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Disclaimer

Disclaimer

All information contained in this draft Business Requirements Specification (BRS) as provided by the California
Independent System Operator Corporation (ISO) is prepared for discussion and information purposes only. The
draft BRS is provided “as is” without representation or warranty of any kind, including, without limitation, a
representation or warranty as to accuracy, completeness, or appropriateness for any particular purpose. The
draft BRS shall be revised as the development and review of the business requirements progresses. The ISO
assumes no responsibility for the consequences of any errors or omissions. The ISO may revise or withdraw all
or part of this information at any time at its discretion without notice.
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1 Introduction
1.1 Purpose

The current implemented approach of calculating Flexible ramping product (FRP) requirements utilizes a
histogram approach to set the FRP requirements. This histogram approach yields uncertainty for the Flex
Ramp up and down requirements that vary seasonally and by the time of the day. The main limitation of
this approach is that it only takes into consideration the historical data and not taking into consideration
that variability that is forecasted to exist in a given point on time due to differing weather conditions.

This initiative is directly dependent on the FRP Deliverability project as it provides a high-level overview
of how the ISO plans to evolve the current methodology for setting the real-time flexible ramping product
requirements to incorporate forecasts for Solar, Wind and Load into formulation.

The updated flex requirement and demand curve based on the enhanced approach feed into the FRP
Deliverability project. User of this document is advised to also reference the FRP Deliverability External
BRS to have the full understanding of this policy initiative.

The scope of the FRP Requirements Enhancements includes-

1. To enhance the current approach by adopting a quantile regression method to adjust the current
flexible ramping product up and down requirement.
2. Calculation of the demand curve.

1.2 References

Information related to this Flexible Ramping Product: Deliverability can be found on the following CAISO
web page at:

http://www.caiso.com/InitiativeDocuments/DraftFinalProposal-FlexibleRampingProductRefinements. pdf
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2 Details of Business Need/Problem
2.1 Description

Business Opportunity/Problem Statement:

What: The uncertainty requirement are hourly values calculated every
day. As per the Final proposal, the CAISO intended to enhance the
current logic of calculating flex ramp requirements and uncertainty
by adopting a quantile regression method to adjust the current
system up and down requirement.

When: Fall 2022

The flexible ramping product secures additional ramping capability
that can be dispatched in the subsequent market runs to cover
uncertainty in forecasted net load. The Balancing Area Ramp
Calculator Tool is currently calculating the FRP requirements for
the real time markets and its enhancements is needed to improve
the efficiency.

Why do we have this
opportunity/problem:
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3 Business Impacts
3.1 Business Practice Manual (BPM)

BPM

Description of Impact(s)

Market Operations Yes

Market Instruments Yes
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3.2 Other

Impact: Description:

Yes
Market Simulation

e Market sim needed for calculation of FRP
requirements & demand curve

Yes
Market Participant Impact

e Toimprove the FRP requirements to be more
accurate based on historical information

External Training Yes

Policy Initiative Yes
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4 Acronyms and

Terms Definition

Acronym Definition

FRP Flexible Ramping Product

BAA Balancing Authority Area

LMP Locational Marginal Pricing

LMCP Locational Marginal Corrective Capacity

LAP Load Aggregation Point Group

VER Variable Energy Resource

FRU Flex Ramp up

FRD Flex Ramp Down

ETSR Energy Transfer System resource

GHG Green House Gas

SMEC System marginal Energy Cost

ITC/ISL Intertie Transmission Constraint / Interchange
Scheduling Limit
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5 Business Requirements

The sections below describe the Business processes and the associated business requirements involved
in the project. These may represent high-level functional, non-functional, reporting, and/or infrastructure
requirements. These business requirements directly relate to the high-level scope items determined for

the project.

5.1 Business Process: Manage BAA Ramp Requirements

5.1.1 Business Reguirements

: Potential
ID# Business Feature RIS Application(s)
Type
Impacted

FRPRE- The system shall have a configurable initialization parameter for | Core Internal
BRQO01 | the High Percentile, initially set to 97.5% (0.975). System
FRPRE- The system shall have a configurable initialization parameter for | Core Internal
BRQO002 | the Low Percentile, initially set to 2.5% (0.025). System
FRPRE- The system shall have a configurable initialization parameter for | Core Internal
BRQO03 | the High Percentile Threshold, initially set to 99% (0.99). System
FRPRE- The system shall have a configurable initialization parameter for | Core Internal
BRQO04 | the Low Percentile Threshold, initially set to 1% (0.01). System
FRPRE- The system shall have a configurable initialization parameter for | Core Internal
BRQOO0O5 | the Percentile Grid Step, initially set to 0.5% (0.005). System

Implementation Note: The Percentile grid must be symmetric,

i.e., it must include all complementary percentiles: p, and

(1 - pi)'
FRPRE- The system shall have a configurable initialization parameter for | Core Internal
BRQO06 | the Price Curve Segment Count, initially set to 10. System
FRPRE- The system shall have a configurable initialization parameter for | Core Internal
BRQO0O7 | the Data Retention Period, initially set to 180 days. System
FRPRE- The system shall retrieve holidays. Core Internal
BRQOO8 Note: Holidays must match the holidays used in Load System

Forecasting.
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- Potential
ID# Business Feature R Fllisnci: Application(s)
Type
Impacted
FRPRE- The system shall classify each Trading Day in the Data Core Internal
BRQO09 Retention Period by a Day Type of Weekday or System
Weekend/Holiday.
FRPRE- The system shall be capable of identifying BAA groups and their | Core Internal
BRQO10 BAAs. System
FRPRE- The system shall store the maximum capacity of each VER Existing Master File
BRQO11 resource by Fuel Type (solar or wind) for each Trading Day in System
each BAA in the EIM Area. Functionality
FRPRE- The system shall retrieve and aggregate the maximum capacity | Core Internal
BRQO012 of VER resources by Fuel Type (solar or wind) at any given System
Trading Day for each BAA in the EIM Area and for the entire EIM
Area.
FRPRE- The system shall maintain a list of select BAA(s) that have not Core Internal
BRQO13 | joined EIM yet for harvesting historical data. System
FRPRE- At the end of each Trading Day, the system shall receive the Core Internal
BRQO14 | following data for each Trading Hour in that Trading Day for each System
BAA in the EIM Area and for the entire EIM Area:
¢ RTD binding demand forecast for each 5min interval.
¢ RTD binding solar forecast for each 5min interval.
¢ RTD binding wind forecast for each 5min interval.
¢ RTD first advisory demand forecast for each 5min interval.
e RTD first advisory solar forecast for each 5min interval.
e RTD first advisory wind forecast for each 5min interval.
e FMM first advisory demand forecast for each 15 min interval
e FMM first advisory solar forecast for each 15 min interval
e FMM first advisory wind forecast for each 15 min interval
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ID#

Business Feature

Requirement
Type

Potential
Application(s)
Impacted

The system shall store this information for the Data Retention
Period by Trading Day, Day Type, Trading Hour, and FMM/RTD
Trading Interval.

FRPRE-
BRQO15

At the end of each Trading Day, the system shall receive the
following data for each Trading Hour in that Trading Day for the
select BAA(s) that have not joined EIM yet:

e RTD binding demand forecast for each 5min interval.

e RTD binding solar forecast for each 5min interval.

e RTD binding wind forecast for each 5min interval.

e RTD first advisory demand forecast for each 5min interval.

e RTD first advisory solar forecast for each 5min interval.

¢ RTD first advisory wind forecast for each 5min interval.

o FMM first advisory demand forecast for each 15 min interval
e FMM first advisory solar forecast for each 15 min interval

e FMM first advisory wind forecast for each 15 min interval

The system shall store this information for the Data Retention
Period by Trading Day, Day Type, Trading Hour, and FMM/RTD
Trading Interval.

Core

Internal
System

FRPRE-
BRQO16

After each Trading Day, the system shall calculate the 5min
demand forecast uncertainty for each 5min period of each
Trading Hour in that Trading Day, for each BAA in the EIM Area,
for the entire EIM Area, and for the select BAA(s) that have not
joined EIM yet, as the algebraic difference between the demand
forecast in the binding RTD interval and the demand forecast in
the first advisory RTD interval, for that 5min period.

The system shall store this information for the Data Retention
Period by Trading Day, Day Type, Trading Hour, and RTD
Trading Interval.

Core

Internal
System
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ID#

Business Feature

Requirement
Type

Potential
Application(s)
Impacted

FRPRE-
BRQO17

After each Trading Day, the system shall calculate the 5min solar
forecast uncertainty for each 5min period of each Trading Hour
in that Trading Day, for each BAA in the EIM Area, for the entire
EIM Area, and for the select BAA(S) that have not joined EIM yet,
as the algebraic difference between the solar forecast in the
binding RTD interval and the solar forecast in the first advisory
RTD interval, for that 5min period.

The system shall store this information for the Data Retention
Period by Trading Day, Day Type, Trading Hour, and RTD
Trading Interval.

Core

Internal
System

FRPRE-
BRQO18

After each Trading Day, the system shall calculate the 5min wind
forecast uncertainty for each 5min period of each Trading Hour
in that Trading Day, for each BAA in the EIM Area, for the entire
EIM Area, and for the select BAA(S) that have not joined EIM yet,
as the algebraic difference between the wind forecast in the
binding RTD interval and the wind forecast in the first advisory
RTD interval, for that 5min period.

The system shall store this information for the Data Retention
Period by Trading Day, Day Type, Trading Hour, and RTD
Trading Interval.

Core

Internal
System

FRPRE-
BRQO19

After each Trading Day, the system shall calculate the 15min
demand forecast uncertainty for each 15min period of each
Trading Hour in that Trading Day, for each BAA in the EIM Area,
for the entire EIM Area, and for the select BAA(S) that have not
joined EIM yet, as the algebraic difference between the
maximum and minimum demand forecast of the three binding
RTD intervals in that 15min period and the corresponding
demand forecast in the first advisory FMM interval for that 15min
period (two samples).

The system shall store this information for the Data Retention
Period by Trading Day, Day Type, Trading Hour, and FMM
Trading Interval.

Core

Internal
System

FRPRE-
BRQO020

After each Trading Day, the system shall calculate the 15min
solar forecast uncertainty for each 15min period of each Trading
Hour in that Trading Day, for each BAA in the EIM Area, for the

Core

Internal
System
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ID#

Business Feature

Requirement
Type

Potential
Application(s)
Impacted

entire EIM Area, and for the select BAA(s) that have not joined
EIM yet, as the algebraic difference between the maximum and
minimum solar forecast of the three binding RTD intervals in that
15min period and the corresponding solar forecast in the first
advisory FMM interval for that 15min period (two samples).

The system shall store this information for the Data Retention
Period by Trading Day, Day Type, Trading Hour, and FMM
Trading Interval.

FRPRE-
BRQO21

After each Trading Day, the system shall calculate the 15min
wind forecast uncertainty for each 15min period of each Trading
Hour in that Trading Day, for each BAA in the EIM Area, for the
entire EIM Area, and for the select BAA(s) that have not joined
EIM yet, as the algebraic difference between the maximum and
minimum wind forecast of the three binding RTD intervals in that
15min period and the corresponding wind forecast in the first
advisory FMM interval for that 15min period (two samples).

The system shall store this information for the Data Retention
Period by Trading Day, Day Type, Trading Hour, and FMM
Trading Interval.

Core

Internal
System

FRPRE-
BRQO022

After each Trading Day, the system shall calculate the total solar
capacity for that Trading Day, for each BAA in the EIM Area, for
the entire EIM Area, and for the select BAA(s) that have not
joined EIM yet.

The system shall store this information for the Data Retention
Period by Trading Day and Day Type.

Note- Need specify the mapping table from resources to BAAs

Core

Internal
System

FRPRE-
BRQ023

After each Trading Day, the system shall calculate the total wind
capacity for that Trading Day, for each BAA in the EIM Area, for
the entire EIM Area, and for the select BAA(s) that have not
joined EIM yet.

The system shall store this information for the Data Retention
Period by Trading Day and Day Type.

Core

Internal
System
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Type
Impacted
FRPRE- The system shall add all the data for the select BAA(s) that have | Core Internal
BRQO024 | not joined EIM yet to the corresponding EIM Area data in the System
Data Retention Period after the last Trading Day before
this/these BAA(S) join EIM.
FRPRE- The system shall roll the Data Retention Period at the end of Core Internal
BRQO025 each Trading Day by one Trading Day, deleting the data for the System
first Trading Day in the Data Retention Period.
Implementation Note: The data deletion only happens after the
Data Retention Period is full.
FRPRE- After rolling the Data Retention Period, the system shall calculate | Core Internal
BRQO026 | the solar capacity factor for each Trading Day in the Data System
Retention Period for the Day Type of the next Trading Day, for
each BAA in the EIM Area and for the entire EIM Area, as the
ratio of the total solar capacity in the next Trading Day divided by
the total solar capacity in the Trading Day in the Data Retention
Period.
FRPRE- After rolling the Data Retention Period, the system shall calculate | Core Internal
BRQO027 | the wind capacity factor for each Trading Day in the Data System
Retention Period for the Day Type of the next Trading Day, for
each BAA in the EIM Area and for the entire EIM Area, as the
ratio of the total wind capacity in the next Trading Day over the
total wind capacity in the Trading Day in the Data Retention
Period.
FRPRE- After rolling the Data Retention Period, the system shall adjust Core Internal
BRQO028 | the solar forecast and uncertainty data for each Trading Day in System
the Data Retention Period for the Day Type of the next Trading
Day, for each BAA in the EIM Area and for the entire EIM Area,
by multiplying the data with the solar capacity factor of the
Trading Day in the Data Retention Period.
Implementation Note: The adjusted solar forecast and
uncertainty data can be discarded after the uncertainty histogram
and quantile regression calculations are performed.
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FRPRE-
BRQO029

After rolling the Data Retention Period, the system shall adjust
the wind forecast and uncertainty data for each Trading Day in
the Data Retention Period for the Day Type of the next Trading
Day, for each BAA in the EIM Area and for the entire EIM Area,
by multiplying the data with the wind capacity factor of the
Trading Day in the Data Retention Period.

Implementation Note: The adjusted wind forecast and
uncertainty data can be discarded after the uncertainty histogram
and quantile regression calculations are performed.

Core

Internal
System

FRPRE-
BRQO30

After rolling the Data Retention Period, the system shall calculate
the following data for each Trading Hour in each Trading Day in
the Data Retention Period for the Day Type of the next Trading
Day, for each BAA in the EIM Area and for the entire EIM Area:

¢ RTD bhinding net demand forecast for each 5min interval.

¢ RTD first advisory net demand forecast for each 5min
interval.

o FMM first advisory net demand forecast for each 15min
interval.

Where the net demand forecast is the demand forecast minus
the adjusted solar forecast minus the adjusted wind forecast.

Implementation Note: The net demand forecast data can be
discarded after the uncertainty histogram and quantile regression
calculations are performed.

Core

Internal
System

FRPRE-
BRQO31

After rolling the Data Retention Period, the system shall calculate
the 5min net demand forecast uncertainty for each 5min period
of each Trading Hour in each Trading Day in the Data Retention
Period for the Day Type of the next Trading Day, for each BAA in
the EIM Area and for the entire EIM Area, as the algebraic
difference between the net demand forecast in the binding RTD
interval and the net demand forecast in the first advisory RTD
interval, for that 5min period.

Implementation Note: The net demand forecast uncertainty data
can be discarded after the uncertainty histogram and quantile
regression calculations are performed.

Core

Internal
System
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FRPRE- After rolling the Data Retention Period, the system shall calculate | Core Internal
BRQO032 | the 15min net demand forecast uncertainty for each 15min System

period of each Trading Hour in each Trading Day in the Data

Retention Period for the Day Type of the next Trading Day, for

each BAA in the EIM Area and for the entire EIM Area, as the

algebraic difference between the maximum and minimum net

demand forecast of the three binding RTD intervals in that 15min

period and the corresponding net demand forecast in the first

advisory FMM interval for that 15min period (two samples).

Implementation Note: The net demand forecast uncertainty data

can be discarded after the uncertainty histogram and quantile

regression calculations are performed.
FRPRE- After rolling the Data Retention Period, the system shall calculate | Core Internal
BRQO033 and store the 5min High Percentile net demand forecast System

uncertainty histogram (ND£°7-%) for each Trading Hour in the

Data Retention Period for the Day Type of the next Trading Day,

for each BAA in the EIM Area and for the entire EIM Area.
FRPRE- After rolling the Data Retention Period, the system shall calculate | Core Internal
BRQO034 | and store the 5min High Percentile demand forecast uncertainty System

histogram (D°7-5) for each Trading Hour in the Data Retention

Period for the Day Type of the next Trading Day, for each BAA in

the EIM Area and for the entire EIM Area.
FRPRE- After rolling the Data Retention Period, the system shall calculate | Core Internal
BRQO035 and store the 5min High Percentile adjusted solar forecast System

uncertainty histogram (S°7-5) for each Trading Hour in the Data

Retention Period for the Day Type of the next Trading Day, for

each BAA in the EIM Area and for the entire EIM Area.
FRPRE- | After rolling the Data Retention Period, the system shall calculate | Core Internal
BRQO036 and store the 5min High Percentile adjusted wind forecast System

uncertainty histogram (WZ°7-5) for each Trading Hour in the Data

Retention Period for the Day Type of the next Trading Day, for

each BAA in the EIM Area and for the entire EIM Area.
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FRPRE- After rolling the Data Retention Period, the system shall calculate | Core Internal
BRQO037 and store the 5min Low Percentile net demand forecast System

uncertainty histogram (ND£??) for each Trading Hour in the Data

Retention Period for the Day Type of the next Trading Day, for

each BAA in the EIM Area and for the entire EIM Area.
FRPRE- After rolling the Data Retention Period, the system shall calculate | Core Internal
BRQO038 and store the 5min Low Percentile demand forecast uncertainty System

histogram (D2-%) for each Trading Hour in the Data Retention

Period for the Day Type of the next Trading Day, for each BAA in

the EIM Area and for the entire EIM Area.
FRPRE- | After rolling the Data Retention Period, the system shall calculate | Core Internal
BRQO039 and store the 5min Low Percentile adjusted solar forecast System

uncertainty histogram (S#2-) for each Trading Hour in the Data

Retention Period for the Day Type of the next Trading Day, for

each BAA in the EIM Area and for the entire EIM Area.
FRPRE- After rolling the Data Retention Period, the system shall calculate | Core Internal
BRQO40 | and store the 5min Low Percentile adjusted wind forecast System

uncertainty histogram (WZ2%) for each Trading Hour in the Data

Retention Period for the Day Type of the next Trading Day, for

each BAA in the EIM Area and for the entire EIM Area.
FRPRE- Atfter rolling the Data Retention Period, the system shall calculate | Core Internal
BRQO41 and store the 15min High Percentile net demand forecast System

uncertainty histogram (ND7-%) for each Trading Hour in the

Data Retention Period for the Day Type of the next Trading Day,

for each BAA in the EIM Area and for the entire EIM Area.
FRPRE- After rolling the Data Retention Period, the system shall calculate | Core Internal
BRQO042 | and store the 15min High Percentile demand forecast uncertainty System

histogram (D£°7-%) for each Trading Hour in the Data Retention

Period for the Day Type of the next Trading Day, for each BAA in

the EIM Area and for the entire EIM Area.
FRPRE- After rolling the Data Retention Period, the system shall calculate | Core Internal
BRQO043 and store the 15min High Percentile adjusted solar forecast System

uncertainty histogram (Sf°7-%) for each Trading Hour in the Data
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Retention Period for the Day Type of the next Trading Day, for
each BAA in the EIM Area and for the entire EIM Area.
FRPRE- Atfter rolling the Data Retention Period, the system shall calculate | Core Internal
BRQO44 | and store the 15min High Percentile adjusted wind forecast System
uncertainty histogram (W;197-5) for each Trading Hour in the Data
Retention Period for the Day Type of the next Trading Day, for
each BAA in the EIM Area and for the entire EIM Area.
FRPRE- After rolling the Data Retention Period, the system shall calculate | Core Internal
BRQO045 | and store the 15min Low Percentile net demand forecast System
uncertainty histogram (NDft2>) for each Trading Hour in the Data
Retention Period for the Day Type of the next Trading Day, for
each BAA in the EIM Area and for the entire EIM Area.
FRPRE- After rolling the Data Retention Period, the system shall calculate | Core Internal
BRQO046 and store the 15min Low Percentile demand forecast uncertainty System
histogram (D12) for each Trading Hour in the Data Retention
Period for the Day Type of the next Trading Day, for each BAA in
the EIM Area and for the entire EIM Area.
FRPRE- After rolling the Data Retention Period, the system shall calculate | Core Internal
BRQO47 and store the 15min Low Percentile adjusted solar forecast System
uncertainty histogram (S”2-%) for each Trading Hour in the Data
Retention Period for the Day Type of the next Trading Day, for
each BAA in the EIM Area and for the entire EIM Area.
FRPRE- After rolling the Data Retention Period, the system shall calculate | Core Internal
BRQO048 | and store the 15min Low Percentile adjusted wind forecast System
uncertainty histogram (W,12-%) for each Trading Hour in the Data
Retention Period for the Day Type of the next Trading Day, for
each BAA in the EIM Area and for the entire EIM Area.
FRPRE- After rolling the Data Retention Period, the system shall calculate | Core Internal
BRQO049 and store the second-order polynomial coefficients System
(AR97:5, pD97:5 ¢D97:5) of the High Percentile quadratic quantile
regression of 5min demand forecast (d) uncertainty for each
Trading Hour in the Data Retention Period for the Day Type of
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the next Trading Day, for each BAA in the EIM Area and for the
entire EIM Area: D{?75(d) = ApY° d* + BL2"> d + C[2" .

FRPRE-
BRQO50

After rolling the Data Retention Period, the system shall calculate
and store the second-order polynomial coefficients

(A7, BS975, ¢397-°) of the High Percentile quadratic quantile
regression of 5min adjusted solar forecast (s) uncertainty for
each Trading Hour in the Data Retention Period for the Day Type
of the next Trading Day, for each BAA in the EIM Area and for
the entire EIM Area: S£97>(s) = A$%7> s2 + BZ%75 s + €375,

Core

Internal
System

FRPRE-
BRQO51

After rolling the Data Retention Period, the system shall calculate
and store the second-order polynomial coefficients

(AY975, 975 975y of the High Percentile quadratic quantile
regression of 5min adjusted wind forecast (w) uncertainty for
each Trading Hour in the Data Retention Period for the Day Type
of the next Trading Day, for each BAA in the EIM Area and for
the entire EIM Area: WF%7-5(w) = AY%7°> w? + BY97:5 w + V975,

Core

Internal
System

FRPRE-
BRQO52

After rolling the Data Retention Period, the system shall calculate
and store the second-order polynomial coefficients

(AR25,BD25 D25y of the Low Percentile quadratic quantile
regression of 5min demand forecast (d) uncertainty for each
Trading Hour in the Data Retention Period for the Day Type of
the next Trading Day, for each BAA in the EIM Area and for the
entire EIM Area: DF25(d) = A2%° d% + BP*® d + CP25.

Core

Internal
System

FRPRE-
BRQO53

After rolling the Data Retention Period, the system shall calculate
and store the second-order polynomial coefficients

(A32°, BS%5,€2%°) of the Low Percentile quadratic quantile
regression of 5min adjusted solar forecast (s) uncertainty for
each Trading Hour in the Data Retention Period for the Day Type
of the next Trading Day, for each BAA in the EIM Area and for
the entire EIM Area: SL%5(s) = A3%5 s2 + B3?° s + C3%5.

Core

Internal
System

FRPRE-
BRQO54

Atfter rolling the Data Retention Period, the system shall calculate
and store the second-order polynomial coefficients

(AY25, BW25 cW25) of the Low Percentile quadratic quantile
regression of 5min adjusted wind forecast (w) uncertainty for

Core

Internal
System
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each Trading Hour in the Data Retention Period for the Day Type
of the next Trading Day, for each BAA in the EIM Area and for
the entire EIM Area: WF%5(w) = A%2> w? + BY25 w + ClV25,

FRPRE-
BRQO55

After rolling the Data Retention Period, the system shall calculate
and store the second-order polynomial coefficients

(AM97:5 gMO75 cM97.5) of the High Percentile quadratic quantile
regression of 5min MOSAIC forecast uncertainty (M£°7-°) for
each Trading Hour in the Data Retention Period for the Day Type
of the next Trading Day, for each BAA in the EIM Area and for
the entire EIM Area, where: M£%7-°(nd, d, s,w) = NDI*7-> —

(Dé197.5 _ Séqz.s _ W51-12.5) + (D§97'5(d) _ 552'5(5) _ W5Pz‘5(w)).

Core

Internal
System

FRPRE-
BRQO56

After rolling the Data Retention Period, the system shall calculate
and store the second-order polynomial coefficients

(AM2:5 pM25 cM25) of the Low Percentile quadratic quantile
regression of 5min MOSAIC forecast uncertainty (M£2°) for each
Trading Hour in the Data Retention Period for the Day Type of
the next Trading Day, for each BAA in the EIM Area and for the
entire EIM Area, where: ML%5(nd, d,s,w) = ND?® —

(Dé-IZ.S . S§197.5 _ W5H97.5) + (D§2'5(d) _ S§97'5(s) . W5P97.5(W))_

Core

Internal
System

FRPRE-
BRQO57

After rolling the Data Retention Period, the system shall calculate
and store the second-order polynomial coefficients

(AP27-5, BPI7:5 ¢BI7:5) of the High Percentile quadratic quantile
regression of 15min demand forecast (d) uncertainty for each
Trading Hour in the Data Retention Period for the Day Type of
the next Trading Day, for each BAA in the EIM Area and for the
entire EIM Area: DF?7-5(d) = ADZ7-5 d? + BPJ7S d + CPJ7>.

Core

Internal
System

FRPRE-
BRQO58

After rolling the Data Retention Period, the system shall calculate
and store the second-order polynomial coefficients

(43275, BS275, ¢527-5) of the High Percentile quadratic quantile
regression of 15min adjusted solar forecast (s) uncertainty for
each Trading Hour in the Data Retention Period for the Day Type
of the next Trading Day, for each BAA in the EIM Area and for
the entire EIM Area: SIY7>(s) = AS7> s2 + BY75 s + €275,

Core

Internal
System
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FRPRE-
BRQO59

Atfter rolling the Data Retention Period, the system shall calculate
and store the second-order polynomial coefficients

(AY27:5, BY97:5 cW97-5) of the High Percentile quadratic quantile
regression of 15min adjusted wind forecast (w) uncertainty for
each Trading Hour in the Data Retention Period for the Day Type
of the next Trading Day, for each BAA in the EIM Area and for
the entire EIM Area: W[7-5(w) = A%275 w? + BY75 w + CJLo75,

Core

Internal
System

FRPRE-
BRQO60

After rolling the Data Retention Period, the system shall calculate
and store the second-order polynomial coefficients

(AP2> pbz5 D25y of the Low Percentile quadratic quantile
regression of 15min demand forecast (d) uncertainty for each
Trading Hour in the Data Retention Period for the Day Type of
the next Trading Day, for each BAA in the EIM Area and for the
entire EIM Area: DF2°(d) = A2 d? + BP2> d + CP2>.

Core

Internal
System

FRPRE-
BRQO61

After rolling the Data Retention Period, the system shall calculate
and store the second-order polynomial coefficients

(A2, BS25, C525) of the Low Percentile quadratic quantile
regression of 15min adjusted solar forecast (s) uncertainty for
each Trading Hour in the Data Retention Period for the Day Type
of the next Trading Day, for each BAA in the EIM Area and for
the entire EIM Area: SF2°(s) = A325 s2 + B2 s + €225,

Core

Internal
System

FRPRE-
BRQO62

After rolling the Data Retention Period, the system shall calculate
and store the second-order polynomial coefficients
AWz, W25 ¢W25) of the Low Percentile quadratic quantile
regression of 15min adjusted wind forecast (w) uncertainty for
each Trading Hour in the Data Retention Period for the Day Type
of the next Trading Day, for each BAA in the EIM Area and for
the entire EIM Area: W5 (w) = AY2> w? + BY{2> w + CJ2,

Core

Internal
System

FRPRE-
BRQO63

After rolling the Data Retention Period, the system shall calculate
and store the second-order polynomial coefficients

(AM27-5, pMI75 cM97:5) of the High Percentile quadratic quantile
regression of 15min MOSAIC forecast uncertainty (M27-°) for
each Trading Hour in the Data Retention Period for the Day Type
of the next Trading Day, for each BAA in the EIM Area and for

Core

Internal
System

Copyright 2022 California ISO

Doc ID: GNFDMDEHU6EBB-46-53

Page 22 of 43




™ Template Version: 51
[ : .
< California ISO Technology T
ocumen 19
Version:
Flexible Ramp Product.: Requirements_Enhqncements Business Date Created: 3/10/2022
Requirement Specifications
- Potential
ID# Business Feature R Fllisnci: Application(s)
Type
Impacted
the entire EIM Area, where: MF?7*(nd, d,s,w) = NDI75 —
(D75 = 5125 = W) + (D7) = SF25(5) = WS (w))
FRPRE- After rolling the Data Retention Period, the system shall calculate | Core Internal
BRQO064 and store the second-order polynomial coefficients System
(AM2:5, pM2.5 M2.5) of the Low Percentile quadratic quantile
regression of 15min MOSAIC forecast uncertainty (MF2°) for
each Trading Hour in the Data Retention Period for the Day Type
of the next Trading Day, for each BAA in the EIM Area and for
the entire EIM Area, where: Mf?°(nd,d,s,w) = NDI*> —
(DlHSz.s _ S{-1597.5 _ ng”'s) + (Dfsz's(d) _ 55597.5(5) _ W113597'5(W)).
FRPRE- After rolling the Data Retention Period, the system shall calculate | Core Internal
BRQO065 and store the 5min High Percentile Threshold net demand System
forecast uncertainty histogram (NDZ°°) for each Trading Hour in
the Data Retention Period for the Day Type of the next Trading
Day, for each BAA in the EIM Area and for the entire EIM Area.
FRPRE- After rolling the Data Retention Period, the system shall calculate | Core Internal
BRQO066 and store the 5min Low Percentile Threshold net demand System
forecast uncertainty histogram (VD) for each Trading Hour in
the Data Retention Period for the Day Type of the next Trading
Day, for each BAA in the EIM Area and for the entire EIM Area.
FRPRE- After rolling the Data Retention Period, the system shall calculate | Core Internal
BRQO67 and store the 15min High Percentile Threshold net demand System
forecast uncertainty histogram (ND!°) for each Trading Hour in
the Data Retention Period for the Day Type of the next Trading
Day, for each BAA in the EIM Area and for the entire EIM Area.
FRPRE- After rolling the Data Retention Period, the system shall calculate | Core Internal
BRQO068 | and store the 15min Low Percentile Threshold net demand System
forecast uncertainty histogram (ND/L") for each Trading Hour in
the Data Retention Period for the Day Type of the next Trading
Day, for each BAA in the EIM Area and for the entire EIM Area.
FRPRE- After rolling the Data Retention Period, the system shall calculate | Core Internal
BRQO71 | and store for each percentile (p;) in a grid moving from the Low System
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Percentile to the High Percentile by the Percentile Grid Step the
following 5min data for each Trading Hour in the next Trading
Day for the Day Type of that Trading Day, for each BAA in the
EIM Area:
¢ the 5min net demand forecast uncertainty histogram (NDf”")
e the 5min demand forecast uncertainty histogram (Df Pty
¢ the 5min adjusted solar forecast uncertainty histogram (Sf Py
¢ the 5min adjusted wind forecast uncertainty histogram (W5Hp")
o the second-order polynomial coefficients (427, B P4, C2PY) of
the quadratic quantile regression of 5min demand forecast
uncertainty
o the second-order polynomial coefficients (427, BS?!, C:P) of
the quadratic quantile regression of 5min adjusted solar
forecast uncertainty
o the second-order polynomial coefficients (A; ', B2 ¥, C2'*") of
the quadratic quantile regression of 5min adjusted wind
forecast uncertainty
o the second-order polynomial coefficients (Ar 7t B2'P, C1'P%) of
the quadratic quantile regression of 5min MOSAIC forecast
uncertainty
FRPRE- After rolling the Data Retention Period, the system shall calculate | Core Internal
BRQO72 | and store for each percentile (p;) in a grid moving from the Low System
Percentile to the High Percentile by the Percentile Grid Step the
following 15min data for each Trading Hour in the next Trading
Day for the Day Type of that Trading Day, for each BAA in the
EIM Area:
¢ the 15min net demand forecast uncertainty histogram
(NDll"{Spi
¢ the 15min demand forecast uncertainty histogram (Dfsp"
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¢ the 15min adjusted solar forecast uncertainty histogram

Hp;
(S5

e the 15min adjusted wind forecast uncertainty histogram
W)

e the second-order polynomial coefficients (All);J i,BlDSpi, Cfs”") of
the quadratic quantile regression of 15min demand forecast
uncertainty

o the second-order polynomial coefficients (4., BJF?, C;P') of
the quadratic quantile regression of 15min adjusted solar
forecast uncertainty

e the second-order polynomial coefficients (A7, B/'Pt, ¢/VPi) of

15 ’~15 ’ ~15
the quadratic quantile regression of 15min adjusted wind
forecast uncertainty

e the second-order polynomial coefficients (A¥F¢, BPi, MPi) of

15 ’™~15 ’™~15
the quadratic quantile regression of 15min MOSAIC forecast
uncertainty

FRPRE-
BRQO73

The system shall receive the group of BAAs that have passed
the latest FRU sufficiency test after T-75', T-55', and T-40' for
each 15min interval of the Active Hour starting at T.

Implementation Note: Implicit BAA group nhame and membership

based on character string convention.

Core

Internal
System

FRPRE-
BRQO74

The system shall receive the group of BAAs that have passed
the latest FRD sufficiency test after T-75', T-55', and T—40' for
each 15min interval of the Active Hour starting at T.

Implementation Note: Implicit BAA group name and membership

based on character string convention.

Core

Internal
System

FRPRE-
BRQO75

For each 15min interval of the Active Hour, the system shall
merge the following 5min data for the Active Hour in the Data
Retention Period for the Day Type of the Trading Day of the
Active Hour, for all BAAs in the group of BAAs that have passed
the FRU sufficiency test in that 15min interval:

Core

Internal
System
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e the 5min net demand forecast uncertainty

e the 5min demand forecast uncertainty

e the 5min adjusted solar forecast uncertainty
e the 5min adjusted wind forecast uncertainty

Implementation Note: Four sets of merged data, one for each
15min interval of the Active Hour; the entire 5min data (all 5min
intervals) for the Active Hour is included in each set. The data
sets can be deleted after the Active Hour becomes the current
hour.

FRPRE-
BRQO76

For each 15min interval of the Active Hour, the system shall
merge the following 15min data for the Active Hour in the Data
Retention Period for the Day Type of the Trading Day of the
Active Hour, for all BAAs in the group of BAAs that have passed
the FRU sufficiency test in that 15min interval:

¢ the 15min net demand forecast uncertainty

¢ the 15min demand forecast uncertainty

e the 15min adjusted solar forecast uncertainty
¢ the 15min adjusted wind forecast uncertainty

Implementation Note: Four sets of merged data, one for each
15min interval of the Active Hour; the entire 15min data (all
15min intervals) for the Active Hour is included in each set. The
data sets can be deleted after the Active Hour becomes the
current hour.

Core

Internal
System

FRPRE-
BRQO77

For each 15min interval of the Active Hour, the system shall
merge the following 5min data for the Active Hour in the Data
Retention Period for the Day Type of the Trading Day of the
Active Hour, for all BAAs in the group of BAAs that have passed
the FRD sufficiency test in that 15min interval:

¢ the 5min net demand forecast uncertainty
¢ the 5min demand forecast uncertainty

e the 5min adjusted solar forecast uncertainty

Core

Internal
System
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e the 5min adjusted wind forecast uncertainty

Implementation Note: Four sets of merged data, one for each
15min interval of the Active Hour; the entire 5min data (all 5min
intervals) for the Active Hour is included in each set. The data
sets can be deleted after the Active Hour becomes the current
hour.

FRPRE-
BRQO78

For each 15min interval of the Active Hour, the system shall
merge the following 15min data for the Active Hour in the Data
Retention Period for the Day Type of the Trading Day of the
Active Hour, for all BAAs in the group of BAAs that have passed
the FRD sufficiency test in that 15min interval:

¢ the 15min net demand forecast uncertainty

¢ the 15min demand forecast uncertainty

e the 15min adjusted solar forecast uncertainty
e the 15min adjusted wind forecast uncertainty

Implementation Note: Four sets of merged data, one for each
15min interval of the Active Hour; the entire 15min data (all
15min intervals) for the Active Hour is included in each set. The
data sets can be deleted after the Active Hour becomes the
current hour.

Core

Internal
System

FRPRE-
BRQO79

For each 15min interval of the Active Hour, the system shall
calculate and broadcast the following 5min data for the Active
Hour in the Data Retention Period for the Day Type of the
Trading Day of the Active Hour, for the group of BAAs that have
passed the FRU sufficiency test in that 15min interval:

e the 5min High Percentile net demand forecast uncertainty
histogram (NDZ°7-5)

e the 5min High Percentile demand forecast uncertainty
histogram (DH97-5)

¢ the 5min Low Percentile adjusted solar forecast uncertainty
histogram (S2)

Core

Internal
System
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e the 5min Low Percentile adjusted wind forecast uncertainty
histogram (Wf%%)
e the second-order polynomial coefficients
(A297:5, D975 D975y of the High Percentile quadratic
guantile regression of 5min demand forecast uncertainty
e the second-order polynomial coefficients (43%°, BS2°,C5%°) of
the Low Percentile quadratic quantile regression of 5min
adjusted solar forecast uncertainty
e the second-order polynomial coefficients (A%2>,BY2>, cW25)
of the Low Percentile quadratic quantile regression of 5min
adjusted wind forecast uncertainty
¢ the second-order polynomial coefficients
(AM97:5 gM975 cM97.5) of the High Percentile quadratic
guantile regression of 5min MOSAIC forecast uncertainty
e the 5min High Percentile Threshold net demand forecast
uncertainty histogram (NDZ°°)
e the 5min Low Percentile Threshold net demand forecast
uncertainty histogram (NDZ£*
Implementation Notes:
Four sets of data, one for each 15min interval of the Active Hour.
The data sets can be deleted after the Active Hour becomes the
current hour.
This calculation, as most calculations in this system, can be
parallelized to reduce the time to return data to the market
applications.
FRPRE- For each 15min interval of the Active Hour, the system shall Core Internal
BRQO80 | calculate and broadcast the following 5min data for the Active System
Hour in the Data Retention Period for the Day Type of the
Trading Day of the Active Hour, for the group of BAAs that have
passed the FRD sufficiency test in that 15min interval:
¢ the 5min Low Percentile net demand forecast uncertainty
histogram (ND25)
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e the 5min Low Percentile demand forecast uncertainty
histogram (D&2*)
e the 5min High Percentile adjusted solar forecast uncertainty
histogram (5£°7-%)
¢ the 5min High Percentile adjusted wind forecast uncertainty
histogram (WZ£°7-%)
e the second-order polynomial coefficients (4225, BP%5, cP?>
of the Low Percentile quadratic quantile regression of 5min
demand forecast uncertainty
e the second-order polynomial coefficients (43°7-°, BS%7->, C97-°)
of the High Percentile quadratic quantile regression of 5min
adjusted solar forecast uncertainty
e the second-order polynomial coefficients
(AY97:5, pI97:5 cW973) of the High Percentile quadratic
guantile regression of 5min adjusted wind forecast
uncertainty
e the second-order polynomial coefficients (A¥%5, BM2:5 cl2-5)
of the Low Percentile quadratic quantile regression of 5min
MOSAIC forecast uncertainty
¢ the 5min High Percentile Threshold net demand forecast
uncertainty histogram (ND£°°)
e the 5min Low Percentile Threshold net demand forecast
uncertainty histogram (NDZ'*
FRPRE- For each 15min interval of the Active Hour, the system shall Core Internal
BRQO081 | calculate and broadcast the following 15min data for the Active System
Hour in the Data Retention Period for the Day Type of the
Trading Day of the Active Hour, for the group of BAAs that have
passed the FRU sufficiency test in that 15min interval:
¢ the 15min High Percentile net demand forecast uncertainty
histogram (NDfL7->
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e the 15min High Percentile demand forecast uncertainty
histogram (D27
e the 15min Low Percentile adjusted solar forecast uncertainty
histogram (SH2>
¢ the 15min Low Percentile adjusted wind forecast uncertainty
histogram (W;1%5
¢ the second-order polynomial coefficients
(AP27-5, BPI7:5 ¢DP97:5) of the High Percentile quadratic
guantile regression of 15min demand forecast uncertainty
e the second-order polynomial coefficients (432, B325,C52-5) of
the Low Percentile quadratic quantile regression of 15min
solar adjusted forecast uncertainty
e the second-order polynomial coefficients (A%2-°, BY¢2>, €[V
of the Low Percentile quadratic quantile regression of 15min
adjusted wind forecast uncertainty
e the second-order polynomial coefficients
(AMP7:5, BMI75 cM97:5) of the High Percentile quadratic
guantile regression of 15min MOSAIC forecast uncertainty
e the 15min High Percentile Threshold net demand forecast
uncertainty histogram (NDJL°
the 15min Low Percentile Threshold net demand forecast uncertainty
histogram (NDf!
FRPRE- For each 15min interval of the Active Hour, the system shall Core Internal
BRQO082 calculate and broadcast the following 15min data for the Active System
Hour in the Data Retention Period for the Day Type of the
Trading Day of the Active Hour, for the group of BAAs that have
passed the FRD sufficiency test in that 15min interval:
¢ the 15min Low Percentile net demand forecast uncertainty
histogram (NDfi**
e the 15min Low Percentile demand forecast uncertainty
histogram (D{t2->
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the 15min High Percentile adjusted solar forecast uncertainty
histogram (S{£7->

the 15min High Percentile adjusted wind forecast uncertainty
histogram (W/17>

the second-order polynomial coefficients (492, BPZ5, cP2->
of the Low Percentile quadratic quantile regression of 15min
demand forecast uncertainty

the second-order polynomial coefficients (452", B2’ C32”->
of the High Percentile quadratic quantile regression of 15min
adjusted solar forecast uncertainty

the second-order polynomial coefficients

(AYP7-5, BY97-5 CV97-%) of the High Percentile quadratic
guantile regression of 15min adjusted wind forecast
uncertainty

the second-order polynomial coefficients (A}, B}12->, cM2-5
of the Low Percentile quadratic quantile regression of 15min
MOSAIC forecast uncertainty

the 15min High Percentile Threshold net demand forecast
uncertainty histogram (ND%°

the 15min Low Percentile Threshold net demand forecast
uncertainty histogram (ND/t!

Implementation Notes:

Four sets of data, one for each 15min interval of the Active Hour.
The data sets can be deleted after the Active Hour becomes the
current hour.

This calculation, as most calculations in this system, can be
parallelized to reduce the time to return data to the market
applications.

FRPRE-
BRQOS6

For each RTD interval, the system shall calculate the percentile
with zero quantile (p,) by evaluating the 5min MOSAIC forecast
uncertainty polynomials over the percentile grid for the
corresponding Trading Hour and BAA to find the consecutive
percentiles where the quantile changes sign. Then, p, shall be

Core

Internal
System
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derived by linear interpolation between these percentiles. If all
quantiles over the percentile grid are positive, p, shall be set to
the Percentile with minimum quantile. If all quantiles over the
percentile grid are negative, p, shall be set to thePercentile with
the Maximum Quantile. .

The quantile q for a given percentile p is calculated as follows:

M Ppy2 M P M
qusp(Msp) +BspM5p+Csp

5

Sé’(l—p) (s) — VV5P(1—I9) (W))

Where: M7 = NDJP — (DHP — s WSH(l_p)) + (Dé"’ (d) -

Implementation Notes:

po can be found by a search starting at P50 moving up (if the
guantile is positive) or down (if the quantile is negative) on the
percentile grid until the quantile changes sign.

This calculation, as most calculations in this system, can be
parallelized to reduce the time to return data to the market
applications.

FRPRE-
BRQOS7

For each RTPD interval, the system shall calculate the percentile
with zero quantile (p,) by evaluating the 15min MOSAIC forecast
uncertainty polynomials over the percentile grid for the
corresponding Trading Hour and BAA to find the consecutive
percentiles where the quantile changes sign. Then, p, shall be
derived by linear interpolation between these percentiles. If all
guantiles over the percentile grid are positive, p, shall be set to
the Percentile with Minimum Quantile. If all quantiles over the
percentile grid are negative, p, shall be set to the Percentile with
Maximum Quantile.

The quantile q for a given percentile p is calculated as follows:
_ AMD (5,PP)? Mp 2 PD | ~Mp
q =455 (M15 ) + Bis” M5 +Cig

Hp _ HAD) _ o) 4 (Dfsp (d) -

. PP — Hp
Where: M{? = NDJ? — (D - 57}, i

15 —

Slps(l—p) (s) — VVlF;(l_p) (W))

Core

Internal
System

Copyright 2022 California ISO

Doc ID: GNFDMDEHU6EBB-46-53

Page 32 of 43




&> California ISO

Template Version:

5.1

Technology

Document
Version:

1.2

Flexible Ramp Product: Requirements Enhancements Business

Requirement Specifications

Date Created:

3/10/2022

ID#

Business Feature

Requirement
Type

Potential
Application(s)
Impacted

Implementation Notes:

po can be found by a search starting at P50 moving up (if the
quantile is positive) or down (if the quantile is negative) on the
percentile grid until the quantile changes sign.

This calculation, as most calculations in this system, can be
parallelized to reduce the time to return data to the market
applications.

FRPRE-
BRQOS8

For each STUC interval, the system shall calculate the percentile
with zero quantile (p,) by evaluating the 15min MOSAIC forecast
uncertainty polynomials over the percentile grid for the
corresponding Trading Hour and BAA to find the consecutive
percentiles where the quantile changes sign. Then, p, shall be
derived by linear interpolation between these percentiles. If all
guantiles over the percentile grid are positive, p, shall be set to
the Percentile with Minimum Quantile. If all quantiles over the
percentile grid are negative, p, shall be set to the Percentile with
Maximum Quantile.

The quantile g for a given percentile p is calculated as follows:
_ AMD (5 ,PP)? Mp 2 PD | ~Mp
q =4, (MP) +Bg M +Cyg

Hp _ gH(-p) _ WH(l—p)) " (Dfsp (d) -

Where: M,? = NDJIP — (D15 15 15

15 =
st(l—p) (s) — VVll;(l—P) (W))

Implementation Notes:

po can be found by a search starting at P50 moving up (if the
guantile is positive) or down (if the quantile is negative) on the
percentile grid until the quantile changes sign.

This calculation, as most calculations in this system, can be
parallelized to reduce the time to return data to the market
applications.

Core

Internal
System

FRPRE-
BRQO89

The system shall calculate and broadcast the FRU demand price
curve for each RTD interval for each BAA in the EIM Area as
follows:

Core

Internal
System
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{ri Pk — P-1) ENPC,}
k=12,..,n

Where:

n is the Price Curve Segment Count
ENPC is the energy price ceiling

po IS the percentile with zero quantile
pn is the High Percentile

Pk =Pk-1+ (M —k +1)Ap,
k=12,...n—1

The closest percentile from the grid shall be selected for each p,.
_2(Pn—po)
n(n+1)
M PPr\2 M P M
Qe = Ag* (MP*) + B P M+ c P
Where: M§pk = ND?”" — (D;’pk — Séf(l—pk) _ VVSH(l_pk)) n
P P(1- P(1-
(074 (@ = 5L () = WP )

Implementation Note: This calculation, as most calculations in
this system, can be parallelized to reduce the time to return data
to the market applications.

FRPRE-
BRQO90

The system shall calculate and broadcast the FRD demand price
curve for each RTD interval for each BAA in the EIM Area as
follows:

{‘hu Pk — Dk-1) ENPF,}
k=12,..,n

Where:

n is the Price Curve Segment Count
ENPF is the energy price floor

po is the percentile with zero quantile

pn is the Low Percentile

Core

Internal
System
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follows:

{QR: Pk — Dk-1) ENPC.}
k=12,..,n

Where:

n is the Price Curve Segment Count
ENPC is the energy price ceiling

Do IS the percentile with zero quantile
pn IS the High Percentile

Pk =Dk—1+ (m—k +1)Ap,
k=12,..,n—1

The closest percentile from the grid shall be selected for each p,.

_Z(Pn_Po)
 n(n+1)

Mp Ppr\2 Mpy PP Mp
Qe = Ays M15k) +Bg " Mjg“ +Cg -
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Pk =Pr-1+(m—k+1)Ap,
k=12,..,.n—1
The closest percentile from the grid shall be selected for each p,.
_2(Pn—po)
nn+1)
2
qr = Alglpk (Msppk) 1+ BéVka M;)pk + CéVka
Where: M;’pk = NDé'ka _ (Dé'lpk _ S:(l—pk) _ VVSH(l—Pk)) +
(D;’ka (d) — S;’(l—Pk)(s) _ VVSP(l_Pk)(W))
Implementation Note: This calculation, as most calculations in
this system, can be parallelized to reduce the time to return data
to the market applications.
FRPRE- The system shall calculate and broadcast the FRU demand price | Core Internal
BRQO091 | curve for each RTPD interval for each BAA in the EIM Area as System
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follows:

{ri Pk — Pi-1) ENPF,}
k=12,..,n

Where:

n is the Price Curve Segment Count
ENPF is the energy price floor

po is the percentile with zero quantile
pn 1S the Low Percentile

Pk =Pk-1+ (m—k+1)Ap,
k=12,...n—1

The closest percentile from the grid shall be selected for each
Pk-

_2(Pn=po)
nn+1)
_ 2AMp Pp 2 Mp Pp Mp
e = Ays < (Myg*) +Bg ™ Myg* + (g™
Where: M, P* = ND/Px — (Dlepk _ st(l—pk) _ VI/:LI;(l_pk)) +

(Df;ok d) — Slps(l—Pk)(s) _ Vl/ll';(l—l’k) (W))

Implementation Note: This calculation, as most calculations in
this system, can be parallelized to reduce the time to return data
to the market applications.
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Where: Mppk — NDHpk _ (DHpk _ SH(l_pk) _ WH(l_pk)) +
715 T 15 15 15 15
(Dfspk (d) — st(l—Pk)(S) _ I/Vll’;(l—Pk)(W))
Implementation Note: This calculation, as most calculations in
this system, can be parallelized to reduce the time to return data
to the market applications.
FRPRE- The system shall calculate and broadcast the FRD demand price | Core Internal
BRQ092 curve for each RTPD interval for each BAA in the EIM Area as System
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FRPRE-
BRQO093

The system shall calculate and broadcast the FRU demand price
curve for each STUC interval for each BAA in the EIM Area as
follows:

{Qk,: Pk — Pk-1) ENPC.}
k=12,..,n

Where:

n is the Price Curve Segment Count
ENPC is the energy price ceiling

po is the percentile with zero quantile
pn is the High Percentile

Pk =Dk—1+ (mn—k +1) Ap,
k=12,..,n—1

The closest percentile from the grid shall be selected for each p,.

_ 2(pn— o)
" n(n+1)

M PPy 2 M P M
qr = A15pk (M15pk) + B; P M1F§)k + Clspk

Where: M, 7% = ND,P* — (Dfsp"

(Dfspk (d) — st(l—Pk)(S) _ I/Vll’;(l—Pk) (W))

H(1-py) H(1-py)
=S5 =W ) +

Implementation Note: This calculation, as most calculations in
this system, can be parallelized to reduce the time to return data
to the market applications.

Core

Internal
System

FRPRE-
BRQO094

The system shall calculate and broadcast the FRD demand price
curve for each STUC interval for each BAA in the EIM Area as
follows:

{Qk: Pk — Pi-1) ENPF,}
k=12,..,n

Where;

n is the Price Curve Segment Count

Core

Internal
System
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ENPF is the energy price floor
po IS the percentile with zero quantile
pn is the Low Percentile
Pk =pk—1+(n_k+1)Ap:
k=12,.,.n—1
The closest percentile from the grid shall be selected for each p,.
_2(Pn—1po)
nn+1)
2
a0 = AL (Y B Ml
L PDE H H H(1-p) H(1-pg)
Where: M, ’* = ND; ¥ — (D15p" — S KW TP ) +
(Dfspk (d) — Slps(l—Pk)(S) _ Vl/ll';(l—Pk) (W))
Implementation Note:
This calculation, as most calculations in this system, can be
parallelized to reduce the time to return data to the market
applications.
System shall auto broadcast to OASIS the min and max
FRPRE- Core Internal
BRQO95C FRU/FRD threshold for the BAAS/EIM_AREA every day. System
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5.2 Business Process: Manage Open Access Same Time Information
System (OASIS)

5.2.1 Business Reguirements

ID#

Business Feature

Requirement
Type

Potential
Application(s)

Impacted

FRPRE-
BRQO97

The system shall publicly report on the 5 minute Uncertainty
histogram values for both the low and high percentile for wind,
solar, net demand, and demand forecast by EIM Entity and by
the EIM Area.

This report is titled as: “Flex Ramp Requirement Calc Input:
Uncertainty Histogram Data”

Core

OASIS

FRPRE-
BRQO98

The system shall publicly report on the 15 minute Uncertainty
histogram values for both the low and high percentile for wind,
solar, net demand, and demand forecast by EIM Entity and by
the EIM Area.

This report is titled as: “Flex Ramp Requirement Calc Input:
Uncertainty Histogram Data”

Core

OASIS

FRPRE-
BRQ099

The system shall publicly report on the 5 minute polynomial
coefficients for both low and high for wind, solar, and demand
forecast by EIM Entity and by EIM Area

¢ Polynomial coefficients are calculated for FRU and
FRD

This report is titled as: “Flex Ramp Requirement Calculation
Input: Polynomials”

Note: multiple type of polynomial coefficient

Core

OASIS
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FRPRE- The system shall publicly report on the 15 minute polynomial Core OASIS
BRQ100 coefficients for both low and high for wind, solar, and demand

forecast by EIM Entity and by EIM Area

¢ Polynomial coefficients are calculated for FRU and
FRD

This report is titled as: “Flex Ramp Requirement Calc Input:

Polynomials”

Note: multiple type of polynomial coefficient
FRPRE- The system shall publicly report on the 5 minute uncertainty Core OASIS
BRQ101 threshold based on histogram for both the low and high by EIM

entity and by EIM area

e calculated for FRU and FRD

This report is titled as: “Flex Ramp Requirement Threshold”
FRPRE- The system shall publicly report on the 15 minute uncertainty Core OASIS
BRQ102 threshold based on histogram for both the low and high by EIM

entity and by EIM area

e calculated for FRU and FRD
This report is titled as: “Flex Ramp Requirement Threshold”
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Impacted
FRPRE- System shall report the threshold value for the FRU and FRD Core OASIS
BRQ104 requirement for each BAA and EIM_AREA
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5.3 Business Process: Business Process: Market/Business Simulation
5.3.1 Business Requirements

This section shall provide a basis for the development of the Market/Business Simulation Scenarios.
These requirements will provide guidance on the market participant impacts, inputs into the
Scenarios, endpoints to the Scenarios and reasons for potential Scenarios. The guidance on market
participant impacts shall be gathered from the requirements that impact rules, interfaces,
applications/reports, new system processes, new/modified data models and new user roles. The
source and sink systems shall be determined through the development of the system context
diagram and the web service requirements. The Reason for the Potential Scenario column will be to
offer guidance regarding what potential Scenarios, and their context, may be needed for this project.
This section applies to all policy development projects, market enhancements, technology
enhancements, operation enhancements, Energy Imbalance Market (EIM) implementations and
Reliability Coordination (RC) service implementations.

In the Reason for Potential Scenario column, the Business Analyst must select one or more of the
following reasons:

1. Rule Impacts: Generalized changes in market rules, bidding rules, settlements rules, market
design changes, or other business rules.

2. Interface changes: Changes that impact templates (e.g. the Resource Adequacy {RA} supply
plan), user interface (Ul), and application programming interface (API) (e.g. retrievals of new
shadow settlement data).

3. New application/report: Changes that cause addition/modification of market software or reports,
especially when market data input is required by the market participant.

4. New system process: Modification of data flow in systems, especially if the new process
requires the market participant to demonstrate proficiency prior to production.

5. New/Modified model data: Addition or substantial modification of model data as a market
solution provided by the ISO.

6. New user role: The addition or modification of access permissions for a user role applied to
specific business units within an EIM entity or market participant organization (e.g. Load Serving
Entity (LSE) as a Local Regulatory Authority (LRA) role). Scenarios are beneficial for market
participants taking on a new function or process within their organization.

5.3.1 Business Requirements
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Guidance on Market Participant Source Sink e for
ID# Potential
Impacts System System :
Scenario

The project team deemed that this section
has no impacts.
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