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Agenda

« This training covers the following topics:
— Review of project changes
— Key points
— Application-specific changes

— Settlement charge code changes
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Acronyms
tion
Balancing Authority Area LMCP Locational Marginal Capacity Price
Balancing Authority Area Operations Market Results Interface - Settlements
BAAOP Portal MRI-S
CLAP Custom Load Aggregation Point OASIS Open Access Same-Time Information System
CMRI Customer Market Results Interface ROC Rate of Change
EMM Fifteen-Minute Market RSE Resource Sufficiency Evaluation
FRD Flexible Ramping Down RTD Real-Time Dispatch
FRP Flexible Ramping Product RTM Real-Time Market
FRU Flexible Ramping Up RTPD Real-Time Pre Dispatch
FRDMP Flexible Ramping Down Marginal Price  TAC Transmission Access Charge
FRUMP Flexible Ramping Up Marginal Price VER Variable Energy Resource
LAP Load Aggregation Point WEIM Western Energy Imbalance Market
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FRP Problem Statement

WHAT WAS THE CHALLENGE?
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What challenge is this project addressing?

« To improve deliverability of flexible ramping
product through nodal procurement

« Addresses concerns where flexible ramp
capacity is awarded behind transmission
constraints which are binding

— Binding transmission constraint prevents the
flexible ramp capacity from being deployable
If uncertainty materializes

— Reliability concern because system is relying
on capacity which is potentially undeliverable
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FRP Deliverability Solutions

WHAT IS CHANGING?
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Pricing of FRP

 FRP will be modeled by location of the nodes that are in the ISO market’s
network model to ensure that FRP awards are feasible to deliver and

appropriately priced
— Flexible Ramping Nodal Prices
— Flexible Ramping Scheduling Point/Tie Nodal Prices

« Locational modeling consists of:
— the RTM considering transmission constraints

— the energy flows that would occur when the RTM dispatches energy from
capacity scheduled to provide FRP
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Procurement of FRP in WEIM

* 1SO will maintain current RSE rules that limit WEIM energy
Procurement of FRP transfers, when a BAA fails the RSE, to the amount
scheduled in the market interval preceding the failure

« The RTM will only procure FRP from a failing BAA's own
resources

* Procurement target will be the amount calculated to meet
the BAA’s individual uncertainty and forecasted ramping
needs and would be feasible to deliver

« Target would not include the benefit of pooling uncertainty
of all BAAs across the WEIM footprint; This prevents a
BAA with insufficient resources to meet its FRP needs from
leaning on the capacity of other BAAs

«  When WEIM BAA is in contingency, the BAA will be
removed from FLEX UP and FLEX DOWN passing group
definition; There will be no FRU/FRD procurement for that

® Separate for BAAs that fall flex test BAA
= Procured for entire group of BAAs among those that pass flex test
% California 1S5 ISO PUBLIC - © 2023 CAISO 9
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Key Points: Flexible Ramping Up (FRU) & Flexible Ramping Down (FRD)

« There are no capacity bids for FRU/FRD,; they are priced at opportunity costs
* Only 5-min dispatchable resources are eligible for FRU/FRD awards

« Variable Energy Resources (VERS) are scheduled up to their forecast and
they may be awarded FRU/FRD; VER FRU/FRD awards are deployed in the
FRU/FRD deployment scenarios

« All physical transmission/transfer constraints that are enforced in the original
market calculation (including base case and contingency constraints) are
also enforced in the FRU/FRD deployment scenarios

Note: Upon go-live only flowgates apply. Other constraints will be introduced over time.
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R
Key Points: Flexible Ramping Up (FRU) & Flexible Ramping Down (FRD)

 Distribution of FRU/FRD requirements in FRU/FRD deployment scenarios in
each BAA s divided among load, solar, and wind resources

— Allocation factors are derived from historical data that reflect the relative
contributions of these resource classes to the overall uncertainty

 FRU/FRD demand elasticity is achieved with FRU/FRD surplus variables with
cost curves that reflect the expected cost of foregoing FRU/FRD procurement

— Ensures that FRU/FRD is not procured at a higher cost than the benefit it
provides

 FRU/FRD surplus variables are modeled as independent controls in each
FRP surplus zone, effectively relaxing the distributed FRU/FRD requirements
In the respective zone
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Flexible Ramping Up Deployment Scenario

« All FRU awards are deployed

« Demand/wind/solar forecast for each BAA s
that failed FRU sufficiency test is adjusted MW
by FRU requirement for that BAA

~-4( Flexible Ramping Up

Net Load @
10:05

« Demand/wind/solar forecast for group of NetLoad @ .~ Forecasted Movement
BAAs that passed FRU sufficiency test is 10:00 ¥
adjusted by FRU requirement for BAA
group

Flexible Ramping Down

 FRU surplus in each BAA that failed FRU
sufficiency test is fully deployed

* FRU surplus in group of BAAs that passed g
FRU sufficiency test is fully deployed 10:00 10:05
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Flexible Ramping Down Deployment Scenario

« All FRD awards are deployed

« Demand/wind/solar forecast for each BAA s
that failed FRD sufficiency test is adjusted MW
by FRD requirement for that BAA

>4 Flexible Ramping Up

Net Load @
10:05

« Demand/wind/solar forecast for group of NetLoad @ .~ Forecasted Movement
BAAs that passed FRD sufficiency test is 10:00 ¥
adjusted by FRD requirement for BAA
group

 FRD surplus in each BAA that failed FRD
sufficiency test is fully deployed

.. |\ Flexible Ramping Down

 FRD surplus in group of BAAs that passed >
FRD sufficiency test is fully deployed 10:00 10:05
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Configuration of FRP Surplus Zones

« Define and maintain FRP surplus zones in each BAA in the WEIM area

* FRP surplus zones shall include generation and load nodes so that every
generation and load in a BAA shall belong to only one FRP surplus zone

— In the case of CAISO, this will include CAISO scheduling points

* FRP surplus zones shall be used in the market to distribute FRP surplus
variables
— Four FRP surplus zones for CAISO align with the four TAC areas
— For WEIM BAAs, one FRP surplus zone for the entire BAA, except for

BAAs with CLAPs (e.g., BANC, PSCO) where the FRP surplus zones
shall align with the CLAPs
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Questions
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FRP Deliverability Enhancements

KEY POINTS
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As of 2/1/23, the calculations that determine FRP pricing will use a nodal
pricing model requiring reporting changes in CMRI

L) L]

Reports will no longer contain data: Reports will provide FRP pricing:
* Fifteen-Minute Market (FMM) Flexible * Fifteen-Minute Market (FMM) Schedule
Ramp Price Breakdown Prices
« Real-Time Dispatch (RTD) Flexible Ramp « Real-Time Dispatch (RTD) Schedule
Price Breakdown Prices
L"% Cdlifornia ISO ISO PUBLIC - © 2023 CAISO . 17




FRP: Requirement calculation changing to provide greater accuracy prior
to each operating hour

Currently As of 2/1/23

24 hour requirements Most recent net load forecast

v
v

published once daily incorporated into hourly
flex ramp calculation
provided at T-75 & T-55
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R
Multiple Threshold Layers with New FRP

« Threshold 1: Seasonal (Current capped thresholds will remain)
— 1 Up value for all hours, 1 Down value for all hours
— Calculated based on the past 90 days, however this may be adjusted
— 99th percentile calculated for each hour; largest value used for Up Cap for all hours
— 1st percentile calculated for each hour; largest value used for Down Cap for all hours

 Threshold 2: 180 Day Thresholds (New)
— Values differ by hour
— Calculated based on the past 180 days
— 99th percentile for each hour used as Up Cap for respective hour
— 1st percentile for each hour used as Down Cap for respective hour

« Market Operations BPM updates are in PRR 1473: Flexible Ramping Product Deliverability
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https://bpmcm.caiso.com/Pages/ViewPRR.aspx?PRRID=1473&IsDlg=0

R
Flex Requirement Thresholds Available in OASIS

Flexible Ramp Requirement Thresholds
% 1 -8 of7? b Pl L]
Market Opr Date Balancing Ramp Type Percentile Data Type . HENM HEDZ HED3 HED4 HEOS
Authority
Area ID
B 12022 iSO [DOWN  lWGH  |Wstogam | 741.67] 777.48] 660.77| 568.48] 700.94]
RTPD 11/11/2022 CISO DOV LOW Histogram -564.1% -402.57 -506.36 -397.77 -346.02
F'.TFD-11J'1I|‘2¢]22 ...... C ISD ............. Ll F ............................ H IGH ......................... H |slngrarr|-?11BT-TTT4E-ESEI-TT-56343-TD994
RTPD 11/11/2022 CISO upP LOW Histogram -564.15 -402.57 50636 -397.77 -345.02
Ty T e T R T P s
RTPD 11/11/2022 CISD DOWH LOW Mosaic 0.10 010 0.10 010 010
F'.TFD-11J'1I|‘2¢]22 ...... G ISD ............. U F ............................ H IGH ......................... I".'1 u@alc ....................... 3 1811(2!-3-1811!]-313110-318110-31811ﬂ
RTPD 11/11/2022 CISO upP LOW Mosaic 0.10 010 0.10 010 010

For Histogram type (new 180 day thresholds) For Mosaic type (existing seasonal thresholds)
« High value is used to cap FRU « High value is used as cap
 Low value is used to cap FRD — Ramp type UP shows cap for FRU

« Updated daily at 6:00am PPT — Ramp type DOWN shows cap for FRD (think
of this as negative value when comparing to
FRD)

 Low value is used as floor — currently setto 0.1
MW for all entities

« Updated quarterly
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R
Hourly Flex Requirement Available in BAAOP

* If an entity passes the flex ramp sufficiency

T P — S tests, it will be included in the FRU/FRD
»nLRYgaERD

Nisstn Factors Pass Group
BAAIGroup 4 Interval End - 4 Direction Flex Ramp Reg Demand Wind  Solar
[FRo Pass Growp) 117282022 1445 O 15537 023033 043 . . L.
FRD Pass 117282022 1450 ON 14288 023 033 04
T Yo S N Y AT I « |f an entity fails the flex ramp sufficiency
FRD Pass Geoup 11202022 1500 ON naE 023 01 044 . . . . . .
FOPmGue AR ON W 03 06 O tests, it will be listed individually
FRO Pass Grevp 11282022 1510 ON 322 027 043 030 '
FRD Pass Group 112872022 1515 ON e 027 043 03 . .
FRO Pass Grovp 1128720221220 ON 3370 027 048 020 °
D s s MRS ViR 827 O This data is updated hourly
FROD Pass Grocp 112872022 1430 ON 3184 028 048 028
FRU Pass Geoop 11282022 1445 P 3BT05 025 021 0% Mw
FRU Pass Group 112820221450 P 08 028 021 04
FRY Pass Grovp 11282022 1458 P 38708 025 021 0%
FRU Pass Geoup 112820221500 WP wos 025 021 0%
FRU Pass Grovp 11282022 1508 P Qe 028 023 0%
FRU Pass Geovp 11282022 1510 WP 2857 02¢ 023 05 't . t
ERU Bass Groop 11282022 1415 @ 2687 028 023 0% N " FI p q
FRU Pass Geogp 11252022 1520 WP 42857 028 02¢ 0% O e' ex ram re UIremen
FRU Pass Geoup 112820221525 WP 411 027 02¢ 040

PP Gs NESRN  WeB 03 03 04 will always be the lesser of the
following numbers:

— Flex requirement
— Histogram threshold
\ — Mosaic threshold /
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Application Review

APPLICATION-SPECIFIC DETAILS




Change to existing display — Market: Real-time Binding Transmission
Constraints

BAAOP

Additional column to
indicate the constraint

~ Binding Transmission C ints - Flowgates. v
2 LLYTHIED aTLLTHIE . . . . .
— e [ — = is binding and in which
BAA IntervalEnd  Case D Case Nams Station Name Voltage Level Flownate Name Dir Base Flow Binding Limit Cleared Value Overload Loading Limit Flag Optimized Pricing | Seenario Type || | Resource Relisf  Shift Factor Net Movemsnt Previous  Current  Defta  SE Telem
 U2B20221425 0 BaseCase TOTAL WY FROM-OR P 5801 550.0 5500 00 1000 Masimum v  104.40f Base ) ] MW W] MW W] W] .
1128/2022 14:30 0 BaseCase TOTAL WY FROM-DIR P 5501 550.0 5500 00 1000 Makimum [V n.oof FrU . & ] 52403 o0geTo 53ie47 500D 50000  0.0000 153504 ScenarIOS'
1282022 1430 0 BaseCase TOTAL WY FROMDIR P 5501 550.0 5500 00 1000 Maximum v  10276) Base 42880 0.8ETO 434450 1447400 1434450 0TOS2 134.4032 .
12820721435 0 BaseCase TOTAL Wy FROM-DIR P 5500 550.0 5500 00 1000 Maximum  |v 0.00 FRU 78860 0.8ETO 200000 30RZ705 3100000 07285 3336214
12820221435 0 BaseCase TOTAL WY FROM-OR P 5500 550.0 5500 00 1000 Makimum W  101.73| Bas= 79757 08870 -B0B0F0 103200 99500 03700 1097721 106.7800 ° B ASE FRU 1 FRU
128/3022 1440 0 BaseCase TOTAL WY FROMODIR F 5500 550.0 5500 00 1000 Maximum W 0.00j FRU 00 0880 103430 48300 37600 10700 C.OD00  D.8438 y IS
1282022 1440 O BaseCase TOTAL WY FROM-DIR P 5500 550.0 5500 00 1000 Makmum v  101.90| Bas= 95110 08870 983627 760358 120803 138908 SA5123 981500
1282022 1445 0 BaseCase TOTAL WY FROM-DIR P 550D 550.0 3500 00 1000 Maximum  |w 0.00 FRU 79633 0.8ET0 805822 1353532 1420448  7.5880 17TEDE14  182.7800 deplo ment
128/2022 1445 0 BaseCase TOTAL WY FROMODIR P 5500 550.0 5500 00 1000 Makmum v  10370f Base 82035 0.8ETO 240178 1821834 1BEE10T 65383 2020348 2003820 y
12832022 1450 0 BaseCase TOTAL WY FROMDIR P 5500 550.0 5500 00 1000 Maxmum  |v 0.00j FRU 6202 0.8ETO 628385 0OSGTE 1058385 62807 1390775 130.8004 .
1282022 1450 0 BaseCase TOTAL WY FROM-DIR P 550D 550.0 3500 00 1000 Maximum |w|  107.85 Base 50488 0.8ETO 602510 B5673T 1032510 75773 1295447 135.0073 Scen arlo
12820221455 O BaseCase TOTAL WY FROM-OR P 5500 550.0 5500 00 1000 Maximum v 0.00 FRU 4881 08870 47430 74300 61300 12500 48587 26700
12832022 1455 0 BaseCase TOTAL WY FROMDIR P 5500 550.0 5500 00 1000 Makmum v  108.80f Bas= 412013 08870 182500 34100 315600 332500 94338
1282022 1500 O BaseCase TOTAL WY FROM-DIR P 5500 550.0 3500 00 1000 Maximum  |w 0.00 FRU 7551 08870 TES00 234700 221500 13200 96328 .
1282022 1500 0 BaseCase TOTAL WY FROM-DIR P 550D 550.0 5500 00 1000 Makmum v  108.80f Base 19207 08570 -19.4500 1061200 103.4400 26300 1150322 hd FRD IS for FRD
128/2022 1505 O BaseCase TOTAL Wy FROMODR P 5500 550.0 5500 00 1000 Maxmum  |w 0.00 FRU 018 08ETO 04200 02100 02000 00100  C.0D00 00488
1282022 1505 0 BaseCase TOTAL WY FROMDIR P 5500 550.0 5500 00 1000 Makmum |w|  108.27| Bas= 243000 0080 2402400 50000 50000 00000 100.0047 d I
1282022 1510 0 BaseCase TOTAL WY FROM-DIR P 5500 550.0 5500 00 1000 Maximum  |v 0.00 FRU 2138 08870 21670  0BDDD 15000 OT000 -4.3961 18400 ep Oyme nt
12802022 1510 0 BaseCase TOTAL WY FROMDIR P 5500 550.0 5500 00 1000 Maxmum |w|  108.37| Base 4100 08870 92300 232400 168300 84100 217303 147705 .
. 132081 09870 130.0000 2063000 207.0000 16000 3534343 Scen arlo

Path: EIM > Transmission > Binding Transmission Constraints - Flowgates > RTD/RTPD/STUC
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Real-time Binding Transmission Constraints:
What does the Operator need to consider?

B - [~
EM | Transmission | nput | System  NA  Coming Socn — Live Dats

EIM > Transmission ) Binding Transmission Constraints - Flowgates > RTPD

BAA | [ALL] v | interval End | 12/1272022 09:45 v | NACase [ALL] v | Flowgste Name | [ALL] v | Pass RTPD v ppi

v Binding Transmission Constraints - Flowgates
»aLLY®HaBS

Percent
BAA latervalEnd  CaselD. Case Name Station Name Voltage Level Flowgate Name ¥ D Base Flow Binding Limit Cleared Value Overioad Loading Limit Flag Optimized Pricing - Scenario Type
[ 12m22020045 0 BasecCase T FROMODIR - P s864 5500 5500 00 1000 Maudmum v 000 FRD
| 121220220945 0 BaseCase FROM-DIR P 5864 $500 5500 00 1000 Madmum V| 42488 FRU
1212220220945 O BaseCase FROM-DIR P 5864 5500 5863 363 1066 MmCP1 V150000 Base
121220220945 O BaseCase T0-0IR N 25002 24998 24598 00 1000 Muimwum V| 28675 Base
/2022 09 J Sase Case 95 9 336 S v MaxCP1 \ O 0C .2 44
1211220220945 0 BaseCase N 1858 1938 1858 22 1011 MaCP1 ¥ 150000 FRU
121220220945 0 BaseCase 15 noo1989 1936 1958 22 1011 MaCP1 V) 150000 FRO
1211220220045 O BaseCase N 1938 1973 37 1019 MaxCP1 V) 150000 Base
21122022 09 ¢ Base C: ; 1938 573 1015 MnCe1 W 150000 FRO
12/12/2022 09 45 0 Base Case 15 N 1974 1936 1973 37 1019 MaxCP1 v 150000 FRU BASE) FRU & FRD
121272022 0945 34070 | 5 P s 126 26 00 1000 Macmum v 001 FRD - -
1212720220945 34070 | ns P 3 28 31 55 1163 MaCP1 V1 150000 FRU a” IN same |nterva|
121122022 09.45 34,070 | s P 38 126 31 55 1169 MmCP1 V) 150000 Base
121122022 09.45 8,170 500 N 27267 27280 27280 00 1000 Mamum V| 26620 Base

Path: EIM > Transmission > Binding Transmission Constraints - Flowgates > RTD/RTPD/STUC

Example 1: All three types (BASE, FRD, FRU) exist in the same interval — same flowgate

+ Since the Base type exists and the Cleared Value exceeds the Binding Limit, this should be considered exactly like today - the market
sees an overload.

* The inclusion of the FRU and FRD indicates that FRP awards, if dispatched, would also be affected, as expected.
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Real-time Binding Transmission Constraints:
What does the Operator need to consider?

o ' Transmission l Input  Systern = NA | Coming Soon - Live Date

EIM ) Transmission > Binding Transmission Constraints - Flowgates )
BAA [ALL] v | interval End [[ALL] v] NACase [(ALL] v | Flowpate Name [IALLI v Pass [RTPD v|[ Apoy |[ Resat | [scne

v Binding Transmission Consiraints - Flowgates

HLLTYHEEBE H4 1+ -0 b M [ [ Ny
Interval End Case 1D Case Name Station Name Voitage Level Flowgate Name Dir Base Flow Binding Limit Cleared Value Overioad Loading Limit Flag Optimized Pricing  Scenario Typ

1211272022 10.45 0 Base Case ns P 850 827 827 00 1000 Mxdmum v 000 FRD

¥7.

121272022 1045 34070 1s 383 26 326 00 1000 Mxomum

P v 000 FRD
12/1272022 10.45 0 BasaCase FROM-DIR P $502 5500 5500 00 1000 Mxumum v 69473 Base O n Iy F R U
1211272022 10.45 0 Base Case FROM-OIR P §50.2 5500 5500 00 1000 Mxdmum v 000 FRU
1211272022 10.45 0 Base Case TO-DIR N 25130 24598 24598 00 1000 Madmum v 30817 Base O r F R D
121122022 10.45 0 BaseCase TO-DIR N 25130 24998 249938 00 1000 Mxomum v 000 FRU

Path: EIM > Transmission > Binding Transmission Constraints - Flowgates > RTD/RTPD/STUC

Example 2: Only an FRU or FRD record exists for a given flowgate and time interval
+ If only an FRU or FRD record exists and the cleared value is still under the binding limit, this may likely not require manual action.

« FRU or FRD congestion is projected congestion that would occur if the uncertainty is realized and the FRP awards are dispatched.

+ The market will strive to resolve this constraint and even make space for additional ramping capacity.
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Real-time Binding Transmission Constraints:
What does the Operator need to consider?

B - [~ I

EM | Transmission | Inpul = System NA  Coming Soon — Live Dats

EMM > Transmission > Binding Transmission Constraints - Flowgates > RTPD
BAA | [ALL] v | Interval End | 12/12/2022 1145 v| NACase [[ALL] v | Flowgate Name |(ALL] v| Pass RTPD v [ Apply

Vv Binding Transmission Constraints - Flowgates
»aLhY&HaBT

BAA m&c c.ol)CnoI.

[T 2220221145 0 Basecase

O 12m22022 1145 8,170 | d

1211272022 11:45 34070 15 24 26 326 00 1900 Maximum

P v
121272022 11:45 34070 1"s 8 24 R6 27 00 1000 MaxCP1 v 1500.00 Base
1214272022 11 .45 0 Base Case 15 N 299 226 2293 72 1032 MaxCP1 v 150000 Base
121272022 1145 0 Base Case 15 N 299 226 2298 72 1032 MaxCP1 v 150000 FRD
12122022 11:45 0 Base Case 15 N 2299 226 2298 72 1032 MaxCP1 v 150000 FRU
1211272022 11.45 0 Base Case 1s N 2308 1936 2305 359 1190 MaxCP1i v 150000 Base
1211272022 11.45 0 Base Case 1ms N 206 1936 2305 359 1190 MaxCP1 v 150000 FRU
121272022 11:45 0 Base Case 115 N 2308 1938 2308 369 1190 MaxCP1 v 150000 FRD
121122022 1145 0 Base Case 15 N 2324 1936 2323 337 1200 MaxCPt v 150000 Base
121122022 11:45 0 Base Case 15 N 324 1936 2323 3BT 1200 MaxCPt v 150000 FRD
12122022 11:45 0 Base Case 15 N 224 1936 2323 337 1200 MaxCP1 v 150000 FRU

Path: EIM > Transmission > Binding Transmission Constraints - Flowgates > RTD/RTPD/STUC
Example 3: Only Base exists for the given Flowgate and time interval

« If only Base exists, there are no uncertainty scenarios in which the congestion occurs as a result of dispatch of all available FRU/FRD
for the given contingency.

« Either all the FRP ramping capacity is able to be dispatched without congestion or possibility the counter-flows of the FRP awards are
contributing to the solution.

% California ISO ISO PUBLIC - © 2023 CAISO o6

e ———_—



New display — Market: Real-time
BAAOP Flex Ramp Sufficiency Schedules, BAA Factors

EIM | Transmission | Input | System | MA | Coming Socn —Live Data

New Ul to show:

¥ Flex Ramp - BAA Factors and Forecast

- Y%Y{ﬂa@'ﬂ' Demand Curve . . L

= e * FRP requirement for individual
BAAiGroup 4 Inferval End - Direction Flex Ramp Req Demand Wind  Solar ’ )

FRO Fass Group | 11/28/2022 14:45 DN 15537 023 033 043 BAA t h th

FRD F‘ass&ou: 1112812022 14:50 DN 14288 023 033 0.44 S reqUIremen whnen ey
FRD Pass Group 11/28/2022 14:56 DN 13025 023 033 0.44 . . . .

FRD Fass Group 11/22/2022 15:00 DN 1788 023 033 044 fa” the test 18 that dlrectlon)

FRD Pass Group 11/28/2022 15:05 ON 35703 028 043 0.1

FRD Pass Group 11/28/2022 15:10 DN 35227 027 043 030

FRD Pass Group 112802022 15:15 DN 34481 027 043 030

FRD Pass Group 11/28/2022 15:20 DN 33730 027 044 020

FRD Pass Group 11/28/2022 15:25 DN 32775 028 045 028

FRD Pass Group 112812027 15:30 DN 31845 028 045 028 ° F R U/F R D P g p

FRU Pass Group 11/28/2022 14:45 UP 35705 025 021 054 MW — ass grou

FRU Pass Group 1112802022 1450 UP 357.05 025 021 054 . ..

FRU Pass Group 11/28/2022 14.56 UP 35705 025 021 054 reql_“rement for the remal nlng
FRU Pass Group 11/28/2022 15:00 UP 357.05 025 021 054

FRU Pass Group 1112802022 15:05 UP 49857 028 023 051 ; :

FRU F'zﬁmuz 1112812022 15:10 UP 42657 028 023 051 BAAS WhICh paSS the teSt IN that
FRU Pass Group 1112802022 15:15 UP 42857 023 023 050 ] ]

FRU Pass Group 11/28/2022 15:20 UP 49857 023 024 050 d t

FRU Pass Group 11/28/2022 15:25 UP 41380 027 024 040 lrection

FRU Pass Group 1112802022 15:30 UP 30283 028 025 048

Path: EIM > System > Flex Ramp Sufficiency Schedules > BAA Factors > RTD/RTPD/STUC
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New display — Market: Real-time: Flex Ramp LMP

e [ o [
o e . New Ul to show nodal FRP

EIM | Transmission | Input | System | MA | Coming Soon —Live Dats

F -
BAR [[ALL] W | Apply || Reset | prlces

» Flex Ramp LMP * Flex Ramp LMP
2 LLYHEE M4 1 -z [ 1@ A LLEYHEEE HA4 1 -s5as b [ 1@
LMP LMP
S T I T, e et What does the Operator need to know?
Pnode 11/128/2022 15:05 0.00 -0.00 APnode 11128/2022 15:05 -0.00 0.00
Pnode 111282022 15:10 o.oo -0.00 APnode 11/28/2022 15:10 -0.00 0.00
= 1T == A S ) E—— « FRP LMPs are associated to P-nodes/AP-
= o | T Nodes (like today’s energy LMPs) and like
= =1 0 = | e ancillary services are settled separately.
Pnode 11/28/2022 15:05 o.oo -0.00 APnode 11/28/2022 15:05 -0.00 0.00
Fnode 11/28/2022 15:10 000 -0.00 APnode 11/28/2022 15:10 -0.00 0.00
o Y s om0 am ©= gz g2 <=« FRPLMP'sare not decomposed into multiple
roce Bl nzzziem o — — — — components (Energy, Loss, Congestion), there
o B 1zszzi® o — —— — — is only a final Flex Ramp Up and Flex Ramp
= = | IV Down LMP, per location and time interval
= e e | B calculated in RTD/RTPD/STUC.
Fnode 11/128/2022 15:25 000 -0.00 APnode 11128/2022 15:25 -0.00 -0.00
Pnode 111282022 15:30 0.00 -0.00 APnode 11128/2022 15:30 -0.00 -0.00 A . A .
i Ml 2w o — — — — * Leftside displays Resources, right-side by

- Interties. (Pricing Run only)
PATH: EIM > System > Flex Ramp Sufficiency Schedules > Flex Ramp LMP > RTD/RTPD/STUC

“‘% California ISO ISO PUBLIC - © 2023 CAISO 08



How will FRP Deliverability enhancements impact load biasing (aka
Imbalance conformance)

« With market uncertainty now deliverable based upon nodal constraints, Load Biasing should
be more responsive

Figure 87: Monthly utilization of FRU in RTD Figure 88: Hourly utilization of FRU in RTD
140 250
120
100 [}00
80 150
g 60 %
= 100
40
”!'I I ||||I II I i | “ “ | | ||“hll|
Te == R B B « s e =e 135 7 911131517192123 1 3 5 7 9 1113 1517 19 21 23
2017 2018
2017 2018
M Delivered B Undelivered H Delivered mUndelivered
Monthly Aggregations: | .
Amount of Undeliverable FRU/FRD is significant. Hourly Aggrega_tlons. o
Amount of Undeliverable FRU/FRD is significant.
% Cdlifornia ISO ISO PUBLIC - © 2023 CAISO 29
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CMRI Real-Time Menu: Flexible Ramp Price Breakdown Reports —
no new data after 2/1/23

&> California ISO |~ Customer Market Results Interface

Day-Ahead Real-Time Post-Market Default Bids Convergence Bidding Forecast Reference LSE Ene

e The followi ng reports will not contain future data start Dase: | Hour-Ahead Scheduiing Process (HASP) Schedule Prices 4
. 3 Hour-Ahead Scheduling Process (HASP) Schedules ot BE
aS Of 2/1/23 * iz { Hour-Ahead Scheduling Process (HASP) Market Power Mitigation (MPM) Results 4 t AL

H 1 : Da!.Al Fiftean-Minute Market (FMM) Flexible Ramping Constraint Capacity ct
- Flfteen-MInUte Market (FMM) FleXIble Ramp = Fiiteen-Minute Market (RMM) Fchedule Prices ()

P ri ce B re akd own T:ade Datel|  Fiftoon-Minute Market Mnblc Ramp Price Broakdown 4 #* Schedule HE(

. . . X NoDatal | Hoen-winute Market hedules () i s
- Real 'TI me D | SpatCh (RT D) F I eXI b I e Ramp | Fifteen-Minute Market (FMM) Market Power Mitigation (MPM) Results c?
1 Report Genet Fifteen-Minute Markat (FMM) Movement Points 4
P rl Ce B reakd Own Real-Time Unit Commitment (RTUC) Advisory Schedules ct
Resource-Specific VER Forecast Usage ()
Real. T3 wifa Pricas [—_f
* Reports will remain available for prior trade Resl-Time Dispatch (RTQ/Mgxble Ramp Price Breakdown 4
Real-Time Dispatch (RYD) Schedules ct
d ates Real-Time Dispatch (RTD) Advisory Schedules ct
Real-Time Base Schedules s
Real-Time EIM Transfor System Resource Limits ()

3 California ISO ISO PUBLIC - © 2023 CAISO 20
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CMRI Real-Time menu: Reports containing updated FRP data
as of 2/1/23

&> California ISO | Customer Market Results Interface
Day-Ahead n..mn Post-Market Defauk Bids Convergence Bidding Forecast Reference LSE  Energ
StartDate: | Hou-Ahead Scheduling Process (HASP) Schedule Prices ] —
End Date: Hour-Ahead Scheduling Process (HASP) Schedules cs pe: @:
- Hour-Ahead Scheduling Process (MASP) Market Power Mitigation (MPM) Results 4 R R——
Day - Funeen Mmute Mmkel |FMM: F!enble Rampmg Constraint Capacity ] I
? Flfteen Minute Ma(hel |FHMI Schedu(n Prices N ] s : F R P awards d ata Wi II
Trade Date | Fifteen-Minute Market (FMM) Flexible Ramp Price Breakdown 1 % Schedule HEO
% No Data ' Fifteen-Minute MathenFM_M)Schedu.ﬁcs ] ] Type - be avai Iable in these
“Fifteen-Minute Market (FMM) Market Power Miigaton (MPM) Results ] >- . .
Report Genel  cin .o Minute Market (FMM) Movement Points - exiIstin g re pO Irts
Real-Time Unit Commitment (RTUC) Advisory Schedules c?
Resource-Spocific VER Forecast Usage 3
1 Real-Time Dispatch (RTD) Schedule .f’;xes cs
: Real Time Duspalch RTD) Flnxnble Ramp Pnce Bfﬁakdoan ct
[ Real-Time Dispatch (RTD) Schedules ]
" Real-Time D:spatch «RTD)Admsory ‘Schedules c?
Real-Time Base Schedules ct
Real-Time EIM Transfer System Resource Limits ]
Regl-Time Dig esour gl Movement - |

% California ISO ISO PUBLIC - © 2023 CAISO 21
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CMRI Real-Time menu: Reports containing FRP prices

FMM Schedule Prices

&> California ISO ~ Customer Market Results Inferface < = x ¢ & « &

Day-Ahead Real-Time Post-Markst Default Bids Forecast Reference LSE

Phase Shifter

Convergence Bidding Gas Bumn

Trade Date: [12/05/2022 i Entity:
Product: [[ALL] M=

Energy Imbalance Markst

Reseurce: e
prie Tye: =

Reliability Coordination

Fifteen-Minute Market (FMM) Schedule Prices

Dl M4 1 - 20 o168 b P (]

Trade Date 4 SC ID “* Resource #Product  “* Price Type Binding Hour Ending 4" Interval IE:15 [$] Interval IE:30 [S] Interval IE:45 [S] Interval IE:00 [$]

S S = N 7 ) ™ BT BT ]
12/05/2022 Energy Energy Yes 1 57.77 -150.30 -120.49 -145.31
12/05/2022 Energy Congestion Yes 1 -29.52 -19.46 -24.13 -15.96
12/05/2022 Energy Loss Yes 1 0.00 0.00 0.00 0.00

P el e Greenhouse Gas, ves 1 0,00 Q.00 400 0.0,
12/05/2022 Ramp Down  FRMP Yes 1 0.00 11.47 40.76 16.11
l 12/05/2022 Ramp Up FRMP Yes 1 -27.28 -7.36 -13.96 -21.02

12/05/2022 Energy Energy Yes 2 -96.66 -141.37 -119.52 -146.08
12/05/2022 Energy Congestion Yes 2 -53.34 -24.91 -26.18 -21.74
12/05/2022 Energy Loss Yes 2 0.00 0.00 0.00 Q.00
12/05/2022 Energy Greenhouse Gas Yes 2 0.00 0.00 0.00 0.00
12/05/2022 Ramp Down  FRMP Yes 2 0.00 0.00 0.00 223
12/05/2022 Ramp Up FRMP Yes 2 -27.15 -27.25 -0.05 -75.86
12/05/2022 Energy LMP Yes 3 -150.00 -143.14 -150.00 -176.70
12/05/2022 Energy Energy Yes 3 -126.00 87.35 -150.00 -155.00
12/05/2022 Energy Congestion Yes 3 -24.00 -4579 0.00 -21.70
12/05/2022 Energy Loss Yes 3 0.00 0.00 0.00 0.00
12/05/2022 Energy Greenhouse Gas  Yes 3 0.00 0.00 0.00 0.00
12/05/2022 Ramp Down  FRMP Yes 3 327 5.56 1.16 246

&> California ISO

LA hAAAAAAAAAAAAAAAAAA AN

RTD Schedule Prices

o ; . ] -
& Cdlifornia ISO | Customer Market Results Inferface < = x o a & @ <
£
Day-Ahsad  Real-Time Post-Market Defsult Bids Convergence Bidding Forecast Reference LSE  Energy Imbalance Market Phase Shifter Gas Burn  Reliability Coordination ’
Tace Date: [12052022 |8 Entny: [ <] E— 5 sinaing: 15 ¢
Product: [[ALL] V] §= Price Wpe: [[ALL] V] Hour £
£
Real-Time Dispatch (RTD) Schedule Prices )
Py M4 1.7 ot p >I|:|BD ¢
Trade Date * SCID 4 Resource 4 Product 4 Price Type Binding Hour Ending™ \nlurwl IE:05 \[llIlWlllE:“l I[marvlllE:ﬁ Interval i;;lﬂl\ IE:25 i:?\ oval IE:45  Interval IE:50  Interval |E:55 \l[sI;ENIHE:w
s T N T T T, S R R
12/05/2022 Energy Energy Yes 1 64956 16785 22903 22903 34128 58563 58351 53790 45830
12/05/2022 Energy Congestion Yes 1 -187.13 0.00 0.00 0.00 oo o -25089 -241.36 -371.34 -325.03
12/05/2022 Energy Loss Yes 1 0.00 0.00 0.00 0.00 000 ‘ 000 0.00 000 0.00
| 12/05/2022 Ramp Down FRMP Yes 1 -0.00 0.00 -13.97 -0.00 -0.00 ' -0.00 0.00 -0.00 0.00 f
12/05/2022 Ramp Up FRMP Yes 1 0.00 -0.00 -0.00 -13.20 -13.20 ' 4451 -228.62 -2923 -286.67
-

ISO PUBLIC - © 2023 CAISO

* Report columns and layout are the same
« Calculation of FRP pricing changes as of 2/1/23




CMRI Real-Time menu: Reports containing FRP schedules

FMM Schedules

3 California ISO

RTD Schedules

Customer Market Results Inferface << x c a « @ : ‘3 California ISO | Customer Market Results Interface < = x o & « @ :
Day-Ahsad  Real-Time Post-Markst Default Bids Convergence Bidding Forecast Refersnce LSE  Energy Imbalance Markst Phase Shifter Gas Bun  Reliability Coordination ( Day-Ahead  Real-Time PostMarket DefaultBids Convergence Bidding Forecast Reference LSE  Energy Imbalance Market  Phase Shifter GasBurn  Reliability Coordination 4
Trace Date: [120052022 |+ Entny: £ Resourcs: % sinding: {  meeome: [izooziz | ey Resource: | — ~] % sinding: :
. - . = . Product: = Schedule Type: Hour:
Product: [[ALL]  ~| i Type: [[ALL]  ~] & Hour: 2 ¢
Fifteen-Minute Market (FMM) Schedules o  [DeeklimeDispatch (RID) Schodules >
o - < :@\411—70!777DDI|:|5°
P 4 111200 b P \_‘ G0 I{ Trade Date 4 SC D - iguration Effective Product 4 Scheduf® Binding Hour® Interval IE:05 Interval IE:10 Interval IE15 Interval IE:20 Interval IE:25 Interval IE:30 Inh{
Trade Date 4 SC 1D 4 Resource 4 Configuration Effective Intertie Product 4 Schedule Type % Binding 4 Hour Ending “* Interval IE:15 [MW] Interval IE:30 [MW] Intes Intertie Ending [MW] [MW] Mw] Mw] [MW] [MW]
) S S ) ——-mm--lmmg
1210512022 AT e 0.00 ( 12/05/2022 Energy Mawn(el Yes L mi i: 10i a8 7ﬂ 22 7: ii 32 ig mi a7
120512022 CA ExportAllocation - Self Tes I 000 000 ( 12/05/2022 Ramp Down Cleared Yes 1 0.00 o; 0 gg 2203 2203 3408
12/05/2022 Energy Cleared Yes 19 33.00 33.00
121057200 Energy Market Yes s 000 000 ( 12/05/2022 Ramp Down Market  Yes 2203
12/05/2022 Energy self Yes 19 33.00 33.00 ( 121052022 RampUp  Warket Yes
12/05/2022 Ramp Down Cleared Yes 19 0.00 0.00 ( X
12/05/2022 Ramp Down Market Yes 19 0.00 0.00
12/05/2022 Ramp Up Cleared Yes 19 0.00 0.00 (
12/05/2022 Ramp Up Market Yes 19 0.00 0.00 ( ° R I d I h
12/05/2022 CA Export Allocation  Cleared Yes 20 0.00 0.00 e p O rt CO u m n S an ayo ut are t e Same
12/05/2022 CAExport Allocation  Market Yes 20 0.00 0.00 (
12/05/2022 CAExport Allocation  Self Yes 20 0.00 0.00 (
12/05/2022 Energy Cleared Yes 20 33.00 33.00 (
12/05/2022 Energy Market Yes 20 0.00 0.00
121052022 Energy Self Yes 20 33.00 33.00 (
12/05/2022 Ramp Down Cleared Yes 20 0.00 0.00 (
Bame Down Matkel He5 20 £.00 000,
12/05/2022 Ramp Up Cleared Yes 20 10.00 10.00
12/05/2022 Ramp Up Market Yes 20 10.00 10.00

&> California ISO

ISO PUBLIC - © 2023 CAISO




OASIS Prices Menu > Energy Prices list.: New Reports

e California I1ISO OASIS «v@crr

ATLAS REFERENCE REFPORT DEFINITION  PRICES

(

TRANSMISSION  SYSTEM DEMAND

Welcome to the California ISO

site. On OASIS you will find reg
and its Market, such as system
status, market prices and markg

Energy Prices b ]
Shadow Prices »
Ancillary Services Prices P
Index Prices 13

Market Power Mitigation W

Standards Information

MNorth American Energy Standards Board (NAESB)

1SO Business Practice Manuals
Available Transfer Capability Information

Transmission Information

Base Case Data
Interconnection Study Statistics

&> California ISO

Locational Marginal Prices

Scheduling Peint/Tie Combination Locational Marginal Prices
Interval Locational Marginal Prices

Interval Scheduling Point/Tie Combination Locational Marginal Prices
HASP Locational Marginal Prices

FMM Locational Marginal Prices

FMM Scheduling Point'Tie Combination Locational Marginal Prices
Reference Prices

Contingency Dispatch Locational Marginal Prices

Contingency Dispatch Scheduling PointTie Combination Locational Marginal Prices
Hourly RTM LAP Prices

Hourly Energy Price Shaping Factor

Flexible Ramping Modal Prices
Flexible Ramping Scheduling Point/Tie Nodal Prices

HLAQAEUHA AR L

ENERGY AMNCILLARY SERVICES CONGESTION REVENUE F

* Flexible Ramping Nodal Prices

7 . + Flexible Ramping Scheduling

Point/Tie Nodal Prices

ISO PUBLIC - © 2023 CAISO




OASIS: Flexible Ramping Nodal Prices

& CaliforniaISO  OASIS «»® =5 =

ATLAS REFERENCE  REPORT DEFINITION 4PRICES) TRANSMISSION SYSTEM DEMAND ENERGY  ANCILLARY SERVICES CONGESTION RE

08/07/2022 31 RTD ~ SELECT NODE v 0096WD_7_N0O1 M
RTD OD 0096WD 00
Download XML Do RTFD | ALL 0096WD_7_N002
ALL_APNODES 106THSO_LNODED1
Flexible Ramping Nodal Prices J| 10TH_STW_1_1LNODE
— 10TH_STW_1_2LNODE
b 118THSO_LNODER1
Market Opr Date Node “-Ramp Type 4 Interval “4 HE01 HE 119TH_BP_LNODEXF1 12
% No Data found 126THSO_LNODE_LDT1
126THSO_LNODE_LDT2
Report Generated: 09/07/2022 173924 125TREET_LNODEEET1
12STREET_LNODEEET2

12TH_S_LNODENMZ
12TH_S_LNODEXWQ
13THSO_LNODE-3
13THSO_LNODED2
1501WDC2_7_NDOO1
22ND_ST_LNODEDIST
23RDST_LNODED1
23RDST_LNODED?2
23RDST_LNODED3

3 California ISO ISO PUBLIC - © 2023 CAISO

FRU/FRD Nodal prices at the
Pnode level for all:

— P-nodes,
— SP-ties
— AP-nodes

Calculated by the RTD and
RTPD binding market run
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OASIS: Flexible Ramping Scheduling Point/Tie Nodal Prices

& California ISO | OASIS «s @ 2s» =

ATLAS REFERENCE REFORT DEFINITION 4 PRICES|] TRANSMISSION SYSTEM DEMAND ENERGY  ANCILLARY SERVICES CONGESTION REVENUE RIGHTS  PUELIC BI

01/12/2023 1 D |wv SELECT_NODE w
RTD OD
Download XML RTFD v ALL

L

Flexible Ramping Scheduling Point/Tie Nodal Prices

X
Market Opr Date Node 4 Tie “ Ramp Type

X No Data found

- 4

0096WD_7_NOO1
D0S6WD 00
0096WD_7_N002
106THSO_LNODED1
10TH_STW_1_1LNODE
10TH_STW_1_2LNODE
118THSO_LNODER1
119TH_BP_LNODEXF1
12STREET_LNODEEET1
12STREET_LNODEEET2
12TH_S_LNODENMZ

T 12TH_S_LNODEXWQ

13THSO_LNODE-3
13THSO_LNODED2
1501WDC2_7_NDOO1
22ND_ST_LNODEDIST
23RDST_LNODED1
23RDST_LNODED2

% California ISO ISO PUBLIC - © 2023 CAISO

v

o)

= Apply

|8 HEOS HE10 HE11 HE12 HE13
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OASIS Prices Menu > Shadow Prices list: New Reports

& California ISO | OASIS s @25 =

ATLAS REFERENCE REPORT DEFIMITION  PRICES TRANSMISSION S3YSTEM DEMAND ENERGY  ANMCILLARY SERVICES CONG

Energy Prices

> |

Shadow Prices

>

Welcome to the California ISO
site. On OASIS you will find red
and its Market, such as system
status, market prices and marke

Ancillary Services Prices p

Index Prices

Market Power Mitigation

»
»

Standards Information

North American Energy Standards Board (NAESB)

ISO Business Practice Manuals
Available Transfer Capability Information

Transmission Information

Base Case Data
Interconnection Study Statistics

&> California ISO

Nomogram/Branch Shadow Prices ’j'
Intertie Constraint Shadow Prices ’j'
Interval Intertie Constraint Shadow Prices "'j'
Interval Nomogram/Branch Shadow Prices "'j'
MNodal Group Constraints ’j'
Flexible Ramping Constraint Results

Contingency Dispatch Intertie Constraint Shadow Prices "'j'

Contingency Dispatch Nomogram/Branch Shadow Prices "'j'

EIM Green House Gas (GHG) Shadow Prices ’j'
Scheduling Constraint Shadow Prices "r
Flexible Ramping Constraint Shadow Prices "'j'

Flexible Ramping Scheduling Constraint Shadow Prices "'j'

Aggregate Capability Constraint Shadow Prices ’j'

ISO PUBLIC - © 2023 CAISO

EXxisting report

New reports

37
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OASIS: Flexible Ramping Constraint Results (existing report)

&> California ISO - OASIS «» @ =55 =

ATLAS REFERENCE REPORT DEFINITION FRICES TRAMSMISSION SYSTEM DEMAND EMERGY ANCILLARY SERVICES COMGESTION REVEMUE RIGHTS  PUEBLIC BIDS -
 FRU/FRD shadow price
09/06/2022 3 RTD w CURRENT ALL = Apply Reset .
RID_ L AR and requirement for BAAs
M AVRN .
AZPS
[Flexlhla Ramping Constraint Resul BAA-TEST that fail the RSE and for
BAMNC 1 .
1 -8 of722 P M gl the FRU/FRD paSSIng
Balancing 4 Market 4 Hour Ending “® Market Run Date Time Market Interval 4 HE “ Ramp Up Capacity Ramp Up Shadow Ramp Down Ramp Down
Authority Area Start Date Time (MW) Price (5) Capacity (WW)  Shadow Price ($)
\Group g rou p
I O O ) O 7 M)
09/06/2022 15:10:00  006/2022 15:10

RTu 15 09/06/2022 15:10:00  09/06/2022 15:10 15 nwuou oumo 77 muu ououou

RTD 16 09/06/2022 15:10:00  0SID6/2022 15:10 16 100.00000 0.00000

RTD 16 09/06/2022 15:10:00  0906/2022 15:10 16 £.70000 0.00000 ° C&lCUlatEd by markEt runs

RTD 16 09/06/2022 15:10:00  09/06/2022 15:10 16 12.95000 0.00000

16 090672022 15:10:00 OW0E2022 1510 16 0.00000 0.00000
RTD 16 09/06/2022 15:10:00  OID6/2022 15:10 16 0.00000 0.00000
5 ) Cdlifornia ISO ISO PUBLIC - © 2023 CAISO 38
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OASIS: Flexible Ramping Constraint Shadow Prices

&> California ISO  OASIS «» @255 =

ATLAS REFERENCE ~ REPORT DEFINITION TRANSMISSION SYSTEMDEMAND ENERGY ANCILLARY SERVICES CONGESTION REVE
[ ]
T T _emy_ Transmission constraint
RTD (ALL] :
[ pownioaa xmi | ™ 22040_BARRETT _69.0_22104_CAMERON 69.0_BR_1_1 shadow prices for
22192_DOUBLTTP_138_22300_FRIARS _138_BR_1 _1

Flexible Ramping Constraint Shadow Priceg22!%2. Egligtsﬁf 3;3;32 5202543' g;gioﬁgg ;gs 1BR1_1 1 FRU/ FRD .deployment
X 1 -2 of 28 P D | @ 2350 IMBRLVIS. 23921085 EMFENZRO JR0_BR. 1.4 scenarios in RTPD/RTD
Market Opr Date Constraint Name 4" Direction 4 Ramp 4 Interval 4 HEO1 HEO02 HEO03 HEO04 HEO5 HE06 HEO7
Em_---- |0
RTD  09/04/2022 5 0.00000
RTD  09/04/2022 FRU 6 0.00000
RTD  09/04/2022 FRU 1 -37.46524 -42.37288 -311.54809
RTD  09/04/2022 FRU 2 -37.46524 -447 61322
RTD 09/04/2022 FRU 3 -83.11475 -600.00000
RTD  09/04/2022 FRU - -389.86486 -206.63533 -446.53884
% California 1S5 ISO PUBLIC - © 2023 CAISO 39
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OASIS: Flexible Ramping Scheduling Constraint Shadow Prices

‘3 California ISO OQASIS ¢v» @20 =

ATLAS REFERENCE REPORT DEFINITION 4PRICES TRANSMISSION SYSTEM DEMAND ENERGY ANCILLARY SERVICES CONGESTION REVE

09/06/2022 3 RTD v ALL v Apply Reset . .

L  Scheduling constraint
lcRonnlond Xl BAAPOWER BALANCE had ces f
— BAA TRANSFER DISTRIBUTION S a OW rlces Or
Flexible Rampmg Schedulmg Constraint gﬁz inggg bg\gg:bm'; P
% . 1 - 20 of2s587 B Ml | | 6 Base Case FRU/FRD deplOyment
Market OprDate  Scheduli 4 Constraint DC TRANSFER DEFINITION 4 HEO1 HEO02 HEO03 : :
5 COnstrai:tg ' e ETSR LOWER LIMIT ! Scenarl OS In RTP D/RT D
i . ETSR TRANSMISSION COST |

osuszezz ars roweR sALANCE _ (=LAt

09/06/2022 BAA TRANSFER DISTRIBUTI ROC_DOWN -2,738.65378 -2,134.94824 -2217.29400
RTD  09/06/2022 BAA TRANSFER UPPER LIM[ ROC_UP 000000 000000  0.00000
RTD  09/06/2022 BAA POWER BALANCE uP 2 -1,140.00000 -1,008.00000 -1,008.00000
RTD 09/06/2022 BAA TRANSFER DISTRIBUTION UP 2 -2.692.91535 -2,189.32424 -2,055.26480
RTD  09/06/2022 BAA TRANSFER UPPER LIMIT uP 2 000000 000000  0.00000
RTD  09/06/2022 BAA POWER BALANCE uP 3 -242.26685 -1,007.00000 -1,008.00000
RTD  09/06/2022 BAA TRANSFER DISTRIBUTION uP 3 -2.087.27045 -2,188.32480 -2,041.92480

|[RTD 0910672022 BAA TRANSFER UPPER LIMIT uP 3 000000 000000  0.00000

% California 1S5 ISO PUBLIC - © 2023 CAISO 40
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OASIS Energy Menu: Flexible Ramping list: Flexible Ramp
Requirements Report — no new data after 2/1/23

& California ISO | OASIS s @2 = y

ATLAS REFERENCE REPORT DEFINITION  PRICES TRANSMISSION SYSTEM DEMAND ENERGY  ANCILLARY SERVICES CONGESTION REVENUE RIGHTS  PUBLIC BIDS RE’

Schedule » ‘
System » 4
Flexible Ramping » [ Flexible Ra%uirements ] 'T ‘
Convergence Bidding » Uncertainty Movement by Category ‘j'
Energy Imbalance Market p Flexible Ramp Aggregate Awards ‘j' ‘
« The following report will not contain future data as of Upli b | Flexible Ramp Surplus Demand Curves -
2/1/23 Flexible Ramp Requirements Inputs and Outputs 'T
Flexible Ramp Test Results Groups ‘j'
- FIeX|b|e Ramp REC]U|rementS Flexible Ramp Forecasts —j'
Flexible Ramp Requirement Thresholds 'T
Flexible Ramp Requirements Input Polynomials 'T
* Reports will remain available for prior trade dates Flexible Ramp Requirements Uncertainity Histograms
% California 1S5 ISO PUBLIC - © 2023 CAISO 41
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OASIS Energy Menu > Flexible Ramping list: New Reports

P @ ﬂ :
ENERGY ANCILLARY SERVICES CONGESTION REVENUE RIGHTS PUBLIC BIDS REM
hedule 1 1
:“‘I'-’ | : ¢ The following reports provide data
ystam
e — ) Fodbie Ramp Requemens - : that can be used to calculate flex
Convergence Bidding 2 Uncertainty Movement by Category "f P ramp reqUIrementS
Energy Imbalance Market Flexible Ramp Aggregate Awards "'f' é >— ° FIeX|b|e Ramp ReqUIrement
Uplift 2 Flexible Ramp Surplus Demand Curves ﬂ' h h |d
Flexible Ramp Requirements Inputs and Cutputs —f' T reS O S .
[ Flexible Ramp Test Results Groups ¢ FIeX|b|e Ramp ReqU|rementS
Flexible Ramp Forecasts Uncertalnty Hlstograms

Flaxibla Ramp Requiremant Thrasholds
Flexible Ramp Requirements Input Polynomials

Flexible Ramp Requirements Uncerainity Histograms

Note: In order to calculate FRP requirement, entity will also need forecast data for
each 15 minute interval of the trade date (for solar, wind, demand)

% California ISO ISO PUBLIC - © 2023 CAISO 42
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OASIS: Flexible Ramp Test Results Groups

&> California ISO - OASIS «s ® =55 =

RTD 09v02/2022
RTD 090272022
RTD 09W02/2022

ATLAS REFERENCE REPORT DEFINITION PRICES TRANSMISSION SYSTEM DEMAN EMERGY ANCILLARY SERVICES CONGESTI
00/02/2022 31 RTD w ALL v ALL v [ALL] v
I 44 RTFD e o oas o o
) AV FRD_PASS_GRP ' DOWN
Flexible Ramp Test Results Grou Bm:.s'rs - :::N
% 1 - 20 of2126 b Pl O bt o) P H H
Market Trade Date = BAA Group Id 4 BAA 4 Interval Start Time 4 Interval End Time 4 Hour - Rarnp -

Ending

09022022 00:00:00 0970272022 00:15:00 1
0902/2022 00:15:00  09/02/2022 00:30000 1

09/02/2022 00:13:00  09/02/2022 00:30:00 1

I N N -

DOWN
urP

&> California ISO

ISO PUBLIC - © 2023 CAISO
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RTPD/RTD passing group ID

& failing entities:

* Report provides the ability
to determine which entities
are part of the WEIM area
requirement
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OASIS: Flexible Ramp Forecasts

e California ISO  OASIS ¢«s @ =25 = o
ATLAS REFERENCE REPORT DEFIMITION F"'!I"'-I 5 TRANSMISSION SYSTEM DEMAN EMERGY ANCILLARY SERVICES CONGESTION * TOtaI RT D/RTPD blndlng
& advisory resource
09/02/2022 3 HTD w v [ALL W [ALL e
: : AL forecast grouped by
[oomsaxi | [ oomesacsv |- AR Oermand Advisor .
AVEN Solar Binding
Flexible Ramp Forecasts EZAZSTEET Wind WEIM entIFy by tech type
% 1 - 20 of2838 P M | @ qu_» Fy | fOF SOIar/W|nd
Market Opr Date Balancing 4 Run Type 4 Data Type 4 Interval 4 HEO01 HEO2  HEO3  HE0D4  HEO5HEOS H
AreaiD
T T | S [T -
——y s : TEEER . Report will also have a
RTD 0902/2022 Advisory Solar 1 EETUSU Bﬁ?‘:‘!ES-
RTD 09022022 Binding Solar 1 857050 857925 demand forecaSt
RTD 091022022 Advisory Wind 1 8,570.50 8579.25 component
| [RTD  09n2/2022 Bindi Wind 1 8.570.50 857925

% California ISO ISO PUBLIC - © 2023 CAISO ”
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OASIS: Flexible Ramp Requirement Thresholds

&> California 1ISO  OASIS «s® =55

ATLAS REFERENCE REPORT DEFINITION PRICES TRANSMISSION SYSTEM DEMAND A ENERGY | ANCILLARY SERVICES CONGESTION REVENUE RIGHTS  F

0910272022 3 RTD v ALL Apply Reset

[ powniosaxwi.__| RTPD * Threshold value for

= el FRU/FRD requirement
'Flexible Ramp Requirement Thresholds gi’:‘STEST g
% 1 -20of 22 b Ml | o e B for each BAA/WEIM
Market Opr Date Balancing <4 Ramp Type 4 Percentile 4 Data Type “+ Interval 4 HE01 HEO0Z HED3I HEO4 HEOS HEO0S
Authority area
Area |D
e R
ﬁmzz . i e ) e e
RTD 090252022 UP HIGH Hustogram 1 'I? 12 15 22 159] 12 IB 13 ?ﬁ 21 1B
RTD  09/02/2022 up LOW Histogram 1 1726 -17.42 1522 -16.26 -16.72 -25.46
% California 1S5 ISO PUBLIC - © 2023 CAISO 45
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OASIS: Flexible Ramp Requirement Input Polynomials

&> California ISO - OASIS «» @225

ATLAS REFERENCE REPORT DEFINITION PRICES TRANSMISSION SYSTEM DEMAN ENERGY ANCILLARY SERVICES CON
09/02/2022 11 RTD v v Apply Reset
RTD :
| Downioad xmi. | RTPD AVA
AVRN
Flexible Ramp Requirement Input Polynomials/azPs '
X 1 -2 of 176 P Pl . D 4
HEO1 HEO02
Market Opr Date Balancing Authority 4 Ramp “4* Percentile AData 4 Interval ¢ A B Cc A B (o]
Area Group 'lype Value Value Value Value Value Value
§_osiai o el __oon  oss| s ool o7 250
RTD  09/02/2022 uP MOSAIC 1 0.02 575 001 039
RTD  0902/2022 UP  HIGH SOLAR 1 000 000 000 000 000 0.00
RTD  09/02/2022 UP  HIGH WIND 1 000 020 211 -000 018 4.24
RTD  09/02/2022 UP  LOW DEMAND 1 000 000 -580 000 -0.10 4293
RTD  09/02/2022 UP LOW MOSAIC 1 002 039 -403 -001 074 -118
RTD  0902/2022 UP  LOW SOLAR 1 000 000 000 000 000 0.00
||[RTD 0910272022 UP  LOW WIND 1 000 -017 -135 000 011 -2.31
3 California 1S5 ISO PUBLIC - © 2023 CAISO

5- & 15- minute, low and
high, polynomial
coefficients for these
forecasts:

— Mosaic
— Wind
— Solar
— Demand

Forecast by WEIM
entity/area
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OASIS: Flexible Ramp Requirements Input Uncertainty Histograms

ATLAS REFERENCE REPORT DEFINITION PRICES TRANSMISSION

0910272022 31 RTD

| Downiond xb. | RTFD

Flexible Ramp Requirements Input Uncertaint

% 1 - 20 of 328 b M 9

“ Ramp “ Percentile <5 Data Type

I I O = N K )

Market Opr Date Balancing
Authority Area Type
Group

RTD  09/02/2022 HIGH

RTD 090272022 UP  HIGH

RTD 090272022 UP  HIGH

RTD  0902/2022 UP  LOW

RTD  09/02/2022 UP  LOW

RTD 090272022 UP  LOW

L .. AL ... S

SYSTEM DEMA/

£ California ISO OASIS ¢s @ =20

ENERGY | ANCILLARY SERVICES

Apply

Reset

b
AVA
AVRN
AZPS ns
v 5N

MNET-DEMAND
SOLAR

WIND
DEMAMND
MNET-DEMAND
SOLAR

1
1
1
1
1
1

L —

3295
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

4 Interval 4 HEO1 HEO2 HEDZ HE04

0.00
0.00
0.00
0.00
0.00
0.00

&> California ISO

ISO PUBLIC - © 2023 CAISO

5- & 15- minute, low and
high, uncertainty
histogram values for these
forecasts:

— Mosaic
— Wind
— Solar
— Demand

Forecast by WEIM
entity/area
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OASIS: Flexible Ramp Requirements Inputs and Outputs
(existing report)

£ . o <
California ISO | OASIS ¢s» @22 = 4+ Note that you can

see the 15-min net
load uncertainty on
this report along

ATLAS REFERENCE  REPORT DEFINITION  PRICES TRANSMISSION  SYSTEM DEMAND@ ENERGY | ANCILLARY SERVICES CONGESTION REVENUE RIGHTS  PUBLIC BIDS RESOURCE ADEQUACY

ra
i~ | CERT = O =

12/05/2022

|_powniosaxw._| M )

l ' Flexible Ramp Requirements Inputs and Outputs (WEIM RSE Flexible Ramping Tests) ]J

12/05/2022

ATA A A

T 20 of 216 P P W|th Other

Market 4 OprDate 4 Balancing 4 Base Schedule “4 Ramp Type “ Test Indicator “ Data Type HEO1 HE02 HEO02 HEO04 HEO05 HEO& HEO07 H . R
:lr.let:rilgty Snapshot Indicator I nfo r m atl O n
mm—_mmmmmmmt

RTM 12/05/2022 CISO T40MIN DOWN 1 Net-Load Uncertainty 383.00 294 00 463.00 341.00 296.00 386.00 309.00

RTM 12/05/2022 CIS0 T40MIN DOWN 1 Change in Load Forecast 196.01 126.49 51.48 -39.95 -238.01 -525.26  -852.06

RTM 12/05/2022 CISO T40MIN DOWN 1 Ramping Capacity 10661.36 9,809.22 948131 962012 946416 9,837.82 10,425.15 1{

RTM 12/05/2022 CISO T40MIN DOWN 1 Credit 0.00 0.00 58.05 0.00 0.00 0.00 0.00

RTM 12/05/2022 CISO T40MIN DOWN 1 Net Import Capability 25777.96 25,809.12 2566095 26,205.58 26,557.42 26,271.49 25196.10 23

RTM 12/05/2022 CISO T40MIN DOWN 1 Net Export Capability 1921004 1933288 1944705 18,069.42 17,503.58 17,28551 17.077.90 17

RTM 12/05/2022 CISO T40MIN DOWN 1 Diversity Benefit 244 95 178.28 297.85 238.24 152.28 193.19 205.00

RTM 12/05/2022 CIS0 T40MIN DOWN 1 Requirement Amount 334.06 242.21 158.58 62.81 9429 33245 -T48.06 ’

RTM 12/05/2022 CISO T40MIN DOWN 2 Test Status PASS PASS PASS PASS PASS PASS PASS ‘

RTM 12/05/2022 CISO T40MIN DOWN 2 Net-Load Uncertainty 383.00 294.00 463.00 341.00 296.00 386.00 309.00

RTM 12/05/2022 CISO T40MIN DOWN 2 Change in Load Forecast 385.72 266.00 124.40 -58.69  -420.48 -911.85 -1,422.56 ‘

RTM 12/05/2022 CISO T40MIN DOWN 2 Ramping Capacity 11,637.43 11,095.35 1038792 1064834 10626858 1121023 12595842 ‘I’

RTM 12/05/2022 CISO T40MIN DOWN 2 Credit 0.00 0.00 58.05 0.00 0.00 0.00 0.00

RTM 12/05/2022 CISO T40MIN DOWN 2 Net Import Capability 2577796 2580912 2566095 2620558 26,557.42 26,271.49 25196.10 2{

RTM 12/05/2022 CISO T40MIN DOWN 2 Net Export Capability 19,210.04 19,332.86 1944705 18,069.42 1750358 1728551 17,077.90 1’

RTM 12/05/2022 CISO T40MIN DOWN 2 Diversity Benefit 24495 178.28 297.85 23824 152.28 193.19 205.00 ‘

RTM 12/05/2022 CISO T40MIN DOWN 2 Requirement Amount 523.77 381.72 231.50 44 07 -276.76 -719.04 -1,318.56 4
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*  PU: set of BAAs that pass the FRU sufficiency test
* PD: set of BAAs that pass the FRD sufficiency test
*  FRUS/IFRDS: FRU/FRD demand elasticity

FRU; + FRUSpy = FRURpy
JEPU i€BAA;

FRU; + FRUS; = FRUR;
i€BAA] ,Vj & PU
T2,
FRD; + FRDSpp = FRDRpp

JEPD i€BAA;

FRD; + FRDS; = FRDR;

Settlements
CHARGE CODE UPDATES
% Cdlifornia ISO ISO PUBLIC - © 2023 CAISO 49
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The shift to FRP nodal pricing requires the mechanics for cost

allocation pricing to change

&> California ISO | Market Results Interface - Settlements <= x ¢ 0 ©

[ )
W sonemene [verown |ty coarnn [
Statements  Publication Status  Administration  Job Sfatus  Exceptions  Sfanding Data
File Type [ [ALL] v scip [[ALL ~v| RunType [[ALL V]| TradeDate [ |fif| PostDatet
Business Associate (BA) Bill Determinanis Version IRtk Start Capability Initial Post Date 1
CAISO Bill Determinants Black Start Capability Recalc
Configuration Oufput Files Black Start Capability Invoice
Invoices TFR Initial
Setilement Statements TFR Recalc
Settleriicine TFR Invoice
Y T@ = |4 4 1 - 20 ofss173 b B GO Da!lylnmaln.‘lalket
Daily Recalc Markst [ ]
SELECT XML CSV PDF SCID  Name Daily Rerun Markst ost Date ™ Version External
Monthly Initial Markst ™)
DETERMINANT 5-20230120112-DAILY_INITIAL_MARKET-1-Al v
I:Il_l--_ Manthiy Recale Market naaz023lt | [ |
[v] [v] SETTLEMENT-20230120112-DAILY_INITIAL_MARKET-1-APPR| p1onthiy Rerun Market 11/24/2023 1 v
D v -DETERMINANTS-20230120112-DAILY_INITIAL_MARKET-1-AF| Historic Initial Market 11/24/2023 1 [w]
O v 4] -SETTLEMENT-20230120112-DAILY_INITIAL_MARKET-1-APPF| Historic Recale Market 11/24/2023 1 v
O -DETERMINANTS-20230120112-DAILY_INITIAL_MARKET-1-AF :Eigﬁgg::ﬁg 11/24/2023 1 [w]
O v v v -SETTLEMENT-20230120112-DAILY_INITIAL_MARKET-1-APPF| jERC: WECE Recale 11/24/2023 1 v
O (vl v DETERMINANTS-20230120112-DAILY_INITIAL_MARKET-1-AP| Market Invoice 11/24/2023 1 v
O vl v (vl SETTLEMENT-20230120112-DAILY_INITIAL_MARKET-1-APPR| RMR Invoice 11/24/2023 1 v
O v v DETERMINANTS-20230120112-DAILY_INITIAL_MARKET-1-APPROVED-20230110  01/10/2023 01/24/2023 1 [w]
O v v v SETTLEMENT-20230120112-DAILY_INITIAL_MARKET-1-APPROVED-20230110 01/10/2023 01/24/2023 1 v °
[l DETERMINANTS-20230120112-DAILY_INITIAL_MARKET-1-APPROVED-20230110  01/10/2023 01/24/2023 1 [w]
O v 4] SETTLEMENT-20230120112-DAILY_INITIAL_MARKET-1-APPROVED-20230110 01/10/2023 01/24/2023 1 v
O v v ‘DETERMINANTS-20230120112-DAILY_INITIAL_MARKET-1-APPROVED-20230110  01/10/2023 01/24/2023 1 [w]
O vl v (vl SETTLEMENT-20230120112-DAILY_INITIAL_MARKET-1-APPROVED-20230110 01/10/2023 01/24/2023 1 v
[l DETERMINANTS-20230120112-DAILY_INITIAL_MARKET-1-APPROVED-20230110  01/10/2023 01/24/2023 1 [w]

ISO PUBLIC - © 2023 CAISO

£> California 1SO

For all WEIM entities that pass either
FRU or FRD settlements will derive the
total quantity of each category

CMRI, OASIS and BAAOP provide
reports and data that result in
settlement statements located in MRI-S

Processes are not changing, however
the charge code calculations that feed
Into settlement results will have slight

modifications
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Which charge codes will be impacted?

Movement Uncertainty

7070 Settlement 7071/7081 Settlement

7076 Allocation 7077/7087 Daily Allocation

7077/7087 Monthly Allocation

% California ISO ISO PUBLIC - © 2023 CAISO -
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What will be settled for both Movement and Uncertainty?

Movement Uncertainty
7070 Settlement 7071/7081 Settlement (Up/Down)
 Use nodal FRUMP & FRDMP FMM FRU/FRD Uncertainty Award settlement is at the resource

specific FRUMP/FRDMP

 RTD FRU/FRD Uncertainty Award settlement is a deviation
settlement from FMM at the resource specific FRUMP/FRDMP

» Distinguish between Up and Down Awards

» Incorporate Passing Group Indication (Q”)

in Movement amounts in preparation for * Prices no longer carry Q” or constraint 1D
allocation through the use of the Flex Ramp * Updated formulas to reflect above change
Test Results Flag « Q" will now be introduced using the Flex Ramp Test Results Flag
instead
% Cdlifornia ISO ISO PUBLIC - © 2023 CAISO 52
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What will be allocated for Movement?

7076 Allocation
« Apply new allocation methodology (Pass vs Fail Flex Ramp Sufficiency Test)

* |f BAA Passes, allocation of movement award costs will be across all WEIM entities that
belong to PASS group

« |f BAA Fails, allocation of movement award costs will be isolated to the metered demand of the
respective BAA

% California ISO ISO PUBLIC - © 2023 CAISO -
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What will be allocated for Uncertainty?

Uncertainty Uncertainty

EI)) (monthly)

7077/7087 DAILY Allocation (Up/Down)

7078/7088 Allocation (Up/Down)
« Remains a 2-Tier Cost Allocation by resource category

« Allocation based on Peak and Off-Peak Hours
methodology  Remains a 2-Tier Cost Allocation by resource category
« Allocation based on passed group: methodology
PASS FAIL « Allocation based on passed group:
| | PASS FAIL
Triggered across all Allocated to l l
BAAs that Pass metered demand Triggered across all  Allocated to

of isolated BAA BAAs that Pass metered demand

of isolated BAA

% California ISO ISO PUBLIC - © 2023 CAISO c4
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EXAMPLES: SETTLEMENT OF FRP
FORECASTED MOVEMENT

% California ISO ISO PUBLIC - © 2023 CAISO -



Forecasted Movement Settlement — Example 1:
BAA Passes both FRU and FRD RSE Tests

« Forecasted Movement Settlement is product of resource’s forecasted
movement and the difference between nodal FRUMP — FRDMP

« The BAA total Forecasted Movement Costs shall be allocated across to that
BAA Group Metered Demand
— Prorate BAA Metered Demand / Total BAA Group Metered Demand

‘{% California ISO ISO PUBLIC - © 2023 CAISO -
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Forecasted Movement Settlement — Example 2:
BAA Failed both FRU and FRD RSE Tests

» Forecasted Movement Settlement is product of resource’s forecasted
movement and the difference between nodal FRUMP — FRDMP

 The BAAtotal Forecasted Movement Costs shall be allocated locally to that
BAA Metered Demand
— Prorate BAA Metered Demand / Total BAA Metered Demand

‘{% California ISO ISO PUBLIC - © 2023 CAISO -
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Forecasted Movement Settlement — Example 3:
Passed FRU RSE Test/Failed FRD RSE Test

« All resources within that BAA are paid/charge their forecasted movement and
the difference between nodal FRUMP — FRDMP

« Forecasted Movement Allocation is spilit:

— Forecasted Movement costs/revenue associated with FRUMP shall be
allocated to BAA Group Metered Demand because the BAA Passed FRU

RSE

— Forecasted Movement costs/revenue associated with FRDMP shall be
allocated to BAA Metered Demand because the BAA Failed FRD RSE

“3 California 1SO ISO PUBLIC - © 2023 CAISO | o S8
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Forecasted Movement Settlement — Example 4
Failled FRU RSE Test/Passed FRD RSE Test

« All resources within that BAA are paid/charge their forecasted movement and
the difference between nodal FRUMP — FRDMP

« Forecasted Movement Allocation is spilit:
— Forecasted Movement costs/revenue associated with FRUMP shall be
allocated to BAA Metered Demand because the BAA Failed FRU RSE
— Forecasted Movement costs/revenue associated with FRDMP shall be
allocated to BAA Group Metered Demand because the BAA Passed FRD
RSE

“3 California 1SO ISO PUBLIC - © 2023 CAISO | o 59




Final
Questions
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Thank you for your participation!

For more detailed information on anything presented, please
Vvisit our website at:
WWW.CaliS0.com

Or send an email to:
CustomerReadiness@-caiso.com
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http://www.caiso.com/

REFERENCE MATERIAL
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Reference Material: September Training Session

Flexible Ramping Product (FRP) Refinements — Deliverability Training —
September 7, 2022

 Presentation:
https://www.caiso.com/Documents/Presentation-Flexible-Ramping-Product-

Refinements-Deliverability-Training.pdf

 Video:
https://youtu.be/kIVPJNo5SwwO
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https://www.caiso.com/Documents/Presentation-Flexible-Ramping-Product-Refinements-Deliverability-Training.pdf
https://youtu.be/kIVPJNo5ww0

R

Reference Material: Project Documentation

« Business Practice Manual changes:

— BPM Change Management — look for changes to Market Instruments and
Market Operations BPMs

« Business Requirements Specification:

— https://www.caiso.com/Documents/BusinessRequirementsSpecificationsl
2-FlexibleRampingProduct-Deliverability. pdf

— https://www.caiso.com/Documents/BusinessRequirementsSpecifications1
2-FlexibleRampProduct-RequirementsEnhancements.pdf

 Initiative webpage:
— https://stakeholdercenter.caiso.com/Stakeholderinitiatives/Flexible-
ramping-product-refinements
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https://bpmcm.caiso.com/Pages/default.aspx
https://www.caiso.com/Documents/BusinessRequirementsSpecifications12-FlexibleRampingProduct-Deliverability.pdf
https://www.caiso.com/Documents/BusinessRequirementsSpecifications12-FlexibleRampProduct-RequirementsEnhancements.pdf
https://stakeholdercenter.caiso.com/StakeholderInitiatives/Flexible-ramping-product-refinements

Reference Material: Project Documentation

 Market Simulation Structured Scenarios:

— https://www.caiso.com/Documents/Market-Simulation-Structured-
Scenarios-Flexible-Ramping-Product.pdf

o Tariff amendmentto refine FRP:

— https://www.caiso.com/Documents/Auql5-2022-TariffAmendment-
FlexibleRampingProductRefinements-ER22-2661.pdf

« Technical Specifications — located on the ISO’s Developer Site which
provides detailed descriptions of the API changes for:

— CMRI
— OASIS
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https://www.caiso.com/Documents/Market-Simulation-Structured-Scenarios-Flexible-Ramping-Product.pdf
https://www.caiso.com/Documents/Aug15-2022-TariffAmendment-FlexibleRampingProductRefinements-ER22-2661.pdf
https://developer.caiso.com/

