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Table of Contents

21.
Objectives

2.
Overview
2
2.1
Definitions
2
2.2
Automation of OOS, OOM and RMR instructions
2
2.3
Scope of document
2
2.4
Operating level
3
2.5
Provide instructions to market participants
3
3.
Technical Requirements
3
3.1
Business rules for new fields
3
3.2
Other new fields not visible to the Market Participant
4
3.3
New Business Rules for Existing Fields
4
4.
Project Milestones
6
5.
Appendix 1 - Examples
7
5.1
Assumptions
7
5.2
Scenario 1 – Convert positive OOS to market:
8
5.3
Scenario 2 – Convert negative OOS to market:
10
5.4
Scenario 3 – Dec OOS call, followed by Inc OOS call in mid-hour:
11
5.5
Scenario 4 – Show Pre-dispatch, ADS min accept business rule, and AGC instruction:
12
5.6
Scenario 5 – OOM and RMR call:
13
5.7
Scenario 6 – incremental OOS call in mid-hour:
15
5.8
Scenario 7 – Dec instruction, incremental OOS call below the Hour Ahead Schedule:
17
5.9
Scenario 8 – Repeat of scenario 1, but with slow ramp rate
18


1. Objectives

The objective of this project is to calculate and dispatch electronic Out-Of-Sequence and in-area Out-of-Market (OOS/OOM) instructions and effectively communicate the instructions to Market Participants.  In addition, it is desired to calculate, dispatch, and communicate real-time Reliability-Must-Run RMR instructions.  The objectives will be accomplished by making enhancements to the Balancing Energy and Ex-Post Price (BEEP) application and to the ADS system.

Note that dispatch of OOM instructions through inter-ties and RMR instructions outside of Real-time (within 30 minutes of the start of an operating hour, and through the operating hour) will be handled in the current manner.

2. Overview

2.1 Definitions

BEEP is an application used in the Real-Time Market, which calculates:

1. a merit order stack of all resources based on the bids received from Market Participants 

2. a list of instructions from the merit order stack based on the amount of Imbalance Energy the ISO needs to buy

3. a price and payment based on the MWh and 10-minute Marginal Clearing Price per resource 

ADS is a messaging system that transmits the list of instructions generated by BEEP.  The ADS system integrates with BEEP to fully accomplish timely and transparent dispatch, logging, archival and retrieval of information.   In a two minute window, ADS sends an electronic notification to a specific Scheduling Coordinator / resource (i.e., plant and/or unit), receives acknowledgment, logs the transaction, and provides a download file for all instructions and responses to market participants.  BEEP utilizes the instruction status information received from the participants (i.e., accept/reject) via the ADS system to calculate prices and payments.  ADS is designed to provide an audit trail of transactions and provide a secure environment. 

An OOS instruction is a market bid that has been selected out of economic merit order in order to resolve intra-zonal transmission congestion, or for system reliability reasons.  An RMR instruction is also used for system reliability reasons, where an existing market instruction cannot be exercised.  The basis for the instruction is a pre-existing contract with the resource.  An OOM instruction is used to increase the generation of the resource, for reliability purposes, when the resource does not have an available bid in the market.  OOS, OOM and RMR instructions are dispatched manually, over the phone, and logged into one or more of the following applications: SLIC, OSMOSIS, and GRRMA.

2.2 Automation of OOS, OOM and RMR instructions

As a result of this project, Market Participants will now get OOS, OOM (in-area generation) and real-time RMR instructions through ADS.  Routing instructions through BEEP/ADS will reduce duplication of instructions, which will simplify settlement calculations and reduce disputes.  For example, MP’s should no longer get market and real time RMR instructions which are greater than the available capacity of a unit.

2.3 Scope of document

This document covers the new OOS/OOM functionality, focusing on the business rules and providing example dispatch scenarios.  This project will not revise existing methods for calculation and settlement of OOS/OOM energy. These methods are contained in the 10 minute settlements documentation. 

2.4 Operating level

The OOS, OOM or RMR instruction communicates a new operating level to a resource that is necessary to maintain area or system reliability.   The operating level concept is different than the existing instructed MW dispatch for market instructions in BEEP/ADS.  In the existing case, the resource is free to deviate from the instructed amount, subject to financial penalties.  In order to communicate the reliability operating level, it has been decided to add two new fields to BEEP/ADS, one field indicating the operating point and another to indicate whether the point is a minimum or maximum limit.  For instance, in the case of an incremental OOS/OOM instruction, the operator will specify a minimum GOTO for the unit.  The unit may choose to operate at a level above the minimum GOTO level, but can never deviate below the GOTO level.  It is important to note that the GOTO amount is not necessarily the same as the total amount dispatched in ADS.  Refer to the appendix for applicable examples.

2.5 Provide instructions to market participants

A minimum level of information needs to be sent to market participants, so that they can calculate their payments.   Besides instructions to move a resource above hour-ahead schedules or existing instructed amounts, the following instructions need to be sent out:

· An instruction, FYI to the Market Participant, to indicate a new reliability requirement when a unit has previously been dispatched with market instructions at a level equal to or greater than the reliability requirement.  The purpose is to communicate the GOTO amount, with the min/max flag, so that the resource does not deviate incorrectly.

· Market conversion instructions to signal that, depending on market conditions, an OOS or RMR instruction can be replaced with a market instruction.  The purpose is to communicate the payment difference between OOS/RMR, paid as-bid or per contract, and market instructions, paid MCP or as-bid. Suppose a resource has been dispatched with incremental OOS instructions early in the operating hour, and at some later point additional energy has been dispatched so that the OOS instruction is now in sequence.  In this case, a set of instructions that decrement the OOS instruction and increment the market bid will be communicated to the Market Participant.  Conversely, suppose a unit has a reliability requirement and those requirements have been previously met with market instructions, and now because of reduced requirements some of those instructions must be de-incremented.  In this case, a set of incremental OOS instructions corresponding to the de-incremental market instructions will be communicated to the Market Participant.  For RMR, the function is the same as long as the resource has available bids in the market.

3. Technical Requirements

3.1 Business rules for new fields

3.1.1 MIN_MAX (new field)

This field is a flag indicating whether the value in the GOTO field is a maximum or minimum limit. ADS shall be modified to display the new field next to the GOTO field in the MP client and Dispatcher displays.  The display shall show “MIN” to indicate a minimum value (usually the case), and “MAX” to indicate a maximum value.  The displayed value will be null when there is no reliability requirement (GOTO = null).

3.1.2 GOTO

This field shall be populated with the target amount that the generator must produce for reliability purposes. Therefore, this number is not necessarily the same as the total market instructions in effect for the hour.  The following business rules will apply:

· The GOTO number is absolute, not incremental.  If a generator gets 2 instructions for the same unit in the same interval, the go to amount will be the same (say 50 MW) and the target generation level should be 50 MW not 100. 

· If a unit has been dispatched for reliability purposes, the GOTO field will be populated with the real-time value from the Reliability_Must_Run SI table or any OOS, OOM, or RMR values selected by BEEP operator.

· If a unit has not been dispatched for reliability purposes, the field shall be set to null.

3.2 Other new fields not visible to the Market Participant

The business rules for these fields are presented to make the examples clear.  The fields will not be displayed on MP screens, queries, or download files.

3.2.1 RULE_ID

The field indicates whether or not an instruction should be treated as a normal instruction (response allowed) versus an FYI instruction (no response allowed).  In general, Market Participants should be allowed to respond for new instructions that require their unit to be moved to a new set point.  They should not respond for instructions that they have already agreed to (pre-dispatch), have ceded control to the ISO (AGC) or that are informational (for example, market conversion.)  The field should contain a flag of ‘1’ to indicate a response is allowed, and ‘2’ to indicate no response is allowed.  The following business rules apply:

· BEEP will populate this field with a ‘2’ for all instructions with the INSTR_CLASS = “PRE”

· BEEP will populate this field with a ‘2’ for all AGC instructions.  An instruction is defined as AGC if all the following are true: Reg Flag = Y, the unit in question has been awarded regulation, and the unit is within AGC limits.

· BEEP will populate this field with a ‘2’ for market conversion instructions where the MIN_ACCEPT amount is equal to the INC_DEC_MW amount.

· BEEP will populate this field with a ‘2’ for instructions where a minimum go to number is called but no energy is instructed (INC_DEC_MW = 0).

· For all other instructions, BEEP will populate this field with a ‘1’.

3.2.2 GROUP_ID

This field indicates whether or not an instruction is affiliated with another instruction.  If there is an affiliation, then the GROUP_ID field will be populated with an identical number for each affiliated instruction.  For purposes of ADS phase II, this field will only be used to help ADS populate the START_MI value.  The following business rules apply:

· BEEP will populate this field with an identical number for each instruction that is involved in an OOS / OOM / RMR / Market energy conversion, for a particular unit.   The number shall be unique so that multiple groups of conversion instructions to the same SC, but different units, can be differentiated.  Uniqueness shall carry across intervals and dispatch cycles so that multiple conversions for the same unit during the hour will also have different ID’s.

· The field shall be ‘null’ for instructions that are not part of an energy conversion.

· If an instruction is part energy conversion, and part call to move the unit, then the instruction will be considered part of the group and marked.

· The value of the number is not important.

3.3 New Business Rules for Existing Fields

The following paragraphs describe new business rules to be used on the existing ADS fields.

3.3.1 MIN_ ACCEPT

This field should indicate the minimum amount of the instruction that must be accepted.  The minimum accept amount comes into play two ways: 

3.3.1.1 Instructions affected by min go to number:

If instructions are issued while a go to number is active (GOTO <> null), then BEEP shall assign minimum accept amounts on the cheapest resources needed to fulfil the minimum go to number.  For example, unit A has a 50 MW bid for spin at $30 and 50 MW bid for non-spin at $50.  If the go to amount is initially set at 60 MW (minimum), and the imbalance requirements dictate that both bids for unit A be dispatched, the spin instruction would have a minimum accept amount of 50 MW and the non-spin would have a minimum accept amount of 10 MW.  BEEP shall also assign minimum accept amounts to all instructions where energy is being converted between market and OOS.  In the case of OOS instructions, the minimum accept amount shall be equal to the amount being converted.  For market instructions, the amount shall be equal to the amount of OOS energy being converted, using the cheapest resources first.  See appendix for examples.

3.3.1.2 Instructions affected by minimum accept condition:

(Note: These are the existing business rules for the MIN_ACCEPT field, and are presented for information only.) Within an operating hour, a minimum accept condition is defined as an instruction in the opposite direction from the amount already instructed.    The minimum amount that must be accepted is the instructed amount, limited by the amount previously instructed.   BEEP shall be modified to include this rule.  Examples are shown below:

Instruction
Amount instructed previously in hour
Business Rule

Inc +30
0
No minimum accept condition.

Inc +30
30
No minimum accept condition.

Dec –20
60
SC must accept at least -20

Dec –50
40
SC must accept at least -40

Dec –5
-10
No minimum accept condition.

Inc +10
-5
SC must accept at least +5

3.3.2 INSTR_CLASS

A new instruction class of “OOS” will be created and is to be used for OOS, OOM and RMR instructions.

3.3.3 SERVICE_TYPE

The following new service types will be created:

· “OSM” will be used to signify OOS and OOM instructions.

· “RMR” will be used to signify RMR instructions.

3.3.4 BID_PRICE

The bid price field is currently populated with the last bid segment used and is calculated by BEEP.  For the new instruction types, the following changes will be made:

· For service type RMR, the bid price field will be set to null. 

· For service type OSM, if market bid segments are used in the instruction, then the bid price field will be populated with the last bid segment.  If there are no market bid segments, then the bid price field will be set to null.

3.3.5 BID_TOT 

The bid total field represents the accumulated MW dispatch for each service and resource for the hour.  Currently, for most instructions the value is the sum of dispatches through the last accepted instruction.  However, for AGC and PRE instructions, the amount of the current instruction is included in the field.  As part of this project, the BID_TOT field will be changed so that for all instructions, the value is the sum of dispatches through the last accepted instruction.

3.3.6 START_MI

The start minute field is usually populated with the time that the ADS responder accepts the instruction.  The field is used in BEEP and Settlements to indicate the official start time of the transaction.  ADS will use the GROUP_ID field to ensure that market conversion instructions are set to the same start time (START_MI.)  The following business rules will apply:

· If RULE_ID flag = 1, the field will be populated with the time that the ADS responder responds to the instruction.

· If RULE_ID flag = 2:

· If the GROUP_ID field is populated, and there is an instruction in the current set with an identical GROUP_ID and RULE_ID flag = 1, then set START_MI for the instruction to equal the START_MI of the instruction with the RULE_ID flag =1.  The field will have to be set by ADS when the instructions are returned to BEEP.

· Otherwise, START_MI will be set to equal the value in the OPR_MI field before the instruction is sent out.

3.3.7 ACCEPT_STS

The accept status field is usually populated with the decision of the ADS responder (ACCEPT, DECLINE, PARTIAL.)  The following business rules will apply:

· If RULE_ID flag = 1, the field will be populated in the usual manner.

· If RULE_ID flag = 2, the field will be populated with “ACCEPT” before the instruction is sent to the Market Participant.

3.3.8 Non-response

Minimum accept amounts will continue to be enforced by ADS on non-response instructions (Market Participants were disconnected and not able to respond to their dispatches.)  For example, in Scenario 1, interval 1, if the Market Participant was not connected to ADS, and ISO dispatchers were not able to respond on their behalf, the system will automatically accept both instructions with a start time equal to the time the instructions were returned to BEEP. 

4. Project Milestones

Item
Date

ISO acceptance testing complete
9/21/01

Market simulation complete
9/28/01

Release to production complete
10/12/01

5. Appendix 1 - Examples

The following examples indicate how OOS, OOM and RMR dispatches will be displayed in ADS.  

5.1 Assumptions

· Each scenario is self-contained.  In other words, scenario 2 does not depend on the results of scenario 1.

· Unless otherwise noted, the following unit data is applicable to the examples:

RESOURCE ID
GEN TYPE
PMAX
HA SCHEDULE
TOTAL MW OF MARKET BIDS

GEN_2_UNIT1
THERMAL
100
0 
80 

THERM_5_UN
THERMAL
100
0
10

BEACH_5_UN2
THERMAL
200
60
100

WILSN_2_UN1
HYDRO
200
100
50

· For all examples, there is only one dispatch per interval, and target price is not considered.

· The ADS instruction table represents the tables in the ADS database, so not all fields shown will be visible to the ADS MP client application (RULE_ID, GROUP_ID.)  Instructions relating only to the above mentioned units are shown.  

· For all examples, the following bid list will be used (note: some bids omitted for clarity.  Assume that references to bids not on the list are for other units not involved in the discussion):



DECREMENTAL

MERIT ORDER
SC_ID
RESOURCE
INTERCHANGE ID
SERVICE
REG FLAG
AVAILABLE MW DEC
BID PRICE

5
SC02
WILSN_2_UN1
-
SUPP
N
-20
20

7
SC02
WILSN_2_UN1
-
SUPP
N
-10
15

10
SC02
WILSN_2_UN1
-
SUPP
N
-20
10

12
SC01
BEACH_5_UN2
-
SUPP
N
-20
10

15
SC01
BEACH_5_UN2
-
SUPP
N
-20
-10

20
SC01
BEACH_5_UN2
-
SUPP
N
-20
-45



INCREMENTAL








MERIT ORDER
SC_ID
RESOURCE
INTERCHANGE ID
SERVICE
REG FLAG
AVAILABLE MW INC
BID PRICE

5
SC01
GEN_2_UNIT 1
-
SPIN
N
10
10

8
SC02
WILSN_2_UN1
-
SUPP
N
10
20

10
SC01
GEN_2_UNIT 1
-
SPIN
N
10
30

11
SC02
WILSN_2_UN1
-
SUPP
N
10
30

13
SC02
WILSN_2_UN1
-
REPL
N
10
35

15
SC01
GEN_2_UNIT 1
-
NSPIN
N
10
50

20
SC01
GEN_2_UNIT 1
-
NSPIN
N
10
80

25
SC01
GEN_2_UNIT 1
-
REPL
N
10
100

30
SC01
GEN_2_UNIT 1
-
REPL
N
10
140

35
SC02
WILSN_2_UN1
-
NSPN
N
10
180

36
SC01
GEN_2_UNIT 1
-
SUPPL
N
10
180

38
SC01
THERM_5_UN
-
REPL
Y
10
200

40
SC01
GEN_2_UNIT 1
-
SUPPL
N
10
220

41
SC02
WILSN_2_UN1
-
SPIN
N
10
220

44
SC01
BEACH_5_UN2
-
SUPPL
N
50
250

47
SC01
BEACH_5_UN2
-
SUPPL
N
50
275

5.2 Scenario 1 – Convert positive OOS to market:

Interval 1: GEN_2_UNIT1 is called for reliability purposes (OOS) for 50 MW.  The imbalance market makes bid #5 the marginal unit.  Key points: The initial OOS instruction will usually require a response from the Market Participant, even though it is a forced accept.  In addition, one OOS instruction will include bid segments from multiple service types.  The OOS instruction will be paid as bid per bid segment (10 MW @$30, 10 MW @$50, 10 MW @$80, 10 MW @$100.)


ADS instruction table (some fields and instructions omitted for clarity):

OPR_MI
INSTR_ CLASS
SERVICE_ TYPE
RES_ID
INC_ DEC_MW
BID_ PRICE
BID_ TOT
MIN_MAX (NEW)
GOTO

(NEW)
MIN_ ACCEPT
RULE_ID

(FYI)
GROUP_ ID

(FYI)
START_MI
ACCEPT_STS
RESPONDER

4
SEQ
SPIN
GEN_2_UNIT 1
10
10
0
MIN
50
10
1

?

ACCEPT
SC_USER

4
OOS
OSM

GEN_2_UNIT 1
40
100
0
MIN
50
40
1

?
ACCEPT
SC_USER

Interval 2: No activity.

Interval 3: More energy is needed.  The imbalance market makes bid #22 the marginal unit (i.e., bid number 10, 15, and 20 for GEN_2_UNIT 1 are no longer out of sequence.)  Since the MCP has changed, instructions are sent to SC01 to convert the OOS instruction to market.  Key points: Market conversion instructions will usually be sent to track the MCP, and will usually be sent as FYI.


ADS instruction table:

OPR_ MI
INSTR_  CLASS
SERVICE_  TYPE
RES_ID
INC_ DEC_MW
BID_ PRICE
BID_ TOT
MIN_MAX (NEW)
GOTO

(NEW)
MIN_ ACCEPT
RULE_ID

(FYI)
GROUP_ ID

(FYI)
START_MI
ACCEPT_ STS
RESPONDER

25
OOS
OSM
GEN_2_UNIT 1
-30
80
40
MIN
50
-30
2
1001
25
ACCEPT


25
SEQ
SPIN
GEN_2_UNIT 1
10
30
10
MIN
50
10
2
1001
25
ACCEPT


25
SEQ
NSPN
GEN_2_UNIT 1
20
80
0
MIN
50
20
2
1001
25
ACCEPT


Interval 4: More energy is needed. The imbalance market makes bid #32 the marginal unit.  Key points: calls for additional market energy can be combined with a market conversion instruction.  In this case, the instruction will not be sent FYI, so that the MP can respond for the incremental amount.  In addition, the start minute of the FYI OOS instruction will be changed to match the start minute of the SEQ instruction, to ensure a smooth conversion.

ADS instruction table:

OPR_MI
INSTR_ CLASS
SERVICE_ TYPE
RES_ID
INC_ DEC_MW
BID_ PRICE
BID_ TOT
MIN_MAX (NEW)
GOTO

(NEW)
MIN_ ACCEPT
RULE_ID

(FYI)
GROUP_ ID

(FYI)
START_MI
ACCEPT_STS
RESPONDER

32
OOS
OSM
GEN_2_UNIT 1
-10
100
10
MIN
50
-10
2
1005
?

ACCEPT


32
SEQ
REPL
GEN_2_UNIT 1
20
140
0
MIN
50
10
1
1005
?
ACCEPT/ PARTIAL
SC_USER

Interval 5: No activity.

Interval 6: No activity.

5.3 Scenario 2 – Convert negative OOS to market:

Interval 1: WILSN_2_UN1 is called to decrement for reliability purposes (OOS) at 60 MW.  Meanwhile, the imbalance market makes dec bid #5 the marginal unit.  Key points: The MIN_MAX field indicates that the GOTO value is a maximum operating limit.  The OOS instruction will be settled as bid per bid segment (10 MW @$15, 10 MW @$10.)


ADS instruction table (some fields and instructions omitted for clarity):

OPR_MI
INSTR_ CLASS
SERVICE_ TYPE
RES_ID
INC_ DEC_MW
BID_ PRICE
BID_ TOT
MIN_MAX (NEW)
GOTO 

(NEW)
MIN_ ACCEPT
RULE_ID

(FYI)
GROUP_ ID

(FYI)
START_MI
ACCEPT_STS
RESPONDER

4
SEQ
SUPP
WILSN_2_UN1
-20
25
0
MAX
60
-20
1

?
ACCEPT
SC_USER

4
OOS
OSM
WILSN_2_UN1
-20
10
0
MAX
60
-20
1

?
ACCEPT
SC_USER

Interval 2: No activity.

Interval 3: More decrements are needed.  The imbalance market makes dec bid #13 the marginal unit (i.e., bid number 7 and 10 for WILSN_2_UN1are no longer out of sequence.)  Since the MCP has changed, instructions are sent to SC02 to convert the OOS instruction to market.  Key points: Market conversion instructions for decremental OOS will usually be sent to track the MCP just like incremental OOS.


ADS instruction table:

OPR_ MI
INSTR_  CLASS
SERVICE_  TYPE
RES_ID
INC_ DEC_MW
BID_ PRICE
BID_ TOT
MIN_MAX (NEW)
GOTO 

(NEW)
MIN_ ACCEPT


RULE_ID

(FYI)
GROUP_ ID

(FYI)
START_MI
ACCEPT_ STS
RESPONDER

25
OOS
OSM
WILSN_2_UN1
20
15
-20
MAX
60
20
2
1112
25
ACCEPT


25
SEQ
SUPP
WILSN_2_UN1
-20
10
-20
MAX
60
-20
2
1112
25
ACCEPT


Interval 4: No activity. 

Interval 5: No activity.

Interval 6: No activity.

5.4 Scenario 3 – Dec OOS call, followed by Inc OOS call in mid-hour:

Interval 1: WILSN_2_UN1 is called to decrement for reliability purposes (OOS) at 60 MW.  Meanwhile, the imbalance market makes dec bid #9 the marginal unit.

ADS instruction table (some fields and instructions omitted for clarity):

OPR_MI
INSTR_ CLASS
SERVICE_ TYPE
RES_ID
INC_ DEC_MW
BID_ PRICE
BID_ TOT
MIN_MAX (NEW)
GOTO 

(NEW)
MIN_ ACCEPT


RULE_ID

(FYI)
GROUP_ ID 

(FYI)
START_MI
ACCEPT_STS
RESPONDER

4
SEQ
SUPP
WILSN_2_UN1
-30
15
0
MAX
60
-30
1

?

ACCEPT
SC_USER

4
OOS
OSM

WILSN_2_UN1
-10
10
0
MAX
60
-10
1

?
ACCEPT
SC_USER

Interval 2: No activity.

Interval 3: No activity.

Interval 4: System conditions change.  Incremental imbalance energy is needed. WILSN_2_UN1 is called for incremental OOS at 150 MW.   No other action is taken by the dispatchers.  Key point: the user would receive an instruction to un-dec the market instruction, plus an instruction to move the unit to the GOTO level. 


ADS instruction table (some fields and instructions omitted for clarity):

OPR_MI
INSTR_ CLASS
SERVICE_ TYPE
RES_ID
INC_ DEC_MW
BID_ PRICE
BID_ TOT
MIN_MAX (NEW)
GOTO 

(NEW)
MIN_ ACCEPT


RULE_ID

(FYI)
GROUP_ ID 

(FYI)
START_MI
ACCEPT_STS
RESPONDER

4
SEQ
SUPP
WILSN_2_UN1
30
20
-30
MIN
150
30
1

?
ACCEPT
SC_USER

4
OOS
OSM
WILSN_2_UN1
60
220
-10
MIN
150
60
1

?
ACCEPT
SC_USER

Interval 5: Dispatchers return all other decremented units back to schedule.  Dispatches do not affect WILSN_2_UN1.
Interval 6: No activity.

5.5 Scenario 4 – Show Pre-dispatch, ADS min accept business rule, and AGC instruction:

Interval 1: GEN_2_UNIT1 is pre-dispatched for reliability purposes (OOS) for 50 MW.  The imbalance market makes bid #22 the marginal unit.  Key point: All PRE instructions are sent FYI to users.  The OSM instruction will have already been agreed to verbally by the Market Participant.


ADS instruction table (some fields and instructions omitted for clarity):

OPR_MI
INSTR_ CLASS
SERVICE_ TYPE
RES_ID
INC_ DEC_MW
BID_ PRICE
BID_ TOT
MIN_MAX (NEW)
GOTO

(NEW)
MIN_ ACCEPT


RULE_ID

(FYI)
GROUP_ ID

(FYI)
START_MI
ACCEPT_STS
RESPONDER

0
PRE
SPIN
GEN_2_UNIT 1
20
30
0
MIN
50
20
2

0
ACCEPT


0
PRE
NSPN
GEN_2_UNIT 1
20
80
0
MIN
50
20
2

0
ACCEPT


0
PRE
OSM
GEN_2_UNIT 1
10
100
0
MIN
50
10
2

0
ACCEPT


Interval 2: No activity.

Interval 3: More energy is needed.  The imbalance market makes bid #39 the marginal unit.  Key point: Instruction for THERM_5_UNIT is FYI because it is an AGC instruction.


ADS instruction table:

OPR_MI
INSTR_ CLASS
SERVICE_ TYPE
RES_ID
INC_ DEC_MW
BID_ PRICE
BID_ TOT
MIN_MAX (NEW)
GOTO

(NEW)
MIN_ ACCEPT


RULE_ID

(FYI)
GROUP_ ID

(FYI)
START_MI
ACCEPT_STS
RESPONDER

27
OOS
OSM
GEN_2_UNIT 1
-10
100
10
MIN
50
-10
2
1251
?

ACCEPT


27
SEQ
REPL
GEN_2_UNIT 1
20
140
0
MIN
50
10
1
1251
?
ACCEPT/ PARTIAL
SC_USER

27
SEQ
SUPP
GEN_2_UNIT 1
10
180
0
MIN
50
0
1

?
ACCEPT/ DECLINE
SC_USER

27
SEQ
REPL
THERM_5_UN
10
200
0


0
2

27
ACCEPT


Interval 4: No activity.

Interval 5: Less energy is needed.  Assume that SC01 accepted the instructions for interval 1. The imbalance market makes bid #32 the marginal unit.  Key point: Forced min accept rules still apply to un-inc’ing a market instruction.


ADS instruction table:

OPR_MI
INSTR_ CLASS
SERVICE_ TYPE
RES_ID
INC_ DEC_MW
BID_ PRICE
BID_ TOT
MIN_MAX (NEW)
GOTO

(NEW)
MIN_ ACCEPT


RULE_ID

(FYI)
GROUP_ ID

(FYI)
START_MI
ACCEPT_STS
RESPONDER

44
SEQ
SUPP
GEN_2_UNIT 1
-10
180
10
MIN
50
-10
1

?
ACCEPT
SC_USER

44
SEQ
REPL
THERM_5_UN
-10
200
10


-10
2

44
ACCEPT


Interval 6: No activity.

5.6 Scenario 5 – OOM and RMR call:

Interval 1: BEACH_5_UN2 was called for 40 MW RMR day ahead and later for 160 MW RMR one hour before the current hour.  The HA schedule in BEEP and ADS would be based on the maximum of HA RMR or HA final schedule, or maximum of 40 or 60 = 60.  The incremental amount of real time RMR above the HA schedule will be sent as a pre-dispatch, in this case 100 MW.  Key point: RMR pre-dispatch instruction may not contain the complete RMR requirement.


ADS instruction table (some fields and instructions omitted for clarity):

OPR_MI
INSTR_ CLASS
SERVICE_ TYPE
RES_ID
INC_ DEC_MW
BID_ PRICE
BID_ TOT
MIN_MAX (NEW)
GOTO

(NEW)
MIN_ ACCEPT


RULE_ID

(FYI)
GROUP_ ID

(FYI)
START_MI
ACCEPT_STS
RESPONDER

0
PRE
RMR
BEACH_5_UN2
100


0
MIN
160
100
2

0
ACCEPT


Interval 2: GEN_2_UNIT1 is called for reliability purposes (OOS/OOM) for 100 MW.  The imbalance market makes bid #12 the marginal unit.   Key points: The ISO sends one combined instruction for OOS/OOM (note: the ISO is effectively making an OOM call for the 20 MW that has not been bid into the market.  The last market bid price is used for the BID_PRICE column.) 

ADS instruction table (some fields and instructions omitted for clarity):

OPR_MI
INSTR_ CLASS
SERVICE_ TYPE
RES_ID
INC_ DEC_MW
BID_ PRICE
BID_ TOT
MIN_MAX (NEW)
GOTO

(NEW)
MIN_ ACCEPT


RULE_ID

(FYI)
GROUP_ ID

(FYI)
START_MI
ACCEPT_STS
RESPONDER

16
SEQ
SPIN
GEN_2_UNIT 1
20
30
0
MIN
100
20
1

?

ACCEPT
SC_USER

6
OOS
OSM
GEN_2_UNIT 1
80
220

0
MIN
100
80
1

?
ACCEPT
SC_USER

Interval 3: No activity.

Interval 4: More energy is needed.  The imbalance market makes bid #45 the marginal unit.  Instructions to convert from OOS to market are sent as an FYI to ADS users.  Key points: the OOM portion of the OOS instructions is not converted.  RMR instructions will be converted to market.

ADS instruction table:

OPR_MI
INSTR_ CLASS
SERVICE_ TYPE
RES_ID
INC_ DEC_MW
BID_ PRICE
BID_ TOT
MIN_MAX (NEW)
GOTO

(NEW)
MIN_ ACCEPT


RULE_ID

(FYI)
GROUP_ ID

(FYI)
START_MI
ACCEPT_STS
RESPONDER

24
OOS
OSM

GEN_2_UNIT 1
-60
220
80
MIN
100
-60
2
1305
24
ACCEPT


24
SEQ
NSPN
GEN_2_UNIT 1
20
80
0
MIN
100
20
2
1305
24
ACCEPT


24
SEQ
REPL
GEN_2_UNIT 1
20
140
0
MIN
100
20
2
1305
24
ACCEPT


24
SEQ
SUPP
GEN_2_UNIT 1
20
220
0
MIN
100
20
2
1305
24
ACCEPT


24
OOS
RMR
BEACH_5_UN2
-50

50
MIN
160
-50
2
1307
24
ACCEPT


24
SEQ
SUPP
BEACH_5_UN2
50
250
0
MIN
160
50
2
1307
24
ACCEPT


Interval 5: No activity.

Interval 6: No activity.

5.7 Scenario 6 – incremental OOS call in mid-hour:

Interval 1: The imbalance market makes bid #32 the marginal unit.  User accepts or declines instructions.


ADS instruction table (some fields and instructions omitted for clarity):

OPR_MI
INSTR_ CLASS
SERVICE_ TYPE
RES_ID
INC_ DEC_MW
BID_ PRICE
BID_ TOT
MIN_MAX (NEW)
GOTO

(NEW)
MIN_ ACCEPT


RULE_ID

(FYI)
GROUP_ ID

(FYI)
START_MI
ACCEPT_STS
RESPONDER

4
SEQ
SPIN
GEN_2_UNIT 1
20
30
0


0
1

?
ACCEPT/ DECLINE
SC_USER

4
SEQ
NSPN
GEN_2_UNIT 1
20
80
0


0
1

?
ACCEPT/ DECLINE
SC_USER

4
SEQ
REPL
GEN_2_UNIT 1
20
140
0


0
1

?
ACCEPT/ DECLINE
SC_USER

Interval 2: GEN_2_UNIT1 is called for reliability purposes (OOS) for 50 MW.  Assume that no more energy is needed in the imbalance market, and SC01 accepted the instructions for interval 1.  Key point: an OOS instruction will be generated every time that a unit is dispatched or the go to amount changes.  If no additional energy is required for the unit, then the OOS instruction is for zero MW.   


ADS instruction table (some fields and instructions omitted for clarity):

OPR_MI
INSTR_ CLASS
SERVICE_ TYPE
RES_ID
INC_ DEC_MW
BID_ PRICE
BID_ TOT
MIN_MAX (NEW)
GOTO

(NEW)
MIN_ ACCEPT


RULE_ID

(FYI)
GROUP_ ID

(FYI)
START_MI
ACCEPT_STS
RESPONDER

16
OOS
OSM
GEN_2_UNIT 1
0
100
0
MIN
50
0
2

16
ACCEPT


Interval 3: No activity.

Interval 4: Less energy is needed.  The imbalance market makes bid #14 the marginal unit.  Per ADS business rules, the user must accept the dec instruction to the point of the minimum go to number.  The bids are converted to OOS to correspond to the new MCP point.  Note that the non-spin bids have been combined.


ADS instruction table:

OPR_MI
INSTR_ CLASS
SERVICE_ TYPE
RES_ID
INC_ DEC_MW
BID_ PRICE
BID_ TOT
MIN_MAX (NEW)
GOTO

(NEW)
MIN_ ACCEPT


RULE_ID

(FYI)
GROUP_ ID

(FYI)
START_MI
ACCEPT_STS
RESPONDER

35
SEQ
NSPN
GEN_2_UNIT 1
-20
80
20
MIN
50
-20
2
1450
?

ACCEPT


35
SEQ
REPL
GEN_2_UNIT 1
-20
140
20
MIN
50
-20
1
1450
?
ACCEPT
SC_USER

35
OOS
OSM
GEN_2_UNIT 1
30
100
0
MIN
50
30
2
1450
?
ACCEPT


Interval 5: Less energy is needed.  The imbalance market makes bid #4 the marginal unit.  At the same time, GEN_2_UNIT1 is called for an additional 20 MW of OOS.  The remainders of the market bids are converted to OOS.  Since the OOS level is being increased, the OOS instruction must be responded for and must be accepted.  Key point: this is a case where the OOS instruction must be responded for during energy conversion. 


ADS instruction table:

OPR_MI
INSTR_ CLASS
SERVICE_ TYPE
RES_ID
INC_ DEC_MW
BID_ PRICE
BID_ TOT
MIN_MAX (NEW)
GOTO

(NEW)
MIN_ ACCEPT


RULE_ID

(FYI)
GROUP_ ID

(FYI)
START_MI
ACCEPT_STS
RESPONDER

47
SEQ
SPIN
GEN_2_UNIT 1
-20
30
20
MIN
70
-20
2
1456
?
ACCEPT


47
OOS
OSM
GEN_2_UNIT 1
40
180
30
MIN
70
40
1
1456
?
ACCEPT
SC_USER

Interval 6: No activity.

5.8 Scenario 7 – Dec instruction, incremental OOS call below the Hour Ahead Schedule:

Interval 1: The ISO needs to dec at the top of the hour.  The imbalance market makes dec bid #17 the marginal unit.  User accepts or declines instructions.


ADS instruction table (some fields and instructions omitted for clarity):

OPR_MI
INSTR_ CLASS
SERVICE_ TYPE
RES_ID
INC_ DEC_MW
BID_ PRICE
BID_ TOT
MIN_MAX (NEW)
GOTO

(NEW)
MIN_ ACCEPT


RULE_ID

(FYI)
GROUP_ ID

(FYI)
START_MI
ACCEPT_STS
RESPONDER

3
SEQ
SUPP
BEACH_5_UN2
-40
-10
0


0
1

?
ACCEPT/ DECLINE
SC_USER

Interval 2: BEACH_5_UN2 is called for reliability purposes (OOS) for 40 MW (20 MW below the HA schedule.)  Assume that no more energy is needed in the imbalance market, and that SC01 accepted the instructions for interval 1.  Key point: the user would receive a market instruction to un-dec the unit to the desired level, plus a zero MW OOS instruction. 


ADS instruction table (some fields and instructions omitted for clarity):

OPR_MI
INSTR_ CLASS
SERVICE_ TYPE
RES_ID
INC_ DEC_MW
BID_ PRICE
BID_ TOT
MIN_MAX (NEW)
GOTO

(NEW)
MIN_ ACCEPT


RULE_ID

(FYI)
GROUP_ ID

(FYI)
START_MI
ACCEPT_STS
RESPONDER

15
SEQ
SUPP
BEACH_5_UN2
20
-10
-40
MIN
40
20
1

?
ACCEPT
SC_USER

15
OOS
OSM
BEACH_5_UN2
0
20
0
MIN
40
0
2

16
ACCEPT


Interval 3: No activity.

Interval 4: The ISO needs to dec more energy. The imbalance market makes dec bid #22 the marginal unit.  BEACH_5_UN2 will not be dispatched for any additional units.  Key point: since BEACH_5_UN2 has the minimum go to limitation, it will not be called for any additional dec bids.


Interval 5: No activity.

Interval 6: No activity.

5.9 Scenario 8 – Repeat of scenario 1, but with slow ramp rate

Interval 1: GEN_2_UNIT1 is called for reliability purposes (OOS) for 50 MW.  The imbalance market makes bid #5 the marginal unit.  User must accept all dispatches.


ADS instruction table (some fields and instructions omitted for clarity):

OPR_MI
INSTR_ CLASS
SERVICE_ TYPE
RES_ID
INC_ DEC_MW
BID_ PRICE
BID_ TOT
MIN_MAX (NEW)
GOTO

(NEW)
MIN_ ACCEPT


RULE_ID

(FYI)
GROUP_ ID

(FYI)
START_MI
ACCEPT_STS
RESPONDER

4
SEQ
SPIN
GEN_2_UNIT 1
10
10
0
MIN
50
10
1

?
ACCEPT
SC_USER

4
OOS
OSM
GEN_2_UNIT 1
40
100
0
MIN
50
40
1

?
ACCEPT
SC_USER

Interval 2: No activity.

Interval 3: More energy is needed.  The imbalance market makes bid #22 the marginal unit.  However, because of a slow ramp rate, GEN_2_UNIT 1 has not fully ramped up to the requested MW value.  Key point: In this case, BEEP will not send any instructions to the unit even to convert OOS to Market.


Interval 4: No activity.

Interval 5: No activity.

Interval 6: No activity.
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� START_MI is populated with the time that the user accepts the instruction.


� New service type OSM will represent out of stack and out of market calls.


� The start minute value will be set by ADS to equal the start minute of the user-accepted instruction.


� START_MI is populated with the time that the user accepts the instruction.


� New service type OSM will represent out of stack and out of market calls.


� The start minute value will be set by ADS to equal the start minute of the user-accepted instruction.  In this case, the instruction to be copied from is the one that has to be partially accepted.


� BID_PRICE is set to null to signal that RMR will be paid for at the contract price.


� START_MI is populated with the time that the user accepts the instruction.


� For combination OOS/OOM instructions, the last market bid segment is used for the BID_PRICE column.  For OOM only, the column will be set to null.


� New service type OSM will represent out of stack and out of market calls.


� The start minute value of both FYI instructions will be set by ADS to equal the start minute of the user-accepted instruction.  This scenario shows that there can be multiple instructions where the start minute needs to be changed by ADS at the end of the interval.
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