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> Straw Draft final proposal ISO Board Business practice
proposal Draft business _ Final EIM Tariff FERC mar."nl..lal Go
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This represents the typical process, and
often stages of the process run in parallel.

We are here
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« Explanation of the issue
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« Simulated Results
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Stakeholder Comments

« Southern California Edison (SCE) requested additional data for the July 9, 2021
HASP and August 19, 2020 RUC in regards to the market results with the proposed
penalty price changes. The CAISO has added the simulated results section to
address this request.

« Pacific Gas & Electric (PG&E) submitted a question about whether the penalty price
adjustments would apply to other markets, including the Fifteen-Minute Market
(FMM). The proposed penalty price adjustments will apply in each of the real time
market processes.

« PG&E also submitted comments asking if there would be a market simulation for this
initiative to assess the market outcomes under the proposed parameter changes. In
response, the CAISO notes that this change is internal to the market applications and
does not require any participant inputs. Therefore, a simulation for this change will not
provide any additional insights to participants of how the market outcome is impacted
by the proposed changes. In lieu of a market simulation, the CAISO is providing
simulated results data for July 9, 2021 HASP and August 19, 2020 RUC to
demonstrate how the adjusted penalty prices would function in the optimization.
These simulated results are based on the actual production solution and reflect how
the proposed changes will impact the market solution.
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Acronyms

BAA Balancing Authority Area
CAISO California Independent System Operator
ETC Existing Transmission Contract
FMM Fifteen-Minute Market
HASP Hour Ahead Scheduling Process
HE Hour Ending
IFM Integrated Forward Market
ISL Inter-Tie Scheduling Limit
ITC Inter-Tie Constraint
LMP Locational Marginal Price
LPT Low priority Price Taker self-schedule
MCC Marginal Congestion Component
MLC Marginal Loss Component
NOB Nevada/Oregon Border
PBC Power Balance Constraint
PT Price Taker self-schedule
RUC Residual Unit Commitment
SCUC Security Constrained Unit Commitment
SMEC System Marginal Energy Component
TOR Transmission Operating Rights
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Introduction

« Overscheduling is a condition in which intertie schedules exceed
the intertie constraint limit

 OnJuly 9, heavy derates on Malin, high volumes of self schedules
on the intertie and tight supply created the conditions for this issue
to materialize

« Based on current setup, the least cost solution was to relax the ITC
limit rather than reducing import self schedules and relax further the
power balance constraint

» Penalty prices for ITC constraints are defined in the Tariff at
$1,250/MWhin RUC and $1,500/MWhin Real-time

« Proposed penalty prices for ITC constraints are $3,200/MWhin RUC
and $2,900/MWhin Real-time
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Overscheduling of Intertie constraints in HASP
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Implications of overscheduling on intertie constraints

« Reliability
Markets clear intertie schedules over the limit, which then
requires operators to manually curtail after the fact

« Market efficiency

Market clearing process accounts for additional import supply
that is not actually available

Import supply from overscheduling supports clearing of
additional exports
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Purpose of adjustment

* Proper scheduling priorities under all conditions

— Power Balance constraint (PBC) is relaxed prior to Inter-Tie
Constraint (ITC) relaxation
— Net direction of the import schedules and export schedules do
not violate either the physical limitfor import or exports
* Proper inter-tie scheduling to help with reliability so that operators do
not have to manually curtail schedules to maintain scheduling limits
— Maintain proper scheduling priorities for reliability
— Accurate assessment of feasible exports on non binding ITC
constraints

— Accurate measure of market infeasibility for situational
awareness
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Background on scheduling parameters

« Market constraint relaxation parameter hierarchy: Penalty factors within the
optimization are to provide priority for scheduling for when constraints are relaxed

« Locational Marginal Prices (LMP): As stated in the CAISO Business Practice
Manual for Market Operations Section 3.1, “The LMP is the marginal cost (expressed
in $/MWh) of serving the next increment of Demand at that PNode.” The LMP
consists of three main parts including System Marginal Energy Component (SMEC),
Marginal Loss component (MLC), and Marginal Congestion Component (MCC).

« Power Balance Constraint (PBC) relaxation: The PBC ensures that the sum
of the demand and transmission losses is equal to the supply. The penalty price, as
stated in the BPM, for real-time and HASP is $1,450 and in RUC is $1,600.

* Inter-Tie Constraint (ITC) or Inter-Tie Scheduling Limit (ISL) relaxation:
An ITC is a scheduling constraint that is modeled in the market. An ISLis a group
comprised of multiple ITCs. ITC’s have a bi-directional limits for cleared intertie or
system resource bids. An ITC constraint ensures intertie schedules, considering the
net direction of the import schedules and export schedules, do not violate either the
physical limit for import or exports. The penalty price, as stated in the BPM, for real-
time and HASP is $1,500 and in RUC is $1,250. Id at Section 6.6.2.5.
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Applicable HASP penalty prices from the BPM of
Market Operations

Scheduling . .
Run Value Pricing Run
Penalty Price Description Value Based | Comment
Based °" | on $1000 ca
$1000 Cap P
Real-time price-taker self-schedule
import with RUC schedule and For hourly bids in HASP and fifteen- minute bids in
import leg of high priority wheel -1200 -150 FMM, a RUC scheduled import self-schedule Has a
through self-schedule with RUC higher priority than over-generation energy slack
schedule
.Real-tlme. price-taker self-schedule For hourly bids in HASP and fifteen-minute bid in FMM,
import without RUC schedule and ) . .
. . . a real time submitted self-schedule with no RUC
import leg of high priority wheel -1100 -150 schedule has a higher priority than over-generation
through self-schedule without RUC g P ¥ g
energy slack
schedule
Energy balance/Load curtailment,
RUC cleared self-scheduled export
using identified non-RA ~capacity. Scheduling run penalty price is set high to achieve high
RUC cleared export leg of a wheel riority in serving forecast load and exports that utilize
through self-schedule. Real-time 1450 1000 P ¥ .g . P ..
non-RA capacity. Energy bid cap as pricing run
export leg of a wheel through self- arameterreflects energy supply shortage
schedule. Real-time market self- P gy supply ge
scheduled export using identified
non-RA capacity.
The highest among all constraints in scheduling run,
Transmission constraints: Intertie 1000 penalty price reflects its priority over load serving.

scheduling

Energy bid cap as pricing run parameter reflects energy
supply shortage.

‘\“% California ISO

Page 11




Applicable RUC penalty prices from the BPM of
Market Operations

Penalty Price Description

Scheduling Run Value

Pricing Run Value

Comment

Market energy balance -under
procurement. IFM cleared self-
scheduled exports using

The RUC procurement may be less than
the Demand forecast if the CAISO has

identified non-RA capacity. IFM 1600 250 commltte.cl all a?vall'able generatl.on an.d
accepted intertie bids up to the intertie
cleared export leg of a wheel capacit
through self-schedule pacity.
- . These constraints affect the final
Transmission constraints: branch, . . .
corridor, nomogram (base case 250 dispatch in the Real-Time Market,
and con:cin ency analysis) when conditions may differ from Day-
gency ¥ Ahead.
. . . These values preserve schedules
M -52 . . .
IFM cleared supply schedules $0|)n(energy bid price -5250, or 0 established in IFM in both the RUC
schedulingrun and pricingrun.
IFM cleared economical exports | IFM bid-in price +300 0 Export adder priority for IFM schedules
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Applicable RUC penalty prices for adder from IFM

Scheduling Run | Pricing Run
Penalty Price Description Value Based on | Value Based | Comment
$1000 Cap on $1000 Cap

Import price-taker self-schedule. Import
leg of a high priority wheel through self- -1100 -150
schedule.

Generic self-schedules for supply receive higher
priority than Economic Bids at the bid floor.

Import leg of a low priority wheel

through self-schedule 0 0 Import side of a low priority wheel self-schedule

Self-scheduled exports not using The scheduling parameter for self-scheduled

identified non-RA capacity, Exports leg of exports not using identified non-RA capacity is set
.. 1050 1000 .

a low priority wheel through self- below the parameter for generic self-schedules for

schedule demand.
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lllustration of the issue -Assumptions

« Imports only considered in examples for simplicity

— Whenimport limits are binding exports may clear due to pricing
to provide counter flow

« Example assumptions
— All LMP prices are based on the scheduling run
— SMEC is $25/MWh
— Loss component $0/MWh
— Four types of import bids at the location
« 10 MW offer at $24/MWh
« 10 MW offer at $10/MWh
« 10 MW real time self schedule (-$1,100 Penalty Price)
* 10 MW RUC cleared self schedule (-$1,200 Penalty Price)
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lllustration of the issue - Legend

 Blue line is the bid stack for each of the four bids
* Orange line is the ITC scheduling limit
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Example 1: Intertie limit is not binding

50 MW Import limit

* RUC Self Schedule clears 10 MW, RT Self Schedule clears 10 MW, economic bid @
$10 bid clears all 20 MW, and economic bid @ $24 bid clears all 10 MW

« Total schedules of 40 MW clears

« Clearing price is $25 (LMP) = $25 (SMEC) + $0 (MLC) + $0 (MCC)

* Intertie is not binding

Bid Stack on ITC & limit
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s10 —— - $24 — Py
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Example 2: Intertie limit is binding on economic bid

« 35 MW Import limit

« RUC cleared Self Schedule clears 10 MW, RT Self Schedule clears 10 MW, $10 bid
clears 10 MW, and $24 bid clears only 5 MW

« 35 MW cleared
. $24 (LMP) = $25 (SMEC) + $0 (MLC) - $1 (MCC)
« Intertie is binding at $1

Bid Stack on ITC &: limit
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Example 3: Intertie limit is further de-rated

« 25 MW Import limit

e RUC cleared self schedule clears 10 MW, RT self schedule clears 10 MW, $10 bid
clears only 5 MW, and $24 bid clears 0 MW

« 25 MW cleared
. $10 (LMP) = $25 (SMEC) + $0 (MLC) - $15 (MCC)
« Intertie is binding at $15

Bid Stack on ITC &: limit
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Example 4: Intertie limit de-rated impacting self-schedule

« 15 MW Import limit

 RUC cleared Self Schedule clears 10 MW, RT Self Schedule clears only 5 MW, $10
bid clears 0 MW, and $24 bid clears 0 MW

« 15 MW cleared
« -$1,100 (LMP) = $25 (SMEC) + $0 (MLC) - $1,125 (MCC)
« Intertie is binding at $1,125

Bid Stack on ITC &: limit
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Example 4: Intertie limit de-rated into self schedule

« 5 MW Import limit

e RUC cleared Self Schedule clears at 5 MW, RT Self Schedule clears at 0 MW, $10
bid clears 0 MW, and $24 bid clears 0 MW

« 5 MW cleared
 -$1,200 (LMP) = $25 (SMEC) + $0 (MLC) - $1,225 (MCC)
« Intertie is binding at $1,225

Bid Stack on ITC &: limit
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Explanation of the issue - HASP

» Relaxation of penalty prices caps components
« PBC relaxation penalty price $1,450 MWh will set SMEC
» ITC relaxation penalty price -$1,500 MWh
 (LMP)=(SMEC) + (Loss) - (MCC)
« -$50 (LMP) = $1,450 (SMEC) + $0 (MLC) - $1,500 (MCC)
* Price when PBC relaxation occurredis not low enough to cut SS

Bid Stack on ITC & limit

S100.00

. - ; $10 —\‘ s24 —~—e
<{100.00) (0] 3 10 15 25 =0 35 L0 A5
S (200.00)
S(300.00)
S({(4400.00)
S (500.00)
S (G00.00)
S((7O00.00)
S (2B00.00)
S(200.00)
S({1,000.00) _s1.100
S({1, 100.00) 81,200 _\I =
S(1,200.00)
S({1,300.00) P S
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HASP scheduling prices at Malin on July 9, 2021
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Explanation of the issue - RUC

Relaxation of penalty prices caps LMP components
« PBC relaxation penalty price $1,600 MWh will set SMEC
« |TC relaxation penalty price -$1,250 MWh

« Self schedules in RUC based upon IFM cleared price with adder

— IFM cleared import SS -$1,100 MWhwith adder -$250 MWh results in
RUC import self schedule of -$1,350 MWh

. (LMP) = (SMEC) + (MLC) - (MCC)
. $350 (LMP) = $1,600 (SMEC) + $0 (MLC) - $1,250 (MCC)

“:% California ISO Page 23
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Explanation of the issue - RUC

Relaxation of penalty prices caps LMP components
« PBC relaxation penalty price $1,600 will set SMEC
« ITC relaxation penalty price -$1,250

« (LMP) = (SMEC) + (Loss) - (MCC)
+ $350 (LMP) = $1,600 (SMEC) + $0 (Loss) - $1,250 (MCC)

* Price when PBC relaxation occurredis not low enough to cut SS
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RUC scheduling prices at Malin on August 19, 2020
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Proposed resolution - HASP

* Proposedrelaxation parameter has to be large enough to cover self
schedules, losses, and a tolerance

— Toleranceis a pad to create a band between possible price occurrences
and other penalty prices $100 MWh s used

— Loss assumption is due to observations for high loss penalty factors
with high SMEC prices - $150 MWhis used
« (LMP)=(SMEC) + (Loss) + (MCC)
— -$1,200(LMP) < $1,450 (SMEC) + $150 (MLC) + $X (MCC) + Tolerance
— Or-$1,200 - $1,450 - $150 - $100 (Tolerance) =-$2,900
* Proposed HASP price is $2900
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Proposed resolution - RUC

* Proposedrelaxation has to be large enough to cover SS and loss and
Tolerance

— Tolerance is a band to create a band between possible price
occurrences and other penalty prices
— Loss assumption is due to observations for high band
 (LMP)=(SMEC) + (Loss) + (MCC)
— -$1,350(LMP) < $1,600 (SMEC) + $150 (MLC) + $X (MCC) + Tolerance
— Or-$1,350 - $1,600 - $150 - $100 (Tolerance) = -$3,200
» Proposed RUC price is $3.200
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Additional Adjustments due to c

nange - I—ASP o

Penalty Price

Scheduling Run

Pricing Run Value

Proposed - Scheduling

Proposed - Pricing Run

Description Value Based on | Based on $1000 | Run ValueBased on |Value Based on $1000 Comment
P $1000 Cap Cap $1000 Cap Cap
Exceptuonal Dispatch 1,600 1,000 3,200 1,000 Priority to exceptlonal.dlspatches
for Tie Generators made by operators for Tie generators
EIM base scheduling priority for
EIMB heduled
ase schedule 1,550 1,000 3,100 1,000 export when tagged schedules do
exports .
not exist
After clearingin the realtime
Tagged Quantity for 1,550 1,000 3,100 1,000 market, Iqter—tle tfagged priority fqr
exports exports. Higher priority thanload in
real time.
EIM base scheduling priority for
EIMB hedul
?Se scheduled -1,250 -150 -3,100 -150 import when tagged schedules do
imports .
not exist
After clearingin the realtime
TaggeFI Quantity for 11,250 150 3,100 150 market, Int.er-t|e ta?gg.ed priority for
imports imports. Higher priority than over-
generation energyslack
Penalty price and pricing parameter
EIM Transfer 1,500 1,000 2,900 1,000 consistent with the transmission

Constraint

constraint;

‘\3 California ISO
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Additional Adjustments due to change - RUC

No other penalty prices have been identified for additional
penalty price adjustments
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Simulated Results

* Counter factual of HASP for July 9, 2021 with proposed
penalty prices

« Counter factual of RUC for August 19, 2020 with
proposed penalty prices
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HASP - LMP Comparison at Malin

HASP original scheduling prices at HASP counterfactual scheduling prices
Malin on July 9, 2021 at MALIN on July 9, 2021
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HASP - LMP comparison at Nob

HASP scheduling prices at NOB on July

9, 2021
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HASP - Import comparison

« Total systemimport 7000
comparison 5000
- Additional Imports cut 000
rather than overloading .
the ITC
« The SS priority cut was o
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I
HASP - Export comparison

* Total system export a000
comparison 7000

« Additional exports cuts 6000
due to decreasedsupply ™

from imports 4000
 The SS priority cut was 2000
DA Price taker selff 2000
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o
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I
RUC - LMP Comparison at Malin

RUC original scheduling prices at Malin
on August 19, 2020
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at MALIN on August 19, 2020
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RUC - LMP Comparison at NOB

RUC original scheduling prices at NOB RUC counterfactual scheduling prices

on August 19, 2020 at NOB on August 19, 2020
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RUC - Import comparison

« Import economic bids reduced due to original shadow
price being so low that economic bids overloaded the

constraint
« All other import types did not change
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I
RUC - Import economic bids
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I
RUC - Import price taker self

schedules
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I
RUC - Import ETC self schedules
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I
RUC - Import TOR self schedules
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I
RUC - Export comparison

« Export cuts due to software differences between original
software and current

— Changes would have occurred with out any penalty
price change

— PT exports in original run did not have correct priority

— LPT additional cuts due to decreased supply from
original results

« All other export types did not change
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I
RUC - Export economic bids

700
600
500
400
300
200
0 ||
wllun e L mmmwnww lm
-100
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
M RUC Orig Bid M RUC CounterBid ™ Dlta
& California ISO Page 43

.



I
RUC - Export LPT self schedules
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I
RUC - Export PT self schedules
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I
RUC - Export ETC self schedules
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I
RUC - Export TOR self schedules
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DRAFT TARIFF LANGUAGE
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Questions?
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Next Steps

* All related information for this initiative is available here;
https://stakeholdercenter.caiso.com/Stakeholderlnitiatives/Adjustme
nt-to-Intertie-Constraint-Penalty-Prices

» Please submit stakeholder written comments on today’s discussion
through the commenting tool located on the initiative page, by
January 27, 2021
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