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Today’s Topics — business practices

e Allowance of a tolerance threshold of 1% for the Flexible
Ramp Sufficiency Test. (FRST)
—Implemented 2/15/19

 Independent Bid Range Capacity (BRC) and Flexible
Ramping Sufficiency Test evaluations at a 15-minute
Interval basis (and BRC impacts to FRST results).
—New production activation date 5/6/19

* Determination of EIM transfer limits based on 15-minute
FRST results.
—New production activation date 5/6/19
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Today’s Topics - applications

 Balancing Authority Area Operations Portal (BAAOP)
display modifications

—Resource Sufficiency Test status and Bid Range
Capacity test detailed results.

—Ul display changes 3/25/19

 Transparency improvements provided for existing
application reports in:

—QOpen Access Same Time Information System (OASIS)
—CAISO Market Results Interface (CMRI) Reports
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SYSTEM CHANGES
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Real-time Market (RTPD, RTD):

* Apply EIM transfer limits based on 15-minute Sufficiency
Test results:

— EIM Transfer for 15min interval failing FRU/FRD
limited from below/above (import/export) to least
restrictive of:

« EIM Transfer in previous 15min interval from last
successful FMM, or

 Base EIM Transfer schedule in current 15min
Interval from current FMM
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Hourly process for real-time market leading up to operating
hour (EIM components)

T-75: Base schedules and energy bids due (Resources)

(T- = start of the hour)

T-55: Updated base schedules are submitted if necessary (Resources)
T-40: Updated base schedules are submitted if necessary (Entity SC)

T-20: E-tagging deadline EIM Market
m (Entity SC) participants
MI FMM 2 ) | (FMM 3 )] (FMM 4
T TS~ T S S~
02:22.5

Hour
02:15

T-22.5: 15-minute scheduled awards published ending
02:00

T-37.5; Start of 15 minute market

T-45: Results of sufficiency test published Market operator

T-60: Results of sufficiency test published
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Example of 15-Min EIM Transfer Limit Logic for BAA
with Failed Flexible Ramping Sufficiency Test

Market Run 15-min Interval

Market | Run Time Result 0(T-7.5") | 1(T+7.5) | 2(T+22.5") | 3(T+37.5") | 4(T+52.5)
FMM 7-82.5 EIM Transfor (MW) 200
v | T ——
[ | iz
RTBS | T-55' g:t‘:;::‘s“’ (MW)
EMM 7-52.5' Transfer Limit (MW)

EIM Transfer (MW)
e o e
FMM T-37.5' g:ﬂ"::;::"(ml
|7y | e
e KM ey
FMM T+22.5 ;:;"’T:"";f":r“(m)

See next slide for clarification —
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Example of 15-Min EIM Transfer Limit Logic for BAA with Failed Flexible

Ramping Sufficiency Test

Market Run 15-min Interval
Market | Run Time Result 0(7-7.5) 1(7+7.5)) 2(T+22.5') | 3(T+37.5") | 4(T7+52.5")
FMM T-82.5 EIM Transfer (MW) -200
. Base Transfer (MW) -300 -300 —32_0 ~300
RIBY s FRU Test Pass Pass _Fail Fail
Transfer Limit (MW) =300 =300 |
T-67.5 L
Al e EIM Transfer (MW) 400 -320 -210 ~300
% Base Transfer (MW) -100 -100 -100 ~-100
e i FRU Test _Fail Pass Fail Fail
o e Transfer Limit (MW) =200 =320 =210
EIM Transfer (MW) 200 ~270 -180 ~210
; Base Transfer (MW) -250 -250 ~250 ~250
| R FRU Test _Fail_ Pass Fail Fail
MM | T-a75 Transfer Lieit (W) =250 =270 =250 |
’ EIM Transfer (MW) -230 -350 -270 -250
EMM T-20.5° Transfer Limit (MW) =250 =350 =270
EIM Transfer (MW) —240 -330 ~300 ~270
Transfer Limit (MW) -330
FMM 7-7.5
EIM Transfer (MW) -280 -330 -300
Transfer Limit (MW) -&' ~330
FMM T+75 e T
M 4 EIM Transfer (MW) 260 ~330
Transfer Limit (MW) ~260
FMM .5
" ke EIM Transfer (MW) -260

The activation of the EIM Transfer Limit logic was set for the 3™ (T+37.5’) 15-min interval based on the failed Flexible Ramping Sufficiency
Test (FRST) at T-40". This was the final opportunity for this interval to avoid enforcement of the transfer limit logic as there will be no
additional FRST. The limit for the 3" interval (T+37.5’) was determined to be -270 MW for the T-37.5" FMM market run (the first FMM run
after T-40’). In this case, the T-52.5" FMM market run’s EIM transfer schedule of -270 MW for the 29 interval (i.e. prior interval to the
evaluated 3™ interval) was less restrictive than the T-40’ Base Transfer schedule of -250 MW. So far, so good. In the next FMM market run
(at T-22.5’), the EIM transfer limit logic must still apply as the final T-40’ test failed. This run compares Base Transfer Schedule (-250 MW
submitted for T-40’) with the less restrictive -350 MW EIM Transfer Schedule taken from the T-37.5’ FMM market run’s 2" interval. The
new transfer limit becomes -350 MW. Both in the subsequent T-7.5" and T+7.5" FMM runs, the prior interval’s EIM transfer schedule from
the previous FMM run remains the less restrictive option and the logic chooses it as the new EIM Transfer Limit.
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Balancing Authority Area Operations

BALANCING TEST RESULTS
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BAAOP Enhancement: BSCH Execution Control
Screen

™ Im
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CMRI: Balancing Test Results

& California ISO | Customer Market Results Interface ¢ o @ P20 =

Day-Ahead Real-Time Post-Market Default Bids Convergence Bidding Forecast Energy Imbalance Market

0z/2212018
03222019

(g [

(AL v =T
(AL v =]

e e Lo

Balancing Test Results

032272018
e

-
0312212019

v E i-mez P M O

Trade Date “ EIM Entity 4 Market 4 Input Time “+ Hour “ Balancing Authority Area ‘¢~ Test Result Imbalance Imbalance [%] Imbalance Amount [MW] Requirement Amount [MW]
Type Ending Direction

T I N5 e e foze i oo

03222018 ! RTM T-40 15, FAIL OVER 15.4 337.84 2193.1628

11422426
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Customer Market Results Interface (CMRI)

FLEXIBLE RAMP
SUFFICIENCY TEST
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Flexible Ramp Requirement Sufficiency Test Results
Scenario 1

« BAA's EIM Flexible Ramping Sufficiency Test result fails
for at least one 15-minute interval for a given direction in
same trade hour, where the following conditions occur:

Value 15 230 45 -60
Flexible Ramping 100 100 100 100
Sufficiency Requirement Up
Flexible Ramping Upward 995 110 130 ey
Capacity
Flexible Ramping Sufficiency | 200 200 200 200
Requirement Down
Flexible Ramping Downward 150 175 220 250
Capacity
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Flexible Ramp Requirement Sufficiency Test Results

Scenario 1

Value 15 30 45 60

Flexible Rampng 100 100 100 100

Sufficiency Requireamant Up

Flaxible Ramping Upward 99.5 110 130 90

Flexibte Ramping Sufficiency | 200 200 200 200

Requirement Down

Flexitle Ramping Downward 150 175 220 250 /

Capacity
Descrplion 15 30 45 60
Test Status (Upward) Fass Fass Fass Fail
Insufficiency Percentage (%) 0.5 -10.0 -30.0 10.0
Insufficiency Amount (MW) 0.5 -10 -30 10.0
Requirement Amount {(MW) 100 100 100 100
Test Status (Downward) Fail Fail Fass Fass
Test Indicator 1 2 3 4
Ramp Type Down | Down | Down | Down |
Insufficiency Percentage (%) 25.0 125 -10.0 -25.0
Insufficiency Amount (MW) 50 25 -20 -50
Requirement Amount {(MW) 200 200 200 200
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Flexible Ramp Requirement Sufficiency Test Results
Scenario 2

« BAA's EIM Flexible Ramping Sufficiency Test result fails
for at least one 15-minute interval for a given direction in
same trade hour, where the following conditions occur:

YValue 15 30 45 ‘60
100 100 100 100

Flexible Ramping
Sufficiency Requirement Up

Flexible Ramping Upward 150 150 150 150
Capacity
Flexible Ramping Sufficiency | 200 200 200 200
Requirement Down
Flexible Ramping Downward 250 250 250 250
Capacity
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Flexible Ramp Requirement Sufficiency Test Results

Vaiue 15 30 A5 60

Flexible Ramping 100 100 100 100

Sufficlency Requirement Up

Flexible Ramping Upward 150 150 150 150

Capacity

Flexible Ramping Sufficiency | 200 200 200 200

Requrement Down

Flexible Ramping Downward 250 250 250 250

Cagpacity —
Description 15 230 45 60
Test Status (Upward) Fass Fail

Test Indicator

Hamp Type

Insufficiency Percentage (%) -51] D
Insufficiency Amount (NW) -50 -50 -50 0
Requirement Amount {MW) 100 100 100 100

Test Status (Downward) Fail Fail Fass Fass

Insufficiency Percentage (%) 0.0 0.0 250 250

Insufficiency Amount (NW) 0 0 -50 -50

Requirement Amount {MW) 200 200 200 200
‘(} California ISO ISO PUBLIC - © 2019 CAISO Page 16
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BAAOP Enhancement: Flex Ramp Sufficiency Screen

EIM > System )> Base Schedule Test Results > Base Schedule Test

BAA I vI End Time |[ALL1 Apply  Reset

v Base Schedule Test Results - Balancing and Feasibility 15 MIN Flex Ramp

2L o Ydas O Sufficiency Test Results
Test Status

WA feiTme  EniTme % Soancg essbity Changes to the Ul

|03/21/2019 1200 032172019 1300 FAL  PASS

Visual Changes:

w Base Schedule Test Resuits - Flex Ramp Sufficiency

AL YHaE O « March 25
Sufficiency
Base Schedule Test Results - Bid Range Capaci

BAA 4 Start Time EndTime  4Up Down r - | AR
032120181200 0321720191215 PASS PASS YT THas O
03/21/2019 1200 03/21/2018 12:30 PASS PASS Capacity
032120191200 03/21/2019 1245 PASS PASS BAA 4 Start Time EndTime  4Up Down
03/21/2019 1200 03/21/2019 13:00 PASS PASS 032172019 1200 03/21/2019 1200 PASS PASS
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BID RANGE CAPACITY TEST
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EIM Capacity Test Results Scenario 1

 BAA's EIM Capacity Test result fails for a single 15-min

Interval, where the following conditions occur for trade
hour:

Aggregated Base

Transfer Schedules Value 15 30 45 60
L M Base Transfer Schedule 1100 | 1100 | 1100 | 1100
15-minute Load Forecast a7s 1050 | 1125 | 1025
Imbalance Direction Cwver | Over | Under | Over

Imbalance Amount 125 all 25 i)

Bid Range Capacity (Up) 100 100 100 100

Bid Range Capacity {Down) 100 100 100 100
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EIM Capacity Test Results Scenario 1

Value 15 30 45 60
Base Transfer Schedule 1100 | 1100 | 1100 | 1100
15-minute Load Forecast a75 1050 | 1125 | 1025
Imbalance Direction Over | Over | Under | Over
Imbalance Amount 125 50 25 [
Bid Range Capacity (Up) 100 100 100 100
Bid Range Capacity (Down) 100 100 100 100

Value Description 30 45 60
Test Status (Over) Fass

Insufficiency Direction {(Owver) Cver

Insufficiency Percentage (%) -50.0

Insufficiency Amount (MW) -50

Test Status (Under) Fass

Insufficiency Direction {(Linder) Under | Under
Insufficiency Percentage (%) 2250 | -150.0
Insufficiency Amount (MW -225 -150

{-'9, California 1ISO ISO PUBLIC - © 2019 CAISO




EIM Capacity Test Results Scenario 2

« BAA's EIM Capacity Test result fails for at least one 15-
minute interval for each direction in same trade hour,

where the following conditions occur:

Aggregated Base
Transfer Schedules
by BAA

&> California ISO

Value 15 30 45 60
MBase Transfer Schedule 1100 | 1100 | 1100 | 1100
15-minute Load Forecast a7h 950 1110 1225
Imbalance Direction Owver | Over | Under | Under
Imbalance Amount 125 150 10 125
Bid Range Capacity (Up) 100 100 100 100
Bid Range Capacity (Down) | 100 100 100 100

ISO PUBLIC - © 2019 CAISO
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EIM Capacity Test Results Scenario 2

Value 15 30 45 60
Base Transfer Schedule 1100 | 1100 | 1100 | 1100
15-minute Load Forecast a75 950 1110 1225
Imbalance Direction Over | Over | Under | Under
Imbalance Amount 125 150 10 125
Bid Range Capacity (Up) 100 100 100 100
Bid Range Capacity (Down) | 100 100 100 100
Description

Test Status (Over) Fail Fass
Insufficiency Direction (Over) Cver Over
Insufficiency Percentage (%) 25.0 2250

Insufficiency Amount (MW)

Test Status (Under) Fass Fass
Insufficiency Direction (Under) Linder | Under
Insufficiency Percentage (%) 2250 | -250.0

“‘3 California ISO

Insufficiency Amount (MW)
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EIM Capacity Test Results Scenario 3

 BAA's EIM Capacity Test result passes for all 15-minute
Interval for each direction in same trade hour, where the

following conditions occur:

Aggregated Base

Transfer Schedules Wale 13 = A3 a0
by BAA Base Transler Schedule 1100 | 1108 | 11040 1100
15-minute Load Forecast 1000 | 107s | 11Z5 1130
Imbalance Direction Cwar | Over | Under | Under

Imbalance Amount o 23 Zu 2l

Bld Range Capachy (Lp) 100 | 100 100 100

Bid Range Capachy (Down) | 100 | 100 | 100 | 100

&> California ISO
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EIM Capacity Test Results Scenario 3

WValue A5 | A3 &0

Base Transler Schedule 1100 | 1100 | 1100 1100

15-minute Load Forecast 1050 | 1075 | 1125 1150

Imbalance Cirection Owar | Ower | Under | Under

Imbalance Amount S0 25 25 50

Bid Range Capachy (Up) 100 | 100 100 100

Bld Range Capachy (Down) | 100 | 100 100 100
Description 15
Test Status (Cwear) Dass
Insufficiency Direction (Over) Over
IrEsuMcdancy Percentade (%) ==tullal
IrsuMciency Amourt |MW) -50
Test Status {Under) Dass
Insuficiency Direction (Under) Unider
InsuMcency Penceniage (%) 1500
InsuMciency Amourt |MW) -150
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BAAOP: BSCH Execution Control Screen

EIM > System > Ba

chedule Test Results

> Bid Range Capacity Test

Baa | V] EndTime [l V] Test [l ] _Apply _Reset
~ Bid Range Capacity Test
L eYHas O

71318

284500 -510.00 $.465.70 DNCAP 32500 58843 -17.52 009
- 294600 51000 846870 UPCAP. 44000 BEOET -1938 000
24500 -51000 £.50447 DNCAP 32500 -5851.70 -66.7S 002
1 5 M I N B I d R an g e 24800 -510,00 8.504.47 UPCAP 44000 430270 5188 000

Capacity Test
Changes to the Ul

Visual Changes:
« March 25"
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CMRI: Bid Range Capacity Test Results

& California ISO | Customer Market Results Interface PO,P0

Osp-Ahsad Rzl Tame PosiMadst CelmftSds ComegenesDiddng Forecsst Tnergy Imbalance Market

Bid Range Capacity Test Results
-

¢ Balancing Authority Arez 4 Test Result Insufficiency [’;]Mmﬂ:y Insufficiency A L) Requs Incremental Requirement  Regusement Amount [MW]

azzme RTM T40 14 | | 1117635 o
o2s ‘M T4 1 Pass WOER | 453 10 9 o
loanots &M T40 1 PASS OVER 5228 Ja08ce o o
e rairn ) RiM T4 15 PASS UNDER 262 81433 2 o
0S| ) 40 16 ASS OVER £516 162508 o o
"M T4 16 pass WDER 258 ST 2 o
ATM T 1 PASS OVER =271 117625 o o
RM TS5 14 Bass WOER 453 Amam ] ]
ATM 5% 1 PASS QvER £y Jeosce B 0
RM s 15 PSS WNDER 362 B4 0 o
AT 755 PASS OVER 516 162508 0 0
"M 755 pass WOR 5% S®a7 a ]
& 775 PASS ovER =27 17825 ¢ o
"M 775 pass WDER 453 J0Mm 2 o
ATM 775 PASS OVER Y7 J408ce o g
"M 75 pass @OER | 2 B143 9 ]
e 75 SASS OvER 51 62508 o D
"M 715 PasS WOER B s|i7 2 0
AT T40 PASS OWER 2 e o i
"M T4 pass WDER  ®R ) ] o
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Open Access (OASIS)

SYSTEM CHANGES
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Impacted Systems: OASIS

« System shall update identified report name from “EIM
Transfer Limits” to “Net EIM Transfer Limits”

— OASIS menu label will also be updated

— OASIS API name shall not be updated

— Atlas Reference documentation will be updated
— Market Instruments BPM will be updated
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OASIS: Net EIM Transfer Limits

&> California ISO | OASIS «» @25 =

CE FREPORTOEFNTION FRCE TRANSMISSION ENERGY NCILARY SERVICES  CONGESTION RESSNUE RIOHTS

Net EIM Transfer Limits
< v -2aetize b M| K. )
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RTD g tri 1) EXPORY 7 oo oo 000 Q0C 000 000000 0ot oY O 0.00 000 000 Q00 000 000 DOO 001 0o
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What's next?

« External testing begins March 27, 2019
« This presentation posted on Learning Center

« CBT with more detailed information and examples
posted on Learning Center mid-April

+ Production activation Apric#6:2019 May 6, 2019
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Unstructured Market Sim April 1 - 7
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Market Simulation ﬁ&':so Holiday
Extemal Testi ment Week
MAP Stage Environment Window

CRR 1B CMRI Repon

CRR 1B - CMRI | Report External Testmg Starts
EIM Resource Sufficiency - Capacity & Sufficiency

port (03/01-03/21)

,ORR 18-
rce Sufficiency - Capacity & S

EIM Resource Sufficiency - Capacity & Sufficiency - External Testmg Sta Em che Sufﬁeuancy capncity & s i

CCDEBE Phase 1 DEBE Phase 1
CCDEBE Phase 1 - Market Sim ; E Ph
ESDER Phase 3A

'ESDER Phase 3A - Market Sim
'RMR and CPM Enhancements
RMR and CPM Enhancements - Market Sim

LMPM - Enhancements

LMPM - Enhancements - Market Sim
EIM Enhanooments 2019

EIM Enhancements 2019 - Market Sim

Production Environment Windoy
CRR 1B CMRI Report
Commitment Cost Phase 3 Activation
EIM - BANC-SMUD
EIM Resource Sufficiency - Capacity & Sufficiency

iRR 18 CMRI Report (03/21)

-BANC-SMUD (04/03)

'CCDEBE Phase 1
ESDER Phase 3A

RMR and CPM Enhancements
LMPM - Enhancements

EIM Enhancements 2019
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I Repott External Testing Starts (0311

mitment Cost Phase 3 Activation (0

Resource Sufficiency - Capacity)
Transparency Enhancemen

cy (03/25-04/16)
y - External Testing Starts (03/27)

{07/15-08/30)

07/15-08/30)

D7/15-08/30)

arket Sim (07/15-08/30)
8/30)

Sim (07/15-08/30)
08/30)

tet Sim (07/15-08/30)

iciency (04/16)

(05/01)

EBE Phase 1 (10/01)
R Phase 3A (10/01)
and CPM Enhancements (10/01)
- Enhancements (10/01)
Enhancements 2019 (10/01)
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For more detailed information on anything presented, please
Vvisit our website at:

WWW.caiso.com

Or send an email to:
CustomerTraining@-caiso.com
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Acronyms and Definitions

 API Application Programmable Interface
« BAA Balancing Authority Area
« BAAOP Balancing Authority Area Operations Portal
- BPM Business Process Manual
« BRS Business Requirements Specification
« BSAP Base Schedule Aggregation Portal
« CAISO California Independent System Operator
« CISO California Independent System Operator
« CMRI CAISO Market Results Interface
- DA Day-Ahead
« DAM Day-Ahead Market
- DAME Day-Ahead Market Enhancements
- EIM Energy Imbalance Market
« FMM Fifteen Minute Market
« FRD Flexible Ramping Downward
‘g"“v California ISO ISO PUBLIC - © 2019 CAISO 7 Page 33
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Acronyms and Definitions

- FRD Flexible Ramping Downward

* FRST Flexible Ramping Sufficiency Test
- FRU Flexible Ramping Upward

« HASP Hour-Ahead Scheduling Process
- IFM Integrated Forward Market

« 1SO Independent System Operator

« MF MasterFile

« MOO Must-Offer Obligation

« MQS Market Quality System

« OASIS Open Access Same Time Information System
« RST Resource Sufficiency Test

» [comprehensively includes Balancing, Capacity, Flexible
Ramping sufficiency (FRST), and feasibility tests]

« RTBS Real-Time Base Schedule
« RTD Real-Time Dispatch
“?, California 1ISO ISO PUBLIC - © 2019 CAISO ) Page 34

e



Acronyms and Definitions

« RTM Real-Time Market
« RTPD Real-Time Pre-Dispatch
« RUC Residual Unit Commitment
« SC Scheduling Coordinator
« SIBR Scheduling Infrastructure and Business Rules
« STUC Short-Term Unit Commitment
« Ul User Interface
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