Day Ahead Market Clearing

Process

05/08/2014



4
Day Ahead Market Time Line

Participant can 4:00 pm
submit data for PJM posts day-
future market ahead

days, only __ LMPs & hourly

1200 - 4:00 pre . schedules
Day-ahead market
Up to 12:00 noon for next market e e
PJM receives bids ag is closed for
and offers for energy evaluation > modify data far___r_re;g
next Operating Day by PJM * market day during

re-bidding period
..-—"""_H_F_FF_'—'_
Throughout Operating Day
PJM continually re-evaluates and
sends out individual generation
schedule
updates, as required
PJM clears Regulation & Spinning All times are

Markets Hourl ugs -
¥ Eastern Prevailing Time




a2/
Prior to DAM Closes

 Reliability Engineer Provides following to DAM
Operator

— Study Contingencies

— Schedule Outages

— Reliability units

— Reactive Interface Limits



4
Day Ahead Market Clearing Process
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o
After Day Ahead Market Close

« Resource Scheduling Commitment (RSC)
— Major Transfer Constraints
— No up-to congestion transactions
— Includes increment and decrement bids
— Unit Commitment only

« Scheduling Pricing and Dispatch (SPD)
— All Constraints
— up-to congestion transactions



o
After Day Ahead Market Close (Cont.)

« PROBE

— Provide recommendation to DAM engineer to
commit, de-commit or modify unit
commitment using all constraints to
determine least cost solution

— Three pivotal supplier test



4
Why Bid Volume is a problem

« The solution time for an optimization problem
depends on:
— objective and constraint function
— number of control variables and constraints
— structure of matrix (such as sparse, structured, dense)

« A problem is sparse if each constraint function
depends on only a small no. of variables

« A sparse matrix has enough zeros that it is worth
taking advantage of them



o
Why Bid Volume is a problem (cont.)

« A structured matrix has enough structure that it
Is worthwhile to use it { ]

b a b cd
c b a b ¢
d ¢ b a b
e d ¢ b a

« A dense matrix is neither sparse nor structured

« Dense matrix requires large memory and takes long
time to perform mathematical operations



How to find eliminated paths because of
+/- $50 UTC bid price cap



o
Elimination of UTC paths due to +/- $50 bid cap

« LMPs are posted at
http://www.pjm.com/markets-and-
operations/energy/day-ahead/Impda.aspx

« For any path if the difference in LMP between the
path is greater than $50 then that path is
eliminated



Information about Revenue and Expense of
Congestion and Marginal Loss From Day Ahead
and Real-Time Market



A/

Congestion and Marginal Loss Data

Total Revenues from Day Ahead Congestion
Paid to UTC Vs. All Transactions

180,000,000

160,000,000

140,000,000

120,000,000

100,000,000
mUTC

$80,000,000

B All Transactions

560,000,000

40,000,000

20,000,000

S0
lan-14 Feh-14 Mar-14

_




A/

Congestion and Marginal Loss Data (Cont.)

Total Expense from Day Ahead Congestion Paid
By UTC Vs. All Transactions

580,000,000

$70,000,000

$60,000,000

$50,000,000

540,000,000 muTC

B all Transactions
$30,000,000
$ 20,000,000

$ 10,000,000

$0

lan-14 Feb-14 Mar-14




A/

Congestion and Marginal Loss Data (Cont.)

Total Revenues from Real-Time Congestion
Paid To UTC Vs. All Transactions

%2 50,000,000

$200,000,000

150,000,000

muUTC

m Al Transactiions

$100,000,000

$50, 000,000

S0

lan-14 Felb-14 Mar-14

_



A/

Congestion and Marginal Loss Data (Cont.)

Total Expense from Real-Time Congestion
Paid By UTC Vs. Transactions

5 200,000,000

180,000,000

5 160,000,000

5 140,000,000

120,000,000

% 100,000,000 muTC

m All Transactions

$ 80,000,000
S 60,000,000
%40, 000,000

520,000,000

S0

lan-14 Feb-14 Mar-14

_



A/

Congestion and Marginal Loss Data (Cont.)

Total Revenues from Day-Ahead Marginal
Losses Paid To UTC Vs. All Transactions

545,000,000

540,000,000

$35,000,000

530,000,000

%25, 000,000

mUTC
20,000,000

B all Transactions

%15, 000,000
510,000,000

5,000,000

S0

lan-14 Feb-14 Far- 14

_




A/

Congestion and Marginal Loss Data (Cont.)

Total Expense from Day Ahead Marignal
Losses Paid By UTC Vs. All Transactions

550,000,000

545,000,000

540,000,000

5§35, 000,000

530,000,000
$25,000,000 mUTC
520,000,000 m All Transactions
515,000,000
510,000,000

55,000,000

0

lan-14 Feb-14 Mar-14




A/

Congestion and Marginal Loss Data (Cont.)

Total Revenues from Real-Time Marginal
Losses Paid To UTC Vs. All Transactions
$ 60,000,000
£50, 000,000
$40, 000,000
£30,000,000 muTC
B Al Transactions

20,000,000
$10, 000,000

S

Jan-14 Feb-14 Mar-14




A/

Congestion and Marginal Loss Data (Cont.)

Total Expense from Real Time Marignal Losses
Paid By UTC Vs. All Transactions

S40,000,000

35,000,000

30,000,000

% 25,000,000

20,000,000 muUTC

m All Transactions
%15, 000,000

%10,000,000

55,000,000

=0

lan-14 Feb-14 Mar-14

_




Questions?




