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Agenda

* Purpose

« Summary of iIssues received for CRR 1B
* Demonstration of hourly calcs
 Avalilablility of Settlement data

* Data sources

* Open issues
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Purpose

* Holistic review of CRR 1B questions from CIDI tickets, disputes,
and SC topics

* Review of CRR 1B implementation, calculation and issues
— CRR 1B changes took effect 1/1/2019, PRR #1100

— Linking SC available reports to inputs and calcs relevant to
CRR Settlements

— Data sources — BPMs, OASIS, CMRI report, CRR MUI
— Intermediate bill determinants in Settlements
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CRR 1B provided training

« Completed Oct 31, 2018. Presentation contained: purpose of
CRR 1B, timeline, Settlements changes, reporting (in CMRI,
OASIS), BPMs, references to BRS, Tariff, and stakeholder
Initiative page
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CRR 1B Shadow calculations

* Notional revenue per constraint per CRR:

« CRR award MW * (constraint source shift factor — constraint sink shift factor)
* constraint shadow price * (-1)

— (-1) does not apply to Flowgate congestion
— Convention: positive revenue value is a payment to the CRR holder

— To compare with pre-existing settlement, add notional revenue up for all
constraints in the hour, compare with revenue value calculated using the
pre-existing methodology. Values should be largely the same.
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CRR 1B Shadow calculations

* CRR award MW comes from OASIS

— Congestion Revenue Rights > CRR Inventory report

01/31/2019 51

01/31/2019

LM_LT_2018_2027_201801

CRR Inventory

Market Name

LM_LT_2019_2027_201801
LM_LT_2019_2027_201801
LM_LT_2019_2027_201801
LM_LT_2019_2027_201801
LM_LT_2019_2027_201801
LM_LT_2019_2027_201801
LM_LT_2019_2027_201801
LM LT 2019 2027 201801

Term

Load Migration
Load Migration
Load Migration
Load Migration
Load Migration
Load Migration
Load Migration
Load Migration
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“ Market 4 Time of Use

OFF_PEAK
OFF_PEAK
OFF_PEAK
OFF_PEAK
OFF_PEAK
OFF_PEAK
OFF_PEAK
OFF PEAK

Source AP Node ID 4 Sink AP Node ID

DLAP_PGAE-APND
DLAP_PGAE-APND
DLAP_PGAE-APND
DLAP_PGAE-4PND
DLAP_PGAE-APND
DLAP_PGAE-APND
DLAP_PGAE-APND
DLAP PGAE-APND

AVSOLAR_7_M008
BELDEM_7_B1
BELDEN_7_B1
BRODIE_2_WIND-APND
BRODIE_2_WIND-APND
CARBOU_7_PL2X3-APND
COGNTNL_7_B1
HALSEYF 7 B1

“ Inventory Start Date

Date

01/30/2019 01/01/2019
01/30i2019 01/01/2018
01/30/2019 01/01/2019
013072019 01/01/2019
01/30/2019 01/01/2019
01/30i2019 01/01/2018
01/30/2019 01/01/2019
01/30i2019 01/01/2018

External Use

End Date

03/31/2019 23:59:59
03/31/2019 23:59:59
03/31/2019 23:59:59
03/31/2019 23:59:59
03/31/2019 23:59:59
03/31/2019 23:59:59
03/31/2019 23:59:59
03/31/2019 23:59:59

CRRID

39494049
39499359
39494045
39495857
39494047
39499835
39499554
39499935

Amount

LM _LT 2019_2027 201801 Load MigrationOFF_PEAK |DLAP_PGAE-APND  |AVSOLAR_7_N008 01/302019  [01/0172019  [03/31/201923:50:50 30400860 000300 |PcG2 1 |  [imTcnTjpiP [oBLIGATION

0.00100
0.00400
0.00100
0.00200
0.00100
0.00100
0.00100
0.00100

Owner Name SR Index Segment CRR Type CRR Category CRR Option

PCG2
PCG2
PCG2
PCG2
PCG2
PCG2
PCG2
PCG2

= = = k= =A = a

LMT_CNT PTP
LMT_CNT PTP
LMT_CNT PTP
LMT_CNT PTP
LMT_CNT PTP
LMT_CNT PTP
LMT_CNT PTP
LMT GNT PTP

QEBELIGATION
QBLIGATION
QBLIGATION
OELIGATION
QBLIGATION
QBLIGATION
QEBELIGATION
QBLIGATION
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CRR 1B Shadow calculations

« Constraint shadow price comes from OASIS
— Prices > Nomogram/Branch Shadow Prices report
— Prices > Intertie Constraint Shadow Prices report
— Prices > Scheduling Constraint Shadow Prices report

01/31/2019 01312019 |5 % DC TRANSFER DEFINITION [~ J[e=F | Apply -

Scheduling Constraint Shadow Prices

X
Market 4 Opr Date 4 OprInterval  “4 Constraint Type “ Scheduling Constraint  “ Constraint Direction “~ HE01 HE02 HEO03 HEO4 HEOS HEOG HEO7 HEOS HED9 HE10 HE11 HE12 HE13 HE14 HE15 HE16 HE17 HE18 HE19 HE20 HE21 HE22 HE23 HE24 HE25

D oo b TwsreRDernouta L L oae oo 0aooau ool 010 aon ool sl 672 220 475 e o ot a7 010 000 o o son a0 o st

01/31/2019 1] DC TRANSFER DEFINITION PDCI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -3.35 -4.45 -3.51 -1.19 -278 -0.27 -0.54 -1.24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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CRR 1B Shadow calculations

« Constraint type comes from OASIS (for using -1 multiplier)
— Prices > Nomogram/Branch Shadow Prices report see below
— Prices > Intertie Constraint Shadow Prices report use -1
— Prices > Scheduling Constraint Shadow Prices report use -1

01/31/2019 E 017312019 31

Nomogram/Branch Shadow Prices

Market <4 OprDate <4 Oprinterval “4 Nomogram ID “ Constraint Cause “+ HEO01 HEO02 HEOQ3 HEO4 HEOS HEDG HEOT HEDS HED9 HE10 HE11 HE12  HE13 HE14  HE15 HE16 HE17 HE18 HE19 |

T Ao A 22 A |

01/3172019 o 24086_LUGO _500_26105_WICTORVL_S00_BR_1_1  5SD1 N.GILA IVALLEY 500 12 96874 17.06273 13.46545 4.54994 10.69435 1.04928 2.05755 476277
DAM 01/31/2019 1] 34418_KINGSBRG_115_34405_FRWT TAP_115_BR_1 _1 PG1 KNGBRG-WAUKNA 115 947965 1788416 22.04515 21.66510 26.52035 18.75365
DAM 01131209 o OMS 6771357_PAS-BAl_QO0S5_NG Base Case

-20.54831 -3.45298 -0.40955 -1.38285 -1.05845 -2.16941

— ‘NOMOGRAM _ID” contains ‘NG’ — it's a nomogram (multiply by -1)

— "NOMOGRAM_ID” contains a 5 digit number or ‘BG’ — it's a flowgate (do
not use -1)
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CRR 1B Shadow calculations 1b

 Shift factor comes from the portal

— MPP Home > Market Modeling Data, Shift Factors, DA
— Only available to entities that have signed an NDA

&> California ISO

& California ISO | Market Participant Porfal

BROWSE  PAGE
MPP Home  Market Modeling Data  System Integration Discussions

MPP Home > Market Modeling Data
Market Modeling Data

Market Modeling Data

This data is protected under ISO tariff and can only be viewed by or shared with persons that have fully executed the applicable Non-Disclosure Agreement.

To the best of CAISO’s knowledge, the information contained herein is true and accurate as of the date published and is provided for informational purposes only. CAISO does not assume any

liability whatsoever for the accuracy and completeness of the published information.

Load Distribution Factors (LDF)

Displays the load distribution factors by node used in the Day-Ahead Market. To protect confidential data the load distribution factors for single customer nodes are aggregated and reported

by DLAP.

Shift Factors (SF)

Displays the complete list of shift factors for all binding constraints. In the IFM, HASP, and RTD markets.

Transmission Limits (TL)

Displays the transmission limits for all critical constraints in the IFM, HASP, FMM (RTUC), and RTD markets. The term "critical” refers to being close to or at the limit.

Current View ===

v O Name
SF_DA_20190128 3
SF_DA 20190127 3
SF_DA_20190126
SF_DA 20190125

SF_DA 20190124

BFEBEBEEEB

SF_DA_20190123

Modified
+ee 12 hours ago

wes Yesterday at 4:00 AM
we Tuesday at 400 AM
... Monday at 4:00 AM
+ee Sunday at 4:00 AM

e Sdaysago

External Use
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CRR 1B Shadow calculations

« To derive shift factors at the DLAP, the load distribution factor (LDF) file is
required as well.

« Take the shift factors at the constituent Pnodes, multiply each one by the
pnode load distribution factor, and then sum the results up.

— MPP Home > Market Modeling Data, Load Distribution Factors, DA

& California ISO  Market Participant Portal

BROWSE  PAGE
MPPHome  Market Modeling Data ~ System Integration Discussions

MPP Home > Market Modeling Data
Market Modeling Data

Market Modeling Data
This data is protected under ISO tariff and can only be viewed by or shared with persons that have fully executed the applicable Non-Disclosure Agreement.

To the best of CAISO's knowledge, the information contained herein is true and accurate as of the date published and is provided for informational purposes only. CAISO d
liability whatsoever for the accuracy and completeness of the published information.

Load Distribution Factors (LDF)

Displays the load distribution factors by node used in the Day-Ahead Market. To protect confidential data the load distribution factors for single customer nodes are a
by DLAP.

Shift Factors (SF)
Displays the complete list of shift factors for all binding constraints. In the IFM, HASP, and RTD markets.

Transmission Limits (TL)

Displays the transmission limits for all critical constraints in the IFM, HASP, FMM (RTUC), and RTD markets. The term "critical” refers to being close to or at the limit.

v O Name Modified
3 LDF DA 20190129.csv % .. 6hoursago
(] LDF_DA 20190128 csv 3¢ ws Vesterday at 400 AM
(I3 LDF_DA_20190127.c5v ... Wednesday at 400 AM
(1 LDF DA 20190126.csv we Tuesday at 400 AM

% California ISO External Use
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CRR 1B Shadow calculations

« Example of notional revenue calculation:
— CRR #123456 Award = 125 MW
— Constraint ABC_NG shadow price =$12.50
— Shift factor at source location DEF_GNO1 = 0.125
— Shift factor at sink location DLAP_PGAE_APND = -0.025

* Notional revenue = 125*(0.125-(-0.025))*12.5*-1=-$234.375

% California ISO External Use Page 11
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CRR 1B Shadow calculations

« Offset revenue per constraint per portfolio:
— Described in Congestion Revenue Rights BPM, section J.6.
— Finding the necessary data is described in previous slides.

— Additionally, the total offset revenue and clawback revenue is on OASIS:
« Congestion Revenue Rights > CRR Aggregate Revenue Adjustment Data

01/01/2019 017012019 31

CRR Aggregated Revenue Adjustment Data
1-20022 FM[ 1O

Start Date “ End Date “- Transmission Constraint 1D “- Constraint Case “- Motional Revenue (%)  Offset Revenue ($)

01/0172019 12:00:00 0120172019 13:00:00 34700 _SMYRMNA 2_115_34742 SEMITRPJ_115_BR_1_1 Baze Case 1,177.04634 494 63373
e e T T S s S P
foteimonsupeeniots tiebuaisassinsion oo ot oniieucipoetisieutpein s iagit ottty e P p— St
01/01/2019 13:00°:00 01/01/2019 19.00:00  24086_LUGO _500_26105_VICTORVL 500_BR_1_1 SD1MNGILAIVALLEY 500 . 807180545 1,686 46714
516 it it ionio bt Fitision el T pT— PeTIp
e T e T T S s g nra et
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CRR 1B Shadow calculations

« Clawback revenue per constraint per CRR:
— Described in Congestion Revenue Rights BPM, section J.4.

3 California 1ISO External Use Page 13
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CRR 1B Daily calculations

* Revenue per constraint per day per SC.
— Add up Notional Revenue per hour to get notional revenue per day
— Same for CRR Clawback Revenue
— Add up Offset Revenue
* If negative, it is a reduction in daily payment

* |f positive, it Iis a surplus that can offset shortfalls in other days of the
month

— Sign convention: positive is revenue to SC

% California ISO External Use Page 14
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CRR 1B Daily calculations

« Example: Total revenues for PDCI constraint for SC0O1 for 1/30/19
« Dalily notional revenue = $8649.68

« Dalily offset revenue = - $5204.20 (offsets the positive notional revenue)

« Dalily clawback revenue = -$10.20

CRR Revenue Adjustments

b= 1 -woer P M [ |@

Start Date End Date SCID Transmission ConstraintID ¥ Constraint Case CRRID Hedge Type CRR Type Notional Revenue (§)  Offzet Revenue ($) CRR Clawback Circular Scheduling

B P P __m_—-_—m-%
1/30/2019 6:00 1/30/2019 7:00SCO01 PDCI Base Case OOBLIGATION  AGG 374.1 18.43 -10.20 0
1/30/2019 7:00 1/30/2019 8:00SCO01 PDCI Base Case OOBLIGATION  AGG 911.46 -464.3 0 0
1/30/2019 8:00 1/30/2019 9:008001 PDCI Base Case OOBLIGATION  AGG 1,743.43 -1,190.24 0 0
1/30/2019 9:00 1/30/2019 10:008001 PDCI Base Case OOBLIGATION  AGG 1,088.02 -856.3 0 0
1/30/2019 10:00 1/30/2019 11:00Scol PDCI Base Case OOBLIGATION  AGG 561.42 -435.56 0 0
1/30/2019 11:00 1/30/2019 12:00Scol PDCI Base Case OOBLIGATION  AGG 870.54 -685.13 0 0
1/30/2019 12:00 1/30/2019 13:00Scol PDCI Base Case OOBLIGATION  AGG 5.11 4.35 0 0
1/30/2019 13:00 1/30/2019 14:00Scol PDCI Base Case OOBLIGATION  AGG 566.92 -446.18 0 0
1/30/2019 14:00 1/30/2019 15:00Scol PDCI Base Case OOBLIGATION  AGG 24291 -172.53 0 0
1/30/2019 15:00 1/30/2019 16:00Scol PDCI Base Case OOBLIGATION  AGG 446.55 -317.18 0 0
1/30/2019 16:00 1/30/2019 17:OOSCOl PDCI Base Case OOBLIGATION  AGG 1,345.38 -811.78 0 0
1/30/2019 17:00 1/30/2019 18:00Scol PDCI Base Case OOBLIGATION  AGG 76.72 26.66 0 0
1/30/2019 18:00 1/30/2019 19:00Scol PDCI Base Case OOBLIGATION  AGG 417.12 125.56 0 0
“‘% California ISO External Use Page 15




CRR 1B Daily calculations - Intermediate Bill Determinants

* [ntermediate bill determinants

— BA_ DAY CRR_DEFICIT@AMOUNT (BADailyCRRDeficitAmount) — please refer to BPM
CC 6700 formula 3.6.5, negative-valued offset quantities BADaillyCRROffsetRevenue
(BA DAY _CRR_OFFSET_AMT)

— BA DAY CRR_SURPLUS@AMOUNT (BADailyCRRSurplusAmount) — please refer to
BPM CC 6700 formula 3.6.11 , positive-valued offset quantities
BADailyCRROffsetRevenue (BA DAY CRR_OFFSET_AMT)

— BA_DAY_CRR_INTERIM_VALUE@AMOUNT (BADailyCRRInterimValue) — please refer
to BPM CC 6700 formula 3.6.7, summation of attributes Transmission constraint and
contingency case for variable BADaillyCRRConstraintSettlementValue
(BA_DAY_CRR_CNST_STLMT_VALUE@AMOUNT)

% California 1ISO External Use Page 16
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Upcoming CMRI report with CRR info

Project Info Details/Date

CAISO will provide the following CRR-specific information in a new CMRI report, per binding constraint and time
interval
« CRRID
» Hedge Type (option or obligation)
* CRR Type (LSE, AUC, etc.)
Application Software * Hourly Notional Revenue
Changes * Hourly CRR Clawback Revenue
* Hourly Circular Scheduling Revenue
» De-rate factor (applies to merchant TOR CRRS)
* CRR award MW

This information will be provided for each CRR at a unique source and sink location. If an SC has multiple CRRs at
the same source and sink, result will be based on the net award value

External BRS Post Updated External BRS Jan 18, 2019
Tech Spec Create ISO Interface Spec (Technical specification) Feb 8, 2019
Market Sim CMRI report available in MAP Stage Mar 1, 2019
Production Activation Mar 21, 2019
““1 California ISO External Use Page 17
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CMRI

(Subject to change per design and implementation)

09/01/2018
00:00:00
09/01/2018
00:00:00
09/01/2018
00:00:00
09/01/2018
00:00:00
09/01/2018
01:00:00

09/01/2018
01:00:00
09/01/2018
01:00:00
09/01/2018
01:00:00
09/01/2018
01:00:00
09/01/2018
02:00:00

SCo1

SCo1

SCo1

SCo1

SCo1

£33 California ISO

e ——

MALIN500
MALIN500
MALIN500
NOB_ITC

NOB_ITC

Base Case

Base Case

Base Case

Base Case

Base Case

36206971 OBLIGATIONS

36207895 OBLIGATIONS

36208515 OBLIGATIONS

46206643 OBLIGATIONS

46209895 OBLIGATIONS

External Use

LSE

AUC

AUC

LSE

52.74

26.88

56.8

5.21

21.41

CRR Revenue Adjustment Details — Sample Data

52.74+

26.88+
56.80

=136.42

5.21+
21.41
=26.62

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

1.00
1.00
0.01

0.01
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Rule for Netting Individual CRRs by source and sink

* For the new CMRI report CRR ID will be the value as derived under the
netting process that has been performed prior to the CRR 1B calculation.

« The netting Is performed by CRR type and by CRR source/sink combination
* For example, assume an entity holds the following CRRs pre-netting:

— CRR1 AtoB 10MW AUC

— CRR2 AtoB 5MW LSE

— CRR3 Bto A 2MW LMT_CNT
» Post-netted CRRs would be:

— CRR1 AtoB 10MW AUC

— CRR2 AtoB 3MW LSE

More information can be found in the BPM for CRRs in section 17

&> Cdlifornia ISO Extemnal Use Page 19



FERC filing — CRR 1B

* Filed on 7/17/18 -- CRR 1B initial filing
— Settle at the CRR ID by constraint by contingency
 FERC response on 9/20/18

— Rejected portion of initial filing, instructed ISO to net CRRs by constraint
by contingency in each hour

* ISO Compliance filing on 10/01/18

— |SO agreed to net CRRs by constraint by contingency, CRR type,
respecting time of use

— Obligation CRRs are aggregated/netted, Options are not

“:% California ISO External Use Page 20




CRR 1B Open Issues

Issue Impact

For ITC congestion, shift factors are CRRs which source at an intertie may

missing at some locations. not always be settled for ITC
congestion.

Shift factor correction process is CRRs which source or sink at an

sometimes overcorrecting anode shift APnode may get an incorrect

factors. settlement.

For flowgate and nomogram type CRRs which source or sink at an

congestion, shift factors are not being APnode may get an incorrect

published at some anode locations. settlement.

Due to 2% publishing rule.

“‘3' California ISO External Use Page 21




Data Sources — CRR BPM

« Link to completed training

— http://www.caiso.com/Documents/Presentation-
CongestionRevenueRightsAuctionEfficiencyTrack1B.pdf

 Link to BPM for CRRs

— https://bpmcm.caiso.com/Pages/BPMDetails.aspx?BPM=Congestion
Revenue Rights

« Attachment J for Equations,
« Section J.4. for Clawback
* Link to CMRI (filter for Post Market, CRR Revenue Adjustments
— https://portal.caiso.com/cmri/logon.do
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http://www.caiso.com/Documents/Presentation-CongestionRevenueRightsAuctionEfficiencyTrack1B.pdf

