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ERCOT | CRA Intemnational/ Resero  Yes [= [ Cong&snon management improvements, reduced | * RPEE
Consulting for Texas PUC, costs of ancillary services, reduced gaming,
2008 improved competition. %
MISO MISO, 2009: Start up and - Yes Improved system reliability, competition and
first year of operation, MISO management of assets. Reduced ancillary services| [NYISO]
Value Proposition 2010 Annual benefits of $1.3-$1.6 bn include deferred | « O&MADBELE
investment. Actual benefit shown in graph. - hiZ2ZEHONE
ISO-New  RTO, 2005: Value of - Yes Reduced wholesale market power price, « HEBHEEHONE
England Independent ISOs improved dispatch
NYISO Analysis Group, 2007: A Yes - Benefits to O&M, improved market pedormancey
CBA of NYISO Initial Years improved generator dispatch
PJM Andrew Ott, 2010: Personal - Yes Reliability, congestion improvements. (PIM]
communication, PJM Value Generation investment savings, grid services - EEE-RHEEONE
Proposition 2010 savings (reduced ancillary and regulatory costs)| ° HEBRSEAOIH
Energy cost savings. - FRY-EXEAROIDH
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PJM'’s markets have developed in an evolutionary fashion, rather than a “big bang” — a
deliberate risk management strategy.
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HFf) [The Evolution of the PIM Market in the United States: Looking Bach to Look Forward| (2018498) %b&(CVER - —EBH0T
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Incremental Market Development — in Perfect Hindsight

With perfect hindsight, and the technology now available, we would still implement
incrementally, but would probably group implementation activities as shown below
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USISO | Study/Source Modelled? | Observed? | Aspects covered in study —ZV KR
ERCOT CRA International/ Resero | Yes | I Cohgestion management improvements, reduced iR ieiE
Consulting for Texas PUC, costs of ancillary services, reduced gaming,
2008 improved competition. 4_17/
MISO | MISO, 2009: Startupand | - | Yes " Improved system reliability, competition and
first year of operation, MISO management of assets. Reduced ancillary services| [NYISO]
Value Proposition 2010 Annual benefits of $1.3-$1.6 bn include deferred O&MADELS
, ' _  investment. Actual benefit shown in graph. hizER M=
ISO-New | RTO, 2005: Value of - Yes Reduced wholesale market power price, HEHSERDNE
England Independent ISOs improved dispatch.
NYISO ' Analysis Group, 2007: A ' Yes [l | Benefits to O&M, improved market performance,
CBA of NYISO Initial Years improved generator dispatch
PJM ' Andrew Qn,t201(;Ji:Ae(/s<)Inal [= ' Yes ' geliability, congestion improvemen:’s. [PIM]
communication, alue eneration investment savings, grid services = S U et
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Reliability

Transmission enhancements
in PJM are expected to
reduce costs by nearly
$300 million a year by
alleviating congestion.
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Generation
Investment

This results in savings
of $1.2-1.8 billion.
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Regional Planning Efficiencies

PJM’s regional planning process assesses the need for
transmission upgrades to ensure reliability, increase efficiency and
support public-policy goals.

PJM's large footprint makes the transmission planning process

more effective by considering the region as a whole, rather than
by individual states or separate transmission-owner territories, in
determining transmission needs.

Investing in the transmission system can increase its ability to move
more power, which can decrease congestion costs. Transmission

enhancements in PJM are expected to reduce costs by nearly

$300 million a year by alleviating congestion.
Lower Reserve Margin and Competition

from Alternative Resources

The fact that PJM plans for resource
adequacy over a large region results
in a lower reserve margin than
otherwise would be necessary.

Resource adequacy means having
enough generating resources
available to meet the demand for
electricity, plus a reserve margin
to cover emergencies.

There is considerable diversity in
electrical use patterns in the large

PJM footprint; not all areas peak

at the same time of the year.

As a result, resources in one area
of the system are available to help
serve other areas at peak times,
and a smaller reserve is required.

In addition, the large and varied
resource fleet across the entire PJM
region spreads the generator outage
risk across a larger collection of
generators, improving reliability.

PJM’s Reliability Pricing Model
capacity market promotes
competition between traditional
generation and alternative supply
resources such as demand response.
With more cost-effective alternatives

to maintain adequate power
supplies, less investment is needed

in_new generation. This results in
savings of $1.2-1.8 billion.
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Integrating
More Efficient
Resources

More efficient units
demonstrate a savings of
$1.1-1.3 billion a year

o
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Energy
Production
Costs

Operating the larger market
creates production cost savings
of $600 million a year

o

HLKICLDRNR

HFT) PIM,

Replacement of Less Efficient Resources

PJM’s efficient generation interconnection process, combined with the
competitive RPM capacity market, has enabled less efficient generation
resources to retire and to be replaced with more efficient, less costly, plants.

From the annual RPM auction from 2011 through 2018, nearly
30,000 megawatts of new, increasingly efficient natural gas combined-
cycle generation either has already commenced operation or is committed

W = ﬂiiﬁ(Liaﬁﬁ(‘}J_ﬁ_ to be built through the RPM auctions.

These resources operate more efficiently, with lower heat rates and in
most cases lower fuel costs, than the older, less efficient resources they
have replaced through retirement.

Simulations of the increased cost that would be associated with continuin
to operate the retired resources instead of the new, more efficient units

demonstrate a savings of $1.1-1.3 billion a year.

Expanded Dispatch Area

PJM’s dispatch process enables energy to be exchanged economically and
automatically when less expensive resources in one area can be used to
meet consumer electricity demand in another area.

Prior to the expansion of the PJM footprint more than a decade ago, energy
usually was exchanged between areas only when energy sales transactions

‘filﬁi'»(X}\“ﬂ:IU D were scheduled between two suppliers.

Without the operation of the centralized market structure that exists today,
-economic energy exchanges occurred much less freguentlv and efficiently
Simulations of the economic dispatch and energy exchange before and

after the PJM market expansion show that operating the larger market
creates production cost savings of $600 million a year.

"PIM Value Proposition” (20194) &btk

https://www.pjm.com/about-pjm/~/media/about-pjm/pjm-value-proposition.ashx
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The production cost reduction (attributed to the improved efficiency in generation commitment ™)
and dispatch) during the first two years of TNM operations is estimated to be between $47 O EIESOWE(C
and $49 million 3 The NPV from 2011 to 20204 is estimated to be $339 million, assuming that — ct%% Eﬁﬁﬁﬂf%

production costs and resulting benefits observed for the first two years of operation remain at = "
the same level on average through 2020. _J

Additional production cost savings are expected from the improved siting of new generation
under the nodal market structure. Based on the 2004 CBA results, improved generation
siting increases annual benefits in years when prospective new generation is added, by 70%
on average.® In the years 2013-2020, additional generation capacity will be needed to serve

ERCOT demand, apart from the announced and in-development entry that is included in the @%/ﬁ?ﬁ%ﬁﬁﬁﬁ @Eﬂ%
analysis. The 70% ratio is applied to the values calculated for 2009-12, to account for the — (CHXAFEEFHEI
benefit of siting future generation with the benefit of nodal signals. This raises the estimated (ERCOT(¢®®7OO/°
annual benefits to $81.6M, or 70% higher than the $48M realized in 2011-12. Based on this THE)

approach, the resulting estimated twelve-year (2009-2020) NPV of production cost savings is
$520 million (benefits in two years preceding the launch of the TNM are set to zero in this
NPV calculation). _J

Eﬁmﬁpﬁgﬁiﬁﬂﬁa HFr) PUCT, "Update on the ERCOT Nodal Market Cost-Benefit Analysis” (2008%12818H) &btk
Transmission Operators, JAPAN https://interchange.puc.texas.gov/search/documents/?controlNumber=28500&itemNumber=28
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Table 3
Northeast Regional Production Costs ($million)
By Commitment Area, 2000-2006
NYISO -259 233 221 -277 -340 -524 633
2000 2001 2002 2003 2004 2005 2006 IS0 NE 20 » S 2 0 e .
NYISO 3275 2822 2841 3724 4013 5504 5046 Difference  antimes -4 4 1 0 - 4 7
IS0 NE 2850 2805 2866 4002 4233 5837 6,060 {1 CA -6 Ca) Ontaro -13 -5 -6 1 0 2 10
1 NY Maritimes 507 503 511 613 £82 829 856 PJM -1 17 A 3 20 11 49
Commitment Ontario 1735 1,839 1722 2074 2116 2464 2572 Quebec 2 1 0 1 -1 -3 1
Area PJM 5082 5288 5394 6442 8049 9907 10,299 Sum -246 196 -180 -238 -289 -459 515
Quebec 1,000 967 1,020 1,020 1074 1066 1,165
sum 14,449 14423 14354 17,884 20,172 25606 26,899 NYISO 25 a1 29 74 128 208 269
IS0 NE 2 -2 -3 2 3 B 11
NYISO 3510 31413 3033 3927 4225 5820 6310 ) Maritimes 4 0 1 1 0 5 5
IS0 NE 2,822 2,880 2,839 3,969 4217 5,792 6,018 Difference Ontario 1 4 2 2 ’ ] 3
3NY  Maritimes 510 500 510 614 681 827 852 (BCA-8CA C 3 0 3 3 14 14 27
Commitment Ontario 1749 1,845 1730 2078 2116 2463 2566 Ouebec 0 P 0 ) 0 5 ]
Areas  pyp 5,081 5,271 5386 6442 8042 9911 10,278 -
Quebec 998 966 1,021 1,029 1,075 1,070 1,165 Sum 26 43 35 85 105 183 225
Sum 14669 14,676 14,490 18,057 20,357 25882 27,180
,= N Sad = =13 - \"
IS0 NE 2820 2882 2841 3967 4209 5786 6,008 TOTVBN, COCEZETIVTIEEE T DIENTERWVZSD, 1TU7 (TUT7EHR) OH
6NY  Maritimes 511 501 509 613 681 824 850 TY7 f TUFOETELE \
Commitment Ontario 1748 1544 1728 2073 2116 2462 2563 LOMTDMETUT T — RIS TR, SHMETVPORERBROREINTNS
Areas  PJM 5084 5271 5373 6438 5028 9897 10,250
Quebec 998 9665 1,020 1028 1075 1068 1,163
Sum 14695 14,618 14,534 18,122 20,462 26,066 27,414
Eﬁmiinﬁﬁg'ﬁiﬁﬂﬁﬁ HPAT)  “A Cost-Benefit Analysis of the New York Independent System Operator: The Initial Years.” (2007438) &Dik%
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PJM'’s markets have developed in an evolutionary fashion, rather than a “big bang” — a
deliberate risk management strategy.
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