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Discussion Topics

 Myth 1: Nodal markets are inherently less liquid (as compared to zonal /
bi-lateral markets)

« Myth 2: Banks have virtually in-exhaustible access to capital at low cost
(pre-2008 perception)

* Myth 3: Liquidity from hedge funds and exchange clearing can entirely
replace the banks’ role in the power market
— Power market liquidity from banks has decreased since 2008 due to the financial crisis

— Exchange clearing and hedge funds, IPPs or other alternative players have filed the gap,
particularly on short term liquidity. Volcker rule may hasten this

— Will the role of banks change with respect to longer term liquidity and lending?

* Myth 4: Bank "customer business" and proprietary trading are clearly
distinguishable

 Myth 5: Power markets are "liquid" (i.e. Banks can do "customer
business" in power without warehousing the financial risk)

Disclaimer and disclosures;
* Views expressed here are my own and not those of my company
* | consider myself a pro-LMP, pro-competition protégé of Dr. Hogan (though Dr. Hogan may differ in this assessment)
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ENDS: The Function of Spot Markets

« A spot market in electricity has two principal functions:

— Maintain Efficient Short-Term Operations and Dispatch — Least-cost and
reliable dispatch to meet load given available resources in the hour/day; efficient
usage of transmission capacity; largely independent of longer-term contract
arrangements.

— Facilitate Longer-Term Contracting and Competitive Entry — Spot market
reduces the risks of contracting; Allows contracting parties to sell “overs and
unders” to meet their obligations at least cost/highest profits, facilitates entry by
undiversified competitors, each of which can compete in the specific activity it
does best without needing to be a self-contained, full-service producer; sends
price signals regarding when and where new generation or transmission is
needed.

« Market design needs to get the first one right, not only in terms of efficient,
least-cost dispatch and transmission usage, but also in creating the right
signals to support the second function

« A spot market should allow market forces to determine the amount, mix and
cost characteristics of generating plants, and the level and shape of
demand, in the long run. This is where the largest benefits can be
expected from a well-designed competitive market.
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Does LMP Design Sacrifice Liquidity?

Reported ICE Trades During February 2012
b Trade VO|Ume On ICE fOI’ FEbruary Sum of Total Volume Sum of Total Volume
H H Row Label - Traded (MW Row Label =7 Traded (MWH
2012 in US markets shown in the oW Labels raded (MW tow Labels raded (MWE)
tab|e at nght Alberta 1,635 Alberta 1,343,135
] ) _ COoB 11,400 coB 167,800
— PJM LMP market is most liquid Mid C 204,825 Mid C 39,631,400
Ontario 650 Ontario 254,800
— Some “LMP” markets are not that Palo 24,825 Palo 5,495,775
|iquid SOCo 800 SOCo 10,000
=ILMP =ILMP
— Mid - C bilateral market is quite CAISO NP 15 6,700 CAISO NP 15 2,412,600
l id CAISO SP15 237,763 CAISO SP15 57,883,990
Iqul ERCOT 269,061 ERCOT 14,254,286
: MISO lllinois Hub 50 MISO lllinois Hub 400
M_anY bilateral markets are very MISO Indiana Hub 176,185 MISO Indiana Hub 16,124,320
I||IQUId MISO Minn Hub 200 MISO Minn Hub 3,200
“r - .. ” ... . Nepool MH 120,950 Nepool MH 14,073,000
« “Liquidity” definitions relative — YISO A 3700 | NSO A 3,693,750
. . NYISO G 8,700 NYISO G 1,489,950
l.e. equr“es, other NYISO J 1,500 NYISO J 570,850
e PJMAD Hub 63,300 PJM AD Hub 16,258,800
CommOdItIeS, CDSS, etC. are PJM Eastern H 650 PJM Eastern H 217,850
- . PJMJCPL Zone 100 PJMJCPL Zone 438,000
IOtS more I|C]U|d PJM NI Hub 10,900 PJM NI Hub 9,317,250
PJM PSEG Zone 395 PJM PSEG Zone 850,610
PJM WH 1,097,576 PJM WH 123,957,524
=I(blank) =I(blank)
(blank) 43,696 (blank) 3,516,500
Grand Total 2,295,561 Grand Total 311,965,790

Regardless of market design, liquidity mainly driven by diverse ownership of
generation and load serving obligations, and ready access to transmission
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llliquid Bilateral Markets Likely Maintain Significant
Inefficiencies

: February 20, 2012 PM RT Market in UK
* UK Real Tlme SpOt market "System Sell |"System Buy |Bid/Offer
bid/offer spreads for 2/20/2012 are Price’ [|Price" |spread

. . SP 25 41.0 41.0 0.0

shown in the table at right: sp 26 204 604 200

. . SP 27 38.8 40.0 1.2

— Requirement for bilateral SP 28 367 398 30

arrangements makes managing e " " I

. . SP 30 31.2 39.8 8.5

imbalances more difficult SP 31 34.4 48.7 14.3

SP 32 34.7 48.7 14.0

SP 33 34.8 48.5 13.7

- - SP 34 35.9 48.3 12.4

— Wide _b|d/offer spreads can be_ — s oY T

crushing for merchant generation SP 36 53.2 925 393

. . SP 37 54.4 102.6 48.2

or a transmission dependent LSE P 38 210 %0 0

SP 39 36.6 50.6 14.0

SP 40 35.5 48.6 13.1

H 1 1 11 1 SP 41 37.0 46.5 9.5

— L|k_ely result is |neff|C|ent_d_|spatch = 22 i =2

as integrated market participants sP 43 347 128 82

H SP 44 32.7 41.9 9.2

rely on self-scheduling own | e o o =

resources rather than accessing SP 46 324 20.1 7.7

. % ’” SP 47 34.7 35.7 1.0

‘r‘narket 1;0r covering “overs” and o v " e
unders

UK RT Balancing Market Managed by GB System Operator

ISO markets provide low transaction cost access to the spot market, efficient
dispatch and efficient use of transmission. Transparent, reliable spot pricing creates
a straightforward index against which to settle futures and contracts for differences
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PJM West Hub Spot
Very Liquid; Low Bid/Offer Spreads

inentalExchange™ (ICE) - akle dison Mission Marketing & Trading, Inc. = ﬂ

activate Al X[CXONY,  HoldBids  Hold Al Hold Offers  Excel

als | ups | Portioliots [ wscc oil | Northeast | wriso | wvor] oF F peak Nox | Pum_Ecar | y_on ] Pam_on | Fam_tiva | Pam_0FF_ICEclear | AEF_Day_an | AD_Hub_NI_Hub_oF | NYIS0_Shart_terr | PAM_West_spreads | MI_Hub]
@ ]

uct Hub Benin Date | End Date Strip +|-| Sell | @y| Bid Offer | Gty | Buy Last Kill | Gty | Bid | Offer | @ty | Kill| Pin | +| -

Fin Swap-Feak- PJWYYH Bal-Day - HE 0800-HE 2300

High price: 35.35 USD ! Mvh
Lowe price: 32.00 LSO wih
Weighted Avg: 34.08 LISD I MWh
Total Yolume: 34800 MWhs hourly
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ISO spot markets provide a transparent, reliable index, and support
liquidity
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But Isn’t Nodal “Too Complex” For Supporting Liquidity

In Long-term Contracting?

8/9/2001
Western Interface Constraint

\.—j g ?:

. ‘
1'1 wi A Al
o e

iy =

Western Hub astern Hub ~
3121 636.5
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But Isn’t Nodal “Too Complex” For Supporting Liquidity

In Long-term Contracting?

Manitoba +

wan Ontario :
[MICHIGAN HUB: :1s204.55fi LMP (USD)
= s oo
;“ND|ANA.HUBZ $241 .49' = 33883 ggggg
CINERGY HUB: $221 .44 || == 200,00 .. 400.00
; B3 250.00 .. 300.00
: B3 200.00 .. 250.00
=3 150.00 .. 200.00
i ; | =2 125.00.. 150.00
LLNOIS HUB: 3.0.52 5 10000 113 00
HUB. 9-0.52 o | =2 30.00 .. 100,00
', . ~% | 233 8200 .. 90.00
=" | = 76.00 .. 82.00
P 0 6200 .. 76.00
; =3 £2.00 .. £2.00
< - New York | 3 56.00 .. 62.00
0 50,00 .. 56.00
Nebraska 1823 46.00 .. 50.00
P lvani 5 3500 43.00
| | TENNEYVERE - 34700 38,00
|8 B
) 8 B8
: o West Mrginia . L Dd mm g0 400
Kansas r Gt o g = ?6030:: ggg
% Kentucky S Mnginia 3 | 933 00, -10.00
; ' e 221 + CPNode
|08-JUN-2011 14:55 I P Tennessee 7 Morth Carolina % y T
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Nodal Complexity Is Simplified With Traded Hubs &

Z0ones; Augme.nted by FTR Markets

o

NI Hub

\/ $-8/Mwh AEP

/

PriCes are @al"13'Peak
at WH and basis to WH

oy

aﬁ' $4. 4/Mwh
| JCPL
'/ $3.9/Mwh
East Hub

\ $6/MWh

YBGE

.' $6.1/Mwh
EPCO

$4.75/Mwh

5, DOM

j .5/Mwh

.

and wearing the basis risk. Others hedge basis risk.

Nf(ﬂ(al prices drive market expectations for forward trading at zones and hubs.
prices become the basis for pricing in customer load auctions and forward hedging. With high
transparency, some customers become comfortable using the liquid West Hub for market risk

hese forward
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Annual Total
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PJM FTR Market Is Extremely Active, Efficient and Liquid as
Customers Use FTRs to Manage Basis Risk
2002 2003 2004 pL (11 2006 2007 2008 2009 2010 2011

15t Annual “EPDAY, DUQ gy Mareinal -y ATS|
. . st Annua S st 3-Yr
APS joined ) COM DOM . 0SS . o
Auction sined oined Auction Prici Auction joined
5400 joine joine ricing o]
. - 9
1800 / ® >
- 8 =5
-/ >3
=z c
‘ l 7| g2
1200
] 120 <2
» | 6 ('D
& -
% /,/ 1,593 N &
@
& 600 1,208 \ 1,175 1,078 5
- 673 <
’/ \. L 4
64 280
o 105 (15)
- 3
= Total Realized P&L (SMM)
. ( ) - 2
-600 Total Auction Value (SMM)
—e=—HenryHub Spot Gas I
_1200 T T T T T T T T T 0
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Market expansion and new product offerings have created opportunities.

Since 2005, total congestion value has ranged from $750 million in 2009 to $2.1 billion in 2008,
highly correlated with natural gas prices, among other fundamental factors.

Auction value, thus profit margin, is often negatively correlated with profitability in the previous year.
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FTR Auctions Are Extremely Competitive

« Market participants actively use FTRs to manage basis risk and

speculate

— 147 participants in 2010/2011 Annual Auction (more in monthly auctions)
— 185 participants in 2011/2012 Annual Auction (more in monthly auctions)

PJM Annual FTR Auction Market Participants

Allegheny Electric Cooperative, Inc.

AEPAUB

AEPBCK

AEPCCL

AEPCOW

AEPDDB

AEPPDC

AEPPPL

AEPPPS

Appalachian Power Company (AEP Generation)
Allegheny Energy Supply Company, LLC (AP MD Base)
AESAPB

AESAVB

AESPER

AETSHG

AETSTH

AETSWP

Amerada Hess Corporation

AMPBEL

American Municipal Power-Ohio, Inc. (Celina)
AMPDAN

American Municipal Power-Ohio, Inc. (Dayton Munies)
AMPEPH

AMPGOR

AMPGPU

American Municipal Power-Ohio, Inc.

AMPOMG

AMPPEN

AMPPER

AMPPPL

Allegheny Power (for West Virginia Power)
ARCLEM

BATAV

BEDFRD

Baltimore Gas and Electric Company (MD HPS)

BJ Energy, LLC

Black Oak Capital, LLC

BLVTNJ

BOC Energy Services, Inc.

BRFRYL

BSHNJ

BSRNJ

Cargill Power Markets LLC

Conectiv Energy Supply, Inc. (DPL DE Base)
Conectiv Energy Supply, Inc. (NJ BGS)
CESPPL

Borough of Chambersburg (DTEET)
Citigroup Energy, Inc.

Conectiv Energy Supply, Inc.

Coral Power, L.L.C.

Constellation Power Source, Inc.
CTZECL

Dayton Power & Light Company (The)
DB Energy Trading LLC

DC Energy Mid-Atlantic, LLC

Delaware Municipal Electric Corporation
Dominion Energy Marketing, Inc.
Dominion Viriginia Power (LSE)

DTE Energy Trading, Inc.

EDFFTR

EED

EEPI

ELLBAY

Edison Mission Marketing and Trading, Inc.
EMTAMB

EMTBMB

EMTDMB

EMTPMB

EPLACE

EPLBMB

PPL EnergyPlus, L.L.C. (DPL DE Base)
EPLEUR

EPLJCL

EPLOLY

EPLPMB

EPLPPL

EPLPSG

EPLTAR

PPL EnergyPlus, L.L.C.

EXENJ

Exelon Generation Co., LLC (ComEd Gen)
Exelon Generation Co., LLC (Power Team)
FirstEnergy Solutions Corp.

FESPPL

FPL Energy Power Marketing, Inc. (AF)

FPLBGS

FPL Energy Power Marketing, Inc.
FPLMF2

FPL Energy Power Marketing, Inc. (DC SOS)
Franklin Power LLC

Galt Power Inc.

City of Geneva

GRGE

HESVCT

The Highlands Energy Group LLC

HPER

HREA

HWE

llinois Municipal Electric Agency
INDIANA MUNICIPAL POWER AGENCY
ITRGRD

JPMorgan Ventures Energy Corporation
KFWE

Louis Dreyfus Energy Services, LP
Letterkenny Industrial Development Authority
MidAmerican Energy Company (Retail)
MERCEA

Mirant Energy Trading, LLC (Mid-Atlantic)

Madison Gas & Electric Company

Merrill Lynch Commodities, Inc.

Morgan Stanley Capital Group, Inc.
MRTNSV

MTALTO

North Carolina Electric Membership Corporation
NRG Power Marketing LLC (DPL DE Base)
NRG Power Marketing, Inc.

NRGPNJ

NVEC

Old Dominion Electric Cooperative

Old Dominion Electric Cooperative (South)
Pepco Energy Services, Inc.

PSEG Energy Resources and Trade LLC
RCHLDS

Reliant Energy Services, Inc.

City of Rochelle

SEEAST

Southeastern Power Administration
Sempra Energy Solutions

Sempra Energy Trading Corporation
South Jersey Energy Company

Southern Maryland Electric Cooperative
Solios Power LLC

SOLPMA

SUEZ Energy Resources NA, Inc.
Susquehanna Energy Products, LLC

UG Utilities, Inc.

UGI Development Company

UGI Energy Services, Inc.

WELLSB

Washington Gas Energy Services, Inc. (D)
WOAKS

WPSESR

WABASH VALLEY POWER ASSOCIATION, INC.
Exelon Energy Company
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“Zonal models are both less transparent and require cross-
subsidization which creates its own set of perverse incentives”

* Prior to implementation of LMP in

December 2010, the ERCOT market | Plants by Fuel Type
extensively used curtailments and Types — J| , )
“OOME” to manage congestion despite & Notural Gas | 8k (o
g g P e [[ ] o]}
having separate low zonal prices in the o Wing o T [ *T8 el
West Zone. @ Nater - TR —
—  Curtailments were allocated to units in the ® Blomass e, o o 113
West under administrative procedures : N % ' 605
 Similar to current situation in Mid-C R oS8 2
market. \ 3 s
« With LMP implementation, prices N ¥ e OO 8
became the dominant mechanism for %
managing congestion. Qe

» Depending on system conditions, wind
areas receive very different pricing,
with some Western wind actually
getting premium prices

Dots do not reflect actual location of the unit within the county

Under LMP, ISO market mechanisms align with the physics of the transmission grid.
Market participants can simply follow prices rather than face subsidy-driving
curtailment actions by the system operator. The result is far better market signals for
long-term transmission investment and siting decisions for new generation.
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“Zonal models are both less transparent and require cross-
subS|d|zat|on which creates its own set of perverse incentives”

Kenosha
= Paddock
{x— T e - [ Pleasant Prairie
N m T ZonEneray CenerlLzion
: on Ener enter
“x‘\ Lena Harlem Antioch -
ioc:
% ' Wempletown : =— Waukegan
) Lena Wind Farm's, F1@geort Wind Farm Wemp HoscoBer Round Lake urst g
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Rock Cek . Seng SME P——/—iﬁ"ﬂ“a’-ﬂm__ Kautz Road {_{ Lisle ; o Lﬂﬁf&%{gg
e Ges Willow Cresk Caterpillar Traftor Co. " Eiagric Juiction’ 5 |
7 ordova Enagf——w Montgl mery Sidler 5 e gmgpamsalumm Michigan City
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! Sho unir Lansing - oock™
= N remonpi if fé‘ast Frankiort IQ———Q Gem'ge——"—‘—"'
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Crascent Rid FIfit Hills 3543-3 Bloom | Tower Rd.
g Calpin 'lMIIm C1r. . /
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Davis Creek | —
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During the generation expansion boorm in.the ea/fy/foods many generation siting /]
decisions were made without LMP market signals as a guide
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“Zonal models are both less transparent and require cross-
subsidization which creates its own set of perverse incentives”

May 31st, 2011
70% $650

A

- $600
Generation built in
constrained areas can
actually see prices go
down as the unit

50%
increases generation (

60% - $550

- $500

- $450

- $400
- $350

S
(=]
X

........................................... - $300

- $250

$/MWh

.................................. - $200

w
=]
X

Capacity Factor

- $150

- $100

20% ............................
- $50

- $0
- -$50

10% ..........................

- -$100

0% - -$150

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

I Capacity Factor ——CordovaLMP ———NIHub LMP

13 EDISON MISSION GROUP



Volcker Myths

Myth 2: Banks have virtually in-exhaustible access to
capital at low cost (pre-2008 perception)

Myth 3: Liquidity from hedge funds and exchange
clearing can entirely replace the banks’ role in the
power market

Myth 4: Bank "customer business" and proprietary
trading are clearly distinguishable

Myth 5: Power markets are "liquid"” (i.e. Banks can do
"customer business" in power without warehousing the
financial risk)
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What Will the Volcker Rule Do to Liquidity?

* Impact of Volcker unclear — depends on the rule details and how it will be
implemented (mild impact, drastic re-alignment, or in between?)

« Banks make money by extending credit to counterparts. They also make money
by taking on market risk. The charge for both is implicit in their bid/ask spread.
Their balance sheet supports their capacity to extend credit and take risk.

— In contrast futures exchanges have no balance sheets so they only do paired transactions
and require cash margin

— Intheory, banks can provide liquidity (at a price) that exchanges may not

* What is “Customer Business?” (from a layman/customer’s perspective)
— Forward contracts
— Tolling deals
— Structured transactions
— Hedging — low- or no-margin hedging where bank has “right-way risk”
— More complicated structures combining financing, hedging and options
— Banks historically do these across a wide range of products and markets, diversifying risk

Essentially, banks make money by — for a profit -- providing access to their

enormous balance sheets and low-cost capital (i.e. extending credit)
»  Merchant banks historically used their own capital — plus lots of leverage
* In 2008, they all became members of the FED system now subject to leverage constraints
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From a Customer Perspective, Banks’ Counter-party Risk Looks a
Lot Higher Than Prior to the Financial Crisis

<HELP> for explanation. CurncyGCD S
At 11:30 Op 231.6 H1 231.6 Lo 231.6 Prev 215.7
ons - CDS Sector Glaph Price View (Normalxzed)

- -l Gradec b Y 1'-l
,;_;_——J (\4. 4...‘.‘.—»‘\_ il -:‘.-:..‘ 1

-t

M )PHorgan Chase 392.21
Morgan Stanley 1090 44 ; : :
- Goldman 4514 : : ! o
W Bark of America 135641 : :

b

=N

Lt

Ll

e

=i

WW..'__‘ -3
2004 2008 2006 2007 2008 2009 2010 2011 2012
Australla 61 2 9777 8600 Brazil 5511 3048 4500 Europe 44 20 7330 7500 Germany 49 69 9204 1210 Hong Kong 852 2977 6000
Japan 61 3 3201 8300 Singapore 65 6212 1000 U.S. 1 212 316 2000 Copyright 2012 Bloomberg Finance L.P.

SN 533599 EST GMT-5:00 G260-1633-0 06-Mar-2012 15:19:16
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From a Customer Perspective, Maybe | can turn to an IPP like
Constellation? ...

90) Actions i CDS Sector Gr : Price View

=l = \merica__|w Utilities  |a A | 5Y CDS |
H- / i ( Vi

Censtallation 135, ro] : : ‘ : : : i
e
-
-an
-
Lot 1]
Ll ]
»i
2004 2005 2006 2007 2006 2009 2010 2011 = | 2012
Australla 61 2 9777 B600 Brazll 5511 3048 4500 Europe 44 20 7330 7500 Germany 49 63 9204 1210 Hong Kong 852 2977 6000
Japan 681 3 3201 8900 Singapore 65 6212 1000 U.s. 1 212 318 2000 Copyright 2012 Bloomberg Flnance L.P.

SN 533599 EST GMT-5:00 G260-1833-0 06-Mar-2012 15:13:35
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.Or a Market Participant With a Huge Balance Sheet Like BP?

CDS Spctor Craph Pl ice Vlew

R 11
BPPLC mw]
(2t
)
i
-in
-
-t
2004 2006 2006 2007 2008 2009 2010 2011 2012
Australlia 61 2 9777 8600 Brazil 5511 3048 4500 Europe 44 20 7330 7500 Germany 49 639 9204 1210 Hong Kong 852 2977 6000
Japan 81 3 3201 6900 Singapore 65 6212 1000 U.Ss. 1 212 316 2000 Copuright 2012 Blcomberg Finance L.P.

8N 533599 EST GMT-5:00 G260-1833-1 06-Mar-2012 15:22:04
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...0r One of Those Really Transparent Hedge Funds That Periodically
Go Kerpuff?

——_ SARACEN

Joo/Amaranth

RITCHIE
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llliquidity in Power Markets -- Implications

« As a customer, when we trade with a bank, what distinguishes the
prop trades from customer business?
— In both cases the bank’s objective is to make money
— Is any counterparty to a prop trade a customer?

 If Volcker defines “prop trading” as the warehousing of risk, it will
be tricky for banks to justify and maintain their traditional role in
power. Power is vastly more illiquid than other bank activities
(equities, oll, gas, other commodities, CDS, mortgages, etc.)
— No way banks can do traditional long-term Power business without
warehousing risk

— How effectively (and competitively) can banks price “customer
business” if they don’t have a strong, active prop desk?

« Perhaps Volcker implementation creates a power market
exception (given lack of systemic risks associated with the scale of
the business), but this is unlikely
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Will Volcker Adversely Impact the End Goal of

Efficient Long-term Markets?

* Regardless of the Volcker rule, ultimately, one would think most
“customer business” transactions will find a way to get done to the extent
that there is the financial incentive and profit opportunity whether by
banks, bank subsidiaries, bank affiliates, IPPs, private equity, hedge
funds, alternative players, etc.

« But the landscape may be changing -- for higher-risk-profile entities, it is
less clear how they will access capital for longer-dated transactions where
merchant banks traditionally played a key role as the off-taker
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