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Bigger market is a better market
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Market Supply Curve for NYISO (lllustrative)

Unit NERC Sub Region Name: New York
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An Evolution of Transmission Capacity Definitions
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FERC:19964E[ZI 15Proposed Principles for Capacity Reservation Tariffs |(RM96—11—
000, Washington DC, April 24, 1996, extract of pp. 20-25.)ZEHTL B,
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FERC's Fifteen Proposed Principles

A capacity reservation tariff might have terms and conditions very much like those forpgint-to-
point seryice in the Final Rule tariff. These would need to be modified to accommodate former

network service customers. It is premature to specify detailed terms and conditions of capacity
reservation service in advance of the comments and technical conference. However, we propose
certain general capacity reservation tariff principles for comment.

1. Purpose of reservation service

(B&)

2. Basic service concept
All firm transmission service would be reserved, and all reserved service would be firm
service. Reservations of transmission capacity should permit the customer to receive up to a

specific amount of power into the grid at specified_[ . ] and to deliver up to a specific
amount of power from the grid at specified_[ _], on a firm basis

with each other. The customer's capacity reservation would be the
higher of either (1) the sum of the reservations at all PORs or (2) the sum of the reservations at all
PODs. All nominations for a capacity reservation would be evaluated using the same standard; for
example,

3.LITHg
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Figure 18

Morning Demand & Transmission Interface Constraint Yield Congestion;
Market Price is 7 cents in the East and 4 cents in the West.
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Locational Marginal Pricing (Nodal
Pricing) LMP: A method to

* Spot market with flow-based pricing at price energy
individual transmission buses (nodes), purchases and sales
based on actual power system security — Generators get paid at
constraints. generation bus LMP

* Implemented via security-constrained — Loads pay at load bus
economic dispatch (Real-Time) and L MP
security-constrained unit commitment ~ Transactions pay
(Day-Ahead). differential between

source and sink LMP

ransmissio Cost of
Congestion Marginal
. . Locational Marginal
LMP Timeline g Cost Losses
1998: Used in Real-Time Energy
Market

2000: Implemented Day-Ahead
Energy Market

2012: Shortage Pricing (PUM—HP)
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b~ % Day-ahead Market — Average Daily Volumes

1,210 generators, 3 part offers (startup, no load,
10 segment incremental energy offer curve)

10,000 - Demand bids — fixed or price sensitive
50,000 - Virtual bids / offers

8,700 - eligible bid/offer nodes (pricing nodes)
6,125 - monitored transmission elements
10,000 - transmission contingencies modeled
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Point-To-Point Transmission Service

Point-to-Point Transmission Service is the use of transmission facilities for the
transmission of capacity and energy between a Point of Receipt (POR) and a Point
of Delivery (POD).

In the PJIM Open Access Transmission Tariff, Firm and Non-Firm Point-to-Point
transmission service are offered for terms of various durations. Point-to-Point

transmission service can be used for the transmission of capacity and/or energy
into, out of, through or within the PJM RTO.

PJM Manual 2: Transmission Service Request
33) [Firm Point to point service |:Redispatch, curtailment®»&,

OV DT RATFAVTF v — DT ANIGEL B SIS E BRI SEEFELEHY
1.10.7 Bilateral Transactions.

Bilateral transactions as to which the parties have notified the Office of the
Interconnection by the deadline specified in Section 1.10.1A that they elect not to be
included in the Day-ahead Energy Market and that they are not willing to incur

transmission Congestion Charges in the Real-time Energy Market shall be curtailed by the
Office of the Interconnection as necessary to reduce or alleviate transmission congestion.

Bilateral transactions that were not included in the Day-ahead Energy Market and that
are willing to incur congestion charges and bilateral transactions that were accepted in
the Day-ahead Energy Market shall continue to be implemented during periods of

congestion, except as may be necessary to respond to Emergencies.
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NYISO DAY-AHEAD SCHEDULING MANUAL

Day-Ahead Bids

Schedules and
Load Forecasts ———— Forecasts
Transaction BID/POST
Schedules > System
Energy Bids ——
Security
+ + Constrained
Unit Commitment
(SCUC)
Power LSE GENGO
Exchange
Posting of Committed
Direct ISO Customers Day-Ahead <—— Day-Ahead
Schedules Schedule
h 4
Real-Time Real-Time
LSE GENCO Bids and Commitment
Proposed Transactions (RTC)
Base Points

Settlement Statements
to all market participants

to Generators

Posting of

Posting Updated for ¢

Real-Time Schedules

Real-Time

Dispatch —

(RTD)

LBMP Results <

LBMP's, Base Points
and Telemetry

Committed Day -Ahead
Schedules plus
Accepted Real -Time
Schedules

A 4
Billing ™
and b
Accounting
<

Figure 2-1: NYISO Bid-to-Bill Process

(NYISO—HP)



(PJM—HP)

Congestion Management and Locational Marginal Prices (U

¢ Saskatoon

@Regina
L Nipigon Réservor Gouin r<" \ N.B.
® Québec

RNy , ,‘ ME

. * Monty £l
ault Ste. Marie Qodawa = )
R ’ VT{ ' eportland ~ _
™ / NH. i0
SD ! fortemoT N ILLINOIS HUB:23.37|
< PTaNG \ 125
A v = W 115t0125

\v :“"L'm . 100to 115
gl 4. - AEP-DAYTON HUB:25.29 " )
q} ™~
[LLINOIS .H
) /'

VESTERN HUB:27.22

- . 7- ) M ﬁ A ‘
s - ; .
Ks ey q*;[ J+i—DOMINION HUB:26.26)
' Q) 5P N, 4 .

MICHIGAN.HUB 22 45

INDIANAHRERRS

'Tll|5<‘; T - )
Ilﬂ-_—\ - - fMiminiEg
++ " lwmphls
LOUISIANA HUB:21.28 5
TEXAS.HUB:21.09}- g’% ‘ « Charleston

... AL GA

e Savannah

Ln|Lqi o - <
'3' -H- ! Bto14

X r{:l {bs ‘ - * Jacksonville OtoB
e * BB 1iobile A40to 0
G 777N + W@‘&S} Orle 115_7 FL bD‘ Yo BHCh -999t0 -10
N’ \ ®San »\n(rmr alveston -,

i % HuB
-I1m|:1
& GF)

\
Nov 18 2015, 8.30am
T Y WWW.MmisSo-pjm.com



YEY VWi L Vi

ARE HREEXvw 5H/EH 300MWEE
P& B
|

T4 MAX  600MWA IS

CEE pmMmw FEHI1S500MWDREEZ.

ZOAREZARFIFATHE
ChhR =9 - - CHh 5 DISOEE(MIE

CREBRAORRERE: (5 X+10*Y).~(X+Y)

BRE REERYMwW 10A/EH 1200MWETE CHE S OONODERTHERE 15

SOAIEHHE \
ISOERLE(MIEENODEHE DEMNFTRDIRE L7155, o N

154

.\'
~

N

T CH R DIBMEEL -9 =801 ZE, A—CEERITv/
TARRFRDI=6, TOABHZ1ELLTELBEIZ2 AN — ——
ENHAHT=60., [BRYI&(L 15 EhLiid,




FTROEZFBRA

@Pointto Point MEBEIZDIH S TASCDEFIETATIN, CTOUTIIIEH T
@ NodalPricing DI S, AlthS &Cih s THEENOLIHS . (H1E=E T RHRE

(Bt ZEDDLIHESDASBOETDEIR

Node A NodeB

SF9/kwh R 100Mw 15F/kwh
J wluth
100Mw 100Mw

™ 4
50RH/h Tsold. 100RM/R  150AHF/h
TsofvSE1L (DCongestionrent TSONSREL

#7500 Congestion rentd? A Congestion contracd ZXL BT 5=FTR

O15—5=10MA AV CIRFIVFV—T



FTRERZAIICRERSE B ONTHE

AN S {f15:5, B S {fi1E: 10, CHES{EitE: 15

w2l CFTREIRBI 5155 (REAITOUT

N Jour Ik [FTR ___|@5B%

FHEA S5X300 5% 300 5% 300
HFEB 10%x1200 10X 1200 10X 1200
mRC - 15% 1500 5000 - 13500
TSO -5xX300 15X 1500= 8000 - 8000 0
-10X1200 22500 {C—rent)
= — 13500

RECIT. RHEEZFLNITLET. TSODT ) Vo F it (O T A LRI

@R 2 CFTREIRBSE D& S DWRmIEN 2 — 4 — DF lme7d D,

@XKET I, [ FTUER =2FERRE THLHSHZ DT, FTREEERIGEE
BICATLLIGHIED LA T 0D D, RN TRERRH. hIHHIEE F.



FTRERRAIICKRRSE IR ONTHE

RBMFTREMMS B A (OUTORICHEIZTRM)
OETA B3OV AF3 O b SOMETSOLRE T Ho & T RAEHERIMR

N jour sk [FTR @Sk

HEA S5X300 -15X300 -=170X300
Alf5E 15X 300
AFTREZE 10X 300
AlRE 5X300 4 15X 300
HEB 10%X1200 -15%1200 -5x%1200
Bl 15X 1200
B:FTREZEY 55X 1200
BARE 10X 1200 NP 15%X1200
CBEA -15X1500 - 15X 1500
TS0 -5X300 19X%X171500  S000 -9000 O
-10X1200 =22500 {C=rent)
=-13900

TSOMC—rent 5> IV Yz 2F3/ANI0HE JZREA B - KRELOME Th=x

OXTE CFTRERBE HETRIBEZE S TIFL LIS DA SO TIFELIL
SVODIAETORA. —AT ERHTOHNEERNDHRLDD.



FTROBER

@/ —FINTSIALTDEEIZIE FEROXFIEELEWNEISOITEHM R (C—
rent) PASZEIZHEHD T, KEETE, BHENEMOIDAETETL, Y
AROANYUFTBHBFEELT. FTRBEAINTLS,

OFTRMAGZWNEISOIE BEHMULI-ANEMBINANEZ LD T, J)ykiE
%gﬁ%&ﬁ’iiﬁ@i*z‘«r*/t*/v‘-ﬁ‘l:@é:abfﬂéfli?ﬁ#ﬁému\é@ﬁ

OFTRZHIZIRFEIE S M. BLE LD HIBT,
@ KETIINodellit&F T 1T A5 AR TEIKELIICFTREZRZMIZCIEES T SHELD

;:ﬂglrﬁﬂ%wbﬂ‘—ﬁﬁa’ao =L .FTRA =93> TEFDRITEEI IO ERE
£5,



Incremental Market Development

PJM’s markets have developed in an evolutionary fashion, rather than a “big bang” — a
deliberate risk management strategy.
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Market Efficiency Analytical Software

Generation data
Demand & energy
Fuel forecasts
Environmental costs
Power flow case
Monitored flowgates

Other information:
reserve requirement,
market territory, etc.

Hourly line flows

Environmental emissions

(PJM—HP)



3 ABB has global involvement in energy markets

ABB early generation pool scheduling " ABB major ISO/RTO system
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