8277 LT 62,45, - 7443 0 Bes4L - TS AT
86.37 65.17 76.19 57.21 76.92
90.79..7 - /6872 U I78.60 T oUBQber . 0 79,45,
95.07 72.01 80.69 61.28 81.54
coo 9871 o R7B06 L N eB2l66 . 76345 - "83.58
100.52 77.07 8517 66.08 86.21
10296 - 7. 7987 - oo 87,41 .7 T87.23% . 7 88.18
106.01 81.77 89.88 69.25 90.99
T107.95 ¢ 8375 - 6200 T 70 .,.... R -
111.07 86.17 94.23 95.60
3 v 111,88 0 8763 .. 8659 . 7 .98.18
114.64 89.90 99,00 100.60
L1809 0 TBEBB . - A01.200 02 . - 103.02
119,09 94.03 103.09 105.11
2124350 g4l 10536 57 > .. 107.34
123.61 98.72 107.62 109,92
et 127487 5 101870 10947 : REREEN k1 Prs-)
103.83 128.39 103.09 111.38 86.97 113,89
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OHIO POWER COMPANY’S RESPONSES TO
INDUSTRIAL ENERGY USERS-OHIO DISCOVERY REQUESTS
PUCQ CASE NO. 14-1693-EL-RDR
SUPPLEMENTAL FIRST SET

INTERROGATORY
INT-1-003  Referencing Exhibit KDP-] at page 2:

a. Under the section labeled “Capacity Entitlement,” list the items that would be
adjustments to gross capacity revenues for deriving “net capacity revenues.”

b. Under the section labeled “Energy Entitlement," list the items that would be
adjustments to gross energy revenues for deriving “net energy revenues.”

c. Under the section labeled “Ancillary Services Entitlement,” list the items that
would be adjustments to gross ancillary services revenues for deriving “net
ancillary services revenues.”

RESPONSE

a. Capacity adjustments would include all adjustments that PJM makes in the normal course of
awarding capacity revenues to capacity market participants. This would include revenue
increases or decreases resulting from EFOR adjustments, Base Residual capacity auction activity
and incremental capacity auction activity, for example. These types of adjustments are detailed
in the publicly available PJM tariff. The term "net capacity revenues" is meant to convey that the
actual capacity revenues attributable to these units, net of any positive or negative adjustments,
will be included in the PPA.

b. Energy adjustments would include all adjustments that PJM makes in the normal course of
awarding energy revenues to energy market participants, which are detailed in the publicly
available PIM tariff. The term "net energy revenues” is meant to convey that the actual energy
revenues attributable to these units, net of any positive or negative adjustments, will be included
in the PPA.

¢. Ancillary Services revenue adjustments would include all adjustments that PJM makes in the
normal course of awarding these revenues to ancillary services market participants, which are
detailed in the publicly available PJM tariff. The term "net ancillary services revenues" is meant
to convey that the actual ancillary services revenues and charges attributable to these units, net of
any positive or negative adjustments, will be included in the PPA.

Prepared by: Kelly D. Pearce

OMAEG EX. Q



OHIO POWER COMPANY’S RESPONSES TO
INDUSTRIAL ENERGY USERS-OHIO DISCOVERY REQUESTS
PUCO CASE NO. 14-1693-EL-RDR
SUPPLEMENTAL FIRST SET

INT-1-003 Continued
SUPPLEMENTAL RESPONSE

During the preparation of discovery responses the Company determined that one of the cases
utilized a different coal cost assumption at Conesville than the other cases. As a result, the
weather normalized case has been modified to use the same Conesville coal cost assumptions as
the other cases. The revised forecast is provided in IEU-RPD 1-003 Competitively Sensitive

Confidential Supplemental Attachment 1.

The original forecast case results were included in the Company’s filing in the direct testimony
of Company witness Pearce. Dr. Pearce’s Figure 1 and Exhibit KDP 2 have been revised to
reflect the change to the weather normalized case, and are presented in IEU RPD-1-003
Supplemental Attachment 2.

Prepared by: Kelly D. Pearce
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OHIO POWER COMPANY’S RESPONSES TO
INDUSTRIAL ENERGY USERS-OHIO DISCOVERY REQUESTS
PUCO CASE NO. 14-1693-EL-RDR
FIRST SET

REQUEST FOR PRODUCTION OF DOCUMENTS

RPD-1-003  Provide an interactive Excel spreadsheet containing the detailed calculations,
including all individual cost items supporting the projected “Agreement costs”
shown on Exhibit KDP-2 for the period 2015 through 2024.

RESPONSE

The IEU _RPD-1-003 COMPETITIVELY-SENSITIVE Confidential Attachments 1 and 2 for
Excel spreadsheets containing the requested information for the period June 1, 2015 to December

31, 2024.

Attachment 1 contains the supporting information for the High Load, Weather Normalized Load
and Low Load scenarios presented in Exhibit KPD-2. The Average of the High and Low
Forecast was a simple average of the summarized results of the High and Low scenarios in

Exhibit KDP-2, and therefore supporting data was not averaged at the detailed level for each of
the individual PPA cost components.

Attachment 2 represents a forecast of electric plant in service, accumulated depreciation and
depreciation expense. These forecasted values are common to all three scenarios.

Confidential attachments will be provided to parties who have executed a Protected Agreement.

Prepared by: Kelly D. Pearce

SUPPLEMENTAL RESPONSE JANUARY 29, 2015

During the preparation of discovery responses the Company determined that one of the cases
utilized a different coal cost assumption at Conesville than the other cases. As a result, the
weather normalized case has been modified to use the same Conesville coal cost assumptions as
the other cases. The revised forecast is provided in [EU-RPD 1-003 Competitively Sensitive
Confidential Supplemental Attachment 1.

The original forecast case results were included in the Company’s filing in the direct testimony
of Company witness Pearce. Dr. Pearce’s Figure 1 and Exhibit KDP 2 have been revised to
reflect the change to the weather normalized case, and are presented in IEU RPD-1-003
Supplemental Attachment 2.

Prepared by: Kelly D. Pearce



OHIO POWER COMPANY’S RESPONSES TO
INDUSTRIAL ENERGY USERS-OHIO DISCOVERY REQUESTS
PUCO CASE NO. 14-1693-EL-RDR
FIRST SET

RPD-1-003 CONTINUED

Supplemental response to address the Company's Amended Application filed on May 15,
2015

Please refer to IEU_RPD-1-003 Competitively Sensitive Confidential Second Supplemental
Attachments 1A,1B,1C, 2 and 3 for the support for the Exhibit KPD-2 filed with Company
withess Pearce’s testimony in the Company’s May 15 Amended Application.

Second Supplement Attachments 1A, 1B and 1C contain the supporting information for the High
Load, Low Load, and Weather Normalized Load scenarios, respectively, presented in Exhibit
KPD-2, The Average of the High and Low Forecast was a simple average of the summarized
results of the High and Low scenarios in Exhibit KDP-2, and therefore supporting data was not
averaged at the detailed level for each of the individual PPA cost components.

Second Supplement Attachment 2 represents a forecast of electric plant in service, accumulated
depreciation and depreciation expense. These forecasted values are common to all three

sceharios.

Second Supplement Attachment 3 supports the OVEC demand charge forecast.

Prepared by: Kelly D. Pearce



BEFORE
THE PUBLIC UTILITIES COMMISSION OF OHIO

In the Matter of the Application

of Ohio Pawer Company for Approval
of Full Legal Corporate Scparation
and Amendment to Its Corporate
Separation Plan

Case No. 12-1126-EL-UNC

REPLY COMMENTS OF OHIO POWER COMPANY

(Ohio Power Company (dba AEP Ohio) filed its Application on March 30, 2012 to obtain
all necessary authorizations and approvals (1) for full legat corporate separation (also known as
structural corporate scparation) such that the iransmission and distribution assets of AEP Ohio
will continue to be held by the distribation utility and AEP Ohio's generation assets and

liabilities will be _Bmwﬂ,o_._.& to AEP Gencration Resources Inc., an affiliate {(AEP Genco), (2) to

implement amendments to AEP Ohio's existing corporate separation plan necessary to reflect
structurai corporate scparation that will be effective upon the transfer of AEP Ohio's generation
assets and liabilities to ts affiliate and (3) for certain waivers refated te the foregoing
authorizations that the Commission may grant for good cause under Ohio Admin. Code Rule
4901:1-37-02(C). By Entry dated July 9, 2012, the Attorney Examiner set a procedural schedule
requiring comments/objections 1o be filed by Staff and interveners by July 27, 2012, In
response to this schedule, Staff and the following interveners filed initial comments:

Constellation NewEnergy, Inc. and Exelon Generation Company, LLC (Exelon)

FirstEnergy Solutions Corp. {FES)

Industrial Energy Users-Ohio ([EU)

Office of the Ohio Consumers’ Counsel (0CC)

OMA. Energy Group (OMA)

The Kroger Company (Kroger)
Staff

AEP Ohio hereby submits ifs repiy comments.
1. Overview of Application

Full structural legal separation is a eritical prerequisite of the Company's Modified ESP
proposal in Case Nos. 11-346-EL-880 et af. {Modified ESP.) Specifically, full structural legal
separation (i.e., generation divestiture} is a necessary requirement to transition toward and
implement an auction-based $80, which is a cornerstone of both Ohio policy and the Company’s
Meadified ESP proposal. Because the Modified ESP proposal is premised on Commission
approval of full structural Jegal separation, the Company addressed its corporate separation plan
in the Modified ESP case.! Thus, approval of corporate separation i this proceeding is a critical
condition precedent to accepting and implementing the Modified ESP. In addition to the detailed
information contained in its March 30, 2012 Application, the following reply comments dircct
the Commission to relevant information provided in the Modified ESP case as well,

A, Description of corporate separation and asset transfer

The principal purpose of the corporate separation filing is to achieve full structural
corporate separation of AEP Ohio’s generation and marketing businesses, on the one hand, from
its transmission and distribution businesses, on the other, consistent with Ohis’s corporate
separation mandate, (AEP Ohio Ex, 103 at 4; App at 1-2.) Corporate separation is a fundamental
requirement of the Company’s pian that will lead to full market-based pricing of generation
service for retail cuslomers and will promote retail shopping in Ohio. (/4.) Under corporate

separation, transmission and distribution-retated assets of AEP Ohio will remain in AEP Ohio,

' The Commission may wish to take administrative notice of the record in 11-346-EL-880 et al. Company
wilnesses Powers and Nelson, in parfieular, discuss the Company's corporale scparation plan in iheir testimony in
support of the Modified ESP. Corporate separation issues were addressed in the Modified ESP proceeding through
the Company’s application, tcslimony, cross cxamination, hearing oxhibits and briefing. Citations to exhibits and
transeripts #n this document refer to the record in that casc.




.Q.%....:% il :E.ﬁctb_._:. ﬁﬁoa__._ aup 58 uaas s183k
2y 9Pt rosd (i ¥ puT .Eoéss_c_ou a1 Woa® ooy 99 ae) Ledwe] Mk F A ymst 30y GapdweD Jardd
ol ey o1 pEl? nxe YEUL Pritiviad Ege) it ool 0 peud Esozﬁ_ﬁmuc Sﬁ&uﬁu S0 aav e oyepdn

i v B b ﬁ ; o 49 4 .

w PRERbEY §as w ATRIIOIE aereded a gafuey? «_S_a_ﬁﬁua e g ppeddlt pug 0] aav A ya8rauz SY pue 1831 o), 218 ounwnm.m_za cUnE o v...uwwgwb A &ﬁ:oou\u o s, (8% D .QB_.E_.,F ¥ B Evecuou e
i ﬁc....:.smoaun w352 HADVODE .59.3550 Fickd ppe Q1 —a_.é}z ﬁc:aoo.:& ot ity sa._m skl P L) i P

(a8 A uodtod PU® o 4 59 oy o i urd pogundIs ypiadio 3% o1 gnd Aurdwod ood Funsi*? o s gorpodurd W Fg0u) A (maot SAISEH paatb2s o mc..?ﬂéu Mo

o .ss_sx..%m amodio? ol WM saromide gid A .aa_zu_._&« e st aded 1@ says OO SaY ¢
yoadid oy 10808 o Ayoeded waieu s 230 pue erutds 1w W 2300 21\2%%_. a5 SHUT

AL QU A b q%ﬂﬁﬁ&cﬂﬁs ERIT F%ﬁ%iﬁ_.%cbfﬁﬁ %oﬁpﬁﬁ oy E_Scbe. Qe 1% auﬂ.w.__ P s 3 v @R mwP i

umn et Fuipasred sy 30 qed 3¢ suopEsued ey A Foynoidee you 81 Qona ™o oumen )0 quaeads® . - :

U3 Ew&a&:ﬁa gy U 9 saRusy? yymiedioatt & o saAIsaL fanduzay S0 pue paniea? Fuaa payai e soury Bo.s@..ﬂna ayy, (7T w101 wg aUC 3av) (soltIeu? ﬁoﬁ.ﬁﬂﬁ._,ms.ou &ypaudeo

s st oo put o4V aannya SB qungd et o GEIALP asraand A you 52904 o0 48Y el 10 [

yanont 5)955% 250 Fusn 103 pred o] IATH ond A put ondy pue} ﬁuucuu.:.oou peod aapoadsal

Pur acadde 22999 yeirty mg (9% -ppy ¥l [i7AR Lyenuef ¥o gonoesuEh ao_.uﬁaum apsodio? ap ficn) e O papastt fGiome PP fpoedsd 2R I0 pand fddas O Eﬂ%&mé od WENOTR 52558
26010 O Spues fuasdacd YL %. 1-ufd wg P p ssta :osﬁaow uéoﬁoﬁm& pue v ue mac&ocem oy 44V o panRs a0} 2R e Niad ooy WU apeuoet 20 599 aosd mc%uooo&
Qanan) aav 2 pue .me.naaﬁou me_«ﬁomo sed davY Jagpo AU Rallie] Jav SOl ey € St 2382 a3 %Eﬂoﬁ aup Ut Suoumisst {oallp ssamod a6 ddy <pry .?Umva Aaedwed
asd co_,:aoﬂz am U Auguuust 2P § uosiEN g 0 1ntd naruxd gy gaded zoﬁﬁin& 13004 L o, ﬁutuwm:§~ A, LAY 1@ JapuE) gy T A.buﬂuﬂ.i.. ,buz.ﬁu:auw
5 foedod g PR o1 pprnsTER P s 4L {9 PrY FesnD T SO FngE T el pos ey PR P FANTH Sﬁﬁéoﬁé‘_ é%uﬁa% o yoed wé...%%m
vt i WG YO R sl WS P e wd ﬁﬂ._@u.ﬁm.om aypnodsed ﬂum%oa ML .—._o_..,u...“__\p W I eEﬁQ« 2P (g 8T P AT GuBR P S fre® QAN
e ARt e SRseR ARk i SV rS."_.a»ﬁ:cuSE-.. cﬁﬁ%&a e yuayd wﬁﬁ&ﬁm sauy

B e aup &9 __a%a% o walops 3% Dy gmarl 2k p -geauiEng, 39 agun0a UMt a0 € -op W AL ﬁapu.gﬁp U WA m [0 rAL Aoeduiod Janod zﬁ%ﬂ.&n&

i o 1qop 250 frdoa O mﬁuun&a qip 950 VB Jav o soron 510 1qop vl poys 101 81 yopd oW cgousn) JBY o1 seniaetl pue syoseR 9 Fuinoysueh P >§§.@a§Eﬁ

oSt Ae om0 v aogﬁ...&om aprodiod 12 Fuwor 20 25 sanamet WP SSeunil 03 w0 (oD pued poInRs am Ve

wp (1@ ady vpD A.,,wau..ru spund anuandd onue? :o:::oa pae o 1otuas sgadfy Om) 10 _vBE.quma sanptaeh a1 pue syuerd pamal ay Fugpnyout glasse nunﬁmﬁ.& o) YU nuﬁucmma
systsuo? Anuaund ceaupaPUt wira-3ust ﬁunaum:s ALY 8 g0t x4 iG] Jav?) -Auedwead souaei gy Hresor? 4 QUINSST qgsye I oguan) 43V e guonedna? £Aaou arqeaudt
g 32 srasse 10 fue Aq 10 oyuany 435 e c»tummﬁs 4uag 0S8 =o_§ucum o AR pomoss qumaaﬁ.‘uﬁm oy 190lars e T qorat ‘oG 43Y Pt fogs qun ﬁS&uEma o50U
Jou 918 v suotpduad dﬁucow §® @omo?:oo 510180 Pkl mmus@oﬁoﬁﬁ. 2Bl aulL L %E_.ocmma SHpRY fEraud ois.soc& gL L8 Jdy e g0l >3 fivie] 4av) -gausgy 48V
ﬂdozﬁ@&m aposodod EuEuaEm a o ﬂcqu&wa ame._a.:a o_pa.suc& 18 raysues ay ueld W soap OO 4av A.w?hom @)L wg

L1967 oy Saput ca_._.o%wtsﬁ oue fauopee m.=a_mmm_qza.so s} prodaq ale pue 21nsast? el 1P .aquan dav EO IR quqea %004 Jau 18 E.%tca: 39 1M s5aUISnY coﬂ.,.ﬁucum au, oV peRl
aip 13y suQ zumwg,: paauiy E112 syl Appatos ﬁuﬁdﬁE ) TR ﬁﬁﬁ_aﬂi_ n E@.ﬁc&oﬁ fotk pleniy g aﬁo,abdou e FIYe ﬁﬂﬁup,.__uﬁ Jéuﬁuﬁ,,..ﬁu %ud%ou e Ui .ne.nﬁu.nuw_

wn axporeq®h PSR ek g ST hﬂsﬁ.ﬁﬁﬁs o, AN gy AV B G Tl .9@._".._.%% I 4 oY v v PiY rgEO ol ol fpe-Foiit B Ry eSS Y SRR



corporate scparation is nceded from the Commission as soon as possible in erder to implement
the Moditied ESP and avoid termination of it.
II. AEP Ohio reply to specific comments

For the most part, the initial comments are very similar to those filed by the same
commenters in Case No. 11-5333-EL-UNC. That case concerned a nearly identical application
by the Campany. For instance, the proposed amendments {o the existing corporate separation
plan and the basic structure of the asset transfer were the same as at issue here. The Company
sought the same waivers as well. The only nolable difference between the two cases is that 11-
5333 was predicated on the Seplember 7, 2011 Stipulation in Case Nos. 1i-346-EL-SSO et al.,
and there was very little discussion of corporale separation issues in that proceeding. In contrast,
the pending Application is a prerequisile to the Company's Modified ESP proposal, and there has
been testimony, discovery, and cross examination conducted by the commentess regarding the
Company's corporate scparation Application in that case.

The point to keep in mind when considering the issues raised by commenters is that the
overwhelming majority of these comments have been considered and rejected by the
Commission whea it approved the Company's similar application in 11-5333. There are,
however, some hew commenits not raised before because they concern issues unique to the
Company's Modified ESP proposal. The Commission need not address these issues in this
proceeding as they are not necessary in connection with the Commission's review and approval
of the Company’s Application under R.C. 4928.17(A) and Ohio Admin. Code Rules 490[:1-37-
06 and 4901:1-37-09. Those ESP issues will be more appropriately addressed by the
Commission in the Modified ESP case and, based on its scheduled early August 2012 decision in

the Modified ESP case, it is likely that the Commission will have already decided the ESP issues

prior to or contemporancously with deciding this case. The Company will address cach of the
major comments in turn below but failure to address each comment should not be viewed as
agreement by the Company.
1. Approval of the Application is in the public interest
A, Comments

IEU states that in 2000 the Commission approved a structural corporate scparation plan
that did not address pooling issues, and the Company has not shown why that plan cannot or
should not be implemenied or that the proposed legal corporate separation is superior. (IEU at
3.} IEU also asserts that the Company has not showi how the transfers will affect future SSO
prices. (IEU at7.) OMA notes that the Company’s current corporate separalion plan complies
with the mandates of 4928, 1 C), but AEP Ohio has not shown that a transition from functional
to full legal corporate separation is in the public interest. (OMA at4.) Incredibly, OMA
maintaius that complying with the law requiring full legal corporate separation is insufficient to
satisfy that the plan i in the public interest. (OMA at 4.) Nor, in OMA's view, does merely
stating that corporate separation is necessary to facititate the ESP and move io an auction-based
S50 sufficient to demonstrate that the plan is in the public interest. (OMA at 5

B. AEP Ohio Reply

Approving the Application is in the public interest, because it is instrumental in fulfilling
both iong-overdue statutory mandates and existing state policy. The corporate separation plan
for AEP Ohio has been based on functionat separation since 2001. R.C. 4928.17(C) only
permits functional separation “for an interim period” and otherwise mandates structucat
separation. The decade-long interim period should end, and the Commission should fulfifl the

statutory mandate by swiftly approving full legal separation for AEP Ohio. Doing so promotes
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B. AEP Ohio Reply

The Commission should reject the position of commenters that insist on a market
valuation study being conducted and litigated before approving the transfer of assets. The
position that a market valuafion is needed rests on faise assumptions that have no basis in Ohio
faw, Section 4928.17, Revised Code, requires corporate separation but a.onm not indicate any
need for a market valuation and contains no indication that any gain (whether artificial or real)
should be captured. Customers pay for eleclric service and are not investors in utjlity plant in
service, whether it is poles and wire or a power ptant, {In the Matter of the Regulation of the
Electric Fuel Component Contasned within the Rate Schedules of Columbus Southern Power
Company and Related Matters, Case No. 88-102-EL-EFC, Opinion and Order (October 28,
1988) at pp. 14-16, and Entry on Rehearing (December 20, 1988) st p. 8.) Under B 3, all of
these gencration assets were subjecied to market and EDUs therefore were given a temporary
opportunity 1o recover stranded generation investiments during a transition peried. The General
Assembly simultaneously required generation divestiture and did not provide for any gain,
whether real or artificial, to be flowed back to ratepayers. The market valuation concept is
reflected in the Commission’s rules: it has no statutory basis and has never been enforced against
any electric utility jn implementing corporate separation. These factors not only provide a
supporting rationale as to why a waiver of the rule is necessary, but they also illusirate why
OCC's notion that transferring assels at net book value somehow creates a profit is artificial and
inaccurate. There is no reason to believe that market value is above book value — indeed, this
notion conflicts with the positions taken by OCC and others in the 10-2929 case that AEP Ohio’s
cost-based rate was substantially “above market,” (OCC Initial Post Hearing Brief in Case No.

10-2929-EL-UNC at pp. 2, 9.)

Generation divestiture from the EDU to an affiliate does not create any premium or gain
for AEP - it is sitply transferring assets from one affiliate to another within the same holding
company — as required by Qhie law., OCC's windfall argument is based on a speculative
presumption of high market value of the generation assets and incorrectly assumes that
ratepayers have an ownership interest in such assets. Requiring AEP Chio fo recognize a gain or
Joss on the transfer would, in reality, cause an arbitrary financial impact on the Company that
would not be shared with ratepayers whether a gain or loss. In addition to being unprecedented
and unfair, such an appreach woutd create a “poison pill™ in connection with the Modified ESP
proposal. It is unacceptable to AEP Ohto to leave the corporate separation issue open and
subject AEP Ohio to a potential arbitrary gain or loss at a later date; it is crucial that corporate
separation be resoived now and that the asscis be transferred at net book value. AEP Ohio
cannot move forward under the Modificd ESP without these issucs resolved on that basis,

Contrary to commenters’ desires, future transactions ot disposition of the generation
assets upon or after corporate separation from the EDU are not matters of concern under R.C.
4928.17 or the Commission’s rules. The statute and the Commission’s rules are concerned with
the divestiture of gencration assets from the EDU. They are not concesned with fusure
performance of those assets, future environmental rules of market conditions that may affect the
value of the assets or whether there are subsequent transactions (known or unknown} that would
alter the ownership or economic value of the assets, Accounting for such potential futuzre gains
or losses would be inappropriate because it is without basis under the corporate separation slatute
or rulgs, In addition, it wonld be inconsistent with the Commission's application of thase rales to

other electric utilities,
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test would still pass based on the lifetime revenuc analysis for AEP East collectively. In reality,
the accounting analysis was done for a completely unrelated purpose and it does not support the
OCC/IEU notion that market value of the generating assets should be explored or required as
part of corperate separation.

In sum, there is no mandatory requirement that generation assets be transferred at market
value and there is no reason why AEP Ohio should hot be permiited to transfer its asscts at net
book value ~ especially given that the criticisms of the waiver request have no basis under Ohio
law, are speculative and without record suppert. The Commission has not required any EDU to
produce market valuation studies in order to oblain corporale separation approval under R.C.
4928.17 and doing so here would create an unfair and unlevel playing field in violation of Chio
law,

3. No new issues rafsed regarding hearing waiver

OMA is the sole commenter to advocate for a hearing in its initial comments, (OMA at
&.) Aside from being untimely, which OMA concedes, the Commission should reject OMA's
plea and grant AEP Ohio's waiver request. OMA did not identify any need for a hearing, as alt
of the issues have been adequately addressed during the comment cycle, and there is no need to
conduct an evidentiary hearing, These matters were also discussed in detait as part of the
Modified ESP case in which OMA and all the commenters have actively participated, The
Commission, consequently, should grant AEP Ohio's request for a waiver of any hearing
required in this matter under Rule 4901:1-37-09(D). OAC.

4, Dispaosition of PCRBs
A, Comments

Staff states that the Company’s request to not transfer $296 miltion of PCRBs should be

denied because (1) as a general principle, debt associated with generation asscts should follow
the assets, and (2) the Company has not quantified the impact on it if the debt is transferred.
(Staffat 1-2.) Staff recommends that if the Company wants to renew its request, it should do so
within six months of the completion of corpotate separation and quantify the negative impacts of
the transfer on the Company. FES states that all PCRBs regardless of tender date shouid be
transforred because they are gencration-related debt. (FES at 7.) IEU contends that AEP Ohio
has unlawfully and unreasonably proposed to retain certain PCRBs even though they are directly
related to generation plant. (IEU at 10.)
B. AEP Chic Reply

As a threshold matter, the PCRBs are tax-exempt, general obligations of the Company
and are ot secured debt Jinked directly 10 15 peneration assets. {App. at S.) Further, the PCRBs
arc a flexible, low-cost form of debt. {App. at 6; AET Ohio Ex. 102 at 10} So, the Company
proposed and continucs to recommend that the PCR Bs with tender dates prior to the closing of
corporate separation be transferred to the AEP Genco, as described in the Application; while
PCRBs with tender dates after the closing of corporate separation would be retained by AGP

Ohio, which only represent 7% of the Company’s overall debt with the fevel shrinking to 3%

after 2014, Thus, consistent with AEP Ohio’s application, all liab

ies associated with the assets
being transferred at net book value will be assumed by AEP Genco, including the retired plants
and the liabilities associated with the retired plants, which is similar to the arrangement the
Commission approved in the Duke Stipulation.

Transfer of PCRBs is not possible prior to the tender dates instead those bonds would
have to be defeased on the date of corporate separation at substantial cost, J£ the Commission

does not concur that the PCRBs with tender dates after the closing of corporate separation be
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inappropriate ailocation of costs — there is no indication of any problem or impropriety with this
approach, and 1EU s characterization is fafse and otherwise lacks merit, In addition, the
Company has proposed audit terms in Condition 1 of its Application, including the ability for
Staff, at the Commission’s discretion, to retain an independent auditor to audit the terms and
conditions of the transfer of the generation assets to ensure compliance with the terms approved
by the Commission for the transfer of those assets. (Application at 8.) These arc identical audit
terms fo those approved by the Commission for Duke Ohio in Section VIILB of the Duke
Stipulation.
6. Disposition of REPAs
A. Comments

FES states that it cannot tell whether all or just some of the REPAs are being lcft behind
at Company and not transferred to AEP Geneo. (FES at 2.) FES takes ne position on whether
they should be transferred, but FES asserts that the Company should not be able to “cherry pick”
which ones stay or go, and the Commission should clarify that they should be treated as a group.
(FES at 2-3))

B. AEP Chio Reply

The Company explained at page 5 of the Application that as part of the generation
divestiture process the following REPAs would remain with AEP Ohio and not be transferred to
AEP Genco: the 99 MW Timber Road wind REPA, the 100 MW H”cs._.w Ridge IT wind REPA,
and the 10 MW Wyandot solar REPA. As a threshold matier, it should be noted that the REPAs
are not necessarily “generation: assets” under R.C. 4928.17(E) or OAC Chapter 4901:1-37. Thus,
transfer of the REPAs does not necessarily require Commission approval or need not be

addressed in a corporate separation plan or amendment. Nevertheless, in an abundance of

caution and in the spirit of {uil disclosure, the Company did reference the REPAs in its
Application. Jn any case, AEP Ohio belicves that the most direct and efficient way to preserve
flexibility is to leave the existing REPAs behind in the trans{er of generating assets to AEP
Geneo. That way, the RECs associated with these long-term REPAs (which were purchased for
compliance with Ohio's renewable portfolio requirements for the benefit of ratepayers) would
continue to be available after legal separation to help satisfy AEP Ohio’s renewable compliance
mandate. Accordingly, the Company would exclude these REPAs from the generation assets
being proposed for (ransfer approval as part of its Applicatien. There is no basis for FES's
allegation that AEP Ohio is trying 1o “cherry pick” which REPAs would be transferred, as AEP
Ohio clearly indicated that its proposal was to retain all of the existing REPAs within AEP Ohio
and explained the reasons supporting this proposal {to the extent it is even relevant under R.C.
4928.17).

7. Other issues indirectly related to corporate separation that shouid be addressed
in the Modified ESP case

(a) The 850 Agreement is justified
i. Commenis

FES notes that the Commission should rule that approval of corporate separation does not
constitute approval of the SS0 agreement between AEP Geneo and AEP Ohio, and the
Commission should reserve judgment on that issue. (FES at 3.) FES summarizes the arguments
it made in tbe Modified ESP proceeding that the contract is imprudent, contrary to FERC
precedent, and that there should be an RFP for the 850 service. (FES at 3.}

1EU contends that the proposed SSO agreement will require SSO customers to continue
to pay above-market rates for generation, which is contrary to state policy. (IEU at 11.)

According to [EU, AEP Ohig is trying to sct up a precmption claion if it obtains FERC approval
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a charge to pass through its cmbedded costs of generation post-corporate separation, (FES at 4,

n.10.)

AEF Chio Reply

in general, AEP Ohio will pass through generation-related revenues to the AEP Genco
for providing capacity and/or energy for the SSO load. AEP Ohio will pay the AEP Genco the
non-fuel generation charges billed to AEP Ohio’s $50 customers under applicable retail rate
schedules, as well as the AEP Genco’s actual fuel costs. (AEP Ohio Ex, 103 a1 7.) AEP Ohio
will also reimburse AEP Genco, on a dollar-for-dollar basis, for any transmission, ancillary,
and/or other service charges that AEP Genco may be billed by PJM in connection with the S50
Contract. (/d.) In addition, revenues that AEP Ohio may receive from PJM in connection with
capacity payments made by CRES providers under PJM's Reliability Assurance Agreement
(“RAA™) would be remitted mo the AEP Genco in return for AEP Genco providing capaciiy to
AEP Chio to fulfill AEP OrE.m Fixed Resource Requirement (FRR) obligations, as well as the
obligations of the CRES providess. (/d.) Also, capacity paymenis will bc made by AEP Ohio 1o
the AEP Geneo in conncction with the energy only auctions occurring while AEP Ohio is still an
FRR cntity in PIM. (/d) Any revenues related to moving to a competitive gencration market in
Ohio, such as the Retail Stability Rider, will also be remitted to the AEP Genco as compensation
for the fulfillment of its obligations. (/. at 8; T'r. I at 519, 614.)

The relevant commenters fail to acknowledge that without these revenues the deal will
net toke place, Specifically, the asseis being transferred need the financial support thai comes
with the RSR, Collection of RSR revenues by AEP Ohio allow the Company to pay AEP Geneo
for capacity to meet its FRR commitment. Without the certainty of thesc addiiional RSR

revenues, AEP Genco cannot credibly proceed with the transaction. Notably, the comimenters do

21

not cite any law that requires AEP Gence to lose millions of dollars, which would be the effect
of not allowing AEP Ohio fo pass through RSR reveaues to AEP Genco. Their comments aze
not based in reality and should not be given any credibility by the Commission. In sum, there
are four primary reasons that it is appropriate for AEP Chio to pass through SSO revenues to the
AEP Genceo during the latter portion of the ESP term foltowing corporate separation: (i) the
Commission has approved functional separation for AEP Ohio at every step of the process
during the past 12 years, and AEP Ohio presently remains a vertically-integrated utility in a
lawful manner; (2) for part of the ESP term, AEP Ohio will (according to plan) be legally
separated but remain obligated to provide SSO service at the agreed rates for the entire TSP
term; (3) during this latter period, the AEP Genco will be obligated to support SS0 service
through the provision of adequate capacity and energy, and it is only appropriaie that it receives
the same revenue streams agreed to by AEP Ohio for doing so; and (4) there will be an S8O
agreement between AEP Ohio and the AEP Genco covering this arrangement, which is subject to
review and approval by the FERC.

()  Elimination of the Pool Modification Rider through acceptance of
corporation separation plan without modification

i. Comments
FES comments that AEP has stated that it will not seck compensation for termination of
the pool if corporate separation, including the Amos and Mitchel transfers, is approved. (FES at
5-6.) According to FES, there is no justification for recovery by AEP Genco of any lost pool
revenues afler corporate separation . (FES at 6.) I corporate separation is rejected, the PMR
should be evaluated in the Modified ESP as an additional cost of the Modified ESP. (Id.) Ifthe
Commission approves corporate separation as requested, FES advocates that it should make clear

Company is not entitled to any lost pool revenues. {Td.)
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Application at pages 3-4. With regard to the overall standard of demonstrating the proposed CERTIFICATE OF SERVICE

transfer is in the public interest, AEP Ohio addressed this through the Application, its comments The undersigned hereby certifies that a true and accurate copy of the foregoing reply
and through the Modified ESP record. Through its motion fo dismiss, [EU merely disagrees with comiments was served this 3 day of August, 2012 by clectronic mail, upen the persens listed
the Company’s propoesal and generically registers its qualitative opinion that the Application is below,

subjectively “defieient” in support of its cursory dismissal request. AEP Ohio has already
/s/ Steven T. Nourse
addressed the IEU’s various substantive criticisms above. AEP Ohio submits that IEU’s position Steven T, Nourse

on these matters should be rejected when the Commigsion substantively evaluates the merits of

sinoursetiiaep.com,
misglierwhieiaep.com,

the Application. .

yal

CONCLUSION

COIP.L0m,

The Commission should expeditiously grant the Application without modification, ,

fee.com,

Respectfully submitted, talexander@calfee com,
Amy.spilleriiduke-cnergv.con,

fsiSteven T. Nourse I ingeryvidduke-cnerey.com,

Steven T. Nourse

Mathew J. Satterwhite

American Electric Power Scrviee Corporation

1 Riverside Plaza, 29™ Floor

Columbus, Ohio 43215

Telephone: (614} 716-1608

Fax: (614) 716-2950

Email: sinourscidacp.com

BOIEY SO0y,
Roeceo.d ascenzot@duke- energy.com

FCCIEnCE:

ANE 1N

siwol@bricker.com,
Kurt Helfrich@eThompsonHine.com,

mkurtz@nbkilawfirm.com,
ik
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EXHIBIT
OHIO POWER COMPANY’S RESPONSES TO
OHIO ENERGY GROUP’S DISCOVERY REQUESTS

PUCO CASE NO. 14-1693-EL-RDR
THIRD SET

INTERROGATORY

INT-3-013 Refer to Attachment 1 to the Company’s response to IEU-INT-1-010, which
provided actual historic cost information for each of the proposed PPA units at
December 31, 2013. In this response, the Company included numerous ARO
amounts in the book cost for various plant accounts for the various PPA units.

a. Please provide the ARO liability amounts for each of the proposed PPA
units at December 31, 2013,

b. Please indicate whether the ARO liability amounts were included in
accumulated depreciation. If not, then please explain why the Company did not
include the ARO liability amounts in the accumulated depreciation and net book
value.

c. Please provide the FERC account where the ARO liability amounts are
recorded.

d. Please confirm that the ARO asset and liability initially are equivalent and
equal to the present value of the future cost of legal retirement obligations.

e. Please confirm that the ARO asset is depreciated over the life of the
underlying asset.

f. Please confirm that the ARO liability increases each accounting period by
the accretion expense.

g. Please confirm that the ARO liability is reduced by amounts expended to
perform the legal retirement obligations and that a gain or loss is recognized when
the legal retirement obligation is completed that is calculated as the difference
between the ARO liability and the actual costs incurred.

h. Please confirm that the Company agrees that if the ARO asset amounts are
included in the net book value, that the ARO liability amounts should be included
in the accumulated depreciation or otherwise subtracted from rate base. If the
Company disagrees with this principle, then please provide all reasons why it
disagrees. '

RESPONSE

a. AEP's ownership share of ARO liability amounts for each of the proposed PPA units at
December 31, 2013:

Cardinal, Unit 1 - $8,805,719
Conesville, Unit 4 - $12,611,466
Conesville, Units 5 & 6 - $31,265,425
Stuart, Units 1,2, 3 & 4 - $1,691,918
Zimmer, Unit 1 - $492.362



OHIO POWER COMPANY’S RESPONSES TO
OHIO ENERGY GROUP’S DISCOVERY REQUESTS
PUCO CASE NO. 14-1693-EL-RDR
THIRD SET

INT-3-013 Continued

b. The ARO liability amounts for the PPA units were recorded in account 230 and were not
included in accumulated depreciation. However, AEPGR did include the ARO liability as a
reduction to rate base. The depreciation of the ARO asset is included in accumulated
depreciation.

¢. FERC account where ARO liability amounts are recorded - account 230.

d. Confirmed, upon the initial establishment, the ARO asset and liability are equivalent.

e. Confirmed.

f. Confirmed.

g. Confirmed.

h. For this unique and limited circumstance of the PPA whereby only certain assets are included
through end of life, the proposed PPA has included both the ARQ asset and the ARO liability in

rate base.

Prepared by: Thomas E. Mitchell and Kelly D. Pearce
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OHIO POWER COMPANY’S RESPONSES TO
OHIO CONSUMERS’ COUNSEL’S DISCOVERY REQUESTS
PUCO CASE NO. 14-1693-EL-RDR
FIRST SET

INTERROGATORY

INT-1-016  The summary of the Power Purchase and Sale Agreement indicates that the term
is “including any post-retirement period necessary to fulfill all asset retirement
obligations and complete any other removal projects” (Exhibit KDP at page 1):
a. When will the cost of “all asset retirement obligations” be charged to the
Company?

b. What are “other removal projects”™?

¢. When will the cost of “other removal projects” be charged to the Company?
d. What are the estimated costs for “all asset retirement obligations” for each of
the PPA Units?

e. What are the estimated costs of “other removal projects” for each of the PPA
Units?

RESPONSE

a. Please refer to Attachment 1 in the Company's supplemental response to JEU-RPD-1-002.
b. Other removal projects in this context means the cost of removing and disposing of the
plant/unit and all other related facilities, coal inventory and all equipment from the plant sites
after each plant/unit has been retired, as well as any other site remediation work related to
retirement of the unit.

c. Pleage refer to Attachment 1 in the Company's supplemental response to IEU-RPD-1-002.

d. Estimated future costs for retirement-related projects for which asset retirement obligations are
currently recorded on AEPGR's books for the PPA Plants is as follows:

Cardinal - $36,232,536
Conesville - $69,010,241
Stuart - $ 8,104,396
Zimmer - § 7,439,739
The Company does not have an estimate of the costs by unit.

e. The Company does not have an estimate of these costs.

Prepared by: Kelly D. Pearce
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Preface
The PJM Market Monitoring Plan provides:

The Market Monitoring Unit shall prepare and submit contemporaneously to the Commission, the State
Commissions, the PJM Board, PJM Management and to the PJM Members Commiitee, annual state-of-the-
market reports on the state of competition within, and the efficiency of, the PIM Markets, and quarterly
reports that update selected portions of the annual report and which may focus on certain topics of particular
interest to the Market Monitoring Unit. The quarterly reports shall not be as extensive as the annual reporis.
In its annual, quarterly and other reports, the Market Monitoring Unit may make recommendations regarding
any matfer within its purview. The annual reports shall, and the quarterly reports may, address, among
other things, the extent to which prices in the PJM Markets reflect competitive outcomes, the structural
competitiveness of the PIM Markets, the effectiveness of bid mitigation rules, and the effectiveness of the
PIM Markets in signaling infrastructure investment. These annual reports shall, and the quarterly reports
may include recommendations as to whether changes to the Market Monitoring Unit or the Plan are required.’

Accordingly, Mo Izifoﬁng Analytics, LLC, which serves as the Market Monitoring Unit (MMU) for PJM Interconnection,
LL.C. (PJM),? and is also known as the Independeni Market Monitor for BJM (IMM), submits this 2014 State of the
Market Report for PIM?

1 PIM Qpen Aceess Transmission Tariff [OATT) Attachment A PIM Market Monizoring Plan} § VLA Capitabized terms wsed herein end nat otherwise defined have the meaning grovided in the GATT, PIM Operating
Agreement, PJM Reliability Assuzance Agreement or other f2riff that PIK has on file with the Fedensl Energy Regulatory Commission (FERC or Commissi

2 GATT Attachment M & INf).

3 Alfreferences to this report should refer 10 the souree as Manitoring Analyries, LLC, and should intlude the complate name of the ieport: 2014 Stote of the Morket Report far PIM.

® 2015 Monitoring Analytics, LLC 2014 State of the Market Report for PIM i
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Generation and Transmission
Planning

Overview

Planned Generation and Retirements

® Planned Generation. As of December 31, 2014,
68,108.4 MW of capacity were in generation request
queues for construction through 2024, compared to
an average installed capacity of 201,689.4 MW as
of December 31, 2014. Of the capacity in queues,
8,729.4 MW, or 12.8 percent, are uprates and the
rest are new generation. Wind projects account for
15,660.0 MW of nameplate capacity or 23.0 percent
of the capacity in the gqueues. Combined-cycle
projects account for 41,239.6 MW of capacity or
60.5 percent of the capacity in the queues.

® Generation Retirements. As shown in Table 12-6,
26,679.8 MW have been, or are planned to be, retired
between 2011 and 2019, with all but 2,140.8 MW
planned to be retired by the end of 2015. The AEP
Zone accounts for 6,024.0 MW, or 22.6 percent, of
all MW planned for retirement from 2015 through
2019,

e Generation Mix. A significant change in the
distribution of unit types within the PJM footprint
is likely as natural gas fired units continue to be
developed and steam units continue to be retired.
While only 1,992.5 MW of coal fired steam capacity
are currently in the queue, 9,222.8 MW of coal fired
steam capacity are slated for deactivation. Most of

Section 12 Planning 128

requests interconnection of a merchant transmission
facility, must follow the process defined in the PJM
tariff to obtain interconnection service.! The process
is complex and time consuming as a result of the
nature of the required analyses. The cost, time and
uncertainty associated with interconnecting to
the grid may create barriers to entry for potential
entrants.

The queue contains a substantial number of projects
that are not likely to be built. These projects may
create barriers to entry for projects that would
otherwise be completed by taking up queue
positions, increasing interconnection costs and
creating uncertainty.

Many feasibility, impact and facilities studies
are delayed for reasons including disputes with
developers, circuit and network issues, retooling
as a result of projects being withdrawn, and an
accumulated backlog of incomplete studies.

Where the transmission owner is a vertically
integrated company that also owns generation,
there is a potential conflict of interest when the
transmission owner evaluates the interconnection
requiremments of new generation which is a
competitor to the generation of the parent company
of the transmission owner. There is also a potential
conflict of interest when the transmission owner
evaluates the interconnection reguirements of new
generation which is part of the same company as
the transmission owner.

these retirements, 7,894.8 MW, are scheduled to Regicnaf Transmission Expansion Plan
take place by June 1, 2015, in large part due to the (RTEP)

EPA’s Mercury and Air Toxics Standards (MATS).
In contrast, 43,697.3 MW of gas fired capacity
are in the queue, while only 1,951 MW of natural
gas units are planned to retire. The replacement
of steam units by unifs burmming natural gas could
significantly affect future congestion, the role of
firm and interruptible gas supply, and natural gas
supply infrastructure.

¢ Artificial Istand is an area in southern New Jersey
that includes nuclear units at Salem and at Hope
Creek. On Apml 29, 2013, PIM issued a request
for proposal (RFP), seeking technical solutions to
improve stability issues, operational performance
under a range of anticipated system conditions,
and the elimination of potential planning criteria
violations in this area. PJM received 26 individual
Generation and Transmission proposals .from seven entit_it_z.s, _including proposals
. . from the incumbent transmission owner, PSE&G,
Interconnection P Iannmg Process and from non-incumbents. PJM actively engaged
* Any entity that requests interconnection of a in an iterative process with Artificial Island
new generating facility, including increases to the

capacity of an existing generating unit, or that R

© 2015 Monitoring Analytics, LLC 2014 State of the Market Report for PIM 415
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project sponsors to modify the technical aspects of
proposals and to allow updated cost estimates. The
process has been controversial and is ongoing.

Backbone Facilities

» PJM baseline fransmission projects are implemented
to resolve reliability «criteria violations. PJM
backbone transmission projects are a subset of
significant baseline projects intended to resolve
a wide range of reliability criteria violations and
congestion issues and which have substantial
impacts on energy and capacity markets. The
current backbone projects are Mount Storm-Doubs,
Jacks Mountain, Susquehanna-Roseland, and Surry
Skiffes Creek 500kV.

Transmission Facility Qutages

e PJM maintains a list of reportable transmission
facilities, When the reportable transmission facilities
need to be taken out of service, PJM transmission
owners are required to report planned transmission
facility outages as early as possible. PJM processes
the transmission facility outages according to rules
in PIM's Manual 3 to decide if the outage is on
time, late, or past its deadline.?

Recommendations

The MMU recommends improvements to the planning
Process.

e The MMU recommends the creation of a mechanism
to permit a direct comparison, or competition,
between transmission and generation alternatives,
including which alternative is less costly and who
bears the risks associated with each alternative.
{Priority: Low. First reported 2013. Status: Not
adopted.) '

The MMU recommends that rules be implemented
to permit competition to provide financing for
{ransmission projects. This competition could
reduce the cost of capital for transmission projects
and significantly reduce total costs to customers.
(Priority: Low. First reported 2013. Status: Not
adopted.)

2 PJM. “Manual 03: Transmission Operations,” Revision 46 (December 1, 2074), Scction 4.

416 Section 12 Planning

& The MMU recommends that the question of whether
Capacity Injection Rights (CIRs) should persist after
the retirement of a unit be addressed. Even if the
treatment of CIRs remains unchanged, the nules need
to epsure that incumbents cannot exploit control
of CIRs to block or postpone entry of competitors.®
{Prority: Low. First reported 2013. Status: Not
adopted.}

e The MMU recommends outsourcing interconnection

studies to an independent party to avoid potential
conflicts of interest. Currently, these studies are
performed by incumbent transmission owners under
PJM’s direction. This creates potential conflicts of
interest, particularly when transmission owners are
vertically integrated and the owner of transmission
also owns generation. (Priority: Low. First reported
2013. Status: Not adopted.)

¢ The MMU recommends improvements in queue

management including that PJM establish a review
process to ensure that projects are removed from
the queue if they are not viable, as well as a process
to allow commercially viable projects to advance
in the queue ahead of projects which have failed to
make progress, subject to rules to prevent gaming.
(Priority: Medium. First reported 2013. Status: Not
Adopted.)

¢ The MMU recommends an analysis of the study

phase of PJM's transmission planning to reduce
the need for postponements of study results, to
decrease study completion times, and to improve
the likelihood that a project at a given phase in
the study process will successfully go into service.
{Priority: Medium. First reported Q1, 2014. Status:
Not adopted.) o

o The MMU recommends that PJM establish fair

terms of access to rights of way and property, such
as at substations, in order to permif competition
between incumbent transmission providers and
nonincumbent providers. (Priority: Medium. New
recommendation. Status: Not adopted.)

e The MMU recommends that PJM reevaluate

tansmission outage tickets when the outage is
rescheduled. (Priority: Low. New recommendation.
Status: Not adopted.)

3 See "Commens of the Indzpendent Market Monitor far PIM,” <http:fwwwmonitoringonolytics.

comfreports/Reports/201 2iMM_Comments_ER12-1177-000_20120312 pofs.

B 2015 Monitoring Analytics, LLC
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Conclusion

The goal of PJM market design should be to enhance
competition and to ensure that competition is the driver
for all the key elements of PTM markets. But transmission
investments have not been fully incorporated into
competitive markets, The construction of new
transmission facilities has significant impacts on the
energy and capacity markets. But when generating units
retire or load increases, there is no market mechanism
in place that would require direct corapetition between
transmission and generation to meet loads in the
affected area. In addition, despite Order No. 1000, there
is not yet a robust and clearly defined mechanism to

permit competition to build transmission projects or to

obtain least cost financing through the eapital markets.

The addition of a planned transmission project changes
the parameters of the capacity auction for the area,
changes the amount of capacity needed in the area,
changes the capacity market supply and demand
fundamentals in the arca and may effectively forestall
the ability of generation to compete. But there is no
mechanism to permit a direct comparison, let alone
competition, between transmission and generation
alternatives. There is no mechanism to evaluate whether
the generation or transmission alternative is less costly
or who bears the risks associated with each alternative,
Creating such a mechanism should be an explicit goal
of PIM market design.

The PJM queue evaluation process should be improved
to ensure that barriers to compefition are not created.
Issues that need to.-be addressed include the ownership

rights to CIRs, ‘whether transmission owners should’

perform interconnecton studies, and improvements in
queue management.

The PJM rules for competitive transmission development
should build upon Order No. 1000 to create real
competition between incumbent transmission providers
and nonincumbent providers. One way to do this is to
consider utilities’ ownership of property and righis of
way at or around transmission substations. In many
cases, the land acquired included property intended to
support future expansion of the grid. Incumbents have
included the costs of the property in their rate base.
Because PJM now has the responsibility for planning
the development of the grid under its RTEP process,

€ 2015 Monitoring Analytics, LLC
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properiy bought to facilitate future expansion should
be a part of that process and be made available to all
providers on equal terms.

Planned Generation and Retirements

Planned Generation Additions

Net revenues provide incentives to build new generation
to serve PJM markets. While these incentives operate
with a significant time lag and are based on expectations
of future net revenue, the amount of planned new
generation in PJM reflects investors” perception of the
incentives provided by the combination of revenues from
the PJM Energy, Capacity and Ancillary Service Markets.
On December 31, 2014, 68,108.4 MW of capacity were
in generation request queues for construction through
2024, compared to an average installed capacity of
201,689.4 MW as of December 31, 2014. Although it is
clear that not all generation in the queues will be built,
PIM has added capacity anpually since 2000 (Table
12-1). In 2014, 2,659.0 MW of nameplate capacity were
added in PJM.

Table 12-1 Year-to-year capacity additions from PJM

generation queue: Calendar years 2000 through 2014

MW
2000 505.0
2001 8720
2002 38410
2003 356240
2004 19350
2005 8190
2006 4710
2007 1,2650
2008 27767
2009 25159
2010 20974
201 50078
2012 2,669.4
2013 11268

2014 2,658.0

PIM Genération Oueues

Generation request queues are groups of proposed
projects, including new units, reratings of existing
units, capacity resources and energy only resources.
Each queue is open for a fixed amount of time. Studies
commence on all projects in a given queue when that
queue closes. The duration of the queue perjod has varied.
Queues A and B were open for a year. Queues C-T were
open for six months. Starting in February 2008, Queues

2014 State of the Market Report for PAM 417



% 2014 State of the Market Report for PIM

U-Y1 were open for three months. Starting in May 2012,
the durafion of the queue period was set to six months,
starting with Queue Y2. Queue AA2 is currently open.

All projects that have been entered in a queue have a
status assigned. Projects listed as active are undergoing
one of the studies (feasibility, system impact, facility)
veguired to proceed. Other status options are under
construction, suspended, and in-service. Withdrawn
projects are removed from the gueue and listed
separately. A project cannot be suspended until it has
reached the status of under constuction. Any project
that entered the queue before February 1, 2011, can be
suspended for up to three years, at which point it is
subject to termination of the Interconnection Service
Agreement and cormresponding cancellation costs.
Projects that entered the queue after February 1, 2011
face an additional restriction in that the suspension
period is reduced to one year if they affect any project
later in the queue.*

Table 12-2 shows MW in queues by expected completion
date and MW changes in the queues between September
30, 2014 and December 31, 2014 for ongoing projects,
i.e. projects with the status active, under construction
or suspended.® Projects that are already in service are
not included here. The total MW in queues increased
by 7,534.6 MW, or 12.4 percent, from 60,573.8 MW at
the end of the third quarter of 2014. The change was
the resuit of 10,237.7 MW in new projects entering the
queue, 2,334.5 MW in existing projects withdrawing, and
397.3 MW going inio service. The remaining difference
is the result of projects adjusting their expected MW.
More MW were added to the queue in the last quarter of
2014 than the 2,992.7 MW and 2,340.9 MW added in the
prior two quarters of 2014. There were five large projects
that contributed to this increase, including a 1,710 MW
coal plant project to replace the Hatfield plant retired in
October, 2013 and four natural gas projects that added a
total of 3,962 MW to queue capacity.®

4 See PUM. Manual 14C. “Generation and Transmission interconnection Process” Revision 8
[December 20, 2012), Section 3.7, <D fivwepim cony~/medio/documents/: Isimi4c.
oshxs,

6 Expected completion dates are entered whea the project ertess the queve. Actual completion
dates are generally different than expected completion detes

6 The queue data in this section are now based on PIM queue data while prios reports relied on
public queve data only,
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Table 12-2 Queue comparison by expected completion
year (MW): September 30, 2014 vs. December 31, 20147

As of Asof  Quarterly Change  Quarterly Change

9/30/2014 12/31/2014 (MW) [percent)

=< 2013 0.0 0.0 0.0 NA
2014 53214 4,604.5 (716:9) (13,500}
2015 13,0983 13,9925 894.2 6.8%
2018 15484.3 16,974.2 1,489.8 8.8%
2007 11,958.1 14,075.1 2,117.0 15.0%
2018 11,891.5 12,587.0 695.5 5.5%
2018 1,148.0 3,051.0 1,903.0 62.4%
2020 78.2 1,152.0 1,.073.8 93.2%
2021 0.0 78.2 78.2 100.0%
2024 1,594.0 1,584.0 0.0 0.0%
Total 0,573.8 68,108.4 7,534.6 12.4%

Table 12-3 shows the yearly project status changes
in more detail and how scheduled queue capacity has
changed between September 30, 2014 and December 31,
2014. For example, 10,397.7 MW entered the queue in
the third quarter, 160.0 MW of which were withdrawn
before the quarter ended. Of the total 36,722.1 MW
marked as active at the beginning of this quarter, 2,273.7
MW were withdrawn, 70.0 MW were suspended, 2,754.6
MW started construction, and 65.2 went into service hy
the end of the fourth quarter. The “Under Construction”
column shows that 3,010.6 MW began construction in
the fourth quarter of 2014, in addition to the 18,617.0
MW of capacity that maintained the status “under
construction” from the previous quarter.

7 Wind and soler copacity in Table 12-2 through Table 12-5 have not been adjustes to refiect
derating.
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Table 12-3 Change in project status (MW): September 30, 2014 vs. December 31, 2014

Status at 12/31/2014
Status at 9/30/2013  Total at 9/30/2014 Active  Suspended  Hinder Construction In Service Withdrawn
{Entered in Q4 2014} 10,237.7 0.0 0.0 0.0 160.0
Active 36,7221 31,4913 70.0 2,754.6 65.2 2,273.7
Suspended 4,501.8 0.0 4,341.8 256.0 0.0 0.0
Under Construction 18,349.9 0.0 340.0 18,617.0 33241 60.8
In Service 38,6534 0.0 Q.0 0.0 37,9444 43.0
Withdrawn 265,264.9 0.0 .0 0.0 0.0 272,093.1
Total at 12/31[2014 41,729.0 4,751.8 21,627.6 38,341.7 274,630.6
Table 12-4 Capacity in PJM queues (MW): At December 31, 20148
-Under
Queue Active in-Service  Construction Suspended Withdrawn Total
A Expired 31-Jan-98 0.0 8,103.0 0.0 0.0 17,347.0 25,450.0
B Expired 31-Jan-99 0.0 4,645.5 0.0 0.0 158327 - 20,4782
C Expired 31-Ju-99 0.0 531.0 0.0 0.0 4,151.2 .~ 4,682.2
D Expired 31-Jan-00 0.0 850.6 0.0 00 77700 8.620.6
E Expired 31-Jul-00 0.0 795.2 0.0 0.0 16,886.8 17,682.0
F Expived 31-Jan-01 0.0 52.0 0.0 0.0 3,092.5 3,144.5
G Expired 31-Jul-01 0.0 1,189.6 0.0 0.0 220139 23,2035
H Expired 31-Jan-02 0.0 702.5 0.0 0.0 84219 98,1244
| Expired 31-Jul-02 0.0 103.0 0.0 0.0 31,7383 3843
J Expired 31-Jan-03 0.0 40.0 0.0 0.0 8460 886.0
K Expired 31-Jul-03 0.0 218.0 0.0 0.0 2,425.5 2,643.5
L Expired 31-Jan-04 0.0 256.5 0.0 0.0 4,033.7 4,2902
M Expired 31-Jui-04 0.0 504.8 150.0 0.0 3,705.6 4,3604
N Expired 31-Jan-05 0.0 2,398.8 38.0 0.0 8,090.3 10,527.0
0 Expired 31-Jul-05 0.0 1,688.2 2250 212.0 5,466.8 71,5820
P Expired 31-Jan-0% 0.0 3,255.2 62.5 210.0 51105 8.638.2
0 Expired 31-Jul-06 105.0 31478 1,594.0 0.0 9,6B6.7 14,533.6
R Expired 31-Jan-07 0.0 1,386.4 1,668.3 300.0 19,400.6 22,755.3
S Expired 31-Jul-07 0.0 33013 644.3 450.0 12,7065 17,1420
T Expired 31-Jan-08 1,610.0 1,3100 3,0480 0.0 22,1883 27,556.3
U Expired 31-Jan-09 1.430.0 925.3 567.0 453.9 29,974.6 33,356.8
V Exyircd 31-Jan-10 17724 1,812.8 14633 148.0 12,169.4 17,3719
W Expired 31-Jan-11 2,6480 650.4 1,994 1,923.5 17,083.8 243148
X Expired 31-Jan-12 5.250.8 3220 7.457.6 3958 16,9420 30,3682
Y Expired 30-Apr-13 6,729.7 2125 2,460.1 592.6 16,023.3 26,0180
Z Expired 30-Apr-14 9,527.9 107.4 244.2 20.0 4,789.1 14,688.6
AA1 Expired 31-Oct-14 12,8448 0.0 0.0 0.0 166.0 13,010.8
AA2 through 31-Dec-14 410.5 0.0 0.0 3.0 0.0 410.5
Toal 41,7290 38,509.7 21,627.6 4,751.8 290.072.8 396,690.9

Table 12-4 shows the amount of capacity active, in-
service, under construction, suspended, or withdrawn
for each queue since the beginning of the regional
transmission expansion plan (RTEP) process and the
total amount of capacity that had been included in each
queue. All items in queues A-L are either in service
or have been withdrawn. As of December 31, 2014,
there are 68,108.4 MW of capacity in queues that are
not yet in service, of which 7.0 percent is suspended
and 31.8 percent is under construction. The remaining
61.3 percent, or 41,729.0 MW, have not yet begun
construction.

8 Projects listed a5 partially in-service are counted as in-service for the purposes of this analysis.

201 5 Monitoring Analytics, 1LC

Distribution of Units in the Queues

Table 12-5 shows the projects under construction,
suspended, or active as of December 31, 2014, by unit
type, control zone and LDA® As of December 31, 2014,
68,108.4MW of capacity were in generation request
queues for construction through 2024, compared
to 60,573.8 MW at September 30, 2014.° Table 12-5

S Unit types designated as reciprocating engines are classified here 2s diesel.

10 Since wind resources cannot be dispatched on demand, PIM rules previously required that the
unferced rapacity of wind resources be derated fo 20 percent of installed capacity uniil actual
genexation data are available. Beginning with Queus U, PIM derates wind resourdces to 13 percent
of installed capzcity until there i operational data to support a different conclusion. PJM derates
solar resources 1o 38 percent of installed capacity. Based on the derating of 15,660.1 MW of wind
resources and 2.878.0 MW of solar resources, the 68,508.4 MW currently active in the gueue
would be reduced o 52,637.8 MW.
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also shows the planned retirements for each zone. The
geographic distribution of generation in the queues
shows that new capacity is being added in all LDAs,
but planned retirements are more prevalent in EMAAC
than in SWMACC and WMAAC. The net effect is that, by
2024, capacity in WMAAC will increase by more than it
will increase in EMAAC and SWMAAC.

A significant change in the distribution of unit types
within the PJM footprint is likely as natural gas fired
units continue to be developed and steam units continue
to be retired. While only 1,992.5 MW of coal fired steam
capacity are currently in the queue, 9,222.8 MW of coal
fired steam capacity are slated for deactivation. Most

of these retirements, 7,894.8 MW, are scheduled to take .

place by June 1, 2015, in large part due to the EPA’s
Mercury and Air Toxics Standards (MATS). Although
the MATS deadline is April 16, 2015, some units were
granted a 45%5-day extension. In contrast, 43,697.3
MW of gas fired capacity are in the queue while only
1,951.0 MW of natural gas units are planned to retire.
The replacement of older steam units by units burning
natural gas could significantly affect future congestion,
the role of firm and interruptible gas supply, and natural
gas supply infrastructure.

Planned Retirements

As shown in Table 12-6, 26,679.8 MW is planned to
be retired between 2011 and 2019, with all but 2,140.8
MW retired by the end of 2015. The AEP Zone accounts
for 6,024.0 MW, or 22.6 percent, of all MW planned for
deactivation from 2015 through 2019. Table 12-6 shows
323.0 MW still pending for 2014. This value reflects
the pending deactivation of two Dominion units, which
were scheduled to retire on December 31, 2014. It was
determined that these units are required for reliability
so their deactivation has been postponed. A map of
retirements between 2011 and 2019 is shown in Figure
12-1, and a detailed list of pending deactivations is
shown in Table 12-7. ‘

Table 12-6 Summary of PIM unit retirements (MW):
2011 through 2019

MW
Retirements 2011 1,129.2
Retirements 2012 6,961.9
Rettrements 2013 2,862.6
Retirements 2014 2,945.3
Planned Retirements 2014 323.0
Planned Retirements 2015 19,313.0
Planned Retirements Post-2015 2,140.8
Total 26,679.8

Table 12-5 Queue capacity by contral zone and LDA [MW) at December 31, 2014"

LDA Zone cC CT _ Diesel  Hydro Nuclear  Solar  Steam Storage  Wind  Total Oueue Capacity Planned Retirements
EMAAC AECO 1.4860 302.8 0.0 0.0 0.0 72.7 a.0 0.0 373.0 22345 206.2
DPL 1,301.2 17.0 0.0 0.0 0.0 4503 19.9 2.0 2790 2,069.4 340

ceL 2,555.0 0.0 .0 0.0 0.0 £73.1 0.0 40.0 0.0 3,268.1 1.084.5

PECO 1,054.5 10.0 37 0.0 3300 0.0 0.0 0.0 0.0 1,398.2 0.0

PSEG 3,187.9 286.0 10.6 0.0 08 1696 3.0 3.0 0.0 3,660.1 2,138.0

EMAAC Total 9,584.6 615.8 14.3 0.0 3300 1,365.7 22.9 45.0 §52.0 12,630.3 34637

SWMAAC BGE 00 2560 29.0 0.4 0.0 25.0 132.0 0.0 0.0 442.4 74.0
. Pepeo 2,614.5 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 25145 1,204.0
SWMAAC Total  ~ 2,6145 2560 29.0 0.4 0.0 250 132.0 0.0 0.0 3,056, 1,278.0

WMAAC Met-Ed 800.0 91.5 0.0 0.0 35.0 3.0 401.0 0.0 0.0 1,330.5 0.0
PENELEC 2,517.0 612.2 618 45.3 0.0 13.5 0.0 47.5 418.6 3,7158 603.0

PPL 5317.0 0.0 5.0 0.0 0.0 1296 16.0 60.0 899.0 6,426.0 0.0

WMAAL Total 8,634.0 703.7 66.8 453 35.0 145.5 417.0 1075 13176 11,4723 603.0

Non-MAAC  AEP 5,724.0 51.0 18.0 19.5 102.0 984 2450 680 17,2878 136137 53670
APS 256914 2.0 99.5 77.0 0.0 1078 17172 1.0 964.6 5.680.5 0.0

ATSE 39120 0.4 1.7 0.0 0.0 0.0 1350 0.0 518.0 4,567.1 737.3

CamEd 1,9700 533.3 15.3 22.7 8.0 15.0 27.0 006 3,428.0 6,171.9 2510

DAY 0.0 0.0 1.9 120 0.0 23.4 325 20.0 300.0 489.8 271.8

DEOK 513.0 0.0 0.0 0.0 .0 40.0 50.0 20.0 0.0 623.0 163.0

Dico 205.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 Q.0 205.0 124.0

Domirtion 5,256.1 62.0 1.0 00 15940 11572 625 1280 1,192.1 9,462.9 32390

EKPC 0.0 0.0 00 0.0 .0 0.0 0.0 0.0 0.0 0.0 195.0

Essential Power 1350 0.0 00 00 .0 0.0 0.0 0.0 0.0 135.0 0.0

Non-MAAC Total 20,4065 118.7 147.5 2312 1,6960 14418 22692 347.6 13,680.5 40,9489 7.432.1

Total 41,239.6 2,294.2 257.6 2768 2,061.0 29780 2ZB84i.1 500.1 15,660.1 68,108.4 12,776.8

11 This dats intludes only projects with 2 status of active, under-construction. of suspended.
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Figure 12-1 Map of PJM unit retivements: 2011 through 2019
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Table 12-7 Planned deactivations of P)JM units, as of December 31, 2014

Unit Zone MW Fuel Unit Type  Projected Deactivation Date
Yorktown 1-2 Dominion 3230 Coal Steam 31-Dec-14
Eastlake 1-3 ATSI 327.0 Coal Steam 15-Apr-15
Lake Shore 18 ATSI 180.0 Coa! Steam 15-Apr-15
Lake Shore EMD ATSI 4.0 Diesel Diesel 15-Apr-15
Will County ComEd 2510 Coal Steam 15-Apr-15
Dale 1-4 EKPC 195.8 Coal Steam 16-Apr-15
Shawville 1-2 PENELEC 503.0 Coal Steamn 16-Apr-15
Gilbert 1-4 JCPL 98.0 Natural gas Combustion Turbine 01-May-15
Glen Gardner 1-8 JCPL 160.0 Natusal gas Combustion Turbine 01-May-15
Kearny 9 PSEG 21.0 Natural gas Combustion Turbine 01-May-15
Werner 1-4 JCPL 2120 Light 0il  Combustion Turbine 01-May-15
Cedar 1-2 AECO 65.6 Kerosene Combustion Turbine 31-May-i5
Essex 12 PSEG 184.0 Natural gas  Combustion Turbine 31-May-15
Middle 1-3 AECC 747 Kerosene  Combustion Turbine 31-May-15
Missouri Ave 8.C. D AECO 57.9 Kerosene  Combustion Turbine 31-May-15
Ashtabula ATSI 2100 Coal Sieam 01-Jun-15
Bergen 3 PSEG 210 Natural gas Cembustion Turbine 01-Jun-15
Big Sandy 2 AEP 800.0 Ceal Steam 01-Jun-15
Burlington 8, 11 PSEG 205.0 Kerosene  Combustion Turbine 01-Jun-15
Clinch River 3 AEP 230.0 Coal Steam 01-Jun-15
Edison 1-3 PSEG 504.0 Naturai gas Combustion Jurbine 01-Jun-15
Essex 10-1 PSEG 352.0 Natural gas Combustion Turbine 01-Jun-15
Glen Lyn 5-6 AEP 325.0 Coal Steam 01-Jun-15
Hutchings 1-3, 5-6 DAY 2718 Coal Steam 01-Jun-15
Kammer 1-3 AEP 600.0 Coal Sieam 01-Jun-15
Kanawha River 1-2 AEP 400.0 Coal Steam 01-Jun-15
Mercer 3 PSEG 1150 Kerosene Combustion Turbine 01-Jun-15
Miami Fort 6 DEQX 163.0 Coal Steam 01-Jun-15
Muskingum River 1-5 AEP 1,3550 Coal Steam 01-Jun-15
Rational Park 1 PSEG 20 Kerpsene CTombusticn Turbine U1-Jun-15
Picway 5 AEP 95.0 Coal Steam 01-Jun-15
Riverside 4 BGE 74.0 Natura! gas Steam 01-Jun~15
Sewaren 1-4,6 PSEG 558.0 Kerosene Combustion Turbine 01-Jun-15
Sporn -4 AEP 580.0 Coal Steamn 01-Jun-15
Tanners Creek 1-4 AEP 582.0 Coal Steam 01-Jun-15
BL England Diesels AECO 8.0 Diesel Dieset 01-0ct-15
Burger EMD ATSI 5.3 Diesel Diese! 31-May-18
McKee 1-2 DPL 340 Heavy 0il  Combustion Turbine 31-May-17
AES Beaver Valley DLCO 124.0 Coal Steam 01-Jun-17
Chalk Point 1-2 Pepco 667.0 Coal Steam 31-May-18
Dickerson 1-3 Pepco 537.0 Ceal Steam 31-May-18
Bayonne Cogen Plant (CC)  PSEG 158.0 Natural gas Steamn D1-Nov-18
Oyster Creek JCPL . 614.5 Nuclear Steam 31-Dec-19
Total 12,7768

Table 12-8 shows the capacity, average size, and average
age of units retiring in PJM, from 2011 through 2019.
The majority, 77.4 percent of all MW retiring during this
period aze coal steam units. These units have an average
age of 56.4 years and an average size of 166.6 MW. This
indicates that on average, retirements have consisted of
smaller sub-critical coal steam units and those without
adequate environmental controls t¢ remain viable

beyond 2015.
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Table 12-8 Retirements by fuel type, 2011 through

2019
Number Avg. Size Avg. Age at
of Units {MW} Retirement (Years) Total MW Percent
Coaf 124 166.6 56.4 20,659.6 77.4%
Dieszl 7 1.0- 43.9 77.2 0.3%
Heavy Oil 4 68.5 57.3 2740 1.0%
Kerosene 20 £1.4 45.5 828.2 3.1%
LFG 15 766 43.8 1,148.7 4.3%
Light Oil 4 65 148 261 01%
Natusal Gas 50 59.9 46.4 2.986.5 1.2%
Nuclear 1 6145 50.0 §14.5 2.3%
Waste Coal 1 31.0 20,0 31.0 0.1%
Wood Waste 2 12.0 23.5 24.0 0.1%
Total 128 170 50.8 266798  100.0%
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Actual Generation Deactivations in 2014
Table 12-9 shows the units that were deactivated in 2014.2

Table 12-9 Unit deactivations in 2014

Section 12 Planning KETSEGERNIGIIE "

Company Unit Name ICAP Primary Fuel  Zone Name  Average Age [Years)  Retirement Date
First Energy Mad River CTs A 250 Diesel ATSH 4 05-Jan-14
First Energy Mad River CTs B 250 Diesel ATSI 41 09-lan-14
Duke Energy Walter C Beckjord 4 150.0 Coal DEOK 56 i7-Jan-14
Modern Mallard Energy  Moderr Power Landfill NUG 8.0 LFG Met-Ed 56 03-Feb-14
Rockland Capital BE England 1 130 Coal AECQ 51 01-May-14
Calpine Corporation Deecpwater 1 78.0 Natural gas AECQ 55 31-May-14
Calpine Corporation Deepwater § 80.0 Naturl gas AECO 60 01-3un-14
NRG Energy Portland 1 158.0 Coal Met-Ed 58 01-iun-14
NRG Energy Portland 2 2430 Coal Met-Ed 52 01-Jun-14
Exelon Corporation Riverside 6 115.0 Naturai gas BGE 44 01-Jun-14
PSEG Burlington 9 184.0 Kerosene PSEG 42 01-Jun-14
Corona Power Sunbury 1-4 347.0 Coal PPL 63 18-Jul-14
Integrys Energy Winnebago Landfiil B4 LFG ComEd 07 01-Nov-14
Duke Energy Walter C Beckjord 5-6 6520 Coal DEOK 49 01-0ct-14
Dominion Chesapeake 1-4 576.0 Coal Deminion 57 23-Dec-14
Duke Energy Walter C Beckjord GT1-4 188.0 Caal DEOK 43 25-Dec-14
PSEG Kinsley Landfill 0.9 LHG PSEG 30 31-Dec-14
Total 2,943.3

Generation Mix

As of December 31, 2014, PJM had an installed capacity of 201,689.4 MW (Table 12-10). This measure differs from
capacity market installed capacity because it includes energy-only units, uses non-derated values for solar and wind

resources, and does not include external units.

Table 12-10 Existing PIM capacity: At December 31, 2014 (By zone and unit type (MW))"

Zone cC CT Diesel Fuel Cell Hydroelectric  Nudear Solar  Steam  Storage Wind Total
AECO 901.9 7059 226 2.0 0.0 0.0 41.7 815.9 0.0 7.5 24955
AEP 4,9000 3,682.2 77.1 0.0 1,071.9 2,01.0 0.0 24,2648 4.0 1,953.2 38,024.2
APS 13299 1,2149 47.9 0.0 86.0 0.0 361 54090 274 1,0585 39,0088
ATSI 6850 16174 740 0.0 0.0 21340 0.0 55400 0.0 0.0 11,0504
BGE 0.0 7200 18.4 0.0 00 17160 00 29955 0.0 0.0 54489
Comtd 2,270.1 72440 160.2 0.0 0.0 10473.5 9.0 5417.1 4.5 2,431.9 27,3503
DAY 00 13685 47.5 0.0 0.0 0.0 1.1 3,798 40.0 00 46369
DEQK 472 842.0 0gQ 0.0 0.0 0.0 0.0 43820 0.0 0.0 52n2
DLCO 244.0 15.0 0.0 0.0 63 17770 G0 7840 0.0 0.0 28263
Dominion 5493.6 38743 153.8 0.0 3,589.3 35813 2.7  8403.0 0.0 0.0 250985
DPL 11893  1,8204 96.1 30.0 0.0 0.0 4.0 16200 0.0 0.0 47598
EXPC 0.0 774.0 0.0 0.0 70.0 0.0 0.0 18820 0.0 0.0 27260
EXT 14710 2579 00 0.0 269.1 i25 0.0 52535 0.0 0.0 73040
JCPL 1,692.5 12331 16.1 0.0 400.0 614.5 56.3 10.0 0.0 0.0 40625
Met-Ed 2,1.0 406.5 41.4 0.0 18.0 805.0 0.0 2000 0.0 00 35829
PECO 3,2090 836.0 29 0.0 16420 454638 3.0 §79.1 1.0 0.0 11,2198
PENELEC 0.0 407.5 458 0.0 512.8 00 0.0  §793.5 0.0 9308 86905
Pepeo 1,807.9 616.2 60.5 0.0 706.6 25200 15.0 5.169.9 20.0 28.7 11,1358
PPL 30913 2,653.3 120 3.0 5.0 349830 108.2  2,050.% 2.0 00 11,4154
PSEG 230.0  1,0917 9.9 0.0 0.0 0.0 00 36491 0.0 0.0 49807
Total 30,4728 314218 §26.2 30.0 8378.0 337446 3i7.1 89,7983 98.9  6,601.7 201,689.4

12 See PIM. “PiM Generator Deoctivations.” <http:/fwew.gim.com/ploaningfgeneration-gdeoctivotion/go-summaries.ospx> {Accessed January 05, 2015).
12 The capacity described in this section refers 1o all non-derzted installed capacity in PJM, regardless of whether the capacity entered the RPM auction.
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Table 12-11 PIJM capacity (MW) by age (years): at December 31, 2014

Age [years) [m CT  Diesel Fuel Cell  Hydroelectric Nuclear  Solar Steam  Storage Wind Total
Less than 16 242853 19,1182 507.5 300 141.6 00 3171 3,7554 98.9 6,601.7 54,855.7
16 t0 30 5,655.5 5,343.4 135 0.0 3,318.2 10,224.5 0.0 7.879.1 0.0 0.0 32,534.2
31 to 45 5320 4.817.8 739 0.3 7220 22,905.6 0.0 45,038.6 0.0 0.0 74,089.9
46 to 60 0.0 2,1424 129.3 0.0 2,5750 614.5 0.0 28,7459 0.0 0.0 34,207.1
6110 75 0.0 0.0 2.0 0.0 428.9 0.0 0.0 4,2303 0.0 0.0 4,661.2
76 and over 0.0 0.0 0.0 9.0 1,192.3 0.0 a0 149.0 0.0 0.0 1,341.3
Total 30,472.8 314218 826.2 30.0 83780 33,7446 N7 89,7983 98.9 6,601.7  201,689.4

Figure 12-2 PJM capacity (MW) by age (years): at
December 31, 2014
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Figure 12-2 and Table 12-11 show the age of PJM
generators by unit type. Units older than 30 years
comprise 110,568.5 MW, or 55.4 percent, of the total
capacity of 201,689.4 MW, Units older than 45 years
comprise 40,209.6 MW, or 19.9 percent of the total

capacity.
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Table 12-12 shows the effect that expected retirements
and new generation in the queues would have on the
existing generation mix, noting the generators in excess
of 40 years of age as of December 31, 2014, which are
likely to retire by 2024. The expected role of gas-fired
generation depends largely on-f)rojects in the queues
and continued retirement of coal-fired generation.
Existing capacity in SWMAAC is currently 63.7 percent
steam; this would be reduced to 45.0 percent by 2024.
CC and CT generators would comprise 40.2 percent of
total capacity in SWMAAC in 2024.

In Non-MAAC zones, 81.1 percent of ali generation
40 years or older, as of December 31, 2014, is steam,
primarily coal. If the older coal units retire and if all
queued wind MW are built as planned, by 2024, wind
farms would account for 11.4 percent of total non-
derated ICAP MW in Non-MAAC zones.

14 Non-MAAC zones corsist 6f the AEP. AF, ATSI, ComEd, DAY, DEOK, DLCO, and Dominion control
ones

® 2015 Monitoring Analytics, LLC
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Tabte 12-12 Comparison of generators 40 years and older with slated capacity additions {MW]} through 2024, as of
December 31, 2014'%

Capacity of Capacity of

Generators 40 Percent of Benerators Percent of Planned Planned Estimated Percent of
Area Unit Type Years or Older Area Total of All Ages Area Total Additions  Retirements Capacity 2024 Area Total
EMAAC Combined Cycle 198.0 1.6% 10,084.0 29.7% 9,584.6 0.0 19,6686 45.6%
Combustion Turbine 4,041.8 31.8% 7,249.2 21.4% 615.8 2,196.2 5,668.8 13.1%
Diesel 58.9 0.5% 149.7 0.4% 4.3 8.0 156.0 0.4%
Fuel Cell 0.0 0.0% 30.0 0.1% 0.0 2.0 30.0 0.1%
Hydroelectric 2,0420 16.0% 20470 6.0% 0.0 0.0 2,047.0 4.7%
Nuclzar 2,865.3 22.5% §,654.3 25.5% 3300 0.0 35,9843 20.8%
Solal 0.0 0.0% 253.2 0.7% 1,365.7 0.0 1,618.8 3.8%
Steam 3,5230 27.7% 5475.1 16.1% 228 1,258.5 4,238.5 9.8%
Storage 00 0.0% 3.0 0.0% 450 090 48.0 0.1%
Wind 0.0 0.0% 7.5 0.0% 652.0 0.0 639.5 1.5%
EMAAC Tatal 12,7290 100.0% 33,953.0 100.0% 12,6303 34637 43,1196 100.0%
SWIMAAC Combined Cycle 0.0 G.0% 230.0 2200 2,614.5 0.0 2,844.5 23.3%
Combustion Turbine 8733 15.0% 1,811.7 17.4% 2560 0.0 20677 16.9%
_DEEEI 0.0 0.0% 283 0.3% 28.0 0.0 57.3 {.5%
Hyd:'oelectric 0.0 0.0% 0.0. 0.0% 0.4 0.0 0.4 0.0%
Nuclear 866.0 14.8% 17160 16.50% 0.0 0.0 17160 14.1%
Solar 0.0 0.0% 0.0 0.0% 250 0.0 250 0.2%
Steam 4,098.5 70.2% 5,644.6 63.7% 132.0 1,278.0 5,498.6 45.0%
SWMAAC Total 5,837.8 100.0% 10,430.6 100.0% 3,056.9 12780 12,209.5 100.0%
WMAAC _go_rn_bintd Cycle 0.0 0.0% 3,918.9 16.7% 8,634.0 0.0 12,5528 36.6%
{Combustion Furbine 7135 5.70h 1,430.2 6.1% 703.7 0.0 2,133.9 5.2%
Diesel 46.2 0.4% 142.7 0.6% 66.8 6O 208.5 0.6%
_H!goelectric 887.2 8.3% 1,238.4 5.3% 45.3 3.0 1,283.7 3.7%
Nuclear 8050 7.5% 3.325.0 14.20% 35.0 0.0 3,360.0 9.8%
Solar 0.0 0.0% 15.0 0.1% 1455 0.0 160.5 0.5%
Steam 8,225.5 77.00% 12,1634 52.0% 417.0 597.0 11,983.4 35.00
Storde 0.0 0.0% 200 0.1% 107.5 0.0 1275 0.4%
Wind 0.0 0.0% 1,150.6 4,9% 1.317.6 0.0 24682 7.2%
WMAAL Total 10,6774 100.0% 23,408.2 100.0°% 11,4723 603.0 34,2785 100.0%
Non-MAAC wgg_njbintd Cycle 2440 0.5% 16,2399 12.1% 20,406.5 0.0 36,6464 21.9%
Combustion Turbine 1,250.6 2.5% 20,530.7 15.6% 718.7 0.0 21,6454 12.9%
Diesel 71.8 0.1% 500.5 0.4% 147.5 10.3 637.7 0.4%
Hydrotlectric 17020 3.4% 5.092.6 3.8%% 231.2 0.0 5,323.8 3.2%
Nugiear £301.% 12.4% 20,0493 15.0% 1,696.0 0.0 21,7453 13.0%
Solar 00 0.0% 49.0 0.0% 1.441.8 0.0 1,490.8 0.9%
_Stjm 41,179.7 81.1% 65,515.2 43.9% 2,269.2 7421.8 60,362.6 36.1%
Storage 0.0 0.0% 75.9 0. 1% 347.6 0.0 4235 0.3%
Wind 0.0 0.0% 5,443.6 4.1% 13,690.5 0.0 19,134.1 11.4%
Non-MAAC Total 50,750.0 100.0% 133,896.7 100.0% 40,948.9 74321 167,413.5 100.0%

All Areas Total 79,8942 201,689.4 68,108.4 12,775.8 252,021.0

15 Percentages shown in Table 12-12 are based on unrounded, underdying data and may differ from cakculations based on the rounded values in the tables,
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Generation  and  Transmission
[nterconnection Planning Process

PJM made changes to the queue process in May 2012.'
These changes included reducing the length of the queues,
creating an alternate queue for some small projects, and
adjustments to the rules regarding suspension rights and
Capacity Interconnection Rights (CIR).

Small Generator interconnection

Due to the growing number of small generating facilities,
FERC issued Order No. 2006 to extend interconnection
service to devices used for the production of electricity
having a capacity of no more than 20 MW and established
the Small Generator Interconnection Procedures (SGIP)
and a Small Generator Interconnection Agreement
{SGIA)."? The SGIP and SGIA are consistent with the
standard Large Generator Interconnection Procedures
document (LGIP) and standard Large Generator
Interconnection Agreement (LGIA) for generating
facilities larger than 20 MW, established in FERC Order
No. 2003.%®

FERC Order No. 792 was issued on November 22, 2013,
to make several amendments to the SGIP and SGIA.®
One revision is a provision for the option of a pre-
application report of existing information about system
conditions at a possible Point of Interconnection. This
order also increases the threshold to participate in the
Fast Track Process from 2 MW to 5 MW, but only for
inverter-based machines.?® The thresholds for all other
eligible types (synchronous & induction) will remain at 2
MW. Another revision is to the customer options meeting
and the supplemental review following the failure of
the Fast Track screens so that the supplemental review
is performed at the discretion of the Interconnection
Customer.”” This includes minimum load and other
screens to determine if a Smal] Generating Facility may
be interconnected safely and reliably. In addition, the

16 See fevier from PibA 10 Secretary Kimberly Bose, Docket No. ER12-1177-000, <htipfwwwipim.
comi~fmodis/locuinentsierc/2612- filingsi 201 20225-¢r12- 117 7-6080.ashx>.

17 See Stondargizetion of Generotor Interconnection Agreements ond Procedures, FERC Stats &
Regs. 431,146 (2003), order on reh'g, Order No. 2003-A, FERC Stats. B Regs § 31,160, order on
reh'g, Order No. 2003-8, FERC Stats £ Regs 431,171 (2004}, order on reh', Order No. 2003-C,
FERC Stats £ Regs 4§ 31,130 (2005), offd sub rom. Not'l Ass'n of Regulatory Ut Comm'rs v
FERC 475 £3d 1277 (D.C Cir. 2007), cevt denied, 128 5. C1. 1468 (2008).

18 See Stondoroizotion of Small Generator Interconnection Agreements ond Procedures, Order No.
2006, FERC $1215 & Regs, § 31,180 (205}, order on reh'g, Order No. 2006-A, FERC Stats & Regs 4
31,196 (2005).

19 See Small Generotor interconnection Agreements ond Procedures, 145 FERC § 61,158 [2013)
[Order No. 7925,

20 See Order No. 782 at P 106.

21 See Jd 5t P 106,
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SGIP Fadilities Study Agreement will be reviseqd to allow
written comments to the Transmission Provider, similar
to what is currently allowed for large generator projects.
Finally, the SGIP and SGIA will now specificaily include
energy storage devices.”? PJM filed these revisions to the
OATT with FERC on August 4, 2014.23 No protests or
comments were filed. An order is pending.

Interconnection Study Phase

In the study phase of the interconnection planning
process, a series of studies are performed to determine
the feasibility, impact, and cost of projects in the queue.
Table 12-13 shows an overview of PJM'’s study process.
In addition to these steps, system impact and facilities
studies are often redone when a project is withdrawn in
order to determine the impact on the projects remaining
in the queue.

PIM’s Manual 14A states that it can take up to 739 days
in addition to the {unspecified} time it takes to complete
the facilities study to obtain an interconnection
construction service agreement (CSA). It further states
that a feasibility study should take no longer than 334
days from the day it entered the queue.® Manual 14B
requires PJM to apply a commercial probability factor
at the feasibility study stage to improve the accuracy of
capacity and cost estimates. The commercial probability
factor is based on the historical incidence of projects
dropping out of the queue at the impact study stage.”

Table 12-14 shows the milestone due when projects
were withdrawn, for all withdrawn projects.® Of the
projects withdrawn, 49.7 percent were withdrawn before
the Impact Study was cormpleted.

27 See 145 FERC § 63,159 a1 P 728 (2613).

23 See "PIM Compliance Filing,” Docket No. ER14-2550-000 {August 4, 2014).

24 See PJM, Manual 14A “Genesation and Iransmission Interconnection Process,” Revision 15 (April
17, 2004), p.37.

25 See PJM. Manuai 14B. "PIM Region Transmission Planning Process,” Revision 27 [April 23, 2014),
pa2.

26 !n some cases, a Wholesale Market Participation Agreement [WMPA) is executed instead of &n
interconnection Service Agreement (ISA).

© 2015 Monitoring Analytics, LLC



Table 12-13 PIM generation planning process®

Section 12 Planning

Days for PIM Days for Applicant to
Process Step Start on Financial Obligation to Complete  Decide Whether to Continue
Feasibility Study Close of current queve Cost of study [partially refundable deposit) 90 30
Upon acceptante of the System Impact
System kmpact Study  Study Agreement Cost of study {partially refundable deposit} 120 30
Upon acceptance of the Facifities Study
Facilities Study Agreament Cost of study (refundable deposit} Varies 60
Upon acceptance of Interconnection
Schedule of Work Service Agreement (154} Letter of credit for upgrade costs Varies 37
Construction {onty ~ Upon acceptance of Interconnection
for new generation] _ Construction Service Agreement {ICSA} None Varies NA

Table 12-14 Last milestone completed at time of

Table 12-16 PJM generation planning summary: at

withdrawal December 31, 2014
Projects Number of Percent of  Averege  Maximum
Milestone Completed Withdrawn Percent Milestone Completed Projects  Total Projects Days Days
Never Started 194 12.2% Not Started 124 22.6% 102 458
Feasibility 596 37.500 Feasibility Study 42 7.7% 351 882
impact 515 32,40 \rmpact Study B4 15.3% 1,107 3,160
Facility 98 6.20% Fatitity Study 21 3.8% 1,394 2,549
Intercannection Service Agreement ({5A) 136 B8.6% Interconnection Service
Construction Service Agreement {CSA} or beyond 49 3.1% Agreement {I5A) 18 3.3% 684 2,527
Total 1,588 100.0% Construction Service
Agreement (C5A} 3 0.5% 283 302
Under Construction 186 33.9% 1,413 3,811
Table 12-15 and Table 12-16 show the time spent at  Suptnded n 125% L8 3.587
Tota) 549 100.00

various stages in the queue process and the completion
time for the studies performed. For completed projects,
there is an average time of 887 days, or 2.4 years,
between entering a quewe and going into service.
Nuclear, hydro, and wind projects tend to take longer to
go into service. The average time to go into service for
all other fuel types is 753 days. For withdrawn projects,
there is an average time of 654 days between entering a
queue and withdrawing.

Table 12-15 Average project queue times (days) at
December 31, 2014

Standard
Status Average (Days}  Deviation  Minimum Maximum
Active 1,060 7i0 59 3,890
In-Service 887 591 0 4,024
Suspended 1,914 697 699 3,652
Under Construction 1,736 883 367 5,380
Withdrawn 654 656 0 4,249

Table 12-16 presents information on the actual tirge in
the stages of the queue for those projects not yet in
service. Of the 549 projects in the queue as of December
31, 2014, 42 had a completed feasibility study and 186
were under construction.

27 (ther agreements may also be required, £9. Interconnection Construction Service Agreement
(10SA). Upgrade Comstruction Service Agreement (UCSA). See PIM. "Manua! 14C: Generation and
Transmissior: Interconnection Process,” Revision 08 [December 20, 2012} p.25.

€ 2015 Monitoring Analytics, LLC

Regional Transmission Expansion
Pian (RTEP)

Artificial Island

PJM has been seeking transmission solutions to improve
stability and operational performance issues, as well
to eliminate potential planning criteria viclations in
the Artificial Island Area, which includes the Salem
and Hope Creek nuclear plants. PJM developed a new
transmission expansion project solicitation process in
two Order No. 1000 FERC compliance filings (dated
October 25, 2012, and July 22, 2013}, and described its
approach as “utiliz[ing] the study process proposed under
Order No. 1000.7% 2 PJM evaluated 26 proposals based
on factors including siting, permitting, line crossings,
outage requirements, and impacts to the Salem nuclear
plant.

To date, PJM has engaged in an iterative process with
Artificial Island project sponsors to modify the proposals
and to allow updated cost estimates.

28 Sce “FERC Order 1000 Implemeniation” at <Afip./wwwpim.com/planning/rtep-development/
expansion-plar-processfferc-proer- 1000.ospx>.
29 See PIM fiting, Docket No. ER15-639-000 (Dec 16, 2014) a1 7,
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The Transmission Expansion Advisory Committee
(TEAC) recommended that PSEEtG be selected to proceed
with the Artificial Island project.®®” On July 23, 2014,
the PJM Board of Managers deferred the selection of a
winner in order to review and address issues raised.®

On  August 12, 2014, PJM requested additional
information for five of the submitted proposals.
The bidders for these proposals have been given the
opportunity to supplement their proposals with updated
cost estimates, as a result of PJM's modifications
made during the initial evaluation.® All of the bidders
responded by submitting the supplemental information
requested.* PJM has engaged FERCU's Alternative
Dispute Resolution (ADR] process, which includes *an
Administrative Law Judge present in a non-decisional
tole to ensure the fairness and due process” surrounding
the final selection for this project.®

In a December 9, 2014, TEAC update on this project,
PIM reported that input from permitting and regulatory
entities had been gathered and additional constructability
analysis and performance analysis had been conducted.
The analysis includes a comparison of permitting and
regulatory issues and a performance analysis. The
selection process will also consider both the proposing
entity’s cost containment nurabers as well as PJM cost
estimates. A final selection has not yet been made.®

PJM's process has been controversial. On July 14, 2014,
PHI and Exelon submitted a letter complaining “PJM
adopted a sponsorship model .. and determine the
best proposal amongst those submitted... PJM did not
follow this process.™ On January 29, 2015, PSEG filed

30 The TEAC Charter states: *PJM staff will be ultimately responsible for preparing and issuing
all reports, running the committee meeting, management of dats, final anaiytical work, and
compilation and publication of other relevant documentauun that may be required from time
o time” <pltpfvwwwaimconyfmadiok fttees-geounsh fteacioostit
charterashes.

31 See “Artificial Island Proposal Window,” <hrtp:/pini.com/~/medicfeommitives-groups/
rommitesfieoc/20140616/201405 16-tegr-artiticiti-islong-rerommentigtionashis, {June 16,
2014).

32 See Letter from Steve Herling, dated July 23, 2104 at <httpiffwwrepim.com/~/mediofcommitices-
Qroupsieommitteesitenc/201 40807/ 26140007 1eoc - ortifTeial-islong -0 e oS e,

33 See Lerter from Steve Herling, dated August 12, 2104 at <htip:ffwww.pim.com/~/medio/oionning/
rtep-dev/expon-plon-process/ferc-order- 1000/rtep-proposul-windows/august-12-2014-
supplementol-request-latterashxs,

34 See "Supplemental Responses,” at <hqpﬂwwwgim.cumjp!annIng/rrep-dcwlopmena’e}:pansion-
plon-proCessifenc-order 10001 p-propasal-windows/elased-orificiol-ond-proposals.espir,

35 See Letter fram Pauling Foley, dated August 29, 2104 at <http.fwwewpjm.com/~/mediafplannino/

i
ing5{teac-

a complaint alleging that PJM was not following the
Order No. 1000 process, particularly objecting to the
iterative nature of proposal development and the use
of components of its proposal to enhance competing
proposals.®

Other RTEP Proposals

The TEAC regularly reviews internal and external
proposals to improve transmission reliability throughout
PIM. On July 22, 2014, the PIM Board of Managers
authorized $143.6 million to resolve haseline reliability
violations. Subsequently, the RTEP proposal window 1,
open from June 27 through July 28, 2014, yielded 106
baseline reliability projects proposals, encompassing 18
target transmission owner zones and 10 states.™ None
of these submissions were by a developer that was not
a transmission owner. RTEP considered these proposals
along with others reviewed at previous sub-regional
RTEP (SRRTEP) and TEAC meetings that occurred
between February and September, 2014, In the end, 22
projects were recommended by the TEAC and approved
by the PJM Board All 22 projects were transmission
owner upgrades with a total estimated cost of $81.5
million.*

The TEAC identified an additional $510 million in new
baseline upgrades and changes to previously approved
projects, as a result of the 2014 RTEP and 143 system
impact studies performed on Wansmission planning
prejects. In addition, several immediate need reliability
Projects were also approved by the PIM Board.

RTEP's Proposal Window 2 closed on November 17,
2014, but an Addendum Proposal Window opened on
January 20, 2015, because of a change in scope that
will address a 2019 N-1-1 voltage drop. This window
will remain open until February 3, 2015, In compliance
with Order 1000, PJM also opened a Proposal Window
on November 1, 2014, for all long term issues. It will
remain open until February 27, 2017. For this window,
PJM is using a multi-driver approach (MDA), and
accepting proposals addressing not just long term

riep-Oevfexpon-plon-processierc-orter- 1000/ rtep-proposal-windows/pjm-lerer-10-chief, juc'gE
wogrer-regording-ortificipl-island.osfoes.

36 See TEAC "Antificial [Sland™ presentation at <hutpfvww.oim.com/~/medicfcommittees-grovps)
ommittEesiteoc/ 30741209/ 4 1 208-Gitificich iskmd-upaate.oshice,

37 See Letier from PHifExelon 1o Howard Schneiger, Chair, PIM Board, re PJM Process for Evaluating
Acificial Island Proposals, which tan be actessed at: <https vewingim.com/sfedic/obout-
pimfwho-we-ore/public-disclosures/20140714-exelon-lenter-regording- the-pim-process-for-
evoluating-tompetitive-ornficial-islond-preposa’s.ashe .
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38 Complaint of Public Service Electric and Gas Company Against PIM Interconnaction, LLC, Docket
No, EL15-40-000.

39 See “Transmission Expansion Advisory Committee Relizbility Analysis Update,”
Sepiember 25, 2014, at <ARD;www pim.com/~fmediafcommittess-groups/commitiees!
teac/20140925/20140925-reliokility-onelysis-update.oshic-

40 See “Transmission Expansion Advisery Committee [TEAC) Recommendations 1o the PIM Board,”
November 11, 204, at <hitpffwwwpim.com/n/mediofcommittees-groupsfcommittees/
te0c/20147171/20141111-boerd-opprovol-of-riep-whitepaperoshe.
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reliability, but also energy market efficiency, capacity
market efficiency, and public policy.#

Consolidated Edison Company of
New York, Inc. (Con Edison) Wheeling
Contracts

A FERC order issued on September 6, 2010, reestablished
the terms of an agreement between Con Edison and PJM
to provide power to New York City that had been in
place since the 1970s. Part of the settlement included
an agreement by both parties that Con Edison would
henceforth be subject to PJM RTEP costs, from which
they had been previously exempt.** On December 11,
2013, the PJM Board approved changes to the RTEP,
which included approximately $1.5 billion in additional
baseline transmission enhancements and expansions.®
PIM calculated Con Edison's cost responsibility
assignment as approximately $629 million. On February
10, 2014, Con Edison filed a protest to the cost allocation
proposal.** Con Edison asserted that the cost allocation
proposal is not permitted under the service agreement
for transmission service under the PJM Taniff and related

Figure 12-3 PJM Backbone Projects
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settlement agreement, and that PJM's allocation of costs
of the PSE&G upgrade to the Con Edison zone is unjust
and unreasonable. On March 7, 2014, PJM submitted a
motion for leave to answer and limited answer to the
protest submitied by Con Edison.** PJM argued that
the filed and approved RTEP cost allocation process
was followed, and that Con Edison’s cost assignment
responsibilities were addressed by the Settlement
agreement and Schedule 12 of the PJM Tarift.

Backbone Facilities

PJM baseline upgrade projects are implemented to
resolve reliability criteria violations. PJM backbone
projects are a subset of baseline upgrade projects that
have been given the informal designation of backbone
due to their relative significance. Backbone upgrades are
on the extra high voltage (EHV) system and resolve a
wide range of reliability criteria violations and market
congestion issues. The curent backbone projects are
Mount Storm-Doubs, Jacks Mountain, Susquehanna-
Roseland, and Surry Skiffes Creek 500kV. Figure 12-3
shows the location of these four projects.

® Sumy-Skiffes Creek
# Susguehanna—Roseland

e
7

41 See “Transmission Expansion Advisory Committee 2014 Market Efficiency Analysis,”
Dctober D8, 2014, 81 <hitofwww pim.comf~/medioicommittess-groups/commitrees/
teac/26141605/20141003- ma kel-efficiency-snaiysis-upate.oshus.

42 132 FERC {61,221 p.8 (2010).

43 See the 2013 Stote of the Morket Report for PIM, Voleme Il, Section 12, “Planning,” for 2 more
detaifed discussion.

44 See Consolidated £dison Company of New York, Inc. Docke: No. ER14-972-000 {Febsuary 30,
2014).

€ 2015 Monitoring Analytics, LLC

45 See PIM Intercannection LLL Docket No. ER14-872-000 (March 7, 2014
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The Mount Storm-Doubs transmission line, which serves
West Virginia, Virginia, and Maryland, was originally
built in 1966. The structures and equipment are
approaching the end of their expected service life and
require replacement to ensure reliability in its service
areas. The first two phases, the line rebuild and the
energizing of the Mount Storm switchyard, are complete.
Construction plans for Phase 3, consisting of additional
upgrades to the Mount Storm switchyard, are under
development. Completion of this phase is expected by
the end of 2015.%

The Jacks Mountain project is reguired to resolve
voltage problems for load deliverability starting June 1,
2017. Jacks Mountain will be a new 500kV substation
connected to the existing Conemaugh-Junjata and
Keystone-Juniata  500kV  circuits.  Transmission
foundations are planned for fall 2015. Below grade
construction of the sub-station is scheduled to be
completed by September 2016, and above grade, relay/
control construction, is planned for October 2016-June
20174

The Susquehanna-Roseland project is required to
resolve reliability criteria violations starting June
1, 2012. Susquehanna-Roseland will be a new 500
kV transmission line connecting the Susquehanna,
Lackawanna, Hopatcong, and Roseland buses. PPL is
responsible for the first two legs. The Susquehanna-
Lackawanna portion went into service on September
23, 2014, and the expectation, as of December 31, 2014,
is that the Yackawanna-Hopatcong portion will be
energized by June, 2015. The Hopatcong - Roseland leg,
executed by PSEQG, was placed in service on April 1,
2014.% ‘ -

The Surry Skiffes Creek 500kV was initiated in the fall of
2014 to relieve the overload of the James River Crossing
Double Circuit Towerline anticipated to result from the
retirement of Chesapeake units 1-4, which occurred in
December 2014, and Yorktown 1, which is pending. It
will include a new 7.7 mile 500kV line between Surry
and Skiffes, a new 20.25 mile 230kV line hetween
Skiffes Creek and Whealton, and a new Skiffes Creek

46 See Dominicn "Mt. Storm-Doubs,” which can be atcessed at: <hiepi/wawmpim.comjplonning/
reep-upgrodes-stotusfbockbone. stotusfmount-storm-doubs osprs

47 See “Jacks Mountain,” which can be accessed at: <Arp:fwwwgim.comiplonning/rtep-vogrodes-
status/backbone-statusfiocks-mountain.ospxs.

48 See “Susquehanna-Roseland.” which can be soctssed 81 <htipifhwwivpinm comfplonning/rtep-
upgrades-staiusfbackbone-status/ f sefand.ospics.
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500/230kV  switching station. Dominion anticipates
beginning construction in early 2015 and expects the
500kV line to be completed by January 1, 2016 and the
230kV lne to be completed by April 30, 2016.%®

Transmission Facility Qutages

Scheduling Transmission Facility Outage
Requests

PIM designates some transmission facilities as
reportable. A transmission facility is reportable if a
change in its status can affect a transmission constraint
on any Monitgred Transmission Facility. A facility is
also reportable if it impedes the free-flowing ties within
the PJM RTO andjor adjacent areas.®® When one of
the reportable transmission facilities needs to be taken
out of service, the TO is required to submit an outage
request as early as possible. The outages are categorized
by duration: greater than 30 calendar days; less than or
equal to 30 calendar days and greater than five calendar
days; or less than or equal to five calendar days. Table
12-17 shows the summary of transmission facility
outage requests by duration.

Table 12-17 Transmission Tacility cutage request
duration: 2013 and 2014

2013 2014

Number of Nurber of
Days Outage Reguests Percent| COutage Requests Percent
<=5 5467 78.8% 6,135 77.2%
>0 & <=30 1,099 15.8% 1,298 16.3%
>3 375 5.4% 512 6.4%
Total 6941 100.0% 7,945 100.0%

After receiving a transmission facility outage request
from a TO, PJM assigns a “received status,” based on its
submission date, outage date, and outage duration. The
received status can be on time, late or past deadline, as
defined in Table 12-18.%

48 See "Surry-Skiffes Creek 500KV and Skiffes Creek-Wheaiton 230KV Projects,"which can be
accessed at: <hrpsyfwwedom comfeorporatelivhat-we-gofeiectricityfirorsmission-tines-and-
projectsfsurry-skitfes-creek-500kv-0ng-skiffes-c reek-whealton-230kv-projects>.

50 See PJM. "Manual 3a: Energy Management System (EMS) Model Updates and Guslity Assurance
[QA), Revision 9 [January 22, 20i5).

51 See "PIM. “Manual 3: Transmission Operations,” Revision 46 [December 1, 2014}, p.58,

#2015 Monitoring Aralytics, LLC



Table 12-18 PJM transmission facility request status
definition

Duration Request Submitted Date Ticket Status
>30days  The earlier of 1} February st. 2) the st of the

month six months prior to the starting month of

the outage On Time

After or on the earlier of 1) February 1st, 2 the

1st of the month six moaths prior to the starting

month of the outage Late

After 8:00AM three days prior 1o the outage Past Deadline
<=30days  Before the 1st of the month six months prior to
and > 5 days _the starting month of the outage On Time

After or on the 1st of the month six months prior
to the starting month of the outage Late

After §:00AM three days prior to the outage Past Deadline
<=5 days Before the 1st of the month one month prior to
the starting month of the outage On Time

After or on the Tst of the month one month prior
to the starting month of the pulage Late
After 8:00AM three days prios to the outage Past Deadling

Section 12 Planning

Table 12-19 shows a summary of requests with on time
received status. In 2014, 52.7 percent of outage requests
received were on time, compared to 49.5 percent in
2013.

Once received, PJM schedules the request according
to its prierity, which is determined by its submission
date. If a request has an emergency flag set, it has the
highest priority and will be approved even if submitted
past its deadline. Table 12-20 shows emergency request
statistics. Overall, 15.1 percent of all outage requests
submitted in 2014 were for emergency outages.

For late tickets, the outage request may be denied or
cancelled if it is expected to cause congestion. Table
12-21 shows a swmmary of requests which PJM
determined might cause congestion. Overall, 23.7
percent of all tickets submitted in 2014 were congestion
tickets, compared to 23.5 percent in 2013.

Table 12-19 Transmission outage requests with on time status: 2013 and 2014

2013 2014
Number of Number of On Time  Percent of On Time Number of Number of On Time  Percent of On Time
Days Dutage Requests Dutage Reguests Dutage Requests Dutage Requests Dutage Requests Dutage Requests
<=5 5,467 2,745 50.2% 6,135 32N 53.3%
>5 & <=30 1,099 541 49.2% 3,298 588 53.0%
>30 375 150 40.09% 512 229 44.7%
Total 6,941 3436 49.5% 7,945 4,188 52.7%
Table 12-20 Emergency transmission outage summary: 2013 and 2014
2013 2014
Number of Number of On Time  Percent of On Time Number of  Number of On Time  Percent of On Time
Days Outage Requests Outage Requests Outage Requests Outage Requests Outage Requests Qutage Requests
<=5 5467 2,745 50.2% 6,135 3.271 53.3%
>5# <=30 1,088 541 49.2% 1,298 688 53.0%
>30 375 150 40.0% 512 229 44.7%
Total 5,941 3,436 49,50 7,945 4,188 52.7%

Table 12-21 Transmission facility outage ticket congestion status summary: 2013 and 2014

2013 2014

Number of Percent of Number of Percent of
Submission Status Number of Tickets Congestion Tickets  Congestion Tickets Number of Tickets  Congestion Tickets  Congestion Tickets
Late £ Emergency 1,008 109 10.8% 1,i90 93 7.8%
Late £t Non-Emergency 2,497 340 13.6% ) 2,567 366 14.3%
On Time & Emergency 10 6 60.0% 7 i 14.3%
On Time £ Non-Emergency 3426 1,178 34.4% 4,181 1,419 33.9%
Totat 5,041 1,634 23.5% 7.945 1,879 23.7%

€ 2015 Monitoring Analytics, LLC
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Rescheduling Transmission Facility
Outage Requests

A TO can reschedule or cancel an outage {Table 12-22).
In 2014, 10.2 percent of transmission outage requests
were approved by PJM and then rescheduled by the
T0s, and 14.2 percent of the fransmission outages were
approved by PJM and subsequently cancelled by the
TOs.

An outage lasting five days or less, with an on-time
status, can be rescheduled within the original scheduled
month without lesing its on-time status.* This rule
allows a TO to move an outage to an earlier date than
originally requested within the same month with very
short notice. The short notice may create issues for PJIM
market participants if it affects market outcomes. The
MMU recommends that PJM reevaluate all transmission
outage tickets with outages lasting five days or less
when the outage is rescheduled.

A transmission outage ticket with outage duration
exceeding five days can retain its on-time status if the
outage is moved to a future month, and the revision is
submitted by the first of the month prior to the month in
which new proposed outage will occur.®® This rule creates
the opportunity for TOs to submit a transmission outage
that, once approved, acts as a reservation that does
not require further review and allows postponements
without review.

The MMU recommends that PIM reevaluate all
transmission outage tickets with outages lasting more
than five days when the outage is rescheduled.

Table 12-22 Rescheduled transmission outage request summary: 2013 and 2014

2013 2014
Number of Percent of Number of Percent of Number of Percent of Number of Percent of
Approved Approved Approved and  Approved and Approved Approved Approved and  Approved and
Number  and Revised  and Revised Cancelied Cancelled| Number  and Revised  and Revised Cancelled Canceffed
Duration of Tickets Tickets Tickets Tickets Tickets | of Tickets Tickets Tickets Tickets Tickets
<=5 days 5467 1,020 18.7% 801 14.7% 6,135 BO7 9.9% 972 15.8%
»5 & «=30 days 1,099 254 23.1% 17 10.6% 1,298 139 10.7% 115 8.9%
>30 days 375 a2 21.9% 25 6.7% 512 63 12.3% 4] 8.0%
Total 6,947 1,356 19.5%0 943 13.6% 7,945 BOY 10.2% 3,128 14.2%

52 PIM. “Manual ;l:ansmiss’»oﬂ Outages.” Revision 46 [December 1, 2014}, p, 63
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53 PJM. "Manua! 3: Transmission Outages,” Revision: 46 (December 3, 2014), p, 64,
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Preface
The PJM Market Monitozing Plan provides:

The Market Monitoring Unit shall prepare and subzmit contemporaneously to the Commission, the State Commissions, the PJM Board, PJM Management
and to the PJM Members Committee, annual state-of-the-market reports on the state of competition within, and the efficiency of, the PJM Markets,
and quarterly reporis that update selected portions of the annual report and which may focus on certain topics of particular interest to the Market
Monitoring Unit, The quarterly reports shall not be as extensive as the annual reports. In its annual, quarterly and other reports, the Market Monitoring
Unit may make recommendations regarding any matter within its purview, The annual reports shall, and the quarterly reports may, address, among
other things, the extent to which prices in the PJM Markets reflect competitive outcomes, the structural competitiveness of the PIM Markets, the
effectiveness of bid mitigation rules, and the effectiveness of the PIM Markets in signaling infrastructure investment. These annual reports shall, and
the quatterly reports may include recommendations as to whether changes to the Market Monitoring Unit or the Plan are required.!

Accordingly, Monitoring Analytics, LLC, which serves as the Market Monitoring Unit {MMU) for PJM Interconnection, L.L.C. (PJM),? and is also known as the
Independent Market Monitor for PJM (IMM), submits this 2015 Quarterly State of the Market Report for PJM: January through June?

1 P2V Dpen Access Trensmisslion Tarfff {OATT) Attachment M (PIM Market Monitoring Plan) 5 VIA. Capitalized terms used herein and nol otherwise defined have Lhe meaning proviged in the OATY, 2IM Optrating Agrecment, PIM Reliability Assurance Agreement or other tariff that PIM has
on file with the Federsl Energy Regulatory C ission {FERC or [y ssian).
2 OATT Attachment M § H{N.

1 Allrefescrives to this report should refer to the source as Monitoring Analytics, UL, and should Include the complete name of the repon: 2015 Quartery State of the Market Report for PIM: Januory through June.

® 2015 Monitoring Analytics, LLC 2015 o&:m_% State of the Market Report for PJM: January through june



Table of Contents

Preface

SECTION 1 Introduction

2015 Q2 in Review

PIM Market Summary Statistics

PJIM Market Background

Conclusions

Role of MMU
Reporting
Monitoring
Market Design

Recommendations
New Recommendation from Section 3, Energy Market
New Recommendation from Section 6, Demand Respanse
New Recommendation from Section 10, Anclllary Services
New Recommendation from Section 12, Planning

Total Price of Wholesale Power
Components of Total Price

Section Overviews
Overvicw: Section 3, “Energy Markel”
Overview: Section 4, “Energy Uplift”
Overview: Section b, “Capacity Market”
Overview: Seclion 6, "Demand Response?”
Overview: Section 7, “Net Revenue”
Overview: Section 8, “Environmental and Renewables”
Overview: Section 9, “Interchange Transactions”
Overview: Section 10, “Ancillary Services?
Overview: Section 11, “Congestion and Marginal Losses”
Overview: Section 12, “Planuing”
Overview: Section 13, “FTR and ARRs”

2015 Monitoring Analytics, LLC

== T e =T B o I WS R VL IR

W W W N N = = = e d = e
WO O @mNN S~ =0 0000w

36
41
43
46

Table of Contents  IEREERREREEE

SECTION 2 Recommendations

New Recommendations for Q2, 2015
MNew Recommendation from Section 3, Energy Market
New zmnoggn.:am:,os from Section 6, Demand Response
New Recommendation from Section 10, Ancillary Services
New Recommendation from Section 12, Planning
Complete List of MMU Recommendations
Section 3, Energy Market
Section 4, Energy Uplift
Section 5, Capacity
Section 6, Demand Response
Section 7, Net Revenue
Section 8, Environmental
Section 8, tnterchange Transactions
Section 10, Ancillary Services
Section 11, Congestion and Marginal Losses
Section 12, Planning
Section 13, FTRs and ARRs

SECTION 3 Energy Market

Overview
Market Structure
Market Behavior
Market Performance
Scarcity
Recommendations
Conclusion

Market Structyre
Market Concentration
Ownership of Marginal Resources
Type of Marginal Resources
Supply
Demand

2015 Quarterly State of the Market Report for PJM: January through June

53
53
53
54
54
54
54
54
55
57
59
60
60
60
61
62
62
63

65

66
66
67
68
69
69
70
71
71
73
T4
75
B4



It 'sanAjeuy Buboluopw 5102 o

G561
£6l
AT
Z6l
8oL
881
81
oL
EQL
€8l
8
gt

181

Lil
9Ll
iIFAS
891
]
891
99t
391
€91
£91
191
651
LS1
951t
991
951
b5l

sajey um.ﬁzo 3240y .L0JRIBUIY
510338 AUEBULIOLIS ] Ja) ey
103aey Ajaeden
DUBULIOLID 10]BI3LIN)
DUNIINIIG TMEI
e Apede) Wy
Aloedesy pajeisu|
LLOISH U0
SUOIEPULLLLLDII Y
STUBWLIOHA,] La]eusn
Joslei AJmede] Ny
MILALIAQ)

Joen, Ajede) § NOLLDES

sisfeuy saficey) yudn ABaug sunp ySnouyy (udy
1oedi] SUOKEPUILLULOIAY I|qeyLIueEny
SUDIEPUILULIOIBY UOLIBIO[|Y
SLOL2PUIWILIOINY SUPAL)

suorepuswiwoday J)ydn, ABeug
uotpewdai] yrdn Loug jo Aneauspyuad
spun Joddng s8vy[op [ a8y
SHUN RIS Lels oelg
SHPRL) 3s00 Anunyioddp yso

sanss| Yndn Abaug

sHpas) pue safitey) jo Aydesoan
UOILRUI0 DUUOUOIIUON PUR J[AIOU0IZ
sipa) Yudn Ahaug go uopenuasuoy
SHup 40 sadk),

SHPILY JO SNSHRIRIEYD
sHpaLD widn Alsug
SJUBULIALAQ dA1253Y Buneradg Buuepeg

£€al
0sl
Ll
FA
arl
S¥l
144"
(A !
(A4
(A2}
(44"
¥l
(ri
il

ivi

Ol
GEl

6el
¢l
st!
0zl
(41
(43!
11l
101
46
LG
G6
6
¥6
6

SO 4o J|GEL Al

§31eY| SIINALIS IANIIEIY
s930y auesay Bupeladp
saflieyy yudn ABiauy

snsy Whdn Abiaug
sarloBaze] safaeyn pue sypaly

¢ Whdn ABssug
 uojsnpuo)
SUDIEPUALILIOIIY,
suolpepualloday Yuydn Afaug
sanss| W dn ABLaty
SHPID pue safitey) jo Ayderfoan
S1LEAL) JO SISIRIELRYTY
synsay yudn Aoug

. MIAALIAQ

(ssatasay Bupesndo) yidn ABssug v NOLLDES

SIOPIYDS PARLUIT WNJUELR]
soud pue
Rlddns seb jeinien G107 suniead() PDUIEIM PlOT WId
Butsig Apdess pue Aieds
saanpadold Auabiswyg
AJL34ESg
$3114
dnsiep
RUBULIGIJ 13BN
LECTITgIten] SEITETy)
SPIE pUB S13440 1BNTALA
sHup, pAIeossy pur syun paelniy Apuanbaig
dmyey
AIMOd IR 18307 404 Burdde] 140
AamDg) 33| 1307 1oy Bupddey sagy0
I0ABYIY LN
Japep jods pue peot ipuewnq pue Addng

aunr ynoay Asenuer Jard 1oy 31003y 1aydew syl Jo nmg Aidayienp 10z IR



Table of Contents

SECTION 6 Demand Response 205 Federal Environmental Regulation 240
. Control of Mercury and Other Hazardous Air Polluiants 240
Overview 205 . . . .
o Air Quality Standards: Control of NO_, SO. and 0. Emissions
Recommendations 206 ® Mg 3
Allowances 240
Conclusion 207 Emission Standards for Reciprocating Internal Combustion
PIM Demand Respanse Pragrams 209 N SSIDT Standart ceiprocating Internal L.ombust i
Participation in Demand Response Programs 210 ngines : .
: Regulation of Greenhouse Gas Emissions 243
Economic Program 21 . s
Emergency Program 218 State Environmental Regulation 245
g 8\ gr New Jersey High Electric Demand Day (HEDD) Rules 245
Titinois Ajr Quality Standards (NO,, S0, and Hy) 245
SECTION 7 Net Revenue 229 State Regulation of Greenhouse Gas Emissions 245
Overvi 299 Renewable Portfolio Standards 247
Verview 229 Emissions Controlled Capacity and Renewables in PIM Markets 253
Net zné.ﬁ:mn 729 Emission Controlled Capacity in the PIM Region 253
Conclusion Wind Units 255
Net Revenue 229 Solar Units 258
Theoretical Energy Market Net Revenue 230
New Entrant Combuston Turbine 232
New Entrant Combined Cycle 233 SECTION 9 Interchange Transactions 259
New Entrant Coal Plant 233 Overvic 259
New Entrant Diesel . 234 wﬂﬁﬂi 7 tion Ackivit .
New Entrant Nuclear Plant 234 d:.ﬁ.mﬁ am: "ge ﬂw%mwr _MJ ) y _M% N
New Entrant Wind Installation 234 HMA. erac Ssm sn ! ) ordering Areds Nmm
New Entrant Solar nstallation 235 nnnﬂ&g ations 260
Spatk Spreads 235 Conctusion 261
. Interchange Transaction Activity 162
. Aggregate Imports and Bxporls _ 262
SECTION 8 Environmental and Renewable Energy Real-Time Interface Tmports and Exports 263
e . Real-Time Interface Pricing Point Imports and Exports 265
a S 237 -
Regul .ﬂoj Day-Ahead Interface Tmports and Bxports 268
Overview 237 Day-Ahead Interface Pricing Point Imports and Exports 270
Federal md/.ioﬁan:ﬂa znms_.micz 237 Loop Flows 275
State Bnvivonmental Regulation 238 PIM and MISO Interface Prices 280
Emissions Controls in PJM Markets 239 PIM and NYISO Interface Prices 283
State Renewable Portfalio Standards 239 Summary of Interface Prices between PIM and Organized Markets 285
Conclusion 239

© 2015 Monitoring Analytics, LLC 2015 Quarterly State of the Market Report for PIM: January through June v



271 'so1Ajeuy BUHOIIOW §107 @ SJHAINOY] JO IQBL A

v1E MIIALIAQ
59€ _ PIMIS IARITRY €le SIDHEIA DIA3S Adejllouy 0L NOLLDES
9% WIARG HEYS Adr)y
L19¢ IUBUIOLLA LRl
85¢E _ TAPUOY ISR OlE Ul Oy snding sso [eurfiep
¥5€ AHTRITUIS TRy 0LE $53304¢ UG HPAY) UOHDESUE] Buryaraiy
LYE ufiisaq 1aep 60t : . Ay uogeIng ANPIYIS UGN SP
LvE 1axdep uonenbay gocE woeziundy abueyarauy
vie FIUBLLIGLDY 19N LOE  spoduy Jodg
1443 JINPUOT) IMBA 0e uosahucy m& 03 Buljjis 10N pue uonsabuo 2 Aed 01 BuL[pm
LrE ”A UG IDURW soe lesodody uploesuy), dBupynI)l] PIBLIPIOOT) QSN PUEB [Afd
£ve : (MSYa) Maasay Aepuodag G0g SIRLRIUL OSTANSIALG, 43 U0 duey Butasasay
ove : PG I £0t suopesukL) ABUBYILIUL PILUIPLOOT) OSIAN PUB IN[d
OvE , IDJBA JALISTY PIZILOLIUAS-UON Z0E E:i Bupiid 29843U] OLEIUQ JO UGLTRLW
Stt FIUEWADSL3] I 10€ Buynpayas weyg
¥EE . AOLABURE JONLBI 667 uopsaBuoy og-dn
0EE AUNNALS TRLE LGT (S41L) snpadolg JaLRy Buipeom uossiwsues], Wrd
05e IR SALISIY PIZIMOAYIUAS 7 431, JAY4 Sanss] uoresuel), aBueydLaIug
LTE AsUodsAY JUIAY JAIASIY PIZIMOIPIUAS | ALY, Ay seaty Bunapiog ynm spuawasaby Fellaly)
143 UNPINLG TN 962 saLeLInY
Gre ALISIY PAZMOIYIUAS | JaL), Bunuejeq [enpialpu] yiim sjiawaaiby mc_ucg_, IDEBLLIL
£7€ 1507 pue anky 967 2T GonIdUUeLIN
0zZg ANIINAS JadAr _22 pue (DIM) Aueditio) 1amod 3113997 WISUeISIM,
07¢ : dasay Aweudd U33MIFG Juawaasby vogeulploo] suonemdn Auoyny Bujsueeq
Gl¢ UMSH U0 962 uawby uegewlpiooy LIGRISY WINOS YYIYA PUB NCd
GLlE SUOREPUIULLLOIIY 6T Juaduby Bunendg wor ) ‘ssaufoay Abssug ayng pue wrd
gle G107 yBnosd £007 :pee] 3o YMmIN 4ad 53500 saaialas Aiepjpuy Y6 (w2ur) taEu..tm{ UOREUIPI00D ALY JUIOL YAL PUB AT
gLE IALaeay 76T (vOr) 1uawaalby Bupessdq
8g1E ANALIG 18IS o Jutof Jojeiad( Wa3sAS JURPUIAIPUL HA0A MIN, DUB AFd
L1E I uonenbay 162 By Bunend wor OSUAL pue Ard
91€ JIBI BALISITY PRZILOIIUAG-LON 062 sealy Buyapiog yum siuswalby Sugelsdg
GiE IR IUISIY PAZIUOLIVAS 7 s, BBY UL UDISSIUSUEL], JUBYIIIN (D(]) HISALND 19341 UOSphH
LE SALSAY PAZIUOIYIUAS | J3r), L8T A3loey (14A) 43wdnjsuer] Huanhaly d)qeUEA uapul]
¥it sy Aleutig SBT oA map ‘pue(s] Suo 0} supy uoissiwsuel) sajemiapun aunyday

aunr yfinodys Alenuer (g 494 10494 Taweia AU} 40 1EIS AUALIENT) 107




Table of Cantents

SECTION 11 Congestion and Marginal Losses 367 Generation and Transmission Tnterconnection Planning Process 397
Overview : 367 Regienal .qss.mﬁimmmo: Expansion Plan (RTEP) 397
Congestion Cost 167 mm_%_uoﬁm En_:mm.m 398
Marginat Loss Cost 368 Transmission Facility Outages : 398
Energy Cost . 369 xnnoain:%s.o:m 398
Conclusion . 365 Conelusion . ) 399
Locational Marginal Price (LMP) 369 _u_.mszng mmsma.:m: and .m.m,:_.e.zm%w 400
Commponents 169 .Emﬁ.s& mnjﬂmgs Additions 400
Hub Components 372 Em_._.snm.wm:ﬁans.ﬁ 402
Component Costs 373 Oozﬁwfes Mix . . . . 406
Congestion 374 m,ﬁ_g tion m:.a Transmission terconnection Planning Process 408
noamnu:._os Accounting 374 _:ﬁ.nojjmnﬁ:é.mg& Phase . 408
Total Congestion 374 zmn:.u:m._ Transmission Expansion Plan {RTEP) A1
Congested Facilities 378 Artificial Island Update o 412
nosmmm:.oq% by Facility Type and Voitage 378 Cost wm.za.m,_ﬁ.m .m.:Q.B_Onﬁ_ ons 412
Constraint Duration chiy) wma&ws.n 4._39:.9.:.& 414
Consiraint Costs 184 ,_,Szmg_mmas En_:ﬁ\ @:Smﬁ. _ 415
no:mnmmo:”-méi Summary for MISO Flowgates 386 . mn:&:::ﬂ .:,Hg.sm::mm.aq.a Tmm:&\. Outage Requests 415
Congestion-Event Summary for NYISO Flowgates 38e mnmn:&:_.ﬂ I _3,:“3__&5: Facility h.uimmn zagc.ﬁﬁ 417
Congestion-Bvent Summary for the 500 KV System 389 H_,m:mémﬂ.c: EQ.@Q Dutage Esd\ﬁ.m A..,E, the FIR Market 418
Congestion Costs by Physical and Financial Participants 390 Pransmission Facility Outage Analysis in the
Congestion-Event Summary before and after September 8, 2014 391 Day-Ahead Market 421
Marginal Losses 391
ﬂﬁmﬂm WMH MMMM“H__MM wwh SECTION 13 Financial Transmission and Auction
Total Marginal Loss Costs iga Revenue Rights . 423
Energy Costs 394 Overview 494
Energy Accounting . 394 Financial Transmission Rights 424
Total Energy Costs 395 Auction Revenue Rights 425
- Recommendations 426
Conclusion 426
SECTION 12 Generation and Transmission Planning 397 Financial Transmission Rights 429
Overview - 197 Market Strocture 430
Planned Generation and Retirements 397 Market Behavior 433

® 2015 Menitoring Analytics, LT 2015 Quarterly State of the Market Report for PIM: January through June  vii



71 'sNAlRuY BULIOION 10T o

99v
19
09y
Sat
ley

SJUBILOY O IGEL

JIUBLULOLIDA IR
24NPNALS BN

sIyBY AnuaAly uodny
SUOEIN|OS pue sanss] Aarnhapy anuaAdy
UBWIOLI] IR

aung yfinosy Algnues (Nrd 04 Hoday 14EW 3U) 40 NS AUILEND  §LOT ErROEROE



Figures

SECTION 1 Tntroduction

Figure -1 PIM’s footprint and its 20 control zones
Figure 1-2 PIM reported monthly billings ($ Billions): 2008 through
Jung, 2015

SECTION 3 Energy Market

Figure 3~1 Fuel source distribulion i unit segments: January
through June 2015

Figure 3-2 PJM hourly Energy Market RH1: January through
June 2015,

Figure 3-3 Day-ahead marginal up~to congestion transaction and
generation units: 2014 through June of 2015

Figure 3-4 Average PJM aggregate real-time generation supply
curves by affer price: January through June of 2014 and 2015

Figure 3-5 Distribution of PIM real-time generation plus imports:
January through June of 2014 and 2015

Figure 3-6 PJM real-lime average monthly hourly generation:
January 2014 through June 2015

Figure 3-7 Distribution of PIM day-ahead supply plus imports:
January through Junc of 2014 and 20158

Figure 3-8 PIM day-ahecad monthly average hourly supply:
January 2014 through June 2015

Figure 3-9 Day-ahead and real-iime supply (Average hourly
volumes): January through June 2015

Figure 3-10 Difference hetween day-ahead and real-time supply
(Average dafly volumes): January 2014 through June 2015

Figure 3-13 Map of PIM real-time generation Jess resl-time load by
zame: January through June 2015

Figure 3-12 PIJM footprint calendar year peak loads: January through

June 1999 to 2015

® 2615 Monitoring Analytics, LLC

65

73

76
78
79
80
81
83
63
B4

85

Table of Contents

Figare 3-13 PIM peak-load comparison: Friday, February 20, 2015,
and Tuesday, June 17, 2014

Figure 3-14 Distribution 6F PIM real-time accounting load plus
exports: January through June 2014 and 2015

Figure 3~15 PJM real-time monthly average hourly load: January
2014 through June 2015

Figure 3-16 PJM heating and cooling degtee days: January 2014
through June 2015

Figure 3-17 Distribution of PJM day-ahead demand plus expaorts:
Jamuary through June of 2014 and 2015

Figure 3-18 PIM day-ahead monthly average hourly demand:
January 2014 through June 2015

Figure 3-19 Day-ahead and real-time demand (Average hourly
volumes): January through June 2015

tigure 3-20 Difference between day-ahead and real-time demand
(Average daily volumes): January 2014 through June 2015

Figure 3-21 Frequently mitigated units and associated units tofal
manths cligible: February, 2006 through June, 2015

Figure 3~22 Frequently mitigated units and associated units (By
month): February 2006 through June 2015

Figure 3-23 PIM day-ahead aggregate supply curves: 2015
example day

Figure 3-24 Monthly bid and cleared NCs, DECs, and UTCs (MW):
Janwvary 2005 thrgugh June 2015

Figure 3-25 Daily bid and dleared INCs, DECs, and UTCs (MW):
January 2014 through June 2015

Figure 3-~26 PJM monthly cleared up-to congestion transactions by
type (MW): January 2005 through June 2015

Figure 3-27 PIM daily cleared up-to congestion transaction by type
(MW): January 2014 through June 2015

Figure 3~28 Markup Contribution to real-time hourly load-weighted
LMP (Unadjusted): January through June 2014 and 2015

Figure 3-2% Markup Contribution fo veal-time hourly lvad-weighted
LMP (Adjusted): January through June 2014 and 2015

86

86

88

B9

90

92

92

100

1M

102

104

104

110

m

115

115

2015 Quarterly State of the Market Report for PJM: January through June

X



77 'sanAjeuy Bulioyuogy mMEN L]

587 G110z YBnoayy £107 15210z Pajaa|as doy peads deds g-z aunby]
757 G107 Y8nodyl GO0z 51502 m:: elado afedny z-z by
0£7 G107 Jbnody;
G007 :SPUAL) 10338] ArUAADL JOU JMEN ABiauy | -7 anfiy
62T SNUIAIY JIN £ NOLLIES
€Lz 5107 aung ybnoay 0102
Aenuer syjuow Aq UM, pue spipass weafosd 3jwoussy z-g anbiy
Lz 5107 ybnniyi gooz sunr
yhnoay ».S:E% e Ag anuaaas asuodsat puewsary -9 by
502 | dsuodsay puewsaq 9 NOLLDES
LB 2dAy un AY erep pyO4E 30 wORNGUISP WY 5-5 adnbs
961 S10T Ybnoay) £00% (PUO:AH) e
aBeING panioy puBwp JUR[BAINDI W[d Y3 UL SPUAL), -G 2unbid
145! S10T
0} £007 ESUE Asiigeiieag pue aBe3nn jua|BAinbd Nrd ©-g a4nbiy
€61 G102 aunf yhnony z10z (M) saBeino wrd g-g 4abiy
881 £10% ‘1 sunp ybnoa £00g ‘L aung
!(Paunos [@any Ag) Aureded paj|easur yrd o aBeuaainy (-4 aunbiy
181 pey Apede) § NOLLDES
GL1 S10z aunf yhnoiyy (Mdy 03 ¥10z dung
ySnoayy pady wody aBueys safieuy $301A195 3ARERY O -4 wnbly
841 G 10T aunp yhnosyy (udy 01 ¥ 10T sung ybnoay;
|dy wioyy 3Bueya sabiieys aatasas Bunesdo Bupueleg -+ anbily
TAN Kofiates Aq 1oz Jo aunp ybnodyy |udy o1 1oz
40 sunp yhnoayy udy wouy aBueys sabieyd idn ABsug g-y sinbiy
491 dey sasesa1ul doo pIsold Wid L-+ s4nBiy
851 : Jun Ag 610z PUC ¥10Z 0 syjuouL

S Y344 I . 5P uEn AR 40 3wy AN 9-3 sanfiy

‘spuamog JO HaLl X

i

751 5107 pue ¢102
UM/ $) soet 1oddns 8£ IFUL A3 suBL] A58 AjLeq - 3Unfily

761 S10T PUE $10Z *(UMIN/E)
S3}BL SIAUNOSA PIFDOURD pue 1500 Alunpoddo 1s0) Ajeq -1 nbiy

43l GL0Z pue ¥107 (UMIAYE)

s3jel uUoYeIAAD aatasas fuljeredo Buwuelsg Aueg g-v unbiy

LG1 S10T PUE ¥ 10T {UMN/S)
sayed Ayrjiegenjal aadasal Buletado Bupueleg Ajeg 2-+ 2nbiy

151 10T pue
Y107 (UMW/$) 2ea datasay Bupesado peaye-Aep Ajleg. 1~ 240814
vl (saA43say Bupewndg) yydn ABssug ¥ NOLLDES

Ovt {MAWIN/$} §10T pue y10T ‘ounp ybnony
Rtenue( isef [eingeu 10) 93ud pasaniap Ajep sBemay GE-£ by

SEl G107 aung
yBnony Ksenuep 1gixn sBewvae Aunoy waishs Wrd 8E-€ nby

L 5107 aunf yBnony Awenueg
{dNT peaye-Aep SnuLW dtuy-[eas 4o Afeae AYIUop LE~€ ddnb|

vEl 5107 auny yfnouyy Aenuer
AT Aoy peaye-Aep souwiul QN ALINOY Jul~(83Y 9E-€ ainfiy

gzt §107 aunf Ybnosyl 0HoT aunf td1
aliciaae ‘parybom-peo| ‘enuue pue Aauouwt ‘praye-Aeq GE-¢ nby)

L7l : G102 pue $10g aun yBnolyy Awenuer
ey Aisug peayy-Req wrd Yl 40) N 2Belaay +6-¢ anbiy

Tl (MGAW/$) G107 dunf ybnong z1oz :sabiey
AALAp [P0y yim uosuedutod 29ud jany aBelaae jods gg-¢ nbiy

€71 G LOZ aung YSnos) GEG L A4BRUET 1A aBtiaAe
‘pRIyfitam-peo] ‘fenuue pue A[LIUOW QUI-[BA Nrd ZE-€ 2nby

%Al §10¢ aung yhnosg
Rienuer igIN1 ABesdae 'pajyBiam-peo| ‘dwng-1e3s Wrd LE-€ 34nBiy

1zl 10T pue 10z aunf ybnoayy Alenuep

onaepy Auoug suny -1y Wid 203 10} N 3beisay 0€-€ 2unbiy

aunp yBnoauy Aenuer dyry 40§ 10UTY JOEW 34} 40 2385 Alsueny s(oz




SECTION 8 Environmental and mnsmsmw
Energy Regulations

Figure 8-1 Spot monthty average emission price comparison:
January 2014 through June 2015

Figure 8-2 Average solar REC price by jurisdiction: 2009 through
2015

Figure 8-3 Average Tier 1 REC price by jurisdiction: 2009 through
2015 ”

Figure 8-4 Average Tier 11 REC price by Jurisdiction: 2009 through
2015 .,

Figure 8-5 Average hourly real-time generation of wind units in
PIM: January through June 2015

Figure 8-6 Average hourly day-ahead generation of wind units in
PIM: January through June 2015

Figure 8-7 Marginal fuel at time of wind generation in PJM:
Janvary through June 2015

Figure 8-8 Average houriy real-time generation of solar units in
PIM: January through June 2015

SECTION 9 Interchange Transactions

Figure 8-1 PIM real-time and day-ahead scheduled imports and
exporls: January through June 2015

Figure 9-2 PJM real-time and day-ahead scheduled import and
export transaction volume history: January 1989 through
June 2015

Figure 9-3 PJM’s footprint and its external {nterfaces

Figure 9-4 Real-time and day-ahead dafly hourly average price
difference (MISO/PIM Interface minus PIM/MISO Tnterface):
January through June 2015

Figure 8-5 Real-time and day-ahead daily hourly average price
difference (NY/PIM proxy - PIM/NYIS Interface): January
through June 2015

©2015 Monitering Apalyties, LLC

259

263

263
274

B2

284

Table of Contents

Figure 9-6 FIM, NYISO and MISO real-time and day-ahead horder
price averages: January through June 2015

Figure 9-7 Neptune hourly average flow: January through June
2015

Figure 5-8 Linden hourly average flow: January through June 2015
Figure 9-9 Hudson hourly average flow: January through June 2015

Figure 9-10 Credits for coordinaled congestion management:
January 2013 through June 20158

Figure 3-11 Credits for coordinated congestion management
(Rowgates): January 2013 through June 2015

Figure 3-12 Credits for toordinated congestion management
(Ramapo PARs): January 2013 through June 2015

Figure 9-13 Manthly up-ta congestion cleared bids in 35.:
January 2005 throiigh June 2015 ,

Figure 9-14 Spot import service utilization: January 2013
through June, 2015

SECTION 10 Ancillary Service Markets

Figure 10-1 PJIM RTO geography and primary reserve requirement:
2015

Figure 10-2 Mid-Atlantic Dominion subzone primary Rwﬂén MW
by source (Dafly Averages): January through June 2015

Figure 10-3 RTO subzone primary reserve MW by Source (Daily
Averages): January through June 2015

Figure 10-4 Daily average market clearing prices ($/MW) for
synchronized reserve and non-synchronized veserve: January
through June 2015

Figure 10-5 Daily average tier 1 synchronized reserve supply (MW}

in the MAD subzone: Janvary through June 2015

Flgure 10-6 Cleared Tier 2 Synchronized Reserve Average Hourly
MW per Hour Iry unit type, full RTO Zone: January througlh
June 2015

287
288
290
292
293
254

299

308

313

321

323.

323

324

326

331

2015 Quarterly State of the Market Report for PIM: January through June  xi




OT "Sandzeuy BuLouol §107 )

1GE _ G102
Jo sunr yBnoayl +107 sinoy jusas uonsaBuos Ajed 6-11 3nbiy

98¢ §1Q7 Jo sunf ybnoayy Aenuer 153500 uoysabuad
Bugouejeq wry Ag spuiedsuo gL dog 3yl Jo uoneao -1 anby

98¢ S10Z Jo ung ybnongy Atenuer 153500 uoysaluog
peaye-Aep [Afd Ag SIUIBLISU0T GL do) 3y) JO ueneso] g-11 unbiy

98¢ ' g10Z Jo aunf ylnowyy Awenuep :sysod uoysafiuoa
1830} AT Aty SJUtesuod gy doj Y} 4o uoleIo =11 andiy

LLE §10Z 40 sunr yhnoayy 6002
229:_3 $Ae{lO(]) 1503 WOLSIBU0Y [rI0] AjLuoul Afd L-11 asnfi
L9E sasson [euibiely pue uopsaluo) 11 NOLLDES

L9€ _ S10% (M ad sieyjoq) aaud

1340 pue 3503 Anunioddo pun jewibiew ‘9dud Buueap-1aieu
afewoae paybom Ajlep 1pew uowenBas wrd 06-01 34nfbyy

6S¢E G107 :spAa| uoie|nfal yead uo pus yead Yo 2-01 unbiy

LSE qi07
PUR ¥107 Su0RAQLISIP [HH I9ep wonieInbay Wrd g2-01 dnfiy

LSE G102 sunp yfinoayy 110z
Aaenuer ;ouewiognd TyYE pUe 154D AYIuow wrd £7-01 d4nbyy

PaE G107 "¢ aunr ybnow ¢10z 1 Adetuer ead ju0 pue
yrad ‘WPUBWL AQ PRIRID MIN PALDRD SSID SO I500 92-01 aunbly)

£G6g PIsEq J0)IB] J4IUIY SNSISA PAIRINI(ED
IRIEUL TG MM AR el Rppuow aBessay 7-01 aanky

£5¢ G10Z sunp ybnoug

iom Aienuep puow Aq 0°0% 40 3 ALIYIS BE UM
1By pateafs affesane pue A Bay padeap afielsay vz-01 d.nfly

75¢€ G107 dunp ybnosyy Aenuer
sfead AQ M aaoage @89y Jo Jusdiad afesane Ageq £2-01 2unbiy

K<t3 ,, - MIAL
3A11294J3 Bulle[nayed 1o) POYIIW JDULOD 4O udLESh||} ZZ-~01 3nfly

14¢€ SWLLa) AN aBay

pue Qmu% Jusadad ul auwy Jyauag (puibieui sdwexy |7~01 danbiy

SJUIIUOY JO IIQEL X

!

09t §10% 4o aunf ybnoayy Lenuep syjuow Aq 1ojaey }ifauaq [ewBeut
PIIEMINE W[ SBRISAR DUE ‘UnULUIL ‘Wiulixey 0z~0L aunbiy

6YE Vo Si0zZ conel
IBeIW pug 10308y JiauRq [puiiew dfuwaeApeq 61-01 mbi

gyre S 102 aung yfnouy Aenuer :9dA [Bubls wogyenba
pue adA} nun Ag 21005 DueuLopad aBegae KjanoH g1-01 aunbiy

9ve 510 sunf yfnosy Lenuep
uonesssey Ag N pue s2aud ¥$yg aBedae Aleq £1-0L 2anBid

9¥ e ) G LT aunf

ybrouyy Alenuer 107 pue Jayo jun jeuwbiew ‘MW$)
saud Bunesy YSyq Jo syusuodwiod abetsae Aeq 91-01 2anbiy
(443 SL0T aunf
ubnoayl Atenueq :paseipand pa pus 99ud Buieap Jaepn
IALDSAY PAZILOLYIUAS-UON PUOZ Q1Y BrasAe Aleq §1-01 2mbiy
ThE §107 dunf yinon
Asenitef :paseypind pN, pue 33t1d BULLE] 19BN DALISOY
PRZIUBAIUAS=LION SU0Zans gy aBuaae Kleg ¥1-0L a.nby

gee S 10T Ybnoayl 11.02 oadnd
UOLGLISIP UOKEIND STUIAI IAIISIL PAIZLNCLYIUAS £1-01 2061
et 5107 ybnoayy

2107 aung yfinouyy Lieauer (M) 248 Hun g aaj0

FALISIL PAZINOLYIUAS 7 4313 A[tep 2Beiaae 007 0Ly TE-0L 2nby
SEC §10z ybnoup z1oz ‘ung
yhnouyy Asenuep (MW 2dA) Jun Aq sayo .r.cuﬂ_ PazILnLYDUAS

Z 4313 A|IEp alieoar dUOZqNS LOILIMOQ DLUBIY-PUA [ -01 24nby

1233 G107 sunf yhnody) Awenuer ({pAN) awnoa ajqLiys
PUE 124J0 abiesanl AlIRD JALSAL PIZIMOIUAS 7 J3t), 01 =0 | 24081
£te §102 aunp ybnowy y10z Alenuer

ML POINPIYDS 2ALISAL PIZIUCIYIUAS 7 131} 'SA PILNhas 3Atasal
PazILOLIUAS 3feioAe A[LpUow Uo7 3A9sIY OLY 6-01 aanbiy

4% §107 aunp ybnoa) ¥ 107 ALERUBLE (AMIAL PALNPIDS

IALISIL PIZILOLLIUAS T JB[3 SA PAULBDIL AL PIZILOAYIUAS
afesaae ALHUOW JUOZANS IAIISTY UGIUILLOQ INULIY-PUAL §-01L 3nB1y

ZLC 50T aunf ybnouy v10z Aenuer Qyw pue D,E ‘spUAWRLLNbAL
AALISAL PIZIIOLIUAS J|ngfIp SA jenjae aboloas »EEGE L-01 2anfi

aunp ybnoduyy Azenuer inrd 10) Joday 19ER Y3 JO RIS ALLALIRRD S LOZ ;



Table of Contents  ITEEERNER

Figure 11-6 PJM monthly marginal loss costs {Dollars {Millions)): Figure 13-11 Ten largest positive and negative FTR target

2009 through June of 2015 194 allocations sumrned by sink: 2014 to 2015 planning period 448
Figure 11-7 PIM monthly energy costs (Dollars (Millions}): January Figure 13-12 Ten largest positive and negative FTR target

2009 through June 2015 396 allocations summed by source: 20714 to 2015 Manning period 448

Figure 13-13 FTR payout ratio by menth, excluding and including
excess revenue distribation: January 2004 through June 2015 453

SECTION 12 Generation and Transmission Planning 397 Figure 13-14 FTR surplus and the collected Day-Ahead, Balancing

Tigure 12-1 Map of PIM unil relirements: 2011 through 2019 403 and Total congestion: January 2005 through June 2015 459
Figure 12-2 PIM capacity (MW) by age fyears): At June 30, 2015 407 Figure 13-15 FTR target allocation compared to sources of positive

Figrure 12-3 PIM Backbone Projects 414 and negative eongestion revenue 460
Figure 13-16 Historic Stage 1B and Stage 2 ARR Allocations from

' : the 2011 to 2012 through 2014 to 2015 planning periods 463

SECTION 13 Financial Transmission and Auction PFigure 13-17 Stage 1A Infeasibility Funding Impact 467
Revenue Rights 423 Figure 1318 Dollars per ARR MW paid to ARR holders: Planning

Figure 13-1 Tustration of INC/DEC FTR forfeiture rule 434 periods 2010 to 2011 through 2014 fo 2015 ’ 468
Figure 13-2 Monthly FTR forfeitures for physical and financial Figure 13-19 Excess ARR revenue: Planning periods 2011 to 2012

participants: June 2010 through May 2015 434 through 2014 to 2015 469

Figure 13-3 FTR forfeitures for INCs/DECs and INCs/DECs/UTCs for
both the PIM and MMU methods: January 2033 thraugh June

YAE 435
Figure 13-4 Mustration of UTC FTR forfeiture rule 436
Figure 13-5 Mustration of UTC FTR Forfeiture rule with one point

far from constraint 436
Figure 13-6 Annual Bid FTR Auction volume: Flanning period

2009 to 2010 through 2015 to 2016 439
Figure 13-7 Aninual Cleared FTR Auction volume: Planning period

2009 fo 2670 through 2015 o 2016 439

Figure 13-8 Cleared auction volume (MW) as a percent of total FTR
cleared volume by calendar month: June 2004 through June 2015 442
Figure 13-9 Long Term, Annual and Monthly FTR Auction bid and

cleared volume: June 2003 through June 2015 443
Tigure 13-10 Annual FTR Auclion volume-weighted average buy bid

price: Planning period 2009 to 2010 through 2015 to 2016 444

& 72015 Monitoring Analytics, LiC 2015 Quarterly State of the Market Repart for PJM: January through June  xiii



71 'sonAleuy Bulioluol 5507 @ SJUIJUOD JO IGeY  AIX

aung ubnoauy) Aenueq dyrd 10 1043y Jaxiep auy 3o uu,..__,um Ajspeny 102 g



Section 12 Planning

' . . . . 1 M 3 ] r
m eneration an Q .._.,.ﬁm nsmission .E annin @. service.! The ?oﬂnmm is compiex and time _nonmﬁésm at _mwmﬁ {n vm:.ﬂ. as a
result of the required anatyses. The cost, time and uncertainty associated
Overview . with interconnecting to the grid may create barriers to entry for potential
. . . entrants. !
Planned Generation and Retirements . . R _
s 1G on. As of ] 0. 2015, 77.461.3 MW of ) » The queue contains a substantial number of projects that are not likely to
Ewnun .QBS»EP of June 30, 2015, .N_q_ L of capacity were be built. Excluding currently active projects and projects currently under
in generation request quenes for construction through 2024, compared

) ) construction, 2,182 projects, representing 262,424 MW, have completed
to m“. m<2mm.m ﬁﬂmzna capacity of Ew.mm?w MW as Mm June uoﬁ_ Noﬁw the gueue process since its inception. Of those, 566 projects, 32,622 MW,
Of the n@.meq n a:ncmmﬂ m.mm\w”m M.H " .S 10.6 wﬁnmam mmnmcwww meﬂ? went into service. Of the projects that have completed the queue process,
ﬁm rest mmmﬂ new mm.ﬂ%amaow ; m Emhmﬂmﬁwnnocﬁ .%ﬁ.H *_H ﬁ.Em s 87.6 percent of the MW that entered the queue withdrew at some point in
ol namepiate capactty or 1.7 percent.ol the capacity I e QUEUES. the process. These projects may create barriers to entry for projects th

Combined-cycle projects account for 49,851.5 MW of capacity or 64.4 P prol d Y for proj at

percent of the capacity in the quetes would otherwise be completed by taking up queue positions, increasing

interconnection costs and creating uncertainty.
» (Generation Retirements. As shown in Table 12-6, 26,967.6 MW have

s Many feasibility, impact and facilities studies are delayed for reaso
heen, or are planned to be, retived between 2011 and 2019, Of that, Y , 1mp Y casons

2033 MW 1 d ire after 2015, In the first tw it f including disputes with developers, circuit and network issues, retocling
3,203.3 A anne ,n.u retire a ,.WH 15, In the Hrst two pzm. eIs © as a result of projects being withdrawn, and the backlog of incomplete
2015, 9,717.0 MW were retired, of which 7,537.8 MW were coal units. The studies
coal unit retirements were a result of the EPA's Mercury and Air Toxics ' o i . _
Standards (MATS) and low gas prices, * Where the transmission owner is a vertically integrated company that
- i o o o . also owns generation, there is a potential conflict of interest when the
* mﬂwﬁ“@%@ﬁw A a.mﬂwnmwﬁ Shift In the wi:v%:ﬂu o.ﬂ E:M ke me transmissien owner evaluates the interconnection requirements of
withizl M. ; ooﬁ_wﬂa mnosdx.”ﬂ.ﬂnm mmu wwﬂcwmm omwmanmm :www nﬂm mM the new generation which is a competitor o the generation of the parent
mzn:m. and steam EM S 1€ M“. e osmw 9 ?E mo now Mm steam company of the transmission owner or the Interconnection requirements
nm@m.ﬂﬂ,.mnn n::nwz% E_ﬁ < pgnﬂm_mm .Mo.ﬁm o_ mwm :M memn.@ of a merchant transmission developer which is a competitor of the
are in the queue, . e w_‘% acement of coal steam cnmﬁ y unlts burning transmission owner. There is also a potential conflict of interest when the
natural gas could significantly affect future congestion, the role of firm

transmission owner evaluates the interconnection requirements of new

and interruptible gas supply, and natural m.mm supply infrastructure. generation which is part of the same company as the transmission owner,

Generation and Transmission Interconnection
Planning Process
» Any entity that requests interconnection of a new generating facility,
including increases to the capacity of an existing generating unit, or

that requests interconnection of a merchant transmission facility, must
follow the process defined in the PIM tanff to obtain interconnection

Regional Transmission Expansion Plan (RTEP)

» Artificial Island is an area in southern New Jersey that includes nuclear
units at Salem and at Hope Creek in the PSEG Zone: On April 29, 2013,
PJM issued a request for proposal (RFP), seeking technical solutions
to improve stability issues, operational performance under a range of
anticipated system conditions, and the elimination of potential pianning

1 See PIM, OATT Parls W © VI,

© 2015 Monitoring Analytics, LLC 2015 Quarterly State of the Market Report for PJM: January through June 397
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» The MMU fecommends that PJM establish fair terms of access to rights of
way and ﬁmo@n&_ such as at substations, in order to remove any barriers to
entry and permit competition between incumbent transmission providers
antd merclant trapsmission providers in the Regional Transmission
Expansion- Plan. {Priority: Medium. First reported 2014. Status: Not
adopted.)

* The MMU recommends that PJM reevaluate all transmission outage tickets
as if they were new requests when ap.outage is rescheduled and apply the
standard rlles for late submissions to any such outages. (Priority: Low.
First H%Smnn 2014. Status: Not adopted.)

Conclusion

The goal of Ezw market design should be to enhance competition and to ensure
that competition is the driver for ali the key elements of PJM markets. But
transmission investments have not been fully incorperated info competitive
markets, The construction of new transmission facilities has significant
impacts on the energy and capacity markets. But when generating units
retire or load increases, there is no market mechanism in place that would
require direct competition between transmission and gencration to meet loads
in the affected area. In addition, despite Order No. 1000, there is not yet a
transparent, robust and clearly defined mechanism to permit competition to
build transmission projects, to ensure that competitors provide total project
cost cap, or to obtain least cost financing through the capital markets.

The addition of a planned transmission project changes the parameters of the
capacity auction for the area, changes the amount of capacity needed in the
area, changes the capacity market supply and demand fundamentals in the
area and may effectively forestall the ability of generation to compete. But
there is no mechanism to permit a direct comparison, let alone competition,
between transtission and generation alternatives. There is no mechanism
to evaluate whether the generation or transmission alternative is less costly,
whether there is more risk associated with the generation or transmission
alternatives, or‘who bears the risks associated with each alternative. Creating
such a mechanism should be an explicit goal of PJM market design,

© 2015 Monitoring Analytics, LLC

Section 12 Planning

The PIM queue evaluation process should be improved to ensure that barriers
to competifion for new generation investments ate not created. Issues that need
to be addressed include the ownership rights to CIRs, whether transmission
owners should perform interconnection studies, and improvements in gueue
management.

The PJM rules for competitive transmission development through the Regional

_ Transmission Expansion Plan should bulld upon Order.No. 1000 to create

real competition between incumbent transmission providers and merchant
transmission providers. PIM should enhance the transparency and queue
management process for merchant transmission investment, Issues refated to
data access and complete explanations of cost impacts should be addressed. The
goai should be to remove barriers to competition from merchant transmission,
Another element of opening competition would be to consider transmission
owners' ownership of property and rights of way at or around transmission
substations. In. many cases, the land acquired inciuded property intended to
support future expansion of the grid. Incumbents have included the costs of
the property in their rate base. Because PJM now has the responsibility for
planning the development of the grid under its RTEP process, property bought
to facilitate future expansion should be a pact of that process and be made
available to all providers on equal terms.

The process for the submission of planned transmission outages needs to be
carefully reviewed and redesigned to limit the ability of transmission owners
to submit transmission cutages that are late for FTR Auction bid submission
dates and are late for the Day Ahead Energy Market. The submission of late
transmission. outages can inappropriately affect market outcomes when
market participants do not have the ability to modify market bids and offers.

2015 Quarterty State of the Market Report for _dz__msfméﬁ?o:m_i::n 389
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Table 12-2 Queue comparison by expected completion year (MW): March 31,
2015 vs, June 30, 20157

Quarterly Change

Year As of 3 /31/2015 As of §/30/2015 MW Percent
2HS ' 15,6004 12,6318 2.975.8) 119.0%)
2016 : 17,453.7 16,456.5 {987.2) [6.0%)
2017 12,8781 13,821.4 94313 5.8%
2018 14,1390 14,6031 464.1 3.2%
2018 41918 12,2748 9,087.0 65.9%
2020 1 1,1620 4,442.0 32500 741%
2021 i 2500 1,377.0 1,127.0 81.8%
2022 o0 2503 7508 100.0%
2024 1,594.0 1,594.0 0.0 0.0%
Total 67,2680 77,4613 10,193.3 15.2%

Table 12-3 shows the yearly project status changes in more detail and how
scheduled queue capacity has changed between March 31, 2015, and June 30,
2015. For example, 27,814.9 MW entered the queue in the second quarter of
2015, 15,803.5 MW of which are currently active and 12,011.5 MW of which
were withdrawn before the quarter ended, Of the total 39,974.8 MW marked as
active at the beginning of the quarter, 3,034.0 MW were withdrawn, 1,745.3
MW started construction, and 225.1 MW went into service by the end of the
second quarter. The Under Construction column shows that 964.0 MW came
out of suspension and 1,745.3 MW began construction in the second quarter
of 2015, in addition to the 20,254.1 MW of capacity that maintained the status
under construction from the previous quarter.

Table 12-3 Change in project status Hgiwgm_d: 31, 2015 vs. June 30,2015
: Status at $/30/2015

Status at N Total at Under

3/31/2015 . 3312015 Active  Suspended Construction  In Service  Withdrawn
{Entered in 02 2015) ! 15,803.5 C 0o 00 0.0 12,0115
Aetlve 399748 34,3881 o0 1,745.3 2251 10340
Suspended N 52248 0.0 4,036.8 964.0 2000 4.0
Under Construction 22,0604 0.0 369.5 20,254.1 1,401.8 29.0
In Service 3B,975.3 0.0 0,0 0.0 38,9686 0.0
Withdrawn 277 4440 0.0 0.0 0 0.0 265,939.1
Total at 6/20/2015 s 50,091.6 4,408.3 72,963.4 40.796.5 281,037.5

7 Wind and solar capacily in Table 1 2-2 thiough Table 12-5 have not been adjusted o rellec) desating.

© 2015 Monitoring >M_m_<=3_ LLC

Section 12 Plapning

Table 12-4 shows the amount of capacity active, in-service, under construction,
suspended, or withdrawn for each queue since the beginning of the RTEP
process and the total amount of capacity that had been included in each
queue. All items in queues A-L are either in service or have been withdrawn.
As of June 30, 2015, there are 77,461.3 MW of capacity in gueues that are
not yet in service, of which 5.7 percent are suspended, 29.6 percent are under
construction and 64,7 percent have not begun construction,

Table 12-4 Capacity in PJIM queues (MW): At June 30, 2015°

Under
Queus Actlve In Serviee Construction  Suspended  Withdrawn Total
A Expired 31-Jan-98 20 81030 00 0.0 17,042.0 25,450.0
B Expired J1-Jan-g99 0.0 4,465.0 a4 0.0 ¢ i4,620,7 19,085.7
C Explred 31-Jul-pg 0.0 §31.0 0.0 0.0 34707 40017
D Expired 31-Jan-po 0.0 B50,6 0.0 0.0 71820 80326
E Expired 31=Jul-0 0.0 778.2 0.0 o0 8.521.8 8.800.0
F Expired 31-Jan-in 06 5.0 0.0 0.0 30525 3,144.5
3 Expired 31-Jul-01 09 1,189.6 0.0 0.0 17,962.3 19,1519
H Expired 31-Jan-02 0.9 2.5 o] 0.0, 84218 ¥324.4
| Explred 31-Jul-02 0.0 103.0 20 o0 3,728.4 3,831.4
J Expired J1-Jan-03 0.0 50.0 0.0 0.0 846.0 4860
K Expired 31-ul-pa 0.5 200.0 0.0 DG 2.425.4 2,6254
L Expired 31-Jan-04 0.0 2525 08 0.0 4013.7 4,206.2
M Expired 31-Jul-04 0.0 4778 150.0 0.4 3,705.6 4,333.4
N Expired 31-Jan-G5 0.0 23823 38.0 0.0 8,050.3 18,511.0
0 Expited 31-Jul-05 0.0 1,668.2 437.0 0.0 5466.8 15320
P Explred 31-Jan-05 0.0 3,255.2 2.5 210.0 5,110.5 8,638.2
Q Explred 31-Jul-0g 1050 21419 1,594.0 0.0 9,586.7 14,5336
R Expited 31-Jan-g7 0.0 20464 980.3 3000 19,4280.6 22,7553
S Expired 21-Jul-07 0.0 3,536.3 458.3 4200 12,706,5 17121.0
T Expired 31-Jan-08 675.0 1910 20118 428.0 22,488,3 27,5141
U Expired 31-Jan-0g 14104 1,072.8 4018 300.G 30,119.5 33,3043
V Expired 31-Jan-10 1,249.2 18128 1,774.3 1480 120164 17,000.7
W Expired 31-Jan-11 1018.0 1,159.6 1,503.7 1,564.0 17,842.6 24,287.9
X Explred 31-Jan-12 3,0455 359.0 B,993.9 3B3.8 17,586.0 30,3682
*t Expired 30-Apr-13 36235 4740 3,910.9 630.8 17,3383 25975
Z Expired 30-Apr-14 8,382.7 220.3 457.5 2.7 5.578.9 14,6720
AA1 Explred 31-Oct-14 10,912.6 5.3 815 o8 124).8 12.250.2
AA2 Explred 30-Apr-15 15.661.8 0.0 0.0 0.0 1383.8 17,045.6
AB1 Through J0-Jun-15 29913 0.0 0.0 0.0 15 28928
Total 50,091.5 40,796.5 22,963.4 4,406.3 281,037.5 3997954

P —

D Projects lisled a5 partially In-seevice are counted as in-strvice for the purposes of this analysis.
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‘

In the first two: quarters of 2015, 9,717.0 MW were retired, of which 7,537.8 MW were coal units, The coal unit retirements were & resuit of the FPA’

and Air Toxics Standards (MATS) and low gas prices.

Tabie 12-6 Summary of PJM unit retirements by fuel (MW):

20171 through 2019

Section 12 Plarning

s Mercury

N Loal Diesel Heavy Oil Kergsene Landfill Gas Light Ol Natural Gas Nuclear Wood Waste Totai
Retirements 2011 543.0 0.0 0.0 0.0 0.0 §3.7 5225 0.0 0.0 1,1282
Retirements 2012 5,079 09 0.0 0.0 0.0 788.0 250.0 0.0 160 £.0619
Retirements 2012 2.589.9 2.8 166.0 0.0 1.8 85.0 0.0 0.0 6.0 2,855.5
Retirements 2014 24210 50,0 0.0 184.0 153 0.0 2940 00 04 2,976
Retirements 2015 7.537.8 4.0 6.0 5442 0.0 2120 1,319.0 a.0 0.0 8,778
Plantied Retirements 2015 1240 5.3 0.0 0.0 08 0.0 0,0 0.0 00 1303
Planned Retirements Post-2015 1,811.0 B.0 108.0 0,0 0.0 0.0 B61.8 B14.5 ' 0.0 3,200,
Total 20,940.6 N2 7740 §20.2 19.1 1,148,7 3,047.3 g14.5 240 269676
A map of these retirements between 2011 and 2019 is shown in Figure 12-1.
Figure 12-1 Map of PJM unit retirements: 2011 through 2018
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Actual Generation Deactivations in 2015

Table 12-10 shows the units that were deactivated in 2015,

Table 12-10 Unit deactivalions in 2015

Section 12 Planning

Company Unit Name ICAP {MW) Primary Fuel Zone Name Average Age [Years) Retirement Date
Calpine Carporation Cedar i 44.0 Kerosene " AECD 4 28-Jan-15
First Enesyy Eastioke 2 1080 Coal ATSI 62 0f~Apr-15
First Eneryy Eastlake 1 108.0 Coal ATSI 62 09-Apr=15
First Eneryy Eastlake 3 108.0 Coal ATS| 61 10-Apr-15
First Enetgy Ashtabula 5 21,0 Coal ATSI 57 1-Apr-15
First Energy Lake Shere 18 150.0 Cral ATS 53 13-Apr-15
First Energy Lake Shere EMD 40 Diesel AT 49 15-Apr-16
NRG Energy Will County 251.0 Coal Comed 58 15-Apt-15
EKPC Dale 3-2 46.0 Coal EKPC 61 16-Apr-15
Calplne Corporation Cedar 2 21.6 Kerosene AECO 43 0-May-15
NRG Energy Gilbert 1-4 98, Natural gas JCPL 45 01-May-15
NRG Energy Glen Gardner 1-8 160.0 Natural gas JCPL 44 b1-May-15
Calpine Corporation Middle 1-3 747 Kerosene AECD 45 01-May-35
Calpine Corporation Missouri Ave 8, C, D 57.9 Kerosene AECO 46 bt-May-15
NRG Encrgy Werney 1.4 1280 Ught oif JCPL 43 01-May-15
PSEG to Bergen 3 210 Natural gas PSEG 48 Bi-fun-15
AEP Big Sandy 2 800.0 Coal ALP 46 G1-Jun-15
PSEG i Burlington 8, 11 205.0 Kerosene PSEG 48 01-Jun-15
AEP N Clinch River 3 230.0 Coal AEP 54 01-Jun«15
PSEG . Edisan 1-3 504.0 Netural gas PSEG 44 @i-Jun-15
PSEG ; Essex 10-11 3520 Natural gas PSEG 44 01-Jun-15
PSEG : Essex 12 184.0 Natural gas PSEG 3 01-Jun-15
AEP : Glen Lyn 5-6 3250 Coal AEP 1 01-Jun-15
ALS Carparation Huteltlngs 1-3, 5-6 718 Cout DAY 65 Ql-Jun-15
AEP Kammer 1-3 600.0 Coal AEP 57 01-Jun-1§
AEP Kanawha River 1-2 400.0 Coal AEP 62 01-Jun-15
PSEG Mereer 3 115,06 Kerosene PSEG 48 03-jun-1§
Duke Energy Kentueky Miami Fort B 1B3.0 Cpal DEDK 55 DY=bun-15
AEP Muskingum River 1-5 1,365.0 Coal AEP 60 01-fun-1§
PSEQ National Park 1 21,0 Kerosene PSEG 45 Bi-fun-15
AEP L Pleway 5 95.0 Coal AEP 60 Oi-Jun-15
PSEQ ' Sewaren @ 105.6 Kerosene PSEQ 50 Bi=fin-15
AEP Sporn 1-4 580.0 Coal AP b4 b1-jun-18
AEP Tanners Creek 1-4 9g2.0 Coal AEP B0 Di-jun=15
NAG Energy Shawville 4 175.0 Coal PENELEC 55 02-Jun-15
NRG Entrgy 175.0 Coal PENELEC 56 07-~jun-15
NRG Energy Shawville 1 1220 Coal PENELEC 81 \2-lun-15
NAG Energy Shawville 2 125.0 Coal PENELEC 61 14=Jun-15
Portsmouth Genco- Lake Kingman 150 Coal Dominion 27 19-Jun-15
Totaf 8,717.0

® 2015 Monitoring Analytics, LLC
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Figure 12-2 PIM capacity (MW) by age (years): At June 30, 2015
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Seetion 12 Planning

Table 12-13 shows the effect that expected retirements and new generation
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j

W 50,000 - —

Diesel Fuel Coll Hydro  Muclear  Solac

in the queues wouid have on the existing generation mix five years from
now. Even though 69,760.2 MW of the total capacity are.more than 40 years
old, only 3,333.6 MW are planned to retire within the next five years. The
expected role of gas-fired generation depends on projects in the queues and
Tetirement of coal-fired generation. Existing capacity is 42.5 percent steam,
which will be reduced to 31.9 percent by 2020 as a result of the addition of
44,498.5 MW of planned CC capacity. The percentage of CC capacity would
increase from 16.4 percent to 29.7 percent of total capacity in PJM in 2020,

¢ Cr Sleam  Slorage  Wind
Unll Typa

Table 12-13 Expected capacity (MW) in five years, as of June 30, 2015"

Unit Type Current Generptor Capacity Percent of Area Tatal Planned Additlons Planned Retlrements Estimated Capacity In 5 Years Percent of Aren Total
Comblned Cycle 31,658.0 16.4% 44,498.5 0.0 75,1565 28,704
Combustion Turbine 29,1838 15.1% 27424 0.0 31,906.2 12.4%
Diese| 817.7 0.4% 415.5 14,3 1,218,9 0.5%
Fuel Cell 300 0.0% 0.0 0.0 30.0 0.0%
Hydroelectric 8378.0: 4.3% 154.7 0.0 8,532.7 3.2%
Nuclear 31,7446 17.5% 440.8 6145 33,5709 13.1%
Solar 353.7 0.2% 3,170.8 Do 3,524.% 1.45%
Steam 82.016.5 42.5% 2,63.7 2,704.8 81,9454 31,800
Storage TEHL9 0.1% 111.6 0.0 412.5 : 0.2%
Wind 65,6017 1.4% 12,6574 00 19,2591 7.5%
Total 192,864.9 100.0% 57,0333 3,333.5 256,564.6 : 100.0%

13 Percentages shown in Table 12-12 are based on unrounded, underlying data and may ditfer from caiculations Gastd on the rounded

values in the tables.
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Table 12-16 Last milestone compieted at time of withdrawal (January 1, 1997
through Esw ap, 2015)

Scetion 12 Planning

Table 12-18 presents information on the time in the stages of the queue for
those projects not yet in service, Of the 577 projects in the queue as of June 30,

Milestone Completed Projects Withdrawn Peceent 2015, 68 had a completed feasibility study and 191 were under constructior.
Never Started ) 174 10.6% :
Feasibility Study 507 37.6% Table e . ' VAL
¢ 12-18 PIM generation planni mary: g
Impact Stady 3 T g tion planning summary: At June 30, 2015
Facllities Study 105 6.5% Number of Percent of | Average Maximum
Intecconnection Service Agreement {15A) 37 2.3% Mifestone Completed Projects  Tatal Projects Days Days
Wholesale Market Particlpation Agreement [WMPA} 10 5.5% Not Started 130 22.5% 713 2,555
Construction Service Agreement {C5A} or beyond 54 3.3% Feasibility Study 68 1.8% . 7680 221
Totat X 1,616 100,00 Imypact Study B5 14.7% - 1,966 3,890
Facilities Study . 21 3.6% 1,773 3,291
Interconnection Service Agreement (154) 13 3% 780 1,858
Table 12-17 and Table 12-18 show the time spent at various stages in the queue ~ fholesale Market Participation Agreement (WMPA) 1 0.2% 427 427
S . \ . Construction Service Agreement £C54) 1 0.2% 1,554 1,554
pracess and fhe completion time for the studies performed. For completed Under Constraction vo1 TS 787 5780
projects, there s an average time of 937 days, or 2,6 years, between entering Suspended 67 i1.6% 1,987 4,149
a queue and going into service, Nuclear, hiydro, and wind projects tend to take ~ -1oH! 371 190.0%

longer to go into service. The average time to go into service for all other fuel
types is 700 days. For withdrawn projects, there is an average time of 658
days between entering a queue and withdrawing.

Table 12-17 Average project queue times (days): At June 30, 2015

Status ' Avernge (Days) Standard Deviatlon Minimum Maximuin
Active - 976 BB7 15 3,890
Inn Service 837 - 683 1 4,024
Suspended 1987 765 509 4,149
Under Construction 1,787 906 428 6,380
Withdrawn i 658 556 1 4,249

© 2015 Monitoring Analytics, LLC

The time it takes to complete a study depends on the backlog and the
number of projects in the queue. The time it takes to complete a study does
not necessarily depend on the size of the project, Renewable projects (solar,
hydro, storage, biomass, wind) account for 61.4 percent of the total number

of projects in the queue but only 25.6 percent of the non-derated MW, See
Table 12-19.

Table 12-19 Queur details by fuel group: At fune 30, 2015

Fuel Group Number of Projects Percent of Projects MW Percent MW
Nuclear & 1.0% 2,042,8 2.6%
Renewable 354 G1,4% 19,6086,5 25.5%
Traditional 17 37.6% 55,6120 71.8%
Total 577 100.0% 77,461.3 100,00

2015 Quarterly State of the Market Report for PIM: January through June 409
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Table 12-21 Developer-transmission owner relationship by fuel type

Section 12 Planning

MW by Fuel Type

Parent Compeny Transmisslon Owner  Related to Developer Number of Projects  Blomass Coal  Hydro Llendfill Gus  Natural Gas  Nuclear 0il Qther Solar _ Storage Wind  Total MW
AEP : AEP Related i2 72.0 34,0 1370 1020 14,7 10.0 368.7
1 Unrelated 71 45,0 92.0 12.5 23.0 6,018.0 103.7 62.0 73120 13,6700

AES . DAY Related 2 12.0 200 3.0
) Unrelated B 1.9 12,0 2314 000 4313

D1C0 " DLED Unrelateg 1 205.0 205.0
Dominion . Dominion Related L] 42753 15940 1.6 58813
! Unrefated 53 62,5 38 1,590.0 1,571.4 1260 1.310.1 4,265.6

Duke DEOK Related 2 50.0 ‘2.0 52.0
Unrelaled B 5.4 513.0 ° 125.0 16,0 660.4

Exelon 11 Related 3 0.0 _. 200
Unrelated 7 25.0 0.4 40 1.3 132.0 3.1 165.8

. ComeEd Unrelated 48 22.7 28.6 2,337.8 1¢.0 1846 1.562.0 6,105.7

PECO Related 6 2,750.0 3300 3,080.0

Unrelated 1 3.2 1,480.0 1,483.2

First Energy ,APS Related 2 1,710.0 26.0 1.736.0
Unrelated 55 68,2 . 9.2 4,865.5 184.3 310 12.6 5,882.2

_ATSI Unzelated 12 2.5 4,071.9 518.0 45924

" JePL Unrelated 81 3,034.0 5741 180.0 3,788,1

Met-Ed Unrelated 8 1,336.,6 16.8 4010 3.0 1,757.4

PENELEC Unrelated 40 40.0 4.0 4,610.5 115 68.4 413.3 £,149.7

Pepeo AECO Unrelated 12 0.3 15710 3.2 200 373.0 20325
DPL Unrelated 50 0 918.0 455.4 200 2500 1,645.4

Pepco Unrelated 8 2,725.6 2,725.6

PPL PPL Unrelated 16 16.0 5.0 6,213.0 16.0 30.0 5215 6,803.5
PSEG PSEG Related 1 1,922.1 - 1.0 1,923.1
Unrelated 24 2,847.5 1449 21,9924

Total Related 44 t,844.0 340 99104 20260 15.7 30 129 13,0741
Unrelated 537 1504 82.0 255.8 92.6 43,040.1 16.8 401.0 132.0 3,321.% 700.0 15,2855 £4,387,2

Regional Transmission Expansion Plan (RTEP)

PJM's Transmission Expansion Advisory Committee (TEAC), made up of PIM
staff, is responsible for the Regional Transmission Expansion Plan (RTEP),%
Transmission upgrades can be divided into three categories: network,
supplemental, and baseline. Network upgrades are initiated by generation
queue projects and are funded by the developers of the generation projects,
Supplemental upgrades are initiated and funded by the TOs. Baseline upgrades
are initiated by‘the TEAC to resolve reliability criteria violations not addressed

21 See PIM Manual 148, "8 1M Region Transmisslon Planning Process;” Reviston 20 {fcbeuasy 76, 1015}, Section 2, FAL)

® 2015 Monitoring Analytics, LLC

in other ways. The costs of the baseline projects are allocated proportionally
to all TOs who wilt benefit from the upgrade. The TEAC solicits proposals
via fixed proposal windows to address these needs, The TEAC evaluates the
propesals and recommends proposals to the PJM Board of Managers for
approval. The TEAC typically makes these recommendations three times a
year: in February, mid-summer and late fall.

On February 17, 2015, baseline projecis with an estimated cost of $551.4
million were presented to and approved by the Board. New projects account
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or

Corridor and Sewaren.) Both filed complaints (ConEd on November 7, 2014,
and Linden on May 22, 2015) that the allocations violated Schedule 12 of
the tariff and ..mﬂ,:ngan & of the PJM Operating Agreement, which address
unreasonable cost allocations. Schedule 12 of the tariff states “If Transmission
Provider determines in its reasonable engineering Jjudgment that, as a result
of applying the provisions of this Section (b}{ii]), the DEAX analysis cannot
be performed or that the results of such DFAX analysis are objectively
unreasonable, the Transmission Provider may. use an appropriate substitute
proxy for the Required Transmission Enhancement in conducting the DEAX
analysis," Scliedule 6 of the PIM Operating Agreement requires PJM to aveid
an allocation of unreasonable costs in the RTEP project selection process.? ¢
Finally, Order 1000 states that "costs must be allocated in a way that is roughly
commensurate with benefits."¥

ConEd argued, using the tariff language, that the cost allocation is "objectively
unreasonable” and requested "an appropriate substitute proxy.” ConEd's
complaint was not that the solution-based DFAX methed was necessarily
faulty, but that the assumptions and inputs that PJM used to model ConEd
were inaccurate and resulted in an over allocation to ConEd, Linden VFT,
and Hudson Transmission Partners (HIP), and an under allocation to PSEG.
PJM's response was that the substitute proxy was to be used when a DFAX
could not otherwise be calculated, which did not apply in this case.?® PJM
also argued that ConEd had a chance to gquestion the cost allocation during
aumerous TEAC meetings. ConEd replied that detailed information was not
made available and thus ConEd was not aware of the significant aliocation at
that point. PSEG commented in support of the allocation, The FERC decision
on June 18, 2015, accepted the PJM allocation and found that the DEAX
method, as applied, was not faulty.®

Linden VFT nmEBnaﬁna in support of ConEd's complaint and fled a separate
complaint on: May 22, 2015.%¢ In addition to the two upgrades that were the
focus of the CopEd complaint, Linden added a third (Edison Rebuild),

15 Seg PIM, Intra-PJM Tarlffs, DATT, Schedule 12 § (b
26 See PIM Operating Agreement, & 1.4(d)H)

27 See FERC Ozder 1000-8, 53, Paragraph 66

28 See PIM, Intra-PIM TariFls, OATT, Schedule 12 § [b)i
29 Sec 151 FERC § 61,227 (2045). <htip:ffwarapjm.comf~fmediafdorurmentsffere/201 5-nrdersf201 5051 B-e114-972-002 ashx>,
20 See "Mption for Leave to Answer and Uimited Answer of Linden VFT, LiC," Docket No. EL15-18-000 {November 19, 2014)

® 2015 Monitoring Analytics, LLC

Section 12 Planning

The allocations in dispute were a result of a new approach to transmission
upgrade cost allocation, applied for the first time to the transmission costs
resulting from the 2013 RTEP.» Linden VET argued that the DFAX calculations
assume peak conditions and therefore maximum firm transmission withdrawal
rights (FTWRs), but during peak periods, Linden VFT is least likely to use its
full FiWRs because the flow is going in the other direction.”

Artificial Tsland

After the Artificial Island recommendation was presented by PIM Staff on
April 28, 2015, Delaware Public Service Commission, Delaware Division of
the Public Advocate, 01d Dominlon Electric Cooperative (ODEC), the Maryland
Public Service Commission (MD PSC), and Delaware Governor Jack Markell

raised concerns regarding the allocation of 99.9 percent of the costs for the
230KV line portion of the Artificial Island project to PHL®

TransSource .

TransSource LLC stated, in a complaint filed on June mu._ 2015, that PIM is
not being transparent with respect to the development of its cost estimates
in the System Impact Study (SIS) phase of three TransSource queue projects.
TransSource seeks an order directing PIM to provide data and working papers
related to the SIS sufficient to fuily evaluate the basis of cost estimates that
TransSource considers excessive. PJM responded that it has provided ali

wotk papers relevant to the SIS and objects to the complaint on procedural
grounds,’*

31 Sez PIM Interconpection, LLC, 142 FERC § 61,214 (2013)
32 See “Complalnt and Request for Fast Track Processing of Linden VFT, UC," Dockel no, EL15-67-000 {May 22, 2015)
33 See PIM Boawd Communications. Responses st <nikpdjwimspim.comiabrut-pimbwho-we-arefpim-beasmd] putlic. disclosures aspn

34 See Mation Lo Distiss Complaint ang Answer te Complaiat Subrmi tted on Behalf of PIM Intereonnection, LLC, Docket Mo, £L15-79-000
[July 18, 2015),
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up ruling before they will begin construction but they are proceeding with
the planning.’® Dominion anticipates beginning construction in the sumimer

of 2015 and expects to energize both the 230kV line and the 500kV lne by
January 31, w_o.:.s

Transmission Facility Qutages

Scheduling Transmission Facility Outage Requests

PJM designates some transmission facilities as reportable. A transmission
facility is reportable if a change in its status can affect a transmission
constraint on any Monitored Transmission Facility or could impede free-
flowing tles within the PJM RTQ and/or adjacent areas. If a transmission
facility is not modeled in the PJM EMS or the facility is not expected to
significantly impact BIM system security or congestion management, it is not
reportable.* When one of the reportable transmission facilities needs to be
taken out of service, the TO is required to submit an outage request as early
as possible. The outages are categorized by duration: greater than 30 calendar
days; less than or equal to 30 calendar days and greater than five calendar
days; or less than or equal to five calendar days. Table 12-24 shows that 78.5
percent of the requested outages were planned for five days or shorter and
5.3 percent of requested outages were planned for longer than 30 days in the
first six months of 2015, All of the outage data in this section are for outages
scheduled to oceur in the first six months of 2015, regardiess of when they
were initially submitted.

Table 12-24 Transmission facility outage request summary by planned
duration: January through June of 2014 and 2015

f 2014 (Jan - Jun) 2015 {Jan - Jun)
Planned Duratlon {Days) Cutage Aequests Percent Dufage Requests Pergent
<=5 : 8,039 79.8% 2,279 78.5%
>5 Et <=30 : 1,537 15.3% 1,705 16.2%
30 : 493 4,9% 564 5.3%
Total ) 10,069 100,0% 10,548 100.0%

19 See "Surry-5kiffes Creek S00KY," which can be accessed at: <btipgfwvwwepjim.comfplanning/riep-upgrares-statusibackbene-statusfsurry-
skiffes-rrenkasprs -

40 See “Surry-Skiffes n:"n_n 500#V u_._..._ Skiffes n:n_?_s_xnmﬂ_a: 220KV Projects,"which can bt accessed ab: <httpsdfsswwdomeomicorporsief
whial-we-afeiettrici lines-and-piojects/surry-skiffes-treek-500kv-and-skifles-creek-wheaiton-230ky-projectss,
41 See PIM, "Manuai Ja; Energy Management System (EMS) Medel Updales and Quality Assurance {2A), Revision § (January 22, 2015).

P
l

® 2015 Monitoring Analytics, LLC

Seetion 12 Planning

After receiving a transmission facility outage request from a TO, PJM assigns
a recejved status to the request, based on its submission date, outage planned
starting and ending date, and outage planned duration. The received status can
be on time, late or past deadline, as defined in Table 12-25. The purpose of
the rules is to require the TOs to submit transmission facility outages prior to
the Financial Transmission Rigit ("FTR") auctions so that market participants
have complete information on which to base their FTR bids.®

Table 12-25 PIM transmission facility outage request received status
definition

Planned Buration (Days) _ Ticket Submission Date Received Status

<= Before the 151 of the month one month prior to the starting

menth of the outage ] On Time

After or on the 15t of the month one month prior to the

starting month of the outage Late

After 8:00AM three days prior to the cutage Past Deadline
> 5 R endd Before the 15t of the month six months pricr 1o the starting

month of the outage On Time

After or on the 15t of the month six months prior to the

starting month of the outage Late

After 8:00AM three days prior to the outage Past Deadline
>30 The earlier of either February 15t or the 1st of the month six

months prior te the starting month of the outage ) On Time

After or on the earlier of either February 1st or the ist of the

month six months priot to the starting month of the outage late

After B:00AM three days prier to the gutage - Pust Deadline

Table 12-26 shows a summary of requests by received status, In the first six
months of 2015, 52.8 percent of putage requests received were late,

Table 12-26 Transmissian facility outage request summary by received status:
January through June of 2014 and 2015

2014 (Jan - Jun) 2015 [Jan - Jun)
Planned Duretlon Percent Percent
(Days) On Thme Laie Total Late] OnTime Late Total Late
<uf 4214 3826 0039 524%| 4545 3734 BI79 54.9%
>5 K <=30 7 766 1,637 50.2% B46 B59 3,706 4£9.8%
>30 172 321 493 34.9% 183 181 564 32.4%
Total 5,157 4912 10,069 51.20% 5,574 4,974 10,548 52,8%

42 See "PIM. "Manual 3: Transmissfon $perations,” Bevision 46 {December 1, 2014), p.58,
43 Sec 97 FERC € 51,010 {0ctoker 3, 2001}
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Section 12 Planning

Once PIM processes an outage request, the outage request is labelled as submitted, received, denied, approved, cancelled by company, revised, active or complete
according to the processed stage of a request.* Table 12-30 shows the detailed process status for outage requests only for the outage requests that are expected
to cause congetion. All process status categories except cancelled, complete or denied are in the In Process.category in Table 12-30. Table 12-30 shows that
62.8 percent of late, non-emergency, outage requests which were expected to cause congestion were approved and completed and 6.6 (67 out of 1,011) percent
of the outage requests which were expected to cause congestion were denled in the first six months of 2015,

Table 12-30 Transmission facility outage requests thal might cause congestion status summary: January through June of 2014 and 2015

2014 {Jan - Jun} 2015 fJan - Jun)
Cengestion Percent Congestion Pereent
Submission Status Canceiled Complete In Process Denied Expected Complete Cancelled Complete In Process Denied Expected Complete
Late Emergency 2 41 1 0 44 93.7% 7 47 0 1 55 $5.5%
) Non Emergency 29 n7 1 20 167 70.1% 38 108 2 24 172 52.8%
On Time Non Emergency 133 485 ] 41 560 71.5% 223 518 3 42 784 5580
Tatal 154 543 3 M 871 73.8% 266 671 5 57 1,011 66,4%

Rescheduling Transmission Facility Outage Requests
A TO can reschedule or cancel an outage after initial submission, Table 12-31 is a summary of all the outage requests planned for the first six months of 2014

and 2015 which were approved and then cancelled or revised by TOs at least once. In the fust six months of 2015, 2.7 percent of transmission outage requests
were approved by PIM and then revised by the TOs, and 12.9 percent of the transmission outages were approved by PJM and subsequently cancelled by the TOs.

Table 12-31 Rescheduled transmission outage request summary: January through June of 2014 and 2015

2014 {¥an = Jun) 2015 {Jan - Jun)
e Approved and  Percent Approved Approved and  Percent Approved Approved and  Percent Approved Approved and  Percent Approved
Doys Ouiage Reguests Revised and Revised Cancelied and Cancelled Outage Reguests Revised and Revised Cancelled and Cancelled
<= 8,039 270 ) 3.4% 1173 14.6% 8,279 207 2.5% 1,186 14,30
>5 £t 230 1517 o8 4 4% 116 1.5% 1,705 54 3.2% 129 7.6%
>0 ' 493 14 . 2.0% kit 6.1% 564 15 4.4% 50 B.9%
Total 10,059 352 3.5% 1318 ¥3.1% 10,548 206 2.7% " 1,365 12.9%

All late rescheduled outages are reevaluated by PIM. An on-time transmission outage ticket with duration of five days or less with an on-time status can retain
its on-time status if the outage is rescheduled within the original scheduled month.* This rule allows a TO to move an outage to an earlier date than originally
requested within the same month with very little notice.

An on-time transmission outage ticket with duration exceeding five days can retain ils on-time status if the outage is moved to a future month, and the revision
is submitted by the fust of the month prior to the month in which new proposed cutage will occur,*® This rescheduling rule is much less strict than the rule that

44 PIM, Markets ang Operations, "Outage Infarmation,” <httpffvewvepjm comfmarke|s-amif-aperationsfeioolsfoasisfsysiem-informezlionfoutaye-info s prs
45 PIM. "Manual 3: Transmission Qutages,” Revision 46 {Becember 1, 2014), p. 63.
46 PIM. "Manua} 3: Transmission Outages,” Revision: 45 (December 1, 2014}, p. 64.
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Section 12 Planning

PJM analyzes expected congestion for both on time and late outage requests. A late outage request may be denied or cancelled if it a expected to cause
congestion. Table 12-34 shows a summary of requests by congestion flag and received status. Overali, 5.3 percent of all tickets submitted late in the 2014 to

2015 planning year were requests that might cause congestion.

Table 12-34 Transmission facility outage requests by received status and congestion: Planning pericd 2014 to 2015 .

On Time Late
Planned Duration Congestion Expected No Congestion Expected  Percent Congestion Expected Congestion Expected No Cengestion Expected  Percent Congestion Expected
<2 weeks 1,334 7986 14.3% 445 7,901 5.30%
>=2 weeks Tt <2 months 160 645 19.9% 43 778 5.2%
»>u? manths 32 123 20.6% & 186 3,186
Total 1,526 8,734 14,9% 484 8,465 5,30

Table 12-35 shows that 86,5 percent of late outage requests with a duration
of two weeks or longer but shorter than two months were completed and that

86.5 percent of late outage requests with a duration of two months or longer
were completed.

Table S:mm.ﬁmzmi&_o: facility outage requests by received status and
processed status: Planning period 2014 (o 2015

Planned Duration

Processed Status On Time Percent Lute Percent

<2 weeks ) In Process 23 0.2% 166 2,0%
' Denied 106 L1% 81 1.1%

Cancelied by Company 1,766 78.7% 1,193 14.30%h

Completed 5,405 6B.9% 6,885 B2.6%

Tptal 9,300 100,00% 8,345 100.0%
>=2 weeks B <2 months _In Process .1 0.1% 9 1.1%
S Denled ) 0.0% 2 0.2%

Cancalied by Company . 194 . 24.1% 100 12.7%

Comple ted 810 75,8% 710 86.5%

Total 05 100.0% 821 100.0%
»=1 months In Process 0 0.0%% 7 3.6%
_Denied 0 0.0% 0 0.0%

Caneclled by Company 38 24.5% 19 8.9%

Completed nz? 76.5%% 165 BE.5%

Total . 155 100.0% 192 100.0%

© 2015 Monitoring Anaiytics, LLC

Table 12-36 shows outage requests in more detail, It shows that there were
821 outage requests with a duration of two weeks or longer but shorter than
two mobths were submitted late, of which 40 were nen-emergency and
expected to cause congestion in the 2014 to 2015 planning year. Of the 40
such requests, 33 were approved and completed. For the outages planned
for two months or longer, there are 347 total outages, of which 192 requests
were late. The six outages that were non-emergency and expected to cause
congestion were ail approved and completed,

2015 Quarterly State of the Market Report for PIM: January through June 419
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Transmission Facility Outage Analysis in the
Day-Ahead Market

Transmission facility outages also affect the energy market. Just as with the
FIR market, it is critical that outages that affect the operating day are known
prior to the submission of offers in the Day-Ahead Energy Market both so that

market participants can understand market conditions and so that PJM can
accurately model market conditions.

There may dn more than one instance for nmnw cutage request due to the
change of the. processed status. PJM maintains all the history of putage
requests EnE%um all the processed status changes and all the starting or
ending date changes. For example, if an outage requested were subgmitted,
received, apprdved and completed, the four occurrences, termed instances,
of the outage réquest will be stored in the database. In the day-ahead market
transmission outage analysis, all instances of the outages planned in the
2014/2015 planning year are inciuded. Table 12-39 shows that 14.6 percent
of non-emergency outage request instances were submitted late for the day-
ahead market and were expected to cause congestion.

1

Section 12 Planning

Table 12-38 Transmission facility outage request instance summary by
congestion and emergency: Planning period 2014 to 2015

Congestion Mo Congestion Percent

For Day-ahead Market  Submissipn Status Expected Expected Total Congestion
Late Emergency 10 s 4,226 1.3%
Non Emergency 2677 15,582 16,359 14,6%

On Time Emergency 816 1A ' W97 6.8t
Nen Emergency 15197 88,362 103,559 14.7%

Total 18,000 178061 ' 138081 138%

Table 12-40 shows that there were 22,585 Instances related to outage reguests
which were expected to occur in the planning period 2014 to 2015 , of which
3,043 (13.5 percent} had the status submitted, cancelled by company or
revised and 205 {D.9 percent) had the status submitted, cancelled by company
or revised and were expected o cause congestion.

Table 12-40 Transmission facility outage request instance status summary by tongestion and emergency: Planning period 2014 to 2015

Late For Day~ahead Market On Time For Day~ahead Market -

. Emergency Non Emergency Emergency Non Emergency -

, Conyestion Expected Cangestion Expected Congestion Expected Congestion Expected
Processed Status Yes No Yes No Total Yes Ne Yes No Total
Submitted 24 904 N 668 1,747 113 1515 2,282 15,835 19,755
Caneelled by Company B 41 26 703 838 8 132 593 4,273 5,006
Revlsed 14 121 48 165 458 215 1,649 1578 13927 20,469
Total a6 1,156 205 1,636 3,043 136 5,296 5,563 34,035 45,230
Other 264 2,760 2472 14,048 19,542 480 5,605 9,634 1 541327 70,248
Tatal kIl 3,916 2,677 _m.m_wm_ 23,505 816 11,101 15,197 88,362 136,476

© 2015 Monitoring Analytics, LLC

2015 Quarterly State of the Market Report for PIM: January through June 421




DT SonAfewy Suporuo S0z o Buwueld z| uonaes  zzv

aunr yBnoa Aenues (g 10§ 1OdSY J9NIEW AU} $0 MRS ALLIEND G102




Weather normalized benefit to customers (nominal)

Years over which benefit realized
October 2015 z:ocm: December 2024

Annual benefit to customers
Estimated annual MWH sales

Customer credit/(Charge)per MWH

$31,000,000

9.25
$3,351,351
43,643,000

$0.0768

IEU-Ohio Ex. ‘

Exhibit KDP-2, page 1 of 1
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SUMMARY

The 1996 law that restructured California's electricity industry was intended to be the
first step toward lower electricity prices for 70 percent of the state's population. Few
observers foresaw the situation that would exist in California by the summer of 2001.
Just five years afier restructuring became law, the state’s electricity market was
commonly described as being in crisis. The goals of restructuring—lower prices for
residential customers and more competitive prices for industrial customers—seemed
farther away than ever.

This paper addresses four questions:

. What happened in California's electricity market from the mid-1990s
through the middle of 20017

. What role did the state’s restructuring plan play in those events?
. How did California respond to its market problems?

. What can other governments learn from California's experience?

Developments in the Electricity Market

California began the formal process of restructuring its electricity market in 1994 (see
Box 1 for a chronology of that restructuring). In doing so, the state was building on
federal actions dating back to the late 1970s that were intended to increase competi-
tion in electricity markets throughout the nation. By 1996, a restructuring plan was
enacted to change the sources and pricing of electricity for customers of three large
investor-owned utilities: Pacific Gas and Electric, Southern California Edison, and
San Diego Gas and Electric. Together, those utilities served almost three-quarters of
the state’s electricity users. (The rest were served mainly by publicly owned, or mu-~
nicipal, utilities, which were not covered by the plan.) California’s restructuring plan
was based on the assumption that greater competition among independent power
generators would cause wholesale prices for electricity to fall. That assumption
seemed reasonable in part because in the mid-1990s, generating capacity in the
western states exceeded the demand for electricity by roughly 20 percent.

By the summer of 2000, however, demand for electricity had outpaced the
generating capacity available to supply the market. The reasons for that change
included increases in the demand for electricity throughout the region (because of
economic growth and weather) as well as losses of hydropower capacity and other
conditions that limited power supplies. In that setting, the restructured wholesale
market pushed electricity prices to unanticipated levels.
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BOX 1.
A CHRONOLOGY OF ELECTRICITY RESTRUCTURING IN CALIFORNIA

1994: The California Public Utility Commission (PUC) begins a formal rulemaking procedure
to consider approaches to restructuring the state’s electricity market. That action builds on
changes in federal law and regulation that began with the Public Utilities Regulatory Policy Act
of 1978 and continued with the Energy Policy Act of 1992.

1996: California law AB 1890 codifies various regulatory changes and initiatives by the PUC.
Those changes include requiring the state’s three major investor-owned utilities—Pacific Gas and
Eleciric {PG&E), Southemn California Edison (SCE), and San Diego Gas and Electric
(SDG&E)—to sell half of their fossil-fuel capacity (they eventually sold all of it); transferring
control of electricity transmission to a newly created nonprofit corporation, the California
Independent System Operator (CAISO); creating another nonprofit corporation, the California
Power Exchange (PX), to run wholesale auctions of electricity; and freezing retail electricity
prices until 2002 {or such time as the utilities recover certain costs). The California state auditor
reports that the western states as a whole have excess generating capacity of roughly 20 percent.

1998: The Califomnia PX begins operating at the end of March. Between August 1998 and
March 1999, market-monitoring, surveillance, and market-analysis groups of the PX and CATSO
issue reports expressing concern about the functioning of California’s wholesale electricify
market.

June 1999: The CAISO’s Surveillance Committee recommends that investor-owned utilities be
pgranted more authority to enter into long-term. contracts.

July 1999: SDG&E recovers its stranded costs (the decline in the value of certain assets, such
as generating facilities and long-term contracts with other suppliers, because of restructuring).
As aresult, it is allowed to charge its customers market prices for electricity.

2000: Growth of income in California and neighboring states—which affects the demand for
electricity—accelerates. In California, total personal income, which had grown steadily since the
restructuring debate began, jumps by about 9 percent from its Jevel in 1999.

April 2000: The price that California’s electricity generators pay for natural gas begins to climb
from about $3.50 per thousand cubic feet (reaching more than $6 by November).

May 2000: The sumimer cooling season begins. May and June 2000 rank among the 15 hottest
May-June periods of the past 100 years.

June 2000: Rising wholesale prices for elecfricity consistently exceed the frozen retail price. As
aresult, PG&E and SCE must sell purchased power at a loss. Customers of SDG&E, by conirast,
pay the market price, which is three times higher than it was the previous summer. On June 14,
PG&E interrupts service for the first time in its history, which affects 100,000 customers in San
Francisco.

August 2000: The estimated annual prices that generators pay for pollution credits—which
reflect the costs of producing electricity from fossii-fuel plants—rise to $30 per credit (from $10
in June), They reach $45 per credit by December.
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BOX 1.
CONTINUED

September 2000: California enacts a law rolling back and freezing retail rates for SDG&E
customers at the 1996 level.

October 2000: The PUC permits Southern California Edison to increase its short-term
borrowing authority from $700 million to $2 billion to pay for power in the wholesale market.

November 2000: PG&E and SCE file for rate increases to cover power costs they could pot
collect from consumers. The Federal Energy Regulatory Commission (FERC) releases a report
describing how market design and flawed regulatory policies in California have confributed to
high prices.

December 2000: The CAISO declares many Stage 3 emergencies, warning of the prospect of
blackouts as electricity reserves (the amount by which available generating capacity exceeds
demand) fall below 1.5 percent during periods of peak demand. The U.S. Department of Energy
orders electricity generators ouiside California to sell to the state’s wholesale market. FERC
imposes “soft” price controls (limits that may be exceeded in emergency circumstances) and
directs California’s investor-owned utilities to negotiate long-term supply contracts and reduce
their reliance on the wholesale market,

January 2001: The PUC approves retail rate hikes for PG&E and SCE. The CAISO orders
rolling blackouts on several occasions. Emergency orders by the governor direct the state’s
Department of Water Resources to buy power in response to the deteriorating financial condition
of the three large investor-owned utilities. The PX suspends operations.

Februnary 2001: The staie negotiates and signs long-term agreements to buy power. It begins
implementing a strategy intended o restore the financial health of the utilities, which includes
having the state purchase major transmission lines.

March 2001: Rolling blackouts occur statewide. FERC directs 13 power suppliers to refund $69
million that it says they overcharged utilities in January. The PUC approves immediate increases
in retail rates.

April2001: PG&E declares Chapter 11 bankruptey. Standard & Poor’s downgrades California’s
bond rating (from AA to A-plus) because of the state’s additional borrowing to address its elec-
fricity problems.

May 2001: California authorizes a $13 billion bond issue to finance its purchases of electricity.
The North American Electric Reliability Council wams that the state could face 260 hours of
rolling blackouts during the summer.

June 2001: FERC announces a price-mitigation plan for all of the western states, with wholesale
prices to be capped at a level reflecting the highest cost of generating electricity in California.

July 2001: Moderate temperatures help keep the demand for electricity lower than during the
previous summer. Even though water levels in the streams used to generate hydropower are low,
declining demand for electricity and falling natural gas prices combine to push wholesale
electricity prices to the lowest level since the spring of 2000. Prices in the spot market fall far
below the level that the state is paying for electricity under its long-term contracts.
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As the three large investor-owned utilities faced spiraling financial difficulties,
and disruptions in electricity supplies appeared possible, some observers began to
question whether the old regime (power monopolies overseen by state regulators) did
a better job of meeting the demand for electricity than the new ideal (many inde-
pendent producers interacting with consumers in a deregulated market). Observers
pointed out that the parts of the California market outside the restructuring plan
(mainly in the Los Angeles and Sacramento areas) faced fewer problems than the rest
of California, as did the other western states. By mid-2001—in the wake of one
bankrupt utility, even higher wholesale prices, and rolling black-outs—skeptics
blamed deregulation for putting California in a perilous position.

The Role of Restructuring

Much of the blame for California’s electricity crisis attaches to the state’s restruc-
turing plan—but not to its objective, electricity deregulation. The state’s plan gained
political support on the basis of what turned out to be faulty assumptions. It then
played a role in turning market stresses—high demand for electricity and limited
production capacity—in the summer of 2000 and beyond into a full-blown crisis, in
which California’s major utilities could not buy enough power to supply their
customers. But deregulation itself did not fail; rather, it was never achieved.

The restructuring plan did not remove sufficient barriers on both the supply and
demand sides of the market to allow competition to work—in part because it was not
designed to. Neither the state legislature and Public Utility Commission (PUC),
which framed the plan, nor the Federal Energy Regulatory Commission, which
approved it, envisioned the immediate or full deregulation of the electricity market
covered by the plan. Instead, retail prices were to be frozen during an interim period.
After that, the PUC would continue to oversee how much the utilities could charge
their retail customers for generating or distributing electricity.

In addition, the market outside the restructuring plan mostly remains regulated.
The California PUC has no authority over municipal utilities in the state, utilities in
neighboring states, federal power agencies, or interstate transmission companies. All
of those entities are still subject to local and federal controls. The continuing reg-
ulation of utilities int other parts of California and in neighboring states contributed
indirectly to California’s supply problems by limiting how much power those utilities
were able or willing to sell outside their traditional service areas.

Even without restructuring, California’s electric utilities would have faced a
difficult challenge in meeting the demand for power and holding down prices in 2000.
But at several key points during the unfolding crisis, features ofthe restructuring plan
limited the responsiveness of the supply and demand sides of the electricity market.
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Consequently, wholesale electricity prices were higher than they probably would have
been in either a traditionally regulated market or a more fully deregulated market.

On the supply side, the plan's freeze on retail prices left the three big utilities in
a financial shambles when wholesale prices in the spot market—where those utilities
were acquiring nearly half of their power—rose above the freeze level. The plan
made the utilities particularly dependent on that market in two ways: it encouraged
them to sell their fossil-fuel generating capacity, and it discouraged them from signing
new long-term supply contracts that could have protected them from adverse move-
ments in prices.

Faced with a universal-service requirement (they could not unilaterally drop
customers) and with a negative cash flow on nearly half oftheir sales, the utilities saw
their losses mount. Lenders downgraded their creditworthiness, thus raising their
costs for new borrowing. Moreover, independent power generators were able to push
up wholesale prices further and even withdrew supplies when it looked as though the
utilities might not be able to pay for their purchases. That happened in part because
elements of the plan’s auction system for the spot market appear to have created
strong incentives for suppliers to bid strategically in a way that raised wholesale
prices. Some generators may also have withheld supplies at certain times to boost
prices even more.

On the demand side, two problems coincided. Extreme weather and strong
economic growth put stress on the market by increasing the use of power. At the
same time, the freeze on retail prices magnified the impact of that stress on wholesale
prices by eliminating incentives for consumers to conserve power. Even a small drop
in electricity use—Ilike the decline that occurred in San Diego when the price freeze
there was temporarily lifted—would have been enough to let the state avoid some of
the disruptions it has faced.

The State’s Response

The developments in California’s electricity market and the failure of the state’s
restructuring plan provoked a political crisis. At the direction of the governor, the
state began taking steps in January 2001 to help secure future electricity supplies and
stabilize wholesale prices. The state has assumed a new role in purchasing wholesale
power on behalf of private utilities. It is also moving toward establishing a state-
owned utility that, in addition to buying power, would own an extensive transmission
grid and build new generating plants. Moreover, the state has abandoned the retail
price freeze, raising rates to ensure that consumers help cover its costs of buying
power,
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In addition, the state has negotiated long-term contracts, lasting up to 20 years,
with electricity suppliers. The potential cost of that intervention becaime apparent in
the summer of 2001 when electricity prices in the spot market dropped in response
to mild weather and lower demand, falling below the price the state was paying under
its long-term contracts. If that situation persists, Californians could be committed to
paying high electricity prices for many years to come—the prospect that led to
restructuring in the first place.

Lessons for the Future

Market restructuring and concerns about electricity prices and supplies are still
important issues in many parts of the country. This past summer, the California
market returned to a semblance of normalcy because of slower economic growth,
moderation in the extreme weather conditions that had boosted demand for electricity,
and a decline in the high prices for natural gas that had inflated the cost of generating
power. But the electricity market in the western United States is likely to remain vul-
nerable to new stresses (for example, water levels in streams used to generate hydro-
power remain low). Some observers have warned that the problems in California
might appear in other states.

California responded to its immediate concerns about the availability of elec-
tricity and the volatility of prices by directly intervening in the market—a response
that could prove costly to electricity consumers and taxpayers. Long-term solutions
to California’s electricity problems will most likely require three changes: removing
batriers to the addition of generating capacity, eliminating bottlenecks in the elec-
tricity transmission system, and removing regulatory restrictions on the sale of power
throughout the broad western market. Those actions would help make the supply of
electricity more responsive to changes in prices. On the demand side, the prospects
for successful restructuring would also improve if consumers faced the full costs of
electricity and were better able to adjust their use of power in response to changing
prices.



WHAT HAPPENED IN CALIFORNIA'S ELECTRICITY MARKET?

California's decision to restructure its electricity market came in response to changing
federal regulation of such markets beginning in the 1970s and to criticism of the
state’s market in the early 1990s. Consensus developed about two issues: first, that
regulated producers and markets delivered electricity at too high a price, and second,
that the future prospects for business investment in California were being hurt because
the state’s electricity prices were higher than those in other western states.

Electricity prices were high in California partly because the regulated market,
by assuring producers of a high rate of return on their investments, provided incen-
tives to build too much generating capacity. Policymakers, however, considered such
excess capacity a saving grace of the system when California’s restructuring plan took
effect. Capacity in excess of demand was a key to ensuring that wholesale prices
would fall with competition.

The plan required the state’s three large investor-owned utilities—Pacific Gas
and Electric, Southern California Edison, and San Diego Gas and Electric—to sell
part of their generating capacity. It also discouraged them from entering into long-
term supply contracts with independent power producers. Asaresult, the utilities had
to rely on the newly created spot wholesale market for about half of the electricity
that their customers demanded.’ (For more details about how the electricity market
in California operates, see Figure 1.)

California’s restructured electricity market functioned adequately at first,
although hot, dry weather throughout the West in 1998 put pressure on the system
(by increasing the demand for air conditioning and reducing the stream flows
necessary for generating hydroelectric power).” By 2000, however, it was clear that
capacity no longer comfortably exceeded demand. Since 1996, when the restruc-
turing plan was enacted, generating capacity in California and the West had changed
little, although the size of the population and the economy—which affect the demand
for power——continued to increase. During the summer 02000, the previous margin
of electricity reserves was eroded by further increases in demand for electricity
{because of economic and weather conditions) as well as by losses of hydropower
capacity and other supply circumstances. In response, electricity prices rose to
unheard-of levels. By 2001, utilities were facing bankruptey, wholesale prices were
continuing to rise, and customers were experiencing rolling blackouts. Skeptics about

1. In spot markets, transactions are made for immediate delivery (unlike futures markets, where trans-
actions are made for delivery from one month to one year in the future).

2. For a discussion of early pressures on the electricity market, see California State Auditor, Energy
Deregulation: The Benefits of Competition Were Undermined by Structural Flaws in the Markets,
Unsuccessfid Oversight, and Uncontrollable Competitive Forces (Sacramento: California State Auditor,
March 2001).
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FIGURE 1. WHO SELLS TO WHOM IN CALIFORNIA’S ELECTRICITY MARKET

Electricity Wholesale Market Retail
Producers (Conducted through auctions Customers®
and bilateral contracts™
Various Electric Utilities Homes
in California That —»| Businesses
Generate Power Govermnment
+ Investor-owned
utilities Various Electric Utilities
+ Municipal utilities in California That
P Distribute Power
+ Investor-owned
utilities
F)ﬂ(ljzrl‘];"ow?r Producers « Municipai utilities
m . I:];;l::l dent « Cooperative utilities
producers
» Qualifying facilities®
Federal Utilities Wholesale Brokers
« Bonneville Power -——————3 .
Administration California Department
« Western Area Power of Water Resources
Administration
Utilities in Other States

SOURCE: Congressional Budget Office.

a.  The California Independent System Operator conducts wholesale auctions of electricity. In addition, the California Power
Exchange conducted such auctions until it was shut down in January 2001,

b.  Califomnia’s restructuring plan allowed customers to buy electricity directly from independent producers and brokers, but
virtually all customers stayed with their traditional utility supplier as long as the freeze on prices remained in effect.

c.  Producers who use renpewable energy sources or cogeneration (waste heat from industrial processes) to make electricity.

the restructuring plan blamed it for placing California in a perilous position and for
pushing up the cost of electricity in other western states as well.

Befores Restructuring

California's electricity market is part of alarger, interconnected electricity grid called
the Western Interconnect. The Interconnect comprises 11 western states (as well as
parts of western Canada and northern Mexico) that effectively constitute one large
market for electricity. What happens to supply or demand in one part of the region
will influence prices in the other parts. For example, changes in the capacity to
generate hydroelectric power-—the cheapest source of electricity—in Washington
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State can affect the supply of electricity available to all power-importing states in the
Interconnect.

California is a net importer of power from its neighbors. In 1996, the state's
utilities sold about 20 percent more electricity to their customers than was generated
by local plants.® Typically, however, the state’s utilities and independent power pro-
ducers also sell to other states, and in certain seasons, the net flow of power is out of
California.

For years, electricity prices were much higher in California than in neighboring
states. In 1996, the average price to California households and businesses was 9.5
cents per kilowatt hour (KkWh)—75 percent more than the average price in the 10
other western states.” A big part of that difference resulted from the greater avail-
ability of cheap hydropower in other parts of the West. California’s policymakers
could not alter the allocation of western hydropower, which depends on nature (the
location of rivers) and federal policy (regional preferences in the sale of federal
hydropower). But they could address two other factors that caused high prices: the
structure of California’s market (regulated monopolies) and state policies to support
alternative energy. The fact that the state’s utilities were facing increasing market
pressure from independent power producers gave policymakers an extra impetus to
do something about high prices.

Inefficiencies of Regulated Monopolies. Before restructuring, California's electricity
was supplied by amixture of large private utilities (owned by investors) and municipal
power companies (owned by cities and counties). About 70 percent of Californians
were customers of the state’s three large investor-owned utilities.

To varying degrees, those utilities were vertically integrated, meaning that they
were involved in all phases of their industry, confrolling much of the generation, trans-
mission, and distribution of electricity in their respective service areas.” They also
functioned as regulated monopolies, meaning that each was the only utility that could
operate in its service area, though with certain restrictions. The state's Public Utility
Commission (PUC)approved the retail prices that those private utilities could charge
for electricity and oversaw the reliability of their service. The Federal Energy Regu-

3 Energy Information Administration, Electric Power Annual 1996, vol. 1, DOE/EIA-0348(96)/1 (August
1997), Tables 9 and 23, and Electric Power Arnual 1996, vol. 2, DOE/EIA-0348(96)/2 (February 1998),
Table 63,

4. Energy Information Administration, Electric Power Annual 1996, vol. 2, Tabie 6.

5. Transmission is the movement of power over high-voltage lines from generators to local utilities. Local
distribution systems then carry that power over low-voltage lines to households and businesses. Before
restructuring, San Diego Gas and Electric had the lowest level of vertical integration of the three large
utilities. It purchased about half of the power that it sold (rather than generating that power itself).
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latory Commission (FERC) was responsible for approving the wholesale prices that
electricity producers could charge utilities for power and the rates that utilities could
charge for the use of their transmission lines.

Under traditional regulation, the private utilities were allowed to charge prices
that recovered their costs of production and gave investors a large enough return to
attract ample capital for the utilities. Economists have long pointed out that such
regulation encouraged utilities to overinvest in electricity-generating capacity because
the cost of additional capacity could be more than covered by higher electricity prices.
Indeed, in the mid-1990s, California’s private utilities had much more generating
capacity than they needed to supply their customers.

The Cost of Supporting Renewable Energy and Cogeneration. Another factor that
contributed to high electricity prices in California before restructuring was federal and

state policies that ordered utilities to buy electricity generated from alternative energy
sources. The federal Public Utilities Regulatory Policy Act of 1978 required utilities
to purchase all of the power generated by smaller producers known as qualifying facil-
ities. Those producers generate electricity from renewable sources of energy (such
as wind power) or as a by-product of manufacturing (a process called cogeneration).
The 1978 law let the individual states set the prices that the utilities would pay for
power generated from those sources.

Initially, California’s PUC decided that the price for power from qualifying facil-
ities should reflect the cost of the most expensive source of electricity—nuclear
power. That decision was a boon to renewable-energy producers and cogenerators
in the state, who could produce electricity much more cheaply than that. In 1995 (the
last year for which data are available), California utilities paid an average of 12.3 cents
per kWh for electricity from qualifying facilities, compared with only 4.2 cents per
kWh for power from other sources.® As aresult, electricity from qualifying facilities
grew from less than 1 percent of the state's total generation in 1980 to about 20
percent in 1996.” That increasing reliance on alternative energy sources pushed up
the average cost of power for utilities. But because regulators allowed the utilities to
pass along the full cost of that power, their customers ended up bearing the brunt of
the higher costs.

Competition from Independent Power Producers. California’s large private utilities
had little incentive to try to reduce their high costs so long as their customers (both
retail customers and the municipal and cooperative utilities that purchased wholesale

6. Energy Information Administration, Renewable Energy 1998: Issues and Trends, DOE/EIA-0628(58)
{March 1999), Table 9.

7. Energy Information Administration, Renewable Energy 2000: Issues and Trends, DOE/EIA-0628(2000)
(February 2001), Table 6.
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power from them) had little ability to choose other suppliers. Much of the momen-
tum to restructure California’s electricity market resulted from federal policies that
supported the emergence of an independent power industry and gave the utilities’
wholesale customers greater flexibility to shop for lower-cost supplies. Retail cus-
tomers in the industrial sector also put pressure on the utilities because they had
increasing incentives to switch to natural gas (and generate their own electricity) or
relocate to regions with lower electricity prices.

One of the most important changes in federal policy was the Energy Policy Act
of 1992, which encouraged the entry of new independent producers into electricity
markets around the nation. Those independent firms increasingly sold power directly
to municipal and cooperative utilities and worked with large industrial customers to
develop cogeneration capabilities, which permitted those customers to supply part of
their own power needs and sell excess power to the ufilities. (Independent producers
—many of which generate electricity from natural gas—and small producers that use
renewable energy or cogeneration are known collectively as nonutilities; they are not
generally subject to price regulations or universal-service requirements.) The 1992
federal law also provided incentives for utilities to spin off affiliated but unregulated
independent power businesses. In addition, it gave independent producers open
access to the utilities’ transmission systems.

Before independents entered the market, California utilities had not faced com-
petition. The utilities' high costs of generating power, as well as the costs of their
long-term contracts with qualifying facilities, could be passed on to customers without
financial harm to themselves., As competition spread, however, those generating
plants and contracts increasingly became liabilities for the utilities; they eventually
became known as stranded costs.® The utilities could not recoup those costs in a
competitive market, where prices were expected to fall, unless regulators took some
action, such as setting a floor for retail prices. Most of the potential stranded costs
of California utilities resulted from long-term supply contracts. Any loss of wholesale
customers or large retail customers to independent producers raised the prospect that
the utilities’ remaining customers would face even higher prices.”

8. For a discussion of stranded costs, see Congressional Budget Office, Electric Utilities: Deregulation
and Stranded Costs, CBO Paper (October 1998).

9. Growing competition also threatened the utilities® ability to continue supporting state programs to
promote energy conservation and renewable energy withoutraising prices for their remaining customers.
Those programs include demand-side management (such as paying consumers fo invest in efficient
appliances), public benefit funds (which charge retail customers extrato pay for subsidies io renewable-
energy producers), and renewable portfolio standards (which require wtilities to supply a minimum
percentage of their power from renewable sources).
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The Restructuring Plan of 1996

Beginning in 1994, the California Public Utility Commission proposed a number of
regulatory changes to the electricity market. Those changes—together with public
law AB 1890, enacted in 1996—define the major elements of California's restruc-
turing plan.

. The three large investor-owned utilities were required to divest them-
selves of at least half of their fossil-fuel-powered generating plants.
(Fossil fuel includes natural gas, coal, and oil, but in California most of the
fossil-fuel plants burn natural gas.)

. A nonprofit corporation, the Power Exchange (PX), was created to run
wholesale electricity auctions, where the utilities were required to buy ali
of their power that was not coming from their own plants or from pre-
existing contracts (primarily with qualifying facilities}. That requirement
effectively precluded the utilities from entering into long-term contracts
with independent power producers because, until 1999, the PX did not
sell such contracts.

. The utilities were also required to transfer control (though not ownership)
of'their transmission networks to another nonprofit corporation, the Cali-
fornia Independent System Operator (CAISO).

. The restructuring plan froze retail prices for electricity until 2002 (or such
time as the utilities recovered certain stranded costs).

. Finally, consumers were given a choice of continuing to buy power from
their traditional utility or purchasing it from other suppliers—with the new
supplier delivering power over the utility’s distribution system and con-
sumers being billed separately for power and distribution services. (Al-
though many people believed that consumer choice was among the plan’s
most significant features, few customers actually switched suppliers while
prices remained frozen.)

Sale_of Generating Capacity. To promote wholesale competition among power
generators, the plan required the state’s three large private utilities to sell half of their
fossil-fuel-powered generating capacity.’® In the end, the utilities sold all of that
capacity, although they kept virtually all of their hydropower and nuclear assets. The
utilities also retained their long-term supply contracts with qualifying facilities,

10.  Energy Information Administration, Electric Sales and Revenue 1999, DOE/EIA-0540(99) (October
2000}, Table 17.
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although the plan gave them the resources to renegotiate the onerous pricing pro-
visions of those contracts.

By September 2000, the effects of the required divestiture of generating assets
were clearly visible. Power plants owned by the utilities provided just 28 percent of
the electricity in the state's restructured power market, down from 40 percent the
previous year. Meanwhile, the share from nonutilities in the state (independent power
generators, including qualifying facilities) reached 58 percent, up from 40 percent in
1999.1

With that shift, the nonutilities assumed a more important role in determining
prices in the new market. Under the plan’s rules for wholesale auctions, wholesale
electricity prices in the restructured market (like prices in other competitive markets)
would be determined by the marginal cost—that is, the cost of the last and most
expensive unit produced. Since divestiture, the utilities have generated their own
electricity only from hydropower and nuclear power facilities. They usually operate
those facilities to meet their base load requirements (the base level oftheir customers’
demand for power, not counting daily and seasonal peaks in use) because of those
facilities’ low variable costs. The nonutilities, by contrast, generate most of their
power from natural-gas-fired plants. Those plants also supply power for base load
requirements, but they are especially important in meeting the increased requirements
of peak periods. Thus, the contribution from gas-fired plants is critical in extreme
market conditions such as those 0f2000 and 2001, when demand rose to record levels
and the utilities’ supply from hydropower dropped. In those circumstances, the
market price of electricity depends directly on the level of natural gas prices and the
efficiency of operating gas-fired plants.

The Power Exchange. Most of the wholesale exchange of electricity between inde-
pendent producers and the investor-owned utilities took place in a new market, under
the aegis of the PX. Those utilities were required to buy power in that market. From
1998 until its termination in January 2001, the PX ran several different auctions,
matching supply and demand and setting prices. Sellers submitted bids in the form of
a supply schedule (how much they would supply at various prices), and buyers
submitted bids in the form of a demand schedule (how much they would buy at
various prices).

Initially, the PX conducted auctions only for power to be dispatched in each
hour of the next day (the day-ahead market). Later, it added a block-forward market,

11.  Datafrom the Energy Information Administration on existing capacity and planned additions to capacity
for electric utilities and nonutilities are available at www.eia.doe.gov. In both 1999 and 2000, the rest
of the market’s electricity came from power generators in other states, including federally owned sources
(such as the Bonneville Power Administraiion), and from municipal utilities in California. Much of that
additional supply was generated from hydropower.
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which allowed bids for blocks of hours for each day of the month, for one to six
months in the future. In both types of auctions, the lowest-bid supplies were awarded
first, but the price paid for all supplies was based on the last and most expensive unit
of power sold (the marginal cost of supply in the market at that time).

The PX was shut down in January 2001 after its two largest customers, Pacific
Gas and Electric and Southern California Edison, defaulted on payments for power
they had purchased through the PX. Atthattime, sellers stopped offering electricity
in PX auctions for fear of not being paid, and the exchange suspended participation
by the two utilities. Much of the business formerly conducted through the PX moved
to the CAISO or was replaced by direct contracts with the state government.

The Califorpia Independent System Operator, The plan’s other new institution, the
CAISO, took over the task of coordinating supply and demand in the state’s
electricity transmission system-—a job that had formerly been done by the private
utilities that owned the transmission lines. Electricity transmission requires the contin-
uous balance of power supply with consumer use (or load): too much or not enough
power at any moment can crash the entire system. The vertically integrated utilities
that owned the lines had managed that balancing task. But with open access to trans-
mission lines, there was concern that the utilities would give preference in scheduling
to power from their own generators. A primary goal for the CAISO was to ensure
nondiscriminatory access.

Besides scheduling power supplies from various sources for the next day (con-
sistent with projections of next-day demand), the CAISO is responsible for acquiring
access to additional supplies to meet unanticipated surges in demand or losses of
generation. To that end, the CAISO operates a real-time market—an auction for
acquiring power supplies in the next hour, separate from the auctions formerly run by
the PX. (That real-time auction enables the CAISO to buy what the restructuring
plan expected would be the small amounts of power necessary to balance the system.)
To ensure adequate reserves and avoid the need for last-minute purchases, the CAISO
conducts another auction for the provision of standby capacity. It can also forgo its
auctions altogether by contracting with suppliers bilaterally in so-called out-of-market
purchases. The CAISO then bills the utilities that distribute the electricity for its pur-
chases on their behalf.

As carried out by the Public Utility Commission, the restructuring plan limited
the ability of utilities to make long-term deals with independent power producers
(other than qualifying facilities) by requiring them to buy all ofthe power they needed
but did not generate themselves in the PX and CAISO markets. The restriction on
long-term contracting effectively prohibited the utilities from participating in futures
markets for electricity. That restriction, which was formulated as part of the 1996
plan, was eased somewhat in later actions. In 1999, the PX added the block-forward
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market to let utilities buy hourly blocks of power one fo six months in advance. And
in 2000, the PUC eased the limits on bilateral long-term contracts and futures trading,

One reason that California’s restructuring plan restricted long-term contracts
was to help ensure a competitive wholesale market by forcing a large share of power
sales into the new PX and CAISO auctions. The plan’s framers feared that if such
contract arrangements were allowed, they would let the utilities maintain some degree
of vertical control over independent producers and effectively thwart the goal of
divestiture.

Retail Price Freeze. The plan mandated a reduction and freeze in the retail price of
electricity. That provision had two goals. One was to allay consumers’ fears that
restructuring would force them to pay higher prices. The other was to assure the
utilities that retail prices would not drop too much relative to wholesale prices, so
they would be able to pay off their stranded costs. Accordingly, prices were supposed
to be frozen at a level 10 percent below the 1996 level. The freeze was to last until
2002 or until the utilities had paid off their stranded costs—whichever came first.

As it turned out, however, the reduction in prices for consumers was close to
zero because the state effectively loaned the utilities the present value of the 10 per-
cent reduction for their immediate use in paying off stranded costs and then required
them to repay that loan from a surcharge on customers’ bills."* The remaining funds
to repay stranded costs were to come from the utilities’ sales of fossil-fuel-powered
generating plants and from the difference between the retail price and the wholesale
price that would be set in the new competitive marketplace.

Consumer Choice. Finally, to help ensure that electricity users would ultimately see
the benefits of lower wholesale prices, consumers were immediately given the option
to purchase their power directly from a retailing generator (or reselling middleman)
of their choosing or to continue buying it from the utility that distributes the power.”
Framers of the plan expected that when the plan was fully implemented (by 2002 at
the latest), the retail price of electricity would reflect the wholesale price—what it -
cost for whichever producer customers had selected as their power source to generate

12, To make it easier for utilities to renegotiate contracts with qualifying facilities, the restructuring plan
gave utilities the right to receive a stream of income from ratepayers—paid as a special surcharge on
customers’ power bills. In a process known as securitization, the utilities turned that right over to a
state infrastructure bank in exchange for a cash payment. The state infrastructure bank then issued
bonds that are backed by that stream of income. Unlike the case with debt that the utilities could issue
themselves, income from those bonds is exempt from state taxes.

13.  Following the lead of deregulation in natural gas and telephone service, the owners of the distribution
network (which still held a monopoly) were allowed to charge a distribution fee for delivering power
to those customers. The fee could include charges for other services and for state programs.
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electricity. However, very few customers exercised their option to sign up with new
suppliers until California directed the utilities to raise retail prices in March 2001.

Market Developments from 1996 Through 2001

California’s electricity crisis was precipitated by a convergence of long-term trends
and special circumstances that created a scarcity of power and put upward pressure
on electricity prices, not just in California but throughout the West. Several events
are especially important to understanding the stress on electricity markets in the
region. Strong economic growth in California and extreme weather throughout the
West in the summer of 2000 pushed the demand for electricity to record levels. The
excess generating capacity of the early 1990s had almost disappeared by that time,
especially for peaking capacity (the generating capacity needed to meet the demand
for electricity when it is highest). The amount of water flow in streams used to
generate hydropower fell in 2000 from the high levels of 1999. And natural gas prices
increased sharply, making it difficult to use gas to meet the increased demand for
electricity or to replace hydropower without raising prices. In those tight market
conditions, some characteristics of California’s restructuring plan caused wholesale
prices to rise well above what they might have been under the old regulated system
or under a better restructuring plan.

Growth in Demand for Power Because of Economic Expansion. Increases in elec-

tricity consumption track increases in real (inflation-adjusted) personal income. In
California, real personal income grew at an annual rate of 3.2 percent from 1994
through 1998, with a corresponding increase in electricity consumption of 1.5 percent
ayear." In 2000, however, personal income in California grew by 9.3 percent, which
contributed to a surge in demand for electricity (see Figure 2). That unexpected jump
in demand put substantial upward pressure on prices.

Under normal circumstances, neighboring states in the Western Interconnect
might have responded by selling more power to California utilities, which might have
lessened the effect of strong demand on electricity prices. But their capacity to sell
to California was strained as well. Those states had to accommodate their own
growth in electricity consumption. For example, between 1994 and 1998, Arizona's
electricity use grew by 3.8 percent a year, and Nevada's grew by 6.5 percent a year,
rates much higher than the 1.5 percent annual growth that California experienced
during those years.

14, See Bureau of Economic Analysis, “Regional Accounts Data,” available at www.bea.doc.gov/bea/
regional/data.htm. Real annual growth in 2000 was estimated by the Congressional Budget Office using
BEA data for income and deflators for gross state product.
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FIGURE 2. ELECTRICITY CONSUMPTION IN CALIFORNIA, 1985-2000
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SOURCE: Congressional Budget Office based on data from Energy Informaticn Administration, Electric Power Annual,
vol. 1, DOE/EJA-0348/1 (various issues), Table A21.

Extreme Temperatures in Western States. Electricity consumption is also highly
dependent on local weather conditions, which affect the demand for cooling in the

summer and heating in the winter. For example, the California Energy Commission
estimates that if summer temperatures are 5 degrees Fahrenheit higher than normal,
California’s electricity demand rises by 8.5 percent.”” In a broad region such as that
covered by the Western Interconnect, usually when one area is having extreme
weather, such as sustained high temperatures, other areas will be experiencing mod-
erate weather. As a result, regional demand for electricity tends to be more stable
than local demand. Across the far western states, utilities have traditionally counted
on a pattern of peak demand during the winter in the north (Oregon and Washington)
and peak demand during the summer in the south (California, Arizona, and Nevada).

When unusually high or low temperatures occur throughout a broad area,
however, demand for electricity in the region can rise significantly. In the summer of

15.  California Energy Commission, High Temperatures & Electricity Demand—An Assessment of Supply
Adeguacy in California: Trends & Outlook (Sacramento: California Energy Commission, July 1999).
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1998, such a coincidence of high temperatures occurred in California and the South-
west. As aresult, California several times declared Stage 2 alerts, which authorized
the disruption of interruptible service (service for those customers who pay less in ex-
change for being cut off in times of shortage). Those weather conditions represented
the most extreme coincidence of regional temperatures since 1985 and were thought
to be an isolated occurrence. But in the summer of 2000, they happened again, as
temperatures stayed high for several periods all across California, Arizona, and New
Mexico. Demand for electricity in California was 14 percent greater that summer than
in the summer of 1999. Moreover, California’s neighbors (which otherwise could
have sent excess supply to the state) were experiencing high demand, too.

Weather conditions also had a constricting effect on the supply of power. The
far northwestern states experienced earlier-than-normal winter temperatures in the fall
0f 2000, so little transition existed between summer and winter demand peaks for the
entire western region. Because of that short transition, independent producers that
had run aging gas-fueled generators at high capacity through the summer were not
able to service those units fully during the normal autumn downtime. The result was
added maintenance problems with natural gas facilities during the winter months.

Problems with Generating Capacity. The large, unexpected increase in electricity
demand in 2000 came at an especially bad time, for two reasons. First, construction
of generating capacity in the West had not kept pace with the long-term growth of
demand. And second, unusually high levels of existing capacity in California-—at
times, nearly 10 percent of the state’s generating capacity—were idle for maintenance
and other reasons.

Between 1995 and 1999, generating capacity in the West remained essentially
the same. Data from the Energy Information Administration on capacity at the re-
gion's electric utilities and nonutilities present a combined picture of the stagnationin
capacity in the West (see Table 1).

When the restructuring debate began in California, the state had a large and
costly reserve of generating capacity. But the state’s early concern that high capacity
led to high year-round prices, plus local opposition to new generating plants and an
uncertain investment climate, contributed to a halt in construction of new facilities.
(Uncertainty about market restructuring was probably not a major cause of that halt,
since a similar lack of investment activity existed in surrounding states that did not
restructure.) As California’s reserve margin for electricity generation diminished in
the late 1990s, it became more and more costly to boost local production to meet
short-term increases in demand.

Besides limited capacity, the poor physical condition of existing generators
heightened the westermn states’ vulnerability to a severe market disruption in the face
ofhigher demand in 2000. The California Energy Commission reported thatin 1999,
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TABLE 1. ELECTRICITY-GENERATING CAPACITY IN THE WESTERN STATES,
1995-1999 (In megawatts)

1995 1996 1997 1998 1999

Electric Utilities (WSCC) 129,751 131,292 129,232 116,159 107,832

Nonutilities (Mountain and
Pacific) 16.617 17.408 16.985 29.672 40.096

Total 146,368 148,700 146,217 145,831 147,928

SOURCE: Energy Information Administration, Electric Power Annual 1999, vol. 2, DOE/EIA-0348(99)/2 (October 2000),
Tables 34 and 53.

NOTE:  'WSCC is the Western Systems Coordinating Council region {excluding Canada and Mexico) of the North American
Electric Reliability Council. Nonutilities are independent electricity producers as well as some small producers (known
as qualifying facilities) that use renewable energy sources or cogeneration to produce electricity. Mountain and Pacific
are regions of the Census Bureau; figures for those regions include small amounts of generating capacity in Hawaii and
Alaska.

about 60 percent of the state’s oil- and gas-fired generating units—capacity that was
critical for meeting peak-period demand—were at least 30 years old.® In part be-
cause of the maintenance demands of older equipment, a larger-than-usual share of
the existing capacity in California was idle at the outset of the summer 2000 crisis.!’
Planned outages in April 2000 idled about 8,800 megawatts of capacity—nearly a
fifth of the state's total. All but about 1,000 megawatts of that capacity came back
on line in the next few months, but unplanned outages grew over the summer, reach-
ing about 3,400 megawatts by August. During the subsequent winter crisis, un-
planned outages in the state hovered around 4,000 megawatts, or about 10 percent
of total generating capacity.®

The consequences of strong growth in demand, little growth in capacity, and
idled generators show up in data on peak reserve margins. Traditionally, uijlities have
tried to maintain a large enough reserve of untapped capacity to meet peak-period

16, Ibid.

17.  Federal Energy Regulatory Commission, Staff’ Report to the Federal Energy Regulatory Commission
on Western Markets and the Causes of the Summer 2000 Price Abnormalities, Part I (November 1,
2000), Figure 2-12.

18.  Federal Energy Regulatory Commission, Report on Plant Outages in the State of California (February 1,
2001), Figure 2.
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demand (both seasonal and daily peaks)."”” With growing demand and idled capacity,
peak reserve margins in California and the western region were already at historical
lows before the summer of 2000.° In 1997 (the last year reported), the reserve mar-
gin in California and southern Nevada was only 7.8 percent, down from 14.3 percent
in 1995 (just before California’s restructuring plan was enacted). Those estimates are
based on regional demand levels that do not assume a coincidence of extreme weather
across states, such as occurred in 1998 and again in the summer of 2000.*! Asa
result, they probably overestimate the actual ability of the western power market to
meet demand in such circumstances. Since then, reserve margins have continued to
shrink.

Problems with Hydropower Supplies and Natural Gas Prices. Electricity supplies in
the West in the summer 0f 2000 were constrained and increasingly expensive because

of several interrelated factors involving the supply of hydropower and the price of
natural gas. Stream flows returned to normal levels in the western coastal states
(from the high levels of 1999) and dropped below normal levels in the mountain
states, reducing the region’s capacity to generate electricity from hydropower. (In
effect, the West had benefited from conditions that were especially favorable to
hydropower in 1999, which had masked the problems of California’s restructuring
plan.} That reduction in hydropower forced the region to rely on more costly sources
of electricity, particularly natural-gas-powered facilities owned by independent gener-
ators. At the same time, natural gas prices across the country began to climb toward
record levels.

In 1999, the California Energy Commission estimated that the western states
had just enough reserve generating capacity to accommodate another summer like
that of 1998. In other words, regional demand could be met by fully utilizing all
available capacity, assuming that stream levels across the West were, on average, at
normal levels. That estimate also assumed that utilities would need to restrict sales
to some customers with interruptible service, as they had in 1998. But in 2000,
electricity generation from hydropower was lower across the western states than it
had been in 1998, so noninterruptible service was threatened, too. In California, net
generation from hydropower in 2000 dropped 13 percent from the above-normal level

19.  Reserve requirements are set by the North American Electric Reliability Council. Membership in the '
coungcil is voluntary.

20.  Celifornia Energy Commission, High Temperatures & Electricity Demand, Table III-1.

21.  Energy Information Administration, Electric Power Monthly, DOE/EIA-0226 (various issues), Tables
45 and 47. Although the North American Electric Reliability Council, which includes California utili-
ties, does not require mernbers to maintain a reserve margin (which includes allowances for scheduled
maintenance and forced outages), it does require an operating margin of 5 percent to 7 percent, which
could translate into a 15 percent reserve margin.
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TABLE 2. NET ELECTRICITY GENERATION FROM HYDROPOWER AND NATURAL
GAS IN 11 WESTERN STATES, FIRST NINE MONTHS OF 1999 AND 2000
(In millions of kilowatt hours)

Hydropower Natural Gas
1999 2600 1999 2000
Electric Utilities 154,020 126,955 29,846 35,995
Nonutilities 3.130 5231 £69.365 102.510
Total 157,150 132,186 99,211 138,505

SOURCE: Energy Information Administration, Electric Power Monthly, DOE/EIA-0226(2001/01) (Jamuary 2001), Tables 10
and 65.

NOTE: Nonutilities are independent electricity producers as well as some small producers (known as qualifying facilities) that
use renewable energy sources or cogeneration to produce electricity.,

of 1999.%2 For the other western states, total hydropower production fell by 18 per-
centin 2000. In particular, Washington, Oregon, and Idaho—which the previous year
had depended on hydropower for about 85 percent of their electricity generation (and
had sent much of that power to California)}—had to replace that low-cost energy with
electricity from more expensive sources.

That loss of supply from inside and outside California put further upward pres-
sure on electricity prices in the state and the region. As the demand for electricity
increased relative to the supply in the summer of 2000, the western market turned
increasingly to producers with natural-gas-fired generating plants (sce Table 2). At
the same time, the high cost of producing electricity from natural gas became greater
still. The prices that electricity producers paid for natural gas had remained fairly
stable—in the range of $2 to $3 per thousand cubic feet (mef)—since the wholesale
gas market was deregulated in 1986. Starting in April 2000, however, those prices
rose significantly above $3 per mcf, reaching $4.90 per mcf by August (see Figure
3)2

22.  Data for 1999 and the first 10 months of 2000 come from Energy Information Administration, Electric
Power Monthly, DOE/EIA-0226(2001/01) (January 2001), Table 11,

23.  Anincrease of $1 per thousand cubic feet in the price of natural gas translates into an increase of $20
per megawatt hour in the cost of producing electricity; see Federal Energy Regulatory Commission,
“Notice of Proxy Price for February Wholesale Transactions in the California Wholesale Electric
Market,” Docket No. EL00-95-018, available at www.ferc.gov/electric/bulkpower/feb_proxy.PDF.


http://www.ferc.gov/electric/bulkpower/feb_proxy.PDF

16 CAUSES AND LESSONS OF THE CALIFORNIA ELECTRICITY CRISIS September 2001

FIGURE 3. PRICES THAT CALIFORNIA UTILITIES PAID FOR NATURAL GAS,
JANUARY 1999 THROUGH DECEMBER 2000
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SOURCE: Congressional Budget Office based on data from Energy Information Administration, Natural Gas Monthly,
DOE/EIA-0130 (various issues), Table 24.

The increase in natural gas prices was itself related to developments in the
electricity market. Natural gas exploration and development lagged in the past decade
because of relatively low prices for oil and gas, which meant that there was little
excess capacity to absorb the increase in demand for gas in 2000 that resulted from
the demand for electricity. Thus, that higher electricity demand muost likely played a
role in raising natural gas prices. Support for that view comes from the fact that
prices paid for natural gas at the wellhead did not start increasing until June 2000,
whereas prices for gas delivered to utilities were already rising two months earlier.
Some observers contend that gas marketers actively restrained the supply of natural
gas to California in order to push up prices. Evidence for such actions is not appar-
ent, however—the average monthly prices that local distribution companies in the
state paid for gas in the past year were not significantly out of line with prices in high-
cost cities in the Northeast and the South.”

24.  Energy Information Administration, Natural Gas Monthly, DOB/EIA-0130(2001/06) (Tune 2001), Table
20.
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Another factor that made supplying electricity from natural gas even more costly
was the environmental controls that California adopted to carry out the federal Clean
Air Act and its amendments. Tn particular, electricity producers and other industries
in California that burn fossil fuels are required to hold credits for the right to emit
nitrogen oxides (NO,), a by-product of fossil-fuel combustion.”® Buying NO, credits
represents a cost to producers who exceed the legal standard for NO, emissions,
generally reflecting their aveided cost of acquiring cleaner fuels or investing in tech-
nology toreduce emissions. The increased use of natural gas in mid-2000 meant that
more credits had to be purchased. As a result, the price of the credits leaped from
$4,000 per ton of emissions to more than $45,000 per ton during that year. For a
natural-gas-fired turbine that emits two pounds of NO, for each megawatt hour
(mWh) of electricity it generates, credit prices at that level add about $45 per mWh
to the cost of electricity.?®

Cumulative Effects. By early 2001, California's restructuring plan was seen by vir-
tually all observers as a failure. The rolling blackouts that occurred during the first
few months of the year provided dramatic evidence of that failure—as did the soaring
wholesale prices for electricity and the worsening financial condition of the large
utilities that were subject to the plan. The prices that utilities paid for power to supply
both the southern and northern California markets had generally been below $40 per
mWh in the spring of 1998. Two years later those prices started rising dramatically,
reaching a monthly average of more than $250 per mWh by the end of 2000 (see
Figure 4). Although a precise total is difficult to determine, the press frequently
reported that between the onset of the crisis and the first quarter of 2001, the three
utilities lost a total of $12 billion to $14 billion. In April, Pacific Gas and Electric
declared bankruptcy, claiming debts of $8.9 billion.

WHAT ROLE DID THE RESTRUCTURING PLAN PLAY?

When California’s plan was enacted, the expectation of falling or (at worst) stable
wholesale prices was the political giue that held together the conflicting interests who
formulated and agreed to the plan. However, aspects of that plan—combined with

25.  The goal of the NO, credit program is to minimize the total cost of attaining a national standard for NO,
emissions, It requires the operator of a fossil-fuel-fired plant that emits NO, in excess of the standard
to purchase credits from other operators that generate extra credits by emitting NO, in an amount below
the standard, For more information about the NO, program, see Congtessional Budget Office, Federal-
ismand Ervironmental Protection: Case Studies for Drinking Water and Ground-Level Ozone (Novem-
ber 1997), and Factors Affecting the Relative Success of EPA’s NO, Cap-and-Trade Program, CBO
Paper (June 1998).

26.  Federal Energy Regulatory Commission, Staff Report to the Federal Energy Regulatory Commission
on Western Markets, Part 1.
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FIGURE 4. AVERAGE PRICES THAT UTILITIES PAID FOR ELECTRICITY IN
THE CALIFORNIA POWER EXCHANGE’S DAY-AHEAD AUCTIONS,
APRIL 1998 THROUGH DECEMBER 2000

Dollars per Megawatt Hour

300

250 —

200 —

150 |-

100 —

0 N O ) e e I v
Apr. 1998  Oct, 1998  Apr. 1999  Oct. 1999  Apr. 2000  Oct. 2000

SOURCE: Congressional Budget Office based on data for the northern and southern regions from the California Energy Com-
mission (available at www.energy.ca.govielectricity/wepr/monthly_day_ahead_prices.htmf).

limits on electricity supplies within the state and the rest of the West that were beyond
the reach of the plan—amplified upward pressures on wholesale prices.

Analysts point to three features of the restructuring plan that go a long way in
explaining how the stresses of extreme market conditions in the summer of 2000
pushed California’s utilities into debt and led to supply disruptions in the state. Those
features are the {reeze on retail prices, the restriction on long-term contracts, and the
design of the PX and CAISO markets. The first two features created a financial disas-
ter for the investor-owned utilities when wholesale electricity prices began to rise.
The third feature exacerbated those financial problems by letting independent pro-
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ducers avoid limits on wholesale prices and, perhaps, by enabling them to exercise
their market power to raise prices even further. However, the restructuring plan did
not and could not alter all of the western power market, much of which remained
regulated by other states and the federal government.

The Price Freeze

Initially, the freeze on the price that retail customers could be charged for electricity
acted as a price floor. The idea was that if wholesale prices fell (which they were
expected to do), retail prices would not fall along with them. That would help main-
tain the utilities’ cash flows, although it would also keep consumers from enjoying the
benefits of competition at the wholesale level. In the summer of 2000, however,
wholesale prices rose above the fixed retail price for a sustained period. When that
happened, the freeze acted as a price ceiling: utilities could not pass on their rising
costs to consumers.?’

Not allowing retail prices to change with conditions in the wholesale market had
three important effects. First, and critically, when wholesale prices rose, net cash
flows for the investor-owned utilities fell, which made it impossible for them to con-
tinue distributing electricity profitably. Instead, they had to sell at aloss. Even though
the utilities are required to meet all of their customers’ needs for power, their financial
difficulties have forced them to curtail service on several occasions (through brown-
outs and blackouts).”® Second, the price freeze probably discouraged new retail sell-
ers from entering the market. Third, the freeze diminished whatever incentive retail
customers would otherwise have had to reduce their electricity use. Such a reduction
could have helped dampen some of the upward pressure on wholesale prices.

Financial Problems for Utilities. The price fieeze affected the wholesale market for
electricity in ways that hurt the investor-owned utilities. As the financial condition of
those utilities deteriorated (from having to operate at a loss), some producers de-
manded higher prices to sell power to the utilities to compensate for the risk that they
would not get paid. Those fears proved to be realistic; the utilities stopped payments
to the CAISO and to small independent generators or cogenerators of electricity.
Some generators, such as those producing electricity from hydroelectric facilities,
reportedly refused to sell to California utilities at any price until credit concerns could

27.  Asnoted earlier, the freeze was intended to last until the three large investor-owned utilities recovered
their stranded costs or until 2002 (whichever came first). In the summer of 2000, the freeze still applied
to customers of two utilities, Pacific Gas and Electric and Southern California Edison. The freeze for
customers of San Diego Gas and Electric had been lifted on July 1, 1999 (although it was reimposed
later).

28.  Brownoutsinvolve decreasing the level of power supplied to customers (reducing the voltage); blackouts
involve turning off power completely.
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be resolved.” (Their reluctance was part of what prompted the state to assume re-
sponsibility for purchasing power on its own.} In addition, the large California utili-
ties operate distribution systems for natural gas, and the severe fall in their electricity
earnings jeopardized their ability to buy natural gas for resale to independent power
generators.*

Fewer Retail Sellers. More subtly, the price freeze probably also discouraged some
generators and marketers of electricity from selling power directly to retail customers
in California. Ifthe price faced by consumers who stayed with their traditional ufility
had tracked the wholesale price of power (even with various surcharges) rather than
being frozen, the resulting variation in prices would have left room for retailers to
offer fixed-price contracts to attract risk-averse consumers. Those alternative retail-
ers would have been free to sign long-term confracts with suppliers or engage in other
hedging activities to minimize the risk they faced in offering fixed prices to their
customers-—activities that the restructuring plan did not allow California’s private
utilities to pursue.

Little Incentive for Conservation. The retail price freeze also diminished the incen-
tives for consumers to conserve electricity. The ability of consumers to greatly reduce
electricity use on short notice is small relative to their total consumption. But relative
to the size of the power disruptions that California has experienced so far, the ability
to conserve could be significant. Reserve margins of less than 1.5 percent will trigger
rolling blackouts; in the blackouts of March 2001, about 5 percent of California’s
households and businesses experienced a loss of service, which lasted for less than
two hours. Even a very small percentage reduction in consumption could have helped
avert such interruptions of service.

In San Diego, where retail customers briefly faced market prices in the summer
of 2000, evidence suggests that higher prices caused a decline in power use. A
doubling of retail prices led to a drop in demand of between 2.2 percent and 7.6
percent, depending on the hour of the day.! By September 2000, legislators had

29.  The U.S. Secretary of Energy (first William Richardson and then Spencer Abraham) has required
generators to sell to the California market. The Secretary derives the authority to do that from section
202(c) of the Federal Power Act. If California utilities are nltimately unable to pay for electricity that
the federal government requires generators to sell to them, it is unclear who will be responsible for those
losses.

30.  TheU.S. Secretary of Energy has required natural gas suppliers to deliver to Pacific Gas and Electric.
The Secretary derives the authority to do that from section 302 of the Natural Gas Policy Act and section
101{c) of the Defense Production Act.

31.  James Bushnell and Erin Mansur, The Jmpact of Retail Rate Deregulation on Electricity Consumption
in San Diego, Working Paper PWP-082 (Berkeley, Calif.: University of California Energy Institute,
Program on Workable Energy Regulation, April 2001), available at www.ucei.berkeley.eduwucei/PDEF/
pwp082.pdf.
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responded to public pressure by reducing and refreezing retail prices in San Diego, so
customers there had no further incentive to curb their demand for electricity. Indeed,
the opposite may have occurred, since consumers increased their use when prices
dropped.

Although consumers’ ability to reduce power consumption in response to higher
prices is limited in the short term, it increases in the longer term. When they are faced
with the full cost of electricity, residential customers have an incentive to buy energy-
saving appliances, add insulation to their homes, or switch from electric to gas-fired
appliances. Industrial customers can not only purchase energy-efficient equipment but
also add their own power-generating facilities or even cogeneration facilities that
harness waste heat from their industrial processes.

A yprice freeze that keeps consumers’ costs low retards such reductions in the
demand for electricity. By protecting consumers from price volatility, a freeze can
also dampen their incentive to invest in the ability to alter electricity purchases on
short notice—such as by owning auxiliary petroleum- or gas-fired generators—or
even to sign up for interruptible service with their utility. The absence of a consumer
response to price changes places a greater burden on suppliers to adjust to shifting
market conditions.

The Restrictions on Long-Term Contracts

California's Public Utility Commission generally interpreted the restructuring plan as
incompatible with allowing the utilities to contract for long-term power supplies
outside the PX (until ifs termination) and the CAISO. That restriction applied to two
types of long-term arrangements: contracts that the utilities made in the futures
market and contracts in which the independent producers that had purchased the
utilities’ generating assets agreed to supply the utilities with a certain amount of
electricity in the future.*

The PUC’s opposition to long-term contracts was consistent with the plan's
emphasis on creating a competitive wholesale market and giving that market a bigrole
in determining the wholesale price of electricity. Indeed, in California, the spot
market ended up supplying about half of the utilities® demand for power, on average,
compared with only about 10 percent to 20 percent in other restructured service

32.  ThePXrequested and was granted authority by the Federal Energy Regulatory Commission in several
instances to offer forward contracts, including contracts for the block-forward market. Later, the PUC
permitted the investor-owned utilities to participate in those new PX markets, although it limited the
amount of power they could buy for future delivery. The PUC also reserved the right to review
coniracted prices for future reasonableness, so those new contracts did not effectively help the utilities
guarantee a price for future delivery,
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areas, such as Pennsylvania, New Jersey, Maryland, and the New England states.”
California’s reliance on spot-market purchases was even greater during periods of
peak demand. But the utilities could not defend themselves against increases in
wholesale prices by using their traditional recourse to self-supply or other risk-
management strategies. The rationale for discouraging long-term contracting, like
that for the retail price freeze, rested in large part on the assumption that available
generating capacity would remain large enough to keep wholesale prices low.

Historically, California’s big private utilities had not faced significant risk of
adverse price movements caused by changes in supply or demand. In collaboration
with the PUC, the utilities maintained a high margin of reserve capacity, which was
included in their rate base and thus paid for by customers. (A high reserve margin
contributes to reliability of service for consumers by making disruptions of service less
likely in the event that generating units are unexpectedly idled or load increases.)
Under the restructuring plan, by contrast, the new reliance on spot-market purchases
and the retail price freeze made the utilities subject for the first time to the risk of
financial loss if wholesale prices rose. Their ability to limit that type of risk was
sharply curtailed by the plan's restrictions on the use of long-term supply contracts
and futures markets and by the requirement that they sell much of their power-
generating capacity.

It is not clear that the utilities recognized their new exposure to market risks or
that they would have acted to reduce that exposure if they had been allowed to do so.
Some accounts suggest that initially, the utilities did not want to sign long-term, fixed-
price contracts because long-term prices were generally higher than the spot prices
they were paying in the PX and CAISC auctions and they were trying to maximize
cash flow to recover their stranded costs.

Had the utilities been able to enter into long-term contracts that guaranteed their
future cost or supply of electricity, such arrangements would have helped diminish the
shortage of power-generating capacity—and thus reduced the upward pressures on
prices. Such long-term guarantees would have encouraged independent generators
to build new capacity and would have improved the utilities’ financial position, so
generators might not have charged higher prices as compensation for the risk of
nonpayment by the utilities.

Because the investor-owned utilities were not able to protect themselves from
the risk of adverse movements in wholesale prices and because retail prices were
frozen, consumers were exposed to the risk of losing service. Furthermore, the plan’s
heavy reliance on the spot market to meet peak-period demand potentially gave inde-
pendent generators a great deal of power over that market.

33.  California State Auditor, Energy Deregulation, p. 24,
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Flawed Auction Markets, Price Caps, and Market Power

The spot market for electricity created by California's restructuring plan comprised
the PX and CAISO auctions, the rules governing those auctions, and oversight by the
FERC. Prices in spot markets for electricity can change quickly and dramatically
because both the short-term demand for electricity and (without a large reserve
margin) the short-term supply are not very responsive to changes in price. In other
words, in a tight market, only a very large price increase can produce the combined
responses in demand and supply that are necessary to avoid a supply shortage.

As with many features of California’s plan, the spot market might have worked
better if a sufficient reserve of peaking capacity had existed, as was assumed when the
plan took effect. Not only did the potential for large price increases grow as the re-
serve margin disappeared, but some analysts believe that features of the market’s
design contributed to even larger price increases. Those analysts point to the design
of the PX and CAISO auctions, the price caps established for the CATSO market, and
the withholding of supplies during certain periods.*

The design of the auction systems may have given individual sellers an oppor-
tunity to engage in strategic bidding to secure higher prices.” Sellers in the PX
auctions submitted bids in the form of a supply schedule; the markets’ operators then
scheduled power generation by those individual sellers, from the lowest-cost to the
highest, until all of the demand to be met by the auction had been satisfied. In the
CAISO auctions, sellers submit single-price bids, subject to a price cap that may be
lifted during emergencies. In both markets, the price paid to all successful bidders
reflects the cost of the last and most expensive increment of supply from the highest
bidder. Some analysts believe that the PX system gave sellers an incentive to submit
supply schedules with relatively low prices (reflecting actual costs) for most of their
sales and very high prices (exceeding costs) for the last units of power offered. The
idea was that sellers expected sometimes to be awarded that top price for all of their
sales but never risked not selling the bulk of their power.

The CAISO established price caps to eliminate the temporary spikes in prices
that can occur during periods of peak demand. Those caps may have served as a focal
point when sellers set the top price in their supply bids. That is, the existence of caps

34,  Foradiscussion of competition in the California market, see Severin Borenstein, James Bushnell, and
Frank Wolak, Diagnosing Market Power in California’s Restructured Wholesale Electricity Market,
Working Paper No. 7868 (Cambridge, Mass.: National Bureau of Economic Research, September
2000).

35.  For a discussion of how the auctions and price caps operate, see California State Auditor, Energy
Deregulation.
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in the CAISO market may have encouraged bidding in the CAISO and PX markets
at higher prices.®

The caps probably did not achieve their goal of effectively restraining prices.
The CAISO had discretion to lift its caps altogetber if it believed that a supply
shortage was imminent. If sellers withheld supply in the day-ahead market—so that
it looked to the CAISO as though a real-time shortfall was imminent—the CAISO
was more likely to lift its caps. Indeed, independent power producers reportedly
avoided the caps by selling some power to municipal utilities in California and to
utilities outside the state for resale to the CAISO, since out-of-market sales by those
utilities to the CAISO were never subject to caps.

It is also possible that individual sellers tacitly colluded to withhold supplies in
order to push prices above competitive levels. Taking advantage of the designs ofthe
auction system and price caps (to bid prices that exceeded costs) would enable those
suppliers to realize above-market prices and profits from withholding supplies.
However, evidence about how much, if any, capacity was withheld for competitive
rather than legitimate operational reasons is unclear. Academic and legal debate
continues over the extent to which the price increases of the past year resulted from
exercises of market power by electricity generators. Discussions about whether
specific laws have been broken focus on the Federal Power Act and its requirement
that wholesale electricity rates be “just and reasonable,” as well as on general antitrust
statutes that prohibit price fixing.

Regulated Power Markets in California and the Rest of the West

Another way in which California’s restructuring plan helped turn the market stresses
of mid-2000 into a crisis was by not adequately taking into account how dependent
the state’s large investor-owned utilities were on other utilities, both inside and out-
side California. The legislation that authorized the plan did not require all utilities in
the state to participate in the new market, and California law of course did not govern
other states’ utilities or federal power agencies. The three private utilities covered by
the plan buy only a small part of their electricity from those sources; but at the critical
margin, constraints on the flow of power into the new wholesale market probably
influenced the source and cost of the last kilowatt hour of power, which determined
the price for all of the electricity sold in the market.

36.  From the buyers’ perspective, the price cap in the CAISO auction would have represented the maximum
price they would want to pay in the PX auction. Ifthe PX price ever exceeded the CAISO price, buyers
would reduce their demand bids in the PX auction and allow the CAISO to make purchases on their
behalf.
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Specifically, the restructuring plan did not include 38 municipal and cooperative
utilities (most notably the Los Angeles and Sacramento municipal utility districts).
It also did not cover three small investor-owned utilities in the state. Together, those
excluded utilities account for about 30 percent of direct retail sales of electricity in
California. The state’s municipal utilities did not want to join the restructured elec-
tricity market for at least two reasons. First, they did not have the same high ex-
posure to stranded costs that the private utilities did, and hence, they did not need the
state’s plan to recover those costs. Second, they receive a federal tax preference that
could have been jeopardized if they had sold too much power, under the plan, to other
utilities (see Box 2).

Other constraints on the flow of power to the wholesale market inciude various
types of regulations, such as the regional-preference and average-cost-pricing rules
of the utilities outside the restructuring plan and regulations that impede the regional
transmission of electricity.

Regional-Preference Rules. Power from utilities outside California hasnot been com-
pletely free to flow in response to price signals in the state’s wholesale market. Those
utilities (like municipally owned and cooperative producers within the state) are re-
quired to meet the power demands of their service areas before exporting power to
other markets, even if wholesale prices are higher elsewhere. Similar regional-pref-
erence rules make it difficult for more power to flow to California from the federally
owned Bonneville Power Administration and Western Area Power Administration.
Those agencies supply about 10 percent of the California market, on average—mainly
through sales to municipal and cooperative utilities. But most of their relatively inex-
pensive hydropower goes to municipal utilities, cooperatives, and industrial customers
in the northwestern states.”

The regional-preference rules of local utilities and federal power agencies have
the effect of impeding energy flows across the western states largely because the
customers of that power do not have full rights to its use. In particular, they do not
have the right to resell the power on their own or to receive compensation if the utility
sells it elsewhere. That restriction has weakened somewhat in the past year, with

37.  The Bonneville Power Administration (BPA) may sell excess power at higher rates outside the region
and does sell some power to California’s municipal utilities. The Western Area Power Admindstration
{WAPA) sells to municipal utilities and cooperatives throughout the West at prices established under
terms similar to those for the BPA. The subsidies implicit in federal rate-setting and the reliance on
hydropower cause federal rates to be much lower than prices from nonfederal producers. Although the
BPA and WAPA are not free to sell to investor-owned utilities in California, both agencies engage in
power swaps with these utilities, dispatching federal power today to be repaid with California wtility
power at a later date.
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BOX 2.
MUNICIPAL UTILITIES AND THE FEDERAL TAX EXEMPTION
FOR STATE AND LOCATL BONDS

Many local governments operate electric utilities, generally known as municipal utilities {or
munis). The munis engage primarily in retail distribution, buying power from others and selling
it to homes and businesses in their service areas. But some mumis, including the Sacramento
Municipal Utility District (SMUD) and the Los Angeles Water and Power District (LAWPD), also
generate their own power.

The munis, like other state and local government entities, commonly issue bonds to pay for
construction. The interest on such bonds is generally exempt from federal taxation. As a con-
sequence, bondholders are willing to accept a reduced interest rate, and the munis can borrow at
favorable rates. Federal policy favors the munis in other ways, too: by exempting their income
from federal taxation and by giving them preferential access to low-cost federal power.

Federal restrictions on the use of the munis’ borrowed funds have made California’s mumis
reluctant to sell power to the state’s investor-owned utilities for fear of losing the tax exemption
on their bonds. The federal government limits the use of tax-exempt bonds in financing public
facilities in order to prevent state and local officials from using the proceeds to make favorable
loans to private businesses. Section 141 of the Internal Revenue Code generally allows no more
than 10 percent of bond proceeds to be used by a private business if that business is receiving
favorable electricity rates or is outside a muni's traditional service area. That private-use restric-
tion applies over the life of a bond issue, and violation can result in the interest income becoming
taxable refroactively.

Participation by mumis in a restructured electricity market could violate the private-use rule
and trigger taxation of interest payments on their bonds.” One example relates to mumis' power
sales. Selling power to utilities outside a muni's service area, if that power was generated by or
transmitied over facilities financed with tax-exempt bonds that have not been paid off, could
violate section 141. A second example relates to power distribution for others. Allowing
investor-owned utilities to use a muni's distribution facilities that were financed with tax-exempt
bonds that are still outstanding could also violate section 141. In 1999, the SMUD and LAWPD
made about 15 percent of their power sales to other utilities. However, that electricity was
generated at debt-free facilities (no longer subject to the private-use rule), was sold in short-term
spot markets consistent with Internal Revenue Service regulations, or fit under the allowable
limits on private use.

1. See Dennis Zimmerman, Efectricity Restructuring and Tax-Exempt Bonds:  Economic Analysis of Legislative
Proposals, Report RL30411 (Congressional Research Service, January 20, 2000),
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some suppliers offering to pay large customers not to take power (as part of their
programs for demand-side management) and others granting sale rights.*®

Average-Cost Pricing. A common feature of power regulation in the United States
is that a regulated provider of electricity sets a price that reflects its average costs.
All of the utilities outside California’s restructured market generally adhere to that
pricing rule. However, average-cost pricing reduces incentives for the customers of
those utilities to limit their consumption when power costs rise. Such conservation
would help free up supplies that could be sold on the wholesale market.

Although some of those utilities have been forced to buy increasingly expensive
power in the wholesale market to compensate for high demand and lost hydropower
capacity, price increases to their local customers have been held down by the
continuing low costs of the power they generate themselves or buy from the federal
government. As with regional preferences, the problem here lies not just with
average-cost pricing but with the rights to the power: customers would have full
incentives to conserve in the face of rising spot prices if they could resell that power
in the wholesale market.

Transmission Bottienecks. Other types of regulation, related to the construction of
transmission lines and the pricing of transmission services, also impede the flow of
electricity from regions where it can be produced at the lowest cost to regions where
consumers value it the most. Individual transmission systems are generally part of
broad power grids that connect many states. For that reason, transmission services
and rates are regulated by the federal government. (Only in Texas, where transmis-
sion is entirely within the state, is there no federal role.) Decisions about the con-
struction and siting of transmission lines, however, are primarily a local affair. With
the growth of nonutility suppliers and wholesale competition, power is moving across
transmission lines in directions and volumes that the utilities that designed the systems
did not envision. Those new flows have created bottlenecks in the delivery of power.

The building of new transmission capacity to remove bottlenecks is limited by
two factors: the extent of local control over construction decisions and the way in
which transmission services are priced. Requests for permission to build transmission
lines must come from local utilities, which are state-franchised monopolies, and must
be approved by local regulators. Investments that create opportunities for outside
utilities or independent power producers to compete in a local market or that appear

38.  Anotable example is Kaiser Aluminum, which buys electricity from the Bonneville Power Administra-
tion, Kaiser chose to shut down its aluminum operations until the fall of 2001 (when its current contract
with BPA expires) in order to resell its cheap BPA power to California. The BPA is acting as Kaiser’s
marketing agent, sefling most of the power at full market prices minus a small marketing fee. Kaiser
employees continue to be paid during the shutdown.
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primarily to benefit other communities may be suspect. The siting of transmission
lines is also dependent on local approval and environmental considerations.

The regulation of prices for transmission services may also mute economic
signals about when and where to add new capacity. Most transmission lines in the
United States are owned by private utilities or the federal government. The principal
regulatory agency for private lines is the FERC, which sets prices for transmission on
the basis of a utility’s average systemwide cost of building and operating transmission
lines, a fair market return on the utility’s investment, and its current operating costs.
The federal power agencies (such as the Bonneville Power Administration) are largely
self-regulating. They settheir own systemwide transmission rates on the basis of his-
torical capital costs and current operating costs. The average-cost-pricing rules used
by the FERC and the federal agencies do not provide incentives to add capacity to
congested parts of the transmission grid.

CALIFORNIA’S RESPONSE: A NEW ROLE FOR STATE GOVERNMENT

A broad goal of restructuring in California was to secure the benefits of competition
for electricity consumers in two ways: by breaking up the vertically integrated, state-
regulated monopolies to create more wholesale suppliers, and by giving retail cus-
tomers the chance to choose their power producer. However, the state’s response to
the crisis and its efforts to secure adequate electricity supplies and control volatile
wholesale prices are leaving California with a new market structure,

The new market differs from the old regulated-monopoly system, from the
interim restructuring plan, and from the competitive ideal that the state was working
toward. Beginning in January 2001, the governor, the California legislature, and the
Public Utility Commission acted to give the state a long-term role in buying wholesale
power on behalf of private utilities. Lawmakers are also moving toward establishing
a new state-owned utility that would not only buy power but also own and operate
the transmission systems of the state’s private utilities and build and operate new
generating plants. The state has effectively abandoned the freeze on retail eleciricity
prices, raising rates to help cover its costs of buying power.

The New Purchasing Agency

The California agency now charged with purchasing electricity is the Department of
Water Resources (DWR). That department has become one of the largest buyers of
electricity in the country. It has reportedly signed contracts that cover 90 percent of
the wholesale purchasing requirements of the state’s three large investor-owned
utilities—or about one-third of California’s total power use. In addition, a new
agency, the California Consumer Power and Conservation Authority, will acquire
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generating capacity to supplement the state's supplies and sell the power it generates
to the DWR. A new state bureaucracy will also be needed to manage much of Cali-
fornia's transmission grid if the state is successful in taking over the transmission lines
of the three large utilities.

California is planning the largest state or local bond issue in history—as high as
$13.4 billion—in the fall 0f 2001 to finance its purchases of electricity and natural gas
in 2001 and its acquisition of private transmission assets. Revenue from the sale of
those bonds may also be used to help shore up the financial position of the private
utilities. In the first seven months of 2001, the DWR spent about $9.5 billion from
its general fund and from short-term borrowing to buy electricity and natural gas
(recouping only about $1.5 billion from reselling that power to utilities). The agency
made those purchases in the spot market for immediate delivery as well as in the
markets for short- and long-term delivery, with signed contracts valued at over $45
billion. The contracts guarantee delivery for various periods, some as long as 20
years.

With the emergence of the DWR, the role of the state’s private utilities and the
PUC (which regulates those utilities) is diminishing. And with one large buyer replac-
ing three utilities in the state’s wholesale market, competition will most likely diminish
as well. Those utilities may keep their nuclear and hydropower generating plants and
their long-term supply contracts with qualifying facilities, but otherwise they will have
asmall presence in the wholesale market. Instead, the utilities will act as distributors
of power purchased by the state, charging retail customers for the full cost of those
purchases.

The future position of the state’s independent power producers may also be in
question. Not only are they facing fewer buyers, but their biggest customer, the state,
may have the authority to seize their assets if it believes they are charging too much
for electricity or restricting supplies. The California Senate passed aresolution in July
2001 indicating that it would support the governor in such a seizure.

In August, the PUC effectively yielded authority to the DWR to set retail elec-
tricity rates without public review in order to ensure sufficient revenues to cover its
bond issue. (Both organizations are subject to direction from the governor’s office,
which appoints members to the PUC and selects managers of the DWR.) The PUC
had already approved rate hikes in January and March to help cover the state’s costs.
In future, the state will direct the large private utilities to set rates that will repay
expenses incurred in 2001 and cover the state’s current costs of buying power. The
state plans to secure its upcoming bond issue with those power revenues. The PUC
will continue to oversee the part of the retail rate that covers the utilities® cost of
generating electricity, having power purchased on their behalf, and distributing power.
It is not clear which organization—the PUC, DWR, or a new agency—would decide
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what rates are necessary to finance operations of a future state-owned transmission
grid.

Implications of the State’s New Role

California’s actions represent a blunt solution to the problems of insecure supply and
volatile prices—a solution that ultimately may present the state with many ofthe same
problems that restructuring was intended to solve. The goal of securing the benefits
of competition appears to be farther away than ever. For example, tension exists
between the state’s need to raise rates to pay for the debt it incurred during the crisis
and the right of ratepayers in a competitive market to contract with other power pro-
viders. In fact, since the rate hike of March 2001, some industrial customers have
begun exercising their option to choose other suppliers. As a result, the state wants
to rescind that option for all customers. The situation is similar to the one that pre-
vailed before the crisis, when utilities with stranded costs opposed a rapid switch to
a competitive system because it would leave them unable to recover those costs from
ratepayers.

Two other factors that could make it harder to achieve the goal of competitive
prices are the lack of transparency of state actions and the possibility of government
subsidies to the state electricity business. In general, the state will not be subject to
oversight in its rate setting. Electricity rates are supposed to cover financing costs,
current power costs, and administrative costs. Because the state is actively concerned
about security of supply, it may be putting too much emphasis on costly long-term
contracts—much as the private utilities relied too heavily on risky spot-market
purchases. Already, in July 2001, as demand and wholesale prices dropped with
moderate weather in the West, the average cost of the state’s power purchases ($133
per mWh) rose above the average price in the spot market ($82 per mWh).* Those
and any future losses on power purchases will be passed on to consumers. Moreover,
it is not clear what “administrative costs” of the state will find their way into retail
electricity prices. With no oversight, California has already demonstrated its reluc-
tance to publish information about the contracts it has signed or its costs of purchas-
ing power and has released that information only under court order.

Ifthe state cannot recover all of its electricity-related costs through retail prices,
California taxpayers will have to make up the difference. In short, the state may be
atrisk of creating a major government-subsidized industry—an industry that private
suppliers could be at a disadvantage in competing against.

39.  California Department of Water Resources, “July Energy Costs Down Significantly™ (press release,
Sacramento, July 16, 2001), available at www.owe. water.ca.gov/newsreleases/2001/7-16-0 1 energycosts.
html. :
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LESSONS FOR FUTURE RESTRUCTURING EFFORTS

California’s problems have occurred at a time when many other states are restructur-
ing, or are debating the merits of restructuring, their electricity markets. The experi-
ence of California suggests several lessons for those states about both the supply and
demand sides of electricity markets. In particular, if markets rather than regulation
are to determine the price of power, prices must be allowed to respond when unantici-
pated disturbances occur—such as last year's very hot summer in the West. The sup-
ply and demand sides of the market together must be sufficiently robust to dampen
such swings.

Supplv-Side Lessons

The lessons for the supply side of the market are twofold. First, restructuring is more
likely to succeed when more of the power in a market is free to respond to price
signals. As California attempted to restructure, regulatory constraints limited the flow
of power to the state's wholesale market from municipal utilities in California, from
utilities in other states, and from federal power agencies. Second, utilities should be
free to manage the risks of adverse price movements in that competitive environment
by entering into long-term contracts. One lesson not to take from the California ex-
perience relates to the size of the reserve margin: building enough generating capacity
to meet the demand for electricity under any scenario may not be cost-effective.

If restructuring is to allow supply to be more responsive to prices by moving
power within the market, it must also address regulatory barriers to the construction
and operation of transmission systems. A restructured market that works well will
probably feature an immediate increase in the demand for transmission services, as
communities increasingly acquire power from new sources in new locations not
envisioned by the original designers of the transmission grid.** The regionwide costs
of supplying electricity can drop if low-cost generators from some states in the region
are able to provide more power than before. Moreover, the responsiveness of region-
wide supply can improve if additional suppliers from part of the region are able to put
more power into the grid to offset disruptions in supply locally or unexpected surges
in demand elsewhere in the region. To realize those gains, however, consumers must
be willing to accept a trade-off: the lower prices that result from access to out-of-
state power supplies will sometimes rise when their state sends supplies to other parts
of the region.

40.  Any increase in the distance that power is transmitted will result in some additional transmission losses
(about 9 percent of the electricity that leaves power plants is lost to heat transfer, which results from
resistance in the power lines).
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Making sure that transmission capacity does not limit the responsiveness of
supply may require changing how transmission services are regulated and priced (to
create appropriate incentives for new construction) and how new lines are approved.
For example, some analysts have called for charging different, market-sensitive rates
for transmission in different parts of the overall system—a practice known as node
pricing—to provide greater incentives for construction to remove bottlenecks. The
FERC believes that creating regional transmission organizations to operate large
sections of the grid could help, too.*

Restructuring is also more likely to be successful if utilities are allowed to use
standard risk-management tools. Letting utilities both enter into long-term contracts
with suppliers at fixed prices and hedge through the futures market would help
protect them from the financial difficulties that have plagued California’s power
distributors. It would also enable the utilities to offer greater price certainty to their
customers (in place of a freeze on retail rates). That price certainty is important not
Jjust because it protects against high prices but because it creates a better climate for
producers, distributors, and consumers.

Having a large reserve of generafing capacity could ease the transition from a
regulated to a competitive market structure. Indeed, if California had implemented
its plan in the early 1990s, when the state’s utilities still possessed more capacity than
they needed, the market could have better handled the stresses that arose in the sum-
mer of 2000. That improved response could in turn have masked some of the faults
of the restructuring plan.

Creating such areserve as a matter of policy, however, is an expensive way to
ensure price stability. One of the reasons that the state moved to a competitive
market structure was to help reduce electricity prices by lowering the costs of the
utilities’ reserve capacity. Ina competitive market, producers’ investment in reserve
capacity should be consistent with the amount of price stability (or, equivalently,
supply security) that consumers are willing to pay for in the form of long-term supply
contracts.

Demand-Side Lessons

California's freeze on retail rates inhibited the response of electricity users to the
state’s supply problems. Thus, it proved to be a major factor in the ensuing crisis.
A simple lesson of that experience 1s that consumers need to face the real cost of
electricity. Exposing consumers to price changes will induce them to increase their
use of power when prices fall and curtail it when prices rise. When prices do not

41. See Federal Energy Regulatory Commission, "Regional Transmission Organization,” Order No. 2000,
Federal Register, vol. 65 (January 6, 2000}, p. 809.



CAUSES AND LESSONS OF THE CALIFORNIA ELECTRICITY CRISIS 33

change along with costs, and when the amount of power demanded cannot respond
to prices in that way, a greater adjustment must be made on the supply side of the
market.

Price signals should encourage consumers not only to buy more or less power
now but also to invest in the ability to adjust their future power use. Some of the
same demand responsiveness that results from having consumers pay market prices
may also be achieved if utilities either compensate customers for reducing their use
or allow customers to resell power to others (in which case, a third party is paying
them to reduce their use).

An important distinction exists between long- and short-term capabilities for
lowering power use. In California, consumers have already responded over the years
to high electricity prices by, among other things, adding thermal insulation to build-
ings, purchasing efficient appliances, and switching to natural gas. Those are long-
term investments. Indeed, the state ranks among the lowest nationally in per capita
use of electricity by households. However, electricity consumers—particularly house-
holds—have acquired few devices that would let them reduce electricity use on short
notice, such as real-time meters (which would tell them when prices were changing),
backup power supplies, or dual-fuel capabilities. One reasonis that consumers do not
usually face real-time prices (in particular, the full cost of generating electricity during
peak-use times). Another reason is that although electricity prices in California have
been high overall, they have historically been stable.

Some analysts believe that the supply adjustments and resulting price increases
in California would have been much smaller if various techniques to manage demand
had been in wide use before restructuring.” For example, several approaches can
make real-time pricing easier, such as technologies that monitor electricity use and
prices, and contracting arrangements with electricity suppliers that permit the cus-
tomer (or a designated agent) to interrupt service when the price rises. In many cases,
large industrial customers already have the capacity to monitor and adjust their
demand in the face of rising prices and, in fact, do so. Successful restructuring may
necessitate that residential and commercial customers acquire many of the same
demand-management capabilities that industrial consumers have.

42.  See Stephen J. Rassenti, Vemnon L. Smith, and Bart J. Wilson, Demand-Side Bidding Will Control
Market Power, and Decrease the Level and Volatility of Prices (Tucson: Economic Science Laboratory,
University of Arizona, February 2001); Severin Borenstein, The Trouble with Electricity Markets (and
Some Solutions), Working Paper PWP-081 (Berkeley, Calif.: University of California Energy Institute,
Program on Workable Energy Regulation, January 2001), available at www.ucel.berkeley.edu/ucel/PDF/
pwp081.pdf; and Paul Joskow, “Deregulation and Regulatory Reform in the U.S. Electric Power Sector”
(paper prepared for the Brookings-AEI Conference on Deregulation in Network Industries, December
10, 1999, revised February 17, 2000), available at htip://econ-www.mit.edu/faculty/pjoskow/files/
BrookingsV2.pdf.
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