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1. Introduction

The purpose of this document is to describe the data structures and communication workflow (lifecycle) related to integration (inbound and outbound) of Independent System Operator (ISO) scheduling related data with the APX MarketSuite™ via Web Services (WS).   Refer to the APX Technical Interface Specification – Secure Web Services for details about the specific Web Services.
Cross Market Scope
The document is designed to support functionality for nodal markets (CAISO (MRTU), ERCOT (TX), PJM, MISO, etc). The region specific details highlighted throughout the document.
Transaction Scope
The scope of “scheduling related data” includes all data supported by the APX MarketSuiteTM required by the various regional ISOs to operate their wholesale power markets.  Each region is unique, but in general this includes the following data elements:

· Energy Bids and Offers
· Ancillary Service Offers
· Self Arranged Energy and Ancillary Services
· Virtual Bids and Offers
· Imports, Exports and Wheels
· Resource specific operating parameters
· Bilateral Trades for various product types settled through the regional ISO markets

The range of transactional functionality that the APX MarketSuiteTM supports will vary by region based on APX client requirements.  Please contact your APX Account Manager if additional functionality is desired.

2. Data Transfer

Transaction Lifecycle:

Clients may submit data into the APX MarketSuiteTM from either the UI or the API. In both cases, all the data in the system is visible through the UI and can be submitted to the ISO via the Checkout application. In case of the API, a flag can be set that will result in the data being submitted immediately to the ISO without requiring any user intervention through the UI.

Transaction statuses are managed in a variety of ways as supported by the regional ISO.  For example, for the MRTU market the APX dispatcher periodically checks the status of the submissions by querying the CAISO systems. For ERCOT Nodal the application processes asynchronous notifications from the ISO whenever they are sent and may also query the ERCOT systems.

Furthermore, for some regional ISOs after the market closes, an automation queries and updates the final data set as it appears in the ISO, as well as market awards, schedule cuts (where applicable) and mismatched trades (where applicable).

When submitting data via the API, clients will receive a file handle (a character string) that represents the file that was uploaded. The uploaded data may also use the external_id field to make it easier to identify and track data being sent to APX MarketSuiteTM, or to tag it at a level that is more granular than a file. The file handle may be used to query the status of the data that was submitted via the API.

Clients may use the GetScheduleData function to obtain either the most current schedule data that exists on the APX system (Client Image), or the schedule data that the ISO has at the close of the scheduling period (ISO image), or the market results.

Sequence Diagram:
The diagram in Figure 1 provides a sample sequence for the life cycle of a scheduling based transaction.  

Note that each regional ISO supports different types of communications in support of a transaction.  The below describes the MRTU communications.  

[image: image1.wmf]
Figure 1: Sequence Diagram

APX customers communicate by transferring XML schedule data via the APX Scheduling Web Service using the HTTP protocol.  Specifically, they use the FRUploadService to upload a compressed XML file with schedule data. If an error occurs when attempting to upload a file, an error is returned (refer to the list of errors in the Appendix of the APX Technical Interface –Secure Web Services Specification documentation. After the file is uploaded, the file is validated against the XSD.  If the XSD validation fails, then an error message is returned including the reason(s) for the failure.  

When the APX Web Service receives the file, it registers it in APX file registry system (these files can be viewed interactively by the user using the APX Platform Explorer).  That registration triggers a ‘file arrival’ event that spawns an automated ETL (Extract Transform Load) workflow that parses the file and loads the data into the APX application database. The data is then visible for interactive review, modification and can be submitted to the ISO using the Checkout application of the MarketSuiteTM. The incoming client data can be submitted to the ISO without interactive review by using the SubmitToISO flag (not applicable for ERCOT zonal). The APX MarketSuiteTM will keep all versions of scheduling source files submitted for tracking and dispute resolution.

APX customers can download a copy of an uploaded Scheduling API file from the APX MarketSuiteTM via the FRDownloadService Web Service.

2.1 Data Flow:

For information regarding how to submit or download files to the APX Web Service, refer to the APX Technical Interface – Secure Web Services Specification documentation.  This data flow is illustrated in Figure 2, which also illustrates how data is transferred between internal APX systems and the ISO.

Figure 2: Data Flow
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2.2 XSD Diagram:

Figure 3: XSD Diagram
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Both the inbound and outbound web-services utilize the same ApxScheduleAPI.xsd to form and validate the format of the XML messages with the following variances:

Inbound Schema Variances:

The inbound schema is similar to the outbound schema with the following exceptions:

The root element is named <Submit>
The <Status> and <Message> elements are not used

The <FileStatus> attribute is not used

The <MarketStatus> attribute is not used
The <CounterPartyMW> attribute of the BilateralScheduleDetail element is not used
The <Price>attribute of the <SelfScheduleType> element is not used
Outbound Schema Variances:

The schema of the response looks very similar the one used to submit data with the following differences:

The root element is named <Response>
The <SubmitToISO> attribute in the Response element is ignored.

The <Status> and <Message> elements are added throughout to return the status of the row and optionally a message that contains error or informational message regarding the status of that row.

The <FileStatus> attribute is provided in GetStatus responses to convey the file’s stage in the the APX MarketSuiteTM file processing lifecycle. This attribute is not used in GetScheduleData responses.
The <MarketStatus> attribute is provided in GetScheduleData responses to indicate whether the response contains “Pre”, “Post”, or “Award” data.
The <CounterPartyMW> attribute is added to the BilateralScheduleDetail element

The <Price>attribute is added to the <SelfScheduleType> element 

2.3 Daylight Savings Time (DST) Submissions:
Submissions for DST should have intervals listed sequentially. For the “Long Day” (Daylight-to-Standard time transition in the Fall) with 25 hours, the additional hour should be referenced as Interval 3 (for a submission with the first interval beginning at midnight).

	 Hourly Interval Submisions, ”Long Day”
	
	 Hourly Interval Submisions, “Short Day”

	 APX FromInterval
	 ISO Hour Ending
	
	APX FromInterval
	 ISO Hour Ending

	1
	01:00
	
	1
	01:00

	2
	02:00
	
	2
	02:00

	3
	02:00*
	
	3
	04:00

	4
	03:00
	
	4
	05:00

	…...
	
	……

	24
	23:00
	
	22
	23:00

	25
	24:00
	
	23
	24:00


3. Inbound Data

The following section details how the API may be used to submit data to APX MarketSuiteTM.

Utilizing Multiple Data Sections in a single transaction: 
The API Schema has been designed to provide a flexible method for interfacing data from multiple external systems.  A single inbound transaction may contain data in one or more of the data sections (<BilateralSchedule>, <BidsOffers>, or <ResourceParameters>).  
For example a client may want to push to the APX MarketSuiteTM the data necessary to populate the Three Part Offer in TX (Nodal). This includes an offer curve, start-up costs, and minimum energy costs.  The offer curve aspect is populated via the <Bidsoffers> data section while the costs are part of the <ResourceParameters> data section.  All data may be included in a single inbound API file.

NOTE: MISO and PJM functionality is still in development.  

XSD Required/Optional Field – Required/Optional field by the APX XSD 

ISO Required/Optional Field – Required/Optional field in order to submit data to ISO

3.1 <Submit> Data: XML Header
The <Submit> section is the same regardless of the dataset being passed in the XML file.  

Submit Attributes

	Item
	Description
	Validation

	Version
	Version of API (XSD Optional) (Default is current version)
	Data Type: String

‘2.1’

	SourceSystem
	Represents the system that produced the data (XSD Required)
	Data Type: String

	CreateDate
	Date and time that the data was pulled from the source system (XSD Required)
	Data Type: XML dateTime (GMT)

	SubmitToISO
	A flag that indicates that the bids/offers should be sent automatically to the ISO. ‘False’ means that the bids/offers will need to be reviewed and submitted interactively using the APX MarketSuiteTM Checkout application or via a separately configured automated workflow (XSD Optional) (Default is ‘False’).
	Data Type: Boolean


4. Outbound Data

The following section details how the API may be used to obtain ISO Scheduling data from the APX MarketSuiteTM.  There are two methods of obtaining ISO Scheduling related data:

· GetStatus – allows clients to programmatically obtain the status of prior submissions to the APX MarketSuiteTM by referencing the uploaded file. This method only reports the status of data that was submitted by this file; it will not include the status of data submitted in another file or directly the APX MarketSuiteTM User Interface or the regional ISO User Interface. 

· GetScheduleData – allows a client to programmatically obtain: 
· a complete image of their scheduling data including status (APX image or ISO image at market close)
· market results including MW and the applicable market clearing price
All scheduling data coming out of APX via web services will adhere to the ApxScheduleAPI.xsd – the same schema that is used to submit data to APX.

4.1 <Response> Data: XML Header
The <Response> section is the same regardless of the dataset being passed in the XML file.  

Response Attributes

	Item
	Description
	Validation / Values

	Version
	Version of API (XSD Optional)
	Data Type: String / ‘2.1’

	SourceSystem
	Represents the system that produced the data (XSD Required)
	Data Type: String / ‘API’

	CreateDate
	Date and time that the data was pulled from the source system (XSD Required)
	Data Type: XML dateTime (GMT) / DateTime that file was created by the APX MarketSuiteTM

	FileStatus
	Used to convey the file level status in response to a GetStatus request. Not included in GetScheduleData responses.
	Data Type: String / See GetStatus section below for list of valid FileStatus strings

	MarketStatus
	Provided in GetScheduleData responses to indicate whether the response contains “Pre”, “Post”, or “Award” data. Not included in GetStatus responses.
	Data Type: String / ‘Pre’, ‘Post’, or ‘Award’


Description of <Status> and <Message> attributes related to Outbound Data

	Attribute
	Description
	Validation

	Status
	The status associated with the data row.
	Data Type: Enumeration

Refer to table below for a list of statuses by Region separated by status category (APX statuses, ISO bid/offer statuses and ISO trade statuses)

	Message
	Description of the error message or warning.
	Data Type: String

For APX statuses, the message is generated by APX.  Below is a table of typical messages; these messages are not fixed and are subject to change.

APX Status

Message

APXCreated

Created by ‘username’

APXEdited

Edited by ‘username’

APXPending

Pending submittal to ISO

APX Pending Submit

Submittal to ISO in transit

APXSubmitted

Submitted to ISO

APXSubmitFailed

Submission to ISO failed

APXRejected

The Status Messages are appended to one another if more than one condition is met:

· The [Sink Location] OR [Source Location] are not valid locations.

· The [Participant] is not valid.

· The combination of parameters passed ([Transaction Type], [Product Type], [Schedule Type], [Market Stage], etc) does not map to a valid MarketSuite transaction.

· The [Facility] is not valid.

· The [resource parameter type] is not valid.

· [Curve_point] violation.  Number exceeds limit.

· [External_ID] violation.  Unique number exceeds limit.

· [Interval_Length] violation.  Proposed interval length does not match ISO interval length for given market offering.

· [MW] range violation.  Value found in XML is not within valid range values for MW.

· [Price] range violation.  Value found in XML is not within valid range values for Price.

· [Interval] range violation.  Value found in XML is not within valid range values for intervals given the interval_type/interval_window.

· The node specified is invalid for the market offering specified.

· Exception with OnUpAs duplicate values passed
APXCanceled

Canceled by ‘username’
APXObsolete

Replaced by ‘username’

ISOError

ISO Error occurred

For ISO statuses, the message is generated by the ISO based on what APX parses from the ISO response template. (There are hundreds of ISO messages so they are not specified here.)


4.2 Bid/Offer and Trade Status Table

Below is a table of statuses by Region and status category (APX statuses, ISO bid/offer statuses, ISO trade statuses)

	Region
	APX Statuses
	ISO Bid/Offer Statuses
	ISO Trade Statuses

	MRTU
	APXCreated

APXEdited

APXPending

APXPendingSubmit

APXSubmitted

APXSubmitFailed

APXRejected

APXCanceled

APXObsolete

ISOError

Submit Failed
	Green Category:

CondValid

Valid

Canceled

Clean (after market close)

Yellow Category:

Pending
Red Category (from more severe to less severe):

Rejected

Invalid

Priority = No

Balanced = No 

Obsolete
Blue Category:

CondModified

Modified


	Green Category:

Matched

CondValid

Valid (after market close)

Canceled
Obsolete
Yellow Category:

Pending
Submitted
Red Category (from more severe to less severe):

Rejected
Invalid

Blue Category:

Unmatched

Missing Consent

	TX (ERCOT)
	APXCreated

APXEdited

APXCanceled

APXObsolete

APXRejectedSubmit Failed
	Pending

Submitted
Accepted

Error

Canceled


	Pending

Submitted

Accepted

Confirmed

Unconfirmed

Error

Canceled



4.3 GETSTATUS Method

A client who has submitted a transaction file to MarketSuiteTM via the inbound aspects of ISO Scheduling API may obtain the status of all transactions submitted within that file via the GetStatus method. When a client submits a file to MarketSuiteTM a string representing the file unique identifier (GUID) is returned. This unique identifier is then provided in the GetStatus webservice message and MarketSuiteTM will respond by echoing back the data submitted along with the addition of a ‘Status’ and ‘Message’ if applicable.

The GetStatus method only reports the status of data that was submitted by the file.  If some rows are replaced via subsequent API files, via the APX Scheduling User Interface, or via the ISO portal, the status of the row will show as “APXObsolete”, “Obsolete”, or “Canceled” depending on the Region, what was changed or deleted, and whether the transaction was previously sent to the ISO or not.
The <FileStatus> attribute is used to convey the file level status in response to a GetStatus request. 

	Status
	Description

	File does not exist
	Request does not contains file_handle that does not exist in the APX MarketSuiteTM

	File load in progress
	File still being processed by the APX MarketSuiteTM

	File loaded into system, records successfully retrieved
	File is done being processed by the APX MarketSuiteTM

	File loaded into system, no records found
	File is done being processed by the APX MarketSuiteTM but there is no data in our system that match that file_handle*

	Error in processing file
	There was some problem processing this file to the APX MarketSuiteTM. If you receive this FileStatus please call APX Market Operations.


*An example of when the APX MarketSuiteTM would provide a “File loaded into system, no records found” response, is if a user uploads File1 successfully and then uploads File2 containing the same data as File1. In that case the MarketSuite will provide an empty response to a GetStatus request for File1 if the request is made after File2 has been submitted. Note that if the user makes a GetStatus request for File2 it will return the data associated with File2 even though no data was added to the APX MarketSuiteTMwhen you submitted File2 because that data was already in the APX MarketSuiteTM. In other words, the reference to the data is moved from File1 to File2 because the data is not new.
GetStatus responses return data for each interval between FirstIntervalBegin and LastIntervalEnd for each business key submitted in the APX Scheduling API file. Notice in the below example that the file only has FromInterval=”1” even though the bid is good for all 24 hourly intervals between FirstIntervalBegin and LastIntervalEnd, but in the GetStatus response all intervals are provided explicitly.
For the MRTU Region, when the ISO status of a transaction is Modified or CondModified, it’s important to note that the data returned via GetStatus is the data that was originally submitted, not the data that was modified by the ISO.  To get the modified data, use GetScheduleData.

See the APX Technical Interface Specification for details on the structure of the GetStatus method within the FRUploadService section.  

4.4 GETSCHEDULEDATA Method
The GetScheduleData method allows a client to request a complete image of their scheduling data including status (APX image or ISO image at market close) or their market results including MW and the applicable market clearing price. These requests are made using the input parameters described in the table below.
See the APX Technical Interface Specification for details on the structure of the GetScheduleData method within the FRUploadService section. Note that the paramsXML parameter is validated against the APXParameterSet.xsd.
INPUT PARAMETERS (paramsXML parameter in GetScheduleData method):

	Fields
	Options
	Optional (O) or Mandatory (M)
	Notes

	Region
	Any single valid Region (i.e. ‘TX’)
	M
	Options defined in XSD

	MarketParticipant
	Any single valid market participant code (i.e. QAPX)
	M
	

	MarketStage
	Any single valid market stage (i.e. ‘DA’)
	M
	Options defined in XSD

Note that resource parameter data is not associated with a specific market stage will be returned regardless of market stage

	MarketStatus
	‘Pre’ or ‘Post’ or ‘Awards’
	M
	‘Pre’ returns the APX image

‘Post’ returns the ISO image at market close

‘Awards’ returns the ISO market results 

‘Post’ is not applicable for resource parameter data

‘Awards’ is not applicable for resource parameter or bilateral schedule data

	FirstIntervalBegin
	First interval begin in GMT
	M
	

	LastIntervalEnd
	Last interval end in GMT
	M
	

	Application
	One or more. Options are ‘BidsOffers’, ‘BilateralSchedule’, ‘ResourceParameters’
	M
	‘ResourceParameters’ is non-applicable if MarketStatus = ‘Post’ or ‘Awards’)

	ExternalId
	One or more ExternalIds.
	O
	This field acts as a filter on the results that will be returned. If no ExternalId(s) are supplied then all results that match the other parameters will be returned.

ExternalIDs are assigned by the client when submitting to the API.

Not applicable when Market Status = ‘Post’ or ‘Awards’

Not applicable for resource parameter data

	DataSource
	One or more. Options are ‘API’, ‘DA’, ‘DART’,‘ISO’, ‘SASM’, ‘SASM2’ and ‘UI’
	O
	This field acts as a filter on the results that will be returned. If no DataSource(s) are supplied all results that match the other parameters will be returned.

‘API’ returns data submitted to the APX MarketSuiteTM via the Scheduling API

‘DA’ returns data that is auto-copied from DA to another market stage by the APX MarketSuiteTM

‘ISO’ returns data that was pulled into the APX MarketSuiteTM from an ISO system

‘UI’ returns data entered into the APX MarketSuiteTM web-based user interface

Not applicable when MarketStatus = ‘Post’ or ‘Awards’


GetScheduleData paramsXML example (See APX Technical Interface Specification for details):
<?xml version="1.0" encoding="utf-16"?>
<ParameterSet xmlns="http://service.apx.com/ParameterSet">
  <Region>TX</Region>
  <MarketParticipant>QSE1</MarketParticipant>
  <MarketStage>DART</MarketStage>
  <MarketStatus>PRE</MarketStatus>
  <FirstIntervalBegin>2010-06-05T00:00:00-05:00</FirstIntervalBegin>
  <LastIntervalEnd>2010-06-06T00:00:00-05:00</LastIntervalEnd>
  <Applications>
    <Application>BidsOffers</Application>
    <Application>BilateralSchedule</Application>
    <Application>ResourceParameters</Application>
  </Applications>
  <ExternalIds>
    <ExternalId>xyz</ExternalId>
    <ExternalId>123</ExternalId>
  </ExternalIds>
  <DataSources>
    <DataSource>API</DataSource>
  </DataSources>
</ParameterSet>
Note: The highlighted portions above are optional

GetScheduleData Notes:

· GetScheduleData responses will be formatted identically to GetStatus responses with the following exceptions:

· The FileStatus attribute will not be present in the file

· For responses where MarkestStatus=”Awards” then Market Clearing prices (MCPs) will be poplutated in the Price attribute of the <CurvePoint> element for <MarketSchedule> data and the <Schedule> element for <SelfSchedule> data

· <Status> and <Message> attributes are not used in GetSchedulteData responses when MarketStatus is ‘Post’ or ‘Awards’

· The input parameters of MarketStatus, Application, and DataSource are NOT part of the APXScheduleAPI.xsd and are NOT provided in GetScheduleData responses

5. Market Participant Data
The <MarketParticipantData> section is the same regardless of the dataset being passed in the XML file and is applicable to both Inbound requests and Outbound responses.  

5.1 Market Participant Data Attributes

	Item
	Description
	MRTU
	TX (ERCOT)
	MISO
	PJM

	Region
	Control Area/ISO short name (XSD Required)
	ISO Required Field

Data Type: Enumeration

‘MRTU’
	ISO Required Field

Data Type: Enumeration

 ‘TX’
	ISO Required Field

Data Type: Enumeration

 ‘MISO’
	ISO Required Field

Data Type: Enumeration

 ‘PJM’

	MarketParticipant
	Participant short name (XSD Required)
	ISO Required Field

Data Type: String 

SC ID
	ISO Required Field

Data Type: Positive Decimal (0)

ERCOT QSE ID
	ISO Required Field

Data Type: String

NERC short name
	ISO Required Field

Data Type: String

Member short name

	MarketStage1
	Market Stage (XSD Required)
	ISO Required Field

Data Type: Enumeration

‘DA’

‘RT’
	ISO Required Field

Data Type: Enumeration

‘DART’ ‘SASM’

‘SASM2’
	ISO Required Field

Data Type: Enumeration

‘DA’

‘RT’
	ISO Required Field

Data Type: Enumeration

‘DA’

‘RT’

	FirstIntervalBegin2
	First interval of bilateral schedule (XSD Required)
From First Interval Begin to Last IntervalEnd can not span more than 25 hours
	ISO Required Field

Data Type: XML dateTime (GMT) using Z

e.g. 
2006-01-29T00:00:00Z
	ISO Required Field

Data Type: XML dateTime (GMT) using Z

e.g.
 2006-01-29T00:00:00Z
	ISO Required Field

Data Type: XML date/Time (GMT) using hour offset or Z

e.g. 2006-01-29T00:00:00-05:00 (MISO always uses standard time)

or

2006-01-29T00:00:00Z
	ISO Required Field

Data Type: XML dateTime (GMT) using hour offset or Z

e.g. 2006-01-29T00:00:00-05:00 (or -04:00 during DST)

or

2006-01-29T00:00:00Z

	LastIntervalEnd2
	Last interval of bilateral schedule (XSD Required)
From First Interval Begin to Last IntervalEnd can not span more than 25 hours
	ISO Required Field

Data Type: XML dateTime (GMT) using Z

e.g. 
2006-01-30T00:00:00Z
	ISO Required Field

Data Type: XML dateTime (GMT) using Z

e.g
2006-01-30T00:00:00Z
	ISO Required Field

Data Type: XML date/Time (GMT) using hour offset or Z

e.g. 2006-01-30T00:00:00-05:00 (MISO always uses standard time)

or

2006-01-30T00:00:00Z
	ISO Required Field

Data Type: XML dateTime (GMT) using hour offset or Z

e.g. 2006-01-30T00:00:00-05:00 (or -04:00 during DST)

or

2006-01-30T00:00:00Z


1In MRTU, when the ProductType = Energy or Non Firm Energy and the TxType = Gen, Import or Export, the sum of the DA awarded and self scheduled MWh carry over to RT as a self schedule for each hour.  Any RT API or UI submission that occurs prior to the auto carryover (which occurs immediately after the CAISO DA Market Awards file is loaded into the APX scheduling database at approx. 1:00 PM PT) will prevent the auto-carryover from affecting that specific combination of Location, Product Type, and Interval.  Any RT API submissions that occur after the auto carryover (which will be the most common use case) will replace the values that were automatically carried over. For all other ProductType(s), the RT API data submissions are completely separate from the DA.

2APX encourages FirstIntervalBegin and LastIntervalEnd range to cover an operating day, hour, or settlement interval. This range cannot exceed 25 hours. To represent an entire operating day for a region operating under Pacific Standard Time (PST), FirstIntervalBegin = ‘2007-03-01T08:00:00.000Z’ and LastIntervalEnd = ‘2007-03-02T08:00:00.000Z’ (FirstIntervalBegin is close ended (>=) and LastIntervalEnd is open ended (<)).

6. Bilateral Schedule Data
The <BilateralSchedule> data section is used for providing bilateral transaction types and is applicable to both Inbound requests and Outbound responses.
6.1 Bilateral Schedules Attributes
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· This section is required for all Bilateral Schedule transactions
	Item
	Description
	MRTU
	TX (ERCOT)
	MISO
	PJM

	IntervalLength
	Interval size; default is one hour (XSD Optional)

Note: The Interval Length must match the system operator’s required granularity.
	ISO Optional Field

Data Type: XML duration

‘PT1H’ is 1 hour
	ISO Optional Field if ProductType = Energy

Data Type: XML duration

‘PT1H’ is 1 hour

‘PT15M’ is 15 minutes

‘PT5M’ is 5 minutes
	ISO Optional Field

Data Type: XML duration

‘PT1H’ is 1 hour


	ISO Optional Field

Data Type: XML duration

‘PT1H’ is 1 hour



	TransactionType
	Type of transaction/ resource (XSD Required)
	ISO Required Field

Data Type: Enumeration

‘Buy’ (MP is buyer)

‘Sell’ (MP is seller)


	ISO Required Field

Data Type: Enumeration

‘Buy’ (MP is buyer)

‘Sell’ (MP is seller)


	ISO Required Field

Data Type: Enumeration

‘Buy’ (MP is buyer)

‘Sell’ (MP is seller)
	ISO Required Field

Data Type: Enumeration

‘Buy’ (MP is buyer)

‘Sell’ (MP is seller)



	SourceLocation
	Name of the source (origin) location (XSD Optional)
	ISO Required Field if 

TransactionType = Buy and

ScheduleType = PhysicalTrade or FinancialTrade

Data Type: String

Valid Gen Node if PhysicalTrade

Valid Trade Hub or LAP if FinancialTrade

When ScheduleType = ASTrade or UpliftCostTrade, no location is needed
	ISO Required Field if TransactionType = Buy

Data Type: String

If Product Type = (Energy) set = any valid settlement point name (i.e. ‘HB_SOUTH’, ‘LZ_NORTH’) 

If Product Type = (Capacity, RegUp, RegDown, Spin, NonSpin) set = ‘ERCOT’


	ISO Optional Field 

Data Type: String

Valid Node

SourceLocation is defined in Schedule Contract
	ISO Optional Field 

Data Type: String

Valid Node

SourceLocation is defined in Schedule Contract

	SinkLocation
	Name of the sink (destination) location (XSD Optional)
	ISO Required Field if TransactionType = Sell and ScheduleType = PhysicalTrade or FinancialTrade

Data Type: String

Valid Gen Node if PhysicalTrade

Valid Trade Hub or LAP if FinancialTrade

When ScheduleType = ASTrade or UpliftCostTrade, no location is needed
	ISO Required Field if TransactionType = Buy

Data Type: String

If Product Type = (Energy) set = any valid settlement point name (i.e. ‘HB_SOUTH’, ‘LZ_NORTH’) 

If Product Type = (Capacity, RegUp, RegDown, Spin, NonSpin) set = ‘ERCOT’


	ISO Optional Field 

Data Type: String

Valid Node

SinkLocation is defined in Schedule Contract
	ISO Optional Field

Data Type: String

Valid Node

SinkLocation is defined in Schedule Contract



	CounterParty
	Participant short name of the counterparty to the buy or sell trade (XSD Optional)
	ISO Required Field

Data Type: String
	ISO Required Field if TransactionType = Buy or Sell

Data Type: String

Use only valid ERCOT QSE ID (i.e. QAPX)
	ISO Optional Field 

Data Type: String

CounterParty is defined in Schedule Contract

	ISO Optional Field

Data Type: String

CounterParty is defined in Schedule Contract

	TradeName
	Unique identifier to communicate with the ISO  (XSD Optional)


	ISO Required Field if ScheduleType = PhysicalTrade

Data Type: String

Trade Name
	Not Applicable
	ISO Required Field  

Data Type: String

Contract Name
	ISO Required Field 

Data Type: String

Contract Name

	DependOnTradeName
	Points to the unique Trade Name of the dependent trade (XSD Optional)
	ISO Required Field if

Schedule Type = PhysicalTrade and the trade is not the first in a chain

Data Type: String

Trade Name of dependent trade
	Not Applicable
	Not Applicable
	Not Applicable

	ScheduleType


	Type of schedule; default is ‘FinancialTrade’

(XSD Optional) 
	ISO Required Field

Data Type: Enumeration

‘FinancialTrade’ (default)

‘PhysicalTrade’

‘UpliftCostTrade’


	Data Type: Enumeration

‘FinancialTrade’ (default)

‘WholesaleLoad’ – for RRSNC trade
‘CntrlLoad’ – for RRSLD trade 
	ISO Required Field

Data Type: Enumeration 

‘FinancialTrade’ (default)

‘GrandfatheredTrade’

‘PseudoTieTrade’


	ISO Required Field

Data Type: Enumeration 

‘FinancialTrade’ (default)

‘RetailLoad’

‘WholesaleLoad’

‘Generation’

	ProductType
	Type of product; (XSD Required)
	ISO Required Field

Date Type: Enumeration

‘Energy’

‘RegUp’

‘RegDn’

‘Spin’

‘NSpin’


	ISO Required Field

Data Type: Enumeration

‘Energy’

‘Capacity’

‘RegUp’

‘RegDn’

‘Spin’

‘NSpin’
	ISO Required Field

Data Type: Enumeration

‘Energy’


	ISO Required Field 

Data Type: Enumeration

‘Energy’

‘RegUp’

‘RegDn’

‘Spin’



	ExternalId
	User assigned identifier that uniquely maps submitted rows to the client’s source system (XSD Optional)
	ISO Optional Field

Data Type: String
	ISO Optional Field

Data Type: String
	ISO Optional Field

Data Type: String
	ISO Optional Field

Data Type: String
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6.2 Bilateral Schedule Detail Attributes

	Item
	Description
	MRTU
	TX (Nodal)
	MISO
	PJM

	FromInterval1
	From interval i until the next specified interval or until LastIntervalEnd.  For example, submitting a single value for FromInterval 1 will assign that value to the whole interval range (XSD Required)
	ISO Required Field

Date Type: Integer between 1 and 25 when FirstIntervalBegin and LastIntervalEnd range = one day
	ISO Required Field

Data Type: Integer between 1 and 100 when FirstIntervalBegin and LastIntervalEnd range = one day
	ISO Required Field

Date Type: Integer between 1 and 25 when FirstIntervalBegin and LastIntervalEnd range = one day
	ISO Required Field

Date Type: Integer between 1 and 25 when FirstIntervalBegin and LastIntervalEnd range = one day

	MW
	Hourly output in megawatt hours.  (XSD Optional)
	ISO Required Field

Data Type: Non Negative Decimal (2)
	ISO Required Field 

Data Type: Non-Negative Decimal(0)
	ISO Required Field 

Data Type: Positive Decimal (1)
	ISO Required Field

Data Type: Positive Decimal (3)


1When FirstIntervalBegin and LastInterval End range = one month and MW values vary by hour, FromInterval is repeated 720 times (24 hours * 30 days), assuming 30 days in the month and no time transition.  If MW values are the same for the entire month, then FromInterval need only occur one time.

6.3 Additional Bilateral Schedule Details

1. Examples 

MRTU Examples
Note that [brackets] mean the field is optional

	Use Case
	CounterParty
	TransactionType
	SourceLocation
	SinkLocation
	ScheduleType
	ProductType
	DependonTradeName

	Buy Energy from NCPA – APN Trade
	NCPA
	Buy
	TH_NP15_GEN-APND

TH_SP15_GEN-APND

TH_ZP26_GEN-APND

DLAP_SCE-APND

DLAP-PGAE-APND

DLAP-SDGE-APND
	Same as Source Location

APX assumes SinkLocation equals SourceLocation.
	[FinancialTrade]
	[Energy]
	Not applicable

	Sell Energy to BPEC – APN Trade
	BPEC
	Sell
	Same as Sink Location

APX assumes SinkLocation equals SourceLocation.
	TH_NP15_GEN-APND

TH_SP15_GEN-APND

TH_ZP26_GEN-APND

DLAP_SCE-APND

DLAP-PGAE-APND

DLAP-SDGE-APND
	[FinancialTrade]
	[Energy]
	Not applicable

	Buy Energy from NCPA – PHY Trade
	NCPA
	Buy
	Gen Node
	Same as Source Location

APX assumes SinkLocation equals SourceLocation.
	[PhysicalTrade]
	[Energy]
	TradeABC123

	Sell Energy to BPEC – PHY Trade
	BPEC
	Sell
	Same as Sink Location

APX assumes SinkLocation equals SourceLocation.
	Gen Node
	[PhysicalTrade]
	[Energy]
	TradeABC123


TX (ERCOT) Examples
Note - [bracket] fields are optional

	Use Case
	Counter

Party
	Transaction

Type
	SourceLocation
	SinkLocation
	ScheduleType
	Product

Type
	DependonTradeName

	Buy Energy from EAGLE
	EAGLE
	Buy
	Settlement Point
	[Same as SourceLocation]
	[FinancialTrade]
	[Energy]
	Not applicable

	Sell Capacity to EAGLE
	EAGLE
	Sell
	[Same as SinkLocation]
	ERCOT
	[FinancialTrade]
	Capacity
	Not applicable

	Buy NonSpin from NECC
	NECC
	Buy
	ERCOT
	[Same as SourceLocation]
	[FinancialTrade]
	NSpin
	Not applicable

	Sell Responsive (Generator Based) to BP
	BP
	Sell
	[Same as SinkLocation]
	ERCOT
	[FinancialTrade]
	Spin
	Not applicable

	Buy Responsive (Load Based) from ANP
	ANP
	Buy
	ERCOT
	[Same as SourceLocation]
	[WholesaleLoad]
	Spin
	Not applicable


2. Definition of Bilateral Schedule Business key 
The business key for a bilateral schedule is defined as the unique combination of:

· Region

· MarketParticipant

· MarketStage

· Interval
· TransactionType

· SourceLocation - note that this should be the same as Sink Location for most Regions
· Sink Location - note that this should be the same as Sink Location for most Regions
· CounterParty

· TradeName (optional)

· ProductType

· ScheduleType
3. Handling of Duplicates records for same Bilateral Schedule Business Key in same submission
If an APX Scheduling API file is submitted with duplicate bilateral schedules, all bilateral schedules that match that business key will be rejected and won’t be saved into the APX MarketSuiteTM.
4. Replacing Bilateral Schedules

To replace a previously submitted bilateral schedule, simply submit an APX Scheduling API file that contains the same MarketParticipantData and BilateralSchedule business keys. The data in the new file will expire previously submitted data for this same business key.
5. Omitting / Cancelling Bilateral Schedules

Bilateral Schedule data can be omitted / cancelled using one of two methods:

· Provide a Null “MW” attribute – this cancels specific intervals for a specific bilateral schedule if it already exists in the APX MarketSuiteTM or skips those intervals if this represents the initial submission of this bilateral schedule.
Example (Interval 2 is omitted, or cancelled if it was previously submitted to the APX MarketSuiteTM):

<MarketParticipantData Region="MRTU" MarketParticipant="SCID1" MarketStage="DA" FirstIntervalBegin="2009-04-29T07:00:00Z" LastIntervalEnd="2009-04-30T07:00:00Z">

<BilateralSchedule TransactionType="Sell" SourceLocation="TH_NP15_GEN-APND" SinkLocation="TH_NP15_GEN-APND" CounterParty="SCID2" ProductType="Energy" ScheduleType="FinancialTrade">

      <BilateralScheduleDetail FromInterval="1" MW="50"></BilateralScheduleDetail>

      <BilateralScheduleDetail FromInterval="2"></BilateralScheduleDetail>

      <BilateralScheduleDetail FromInterval="3" MW="42.7"></BilateralScheduleDetail>

...

    </BilateralSchedule>

  </MarketParticipantData>
· Omit the BilateralScheduleDetail element – this cancels the specific bilateral schedule for all intervals from FirstIntervalBegin to LastIntervalEnd
Example:

<MarketParticipantData Region="MRTU" MarketParticipant="SCID1" MarketStage="DA" FirstIntervalBegin="2009-04-29T07:00:00Z" LastIntervalEnd="2009-04-30T07:00:00Z">

<BilateralSchedule TransactionType="Sell" SourceLocation="TH_NP15_GEN-APND" SinkLocation="TH_NP15_GEN-APND" CounterParty="SCID2" ProductType="Energy" ScheduleType="FinancialTrade">

</BilateralSchedule>

  

</MarketParticipantData>
NOTE: If cancelled data was already submitted to the ISO, cancel requests will be sent. All data is versioned in the APX MarketSuiteTM database.
7. Bids/Offers Data
The Bids/Offers data section is used for providing Bid and Offer transaction types and is applicable to both Inbound requests and Outbound responses:

7.1 BidsOffers Attributes 
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This section is required for all Bid/Offer transactions

	Item
	Description
	MRTU
	TX (ERCOT)
	MISO
	PJM

	Interval Length
	Interval size; default is one hour (XSD Optional)

Note: The Interval Length must match the system operator’s required granularity.
	ISO Optional Field

Data Type: XML duration

‘PT1H’ is 1 hour
	ISO Required Field if ProductType = Energy

Data Type: XML duration

‘PT1H’ = 1 hour

 ‘PT5M’ = 5 minutes
	ISO Optional Field

Data Type: XML duration

‘PT1H’ is 1 hour


	ISO Optional Field

Data Type: XML duration

‘PT1H’ is 1 hour



	Transaction Type
	Type of transaction/ resource (XSD Required)
	ISO Required Field

Data Type: Enumeration

‘Gen’

‘ParticipatingLoad’

‘Load’

‘Export’

‘Import’

‘VirtualBid’ 

‘VirtualOffer’

Virtual Bid/Offer will not be accepted by CAISO until they implement convergence bidding
	ISO Required Field

Data Type: Enumeration

‘Gen’

 ‘LoadResource’

‘ParticipatingLoad’ - For controllable            loads
 ‘VirtualOffer’

‘VirtualBid’ 

‘SourceSink’


	ISO Required Field

Data Type: Enumeration

‘Gen’

‘Load’

‘VirtualBid’

‘VirtualOffer’

Import and Export are not included as they are submitted via a NERC E-Tag.
	ISO Required Field

Data Type: Enumeration

‘Gen’

‘Load’

‘VirtualBid’

‘VirtualOffer’

Additional research required on whether Import and Export, e.g. Up to TUC Imports

	Location


	Name of the scheduled resource (XSD Required)
	ISO Required Field

Data Type: String
	ISO Required Field

Data Type: String

Note: this is used for the SourceLocation of BidsOffers requiring two locations
	ISO Required Field

Data Type: String

Node or aggregated Node


	ISO Required Field

Data Type: String

Node or aggregated Node



	
	
	Gen/Load
	Node
	Gen/ Load Resource
	Resource Node
	
	

	
	
	Import/ Export


	Scheduling Point


	Virtual Bid / Virtual Offer/ SourceSink
	All valid Settlement Points
	
	

	
	
	Load
	LAP
	
	
	
	

	SinkLocation
	Name of the Sink location in a two location transaction (XSD Optional)
	Not Applicable
	ISO Required Field

Data Type: String

Used for the SinkLocation of Bids/Offers requiring two locations (i.e. PTP Obligation Bids)
	Not Applicable
	Not Applicable

	WheelId
	Wheel identifier (XSD Optional)
	ISO Required Field for wheels

Data Type: String

Wheel Id must be associated to both the import and export side
	 Not Applicable
	Not Applicable
	Not Applicable

	ContractId
	Contract identifier (XSD Optional)
	ISO Required Field if using ETC or TOR

Data Type: String

If multiple contracts are used, separate using a comma
	Not Applicable
	Additional research required on GFAs
	Not Applicable

	Supporting Resource
	Generator location supporting an export

(XSD Optional)
	ISO Required Field for exports with Price Taker status

Data Type: String

Sink of Gen PNode
	Not Applicable
	Not Applicable
	Not Applicable

	NERCTag
	NERC tag for imports and exports (XSD Optional)
	ISO Optional Field for imports and exports

Data Type: String

Id of NERC tag
	Not Applicable
	Not Applicable
	Not Applicable

	ExternalId
	User assigned identifier that uniquely maps submitted rows to the client’s source system (XSD Optional)
	ISO Optional Field

Data Type: String
	ISO Optional Field

Data Type: String
	ISO Optional Field

Data Type: String
	ISO Optional Field

Data Type: String

	BidName
	User assigned identifier submitted to the ISO to differentiate between bids at the same location, or bids between the same two locations (PTP) (XSD Optional) 
	Not Applicable
	Required by ERCOT for Energy-Only Offers, Energy Bids, and PTP Obligation Bids. Not allowed for any other bids/offers. If a BidName is submitted for a bid/offer type that does not support it, that bid/offer will fail APX Validation.
	Not Applicable
	Not Applicable


1 To self schedule a unit and ignore PJM dispatch instructions, MPs can submit a fixed MW schedule with a must run status and Fixed Gen = Yes

7.2 Self Schedule Type Attributes 
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· MRTU: Used for Self Schedules of energy and RUC or self provision of ancillary services

· TX (ERCOT): Used for resource energy (Output Schedules) and AS self arranged quantities, 
	Item
	Description
	MRTU
	TX (ERCOT)
	MISO
	PJM

	Product Type
	Type of product; (XSD Required)
	ISO Required Field

Date Type: Enumeration

‘Energy’

‘NonFirmEnergy’

‘RegUp’

‘RegDn’

‘Spin’

‘NSpin’

‘RUC’

‘UntCntg’
	ISO Required Field

Data Type: Enumeration

Valid if TxType = ‘Gen’:

· ‘Energy’

· ‘RegUp’

· ‘RegDn’

· ‘Spin’

· ‘NSpin’

Valid if TxType = ‘LoadResource’:

·  ‘Spin’ aka RRSLD

· ‘NSpin’ aka NSRS
	ISO Required Field

Data Type: Enumeration

‘Energy’

‘RegUp’

‘RegDn’

‘Spin’

A/S products are only for Gen to specify self provided MWs.

MISO RAC process relies on DA and RT energy offers so there is no RAC product.
	ISO Required Field 

Data Type: Enumeration

‘Energy’

‘RegUp’

‘RegDn’

‘Spin’

PJM RAC process relies on DA and RT energy offers so there is no RAC product.

Additional research required on whether RegDn is allowed.

	ScheduleType
	Type of product; (XSD Required)
	N/A
	ISO Required Field

Data Type: Enumeration:

‘SelfProvision’
	N/A
	N/A


7.3 Schedule Attributes 

	Item
	Description
	MRTU
	TX (ERCOT)
	MISO
	PJM

	From Interval
	From interval i until the next specified interval or until LastIntervalEnd.  For example, submitting a single value for FromInterval 1 will assign that value to the whole interval range (XSD Required)
	ISO Required Field

Date Type: Integer between 1 and 25 when FirstIntervalBegin and LastIntervalEnd range = one day
	ISO Required Field

Date Type: Integer between 1 and 300 when FirstIntervalBegin and LastIntervalEnd range = one day
	Not Applicable
	Not Applicable

	MW
	The amount to be self scheduled or self provided (XSD Optional)
	ISO Required Field

Data Type: Non Negative Decimal (2)
	 MW 

Data Type: Positive 4 significant digits, Decimal (0)  
	ISO Required Field

Data Type: Positive Decimal  (1)
	ISO Required Field

Data Type: Positive Decimal (3)

If Transaction Type = Gen, same MW value for all 24 hr


MarketSchedule Attributes 
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· MRTU:  Used for price sensitive bids and offers for energy, A/S and RUC

· TX (Nodal): Used for resource energy and AS offers (generator, load resource), virtual offers (Energy Only Offer, Energy Bid)

	Item
	Description
	MRTU
	TX (ERCOT)
	MISO
	PJM

	Product Type
	Type of product; (XSD Required)


	ISO Required Field

Date Type: Enumeration

‘Energy’

‘NonFirmEnergy’

‘RegUp’

‘RegDn’

‘Spin’

‘NSpin’

‘RUC’

‘UntCntg’
	ISO Required Field

Data Type: Enumeration

‘Energy’

‘RegDn’ aka DRS

‘RegUp’ aka URS

‘Spin’ aka RRS

 ‘NSpin’

‘OffNSpin’
	ISO Required Field

Data Type: Enumeration

‘Energy’

‘RegUp’

‘RegDn’

‘Spin’

A/S products are only for Gen to specify self provided MWs.

MISO RAC process relies on DA and RT energy offers so there is no RAC product.
	ISO Required Field 

Data Type: Enumeration

‘Energy’

‘RegUp’

‘RegDn’

‘Spin’

PJM RAC process relies on DA and RT energy offers so there is no RAC product.

Additional research required on whether RegDn is allowed.

	LinkedOfferID
	A string used  to link multiple  offers of different products into a single linked offer (XSD Optional)
	Not applicable
	Only applicable for online AS products (‘RegUp’, ‘NSpin’ and ‘Spin’).  Increasing integers ranging from 1 to 5 are valid.
	Not applicable
	Not applicable


7.4 Curve Attributes 
· MRTU: Used for price sensitive bids and offers for energy

· ERCOT: Used for resource energy offers (generator, load resource), virtual offers (Energy Only Offer, Energy Bid)

	Item
	Description
	MRTU
	TX (ERCOT)
	MISO
	PJM

	From Interval
	From interval i until the next specified interval or until LastIntervalEnd.  For example, submitting a single value for FromInterval 1 will assign that value to the whole interval range (XSD Required)
	ISO Required Field

Date Type: Integer between 1 and 25 when FirstIntervalBegin and LastIntervalEnd range = one day
	ISO Required Field

Date Type: Integer between 1 and 25 when FirstIntervalBegin and LastIntervalEnd range = one day
	ISO Required Field

Date Type: Integer between 1 and 25 when FirstIntervalBegin and LastIntervalEnd range = one day
	ISO Required Field

Date Type: Integer between 1 and 25 when FirstIntervalBegin and LastIntervalEnd range = one day

	LinkedHours
	Defines that a block of hours must receive the same award. (XSD Optional) 
If intervals are enumerated individually, identical string must be provided for all intervals in each block 
	ISO Optional Field

Hourly Component

Data Type: Enumeration

‘True’

‘False’

Only applicable where Transaction Type = ‘Import’ or ‘Export’; and Product Type = ‘Energy’
	Hourly Component

Data Type: String, 5 characters max. Format “X,Y” where X=first hour of block (ISO HE), and Y=number of hours in block (i.e “2,14” indicates a block from HE 2 to HE 15)
Only applicable where TxType = ‘Gen’ or ‘LoadResouce’ and Product Type = ‘RegUp’, ‘RegDn’, ‘Spin’, ‘NSpin’, or ‘OffNSpin’; or where TxType = ‘VirtualBid’, ‘VirtualOffer’ or ‘SourceSink’

	Not Applicable
	Not Applicable

	CurveType
	Describes how the Region interprets a bid point or curve (XSD Optional)
	ISO Optional Field

Hourly Component

Data Type: Enumeration

‘Block’
	ISO Optional Field

Hourly Component 

Data Type: Enumeration

‘Block’ aka Variable

‘Fixed’ 
‘Slope’ aka Curve 
	ISO Optional Field

Hourly Component

Data Type: Enumeration

‘Block’

‘Slope’
	ISO Optional Field

Hourly Component

Data Type: Enumeration

‘Block’

‘Slope’

	CooptimizedWithAS
	A flag indicating that the ISO can co-optimize the energy and AS offers (XSD Optional)
	Not applicable
	ISO Optional Field

Data Type: Boolean 

‘True’ /‘False’

Applicable where TxType = ‘Gen or ‘’LoadResouce’ and ProductType = ‘Energy’
	Not applicable
	Not applicable

	Reason
	A string used  to identify the reason for supply an updated bid
	Not applicable
	ISO Optional Field

Data Type: Enumberation

“Fuel”, “Outage”, or “DSCM”

Applicable where TxType = ‘Gen or ‘’LoadResouce’ and ProductType = ‘Energy’
	Not applicable
	Not applicable


CurvePoint Attributes 
· MRTU: Used for price sensitive bids and offers for energy

· TX (Nodal): Used for resource energy offers (generator, load resource), virtual offers (Energy Only Offer, Energy Bid)
	Item
	Description
	MRTU
	TX (ERCOT)
	MISO
	PJM

	MW
	Amount of bid or offer (XSD Optional)
	ISO Required Field

Data Type: Positive decimal (4 significant digits, 2 decimal places, i.e. 9999.99)

Can be repeated up to 11 times (10 segments w/ price of last 2 pairs the same).
	ISO Required Field

Data Type: Positive integer (4 significant digits, i.e. 9999)

If only 1 P/Q pair, then CurveType =  ‘Block’, ‘Slope’ or ‘Fixed’

If more than one P/Q pair, then CurveType = ‘Slope’

Can be repeated up to 10 times (10 segments)
	ISO Required Field

Data Type: Positive decimal (4 significant digits, 1 decimal place, i.e. 9999.9)

Can be repeated up to 10 times
	ISO Required Field

Data Type: Positive decimal (4 significant digits, 3 decimals, i.e. 9999.999)

Can be repeated up to 10 times

If Transaction Type = Gen, same MW value for all 24 hour

	Price
	Price of bid or offer (XSD Optional)
	ISO Required Field

Data Type: Positive or negative decimal (2)

Can be repeated up to 11 times (10 segments w/ price of last 2 pairs the same).
	ISO Required Field

Data Type: Positive or negative decimal (2)

If only 1 P/Q pair, then CurveType =  ‘Block’, ‘Slope’ or ‘Variable’. If more than one P/Q pair, then CurveType = ‘Slope’ (max of 10 P/Q pairs)
	ISO Required Field

Data Type: Positive or negative decimal (2)

Can be repeated up to 10 times
	ISO Required Field

Data Type: Positive or negative decimal (2)

Can be repeated up to 10 times

If Transaction Type = Gen, same MW value for all 24 hour


MRTU: 
The MWs provided for an Energy curve are interpreted as cumulative (not incremental).  For Load, Export and VirtualBids, the ISO requires the curve to be decreasing (monotonically increasing quantities and decreasing prices with the last two prices being the same).  For Gen, Import and VirtualOffers, the ISO requires the curve to be increasing (monotonically increasing quantities and prices with the last two prices matching).

7.5 Additional Bids/Offers Details

1. Definition of Bid/Offer Business key 

The business key for a bilateral schedule is defined as the unique combination of:

· Region

· MarketParticipant

· MarketStage

· Interval
· TransactionType

· Location

· ContractID (optional)

· <SelfSchedule> or <MarketSchedule>
· ProductType 
2. Handling of Duplicates records for same Bid/Offer Business Key in same submission

If an APX Scheduling API file is submitted with duplicate bids/offers for the same business key, all bids/offers that match that business key will be rejected and won’t be saved into the APX MarketSuiteTM.

3. Replacing Bids/Offers

To replace a previously submitted bid or offer, simply submit an APX Scheduling API file that contains the same <MarketParticipantData> and <BidsOffers> business keys. The data in the new file will expire previously submitted data for this same business key. 
4. Cancelling / Omitting Intervals for Bids/Offers
Bids/Offers data can be omitted / cancelled using one of two methods:

· Omit the “MW” attribute – this cancels specific intervals for a specific bid/offer if it already exists in the APX MarketSuiteTM or skips those intervals if this represents the initial submission of this bid or offer.
Schedule Example (Interval 2 is omitted, or cancelled if it was previously submitted to the APX MarketSuiteTM):

<MarketParticipantData Region="MRTU" MarketParticipant="SCID1" MarketStage="DA" FirstIntervalBegin="2009-03-02T08:00:00Z" LastIntervalEnd="2009-03-03T08:00:00Z">

    <BidsOffers TransactionType="Gen" Location="GEN_1">

      <SelfSchedule ProductType="Spin">

        <Schedule FromInterval="1" MW="2.6"></Schedule>

        <Schedule FromInterval="2"></Schedule>

        <Schedule FromInterval="3" MW="2.4"></Schedule>

...

      </SelfSchedule>

</BidsOffers>

  </MarketParticipantData>

Curve Example (Interval 2 is omitted, or cancelled if it was previously submitted to the APX MarketSuiteTM):

<MarketParticipantData Region="MRTU" MarketParticipant="SCID1" MarketStage="RT" FirstIntervalBegin="2009-04-29T07:00:00Z" LastIntervalEnd="2009-04-30T07:00:00Z">

    <BidsOffers TransactionType="Gen" Location="GEN_1">

      <MarketSchedule ProductType="Energy">

        <Curve FromInterval="1">

          <CurvePoint MW="310.5" Price="499"></CurvePoint>

          <CurvePoint MW="322.7" Price="499"></CurvePoint>

        </Curve>

        <Curve FromInterval="2">

          <CurvePoint/>

        </Curve>

        <Curve FromInterval="3">

          <CurvePoint MW="310.5" Price="499"></CurvePoint>

          <CurvePoint MW="322.1" Price="499"></CurvePoint>

  </Curve>
...

      </MarketSchedule>

    </BidsOffers>

</MarketParticipantData>
· Omit the <Schedule> or <Curve> element – this cancels the specific bid/offer for all intervals from FirstIntervalBegin to LastIntervalEnd

Schedule Example 

<MarketParticipantData Region="MRTU" MarketParticipant="SCID1" MarketStage="DA" FirstIntervalBegin="2009-03-02T08:00:00Z" LastIntervalEnd="2009-03-03T08:00:00Z">

    <BidsOffers TransactionType="Gen" Location="GEN_1">

      <SelfSchedule ProductType="Spin">

 </SelfSchedule>

    </BidsOffers>

  </MarketParticipantData>

Curve Example

<MarketParticipantData Region="MRTU" MarketParticipant="SCID1" MarketStage="DA" FirstIntervalBegin="2009-03-02T08:00:00Z" LastIntervalEnd="2009-03-03T08:00:00Z">

    <BidsOffers TransactionType="Gen" Location="GEN_1">

      <MarketSchedule ProductType="Energy">

      </MarketSchedule>

    </BidsOffers>

</MarketParticipantData>
NOTE: If cancelled data was already submitted to the ISO, cancel requests will be sent. All data is versioned in the APX MarketSuiteTM database.

8. Resource Parameter Data
The Resource Parameter data section is only used for providing the following transaction types and is applicable to both Inbound requests and Outbound responses:

ERCOT (TX) Nodal
· Three Part Offers (also requires applicable Bids/Offers data)

· Current Operating Plan
· Resource Parameters (ramp rates, minimum online time, max daily starts, etc.)
CAISO (MRTU) - future

· Generation resource parameters

· Import parameters (ramp rates, contingency dispatch flag, pre-dispatch flag)

· Export pre-dispatch flag
8.1 Resource Parameters Attributes
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	Item
	Description
	MRTU
	TX (ERCOT)
	MISO
	PJM

	IntervalLength
	Interval size that will be used in the schedule detail:

‘PT1H’ is 1 hour, ‘PT1D’ is 1 day 

Default is one hour (XSD Optional)
	ISO Required Field:

‘PT1H’ or ‘PT1D’ 
	ISO Required Field:

‘PT1H’ or ‘PT1D’
	ISO Required Field:

‘PT1H’ or ‘PT1D’
	ISO Required Field:

‘PT1H’ or ‘PT1D’

	Location
	Region specific Location ID (XSD Required)
	ISO Required Field

Data Type: Valid CAISO defined Resource ID
	ISO Required Field

Data Type: Valid ERCOT defined Resource ID 


	ISO Required Field

Data Type: Valid MIS defined Resource ID
	ISO Required Field

Data Type: Valid PJM defined Resource ID


1APX encourages FirstIntervalBegin and LastIntervalEnd range to cover an operating day or hour.  To represent an entire operating day, FirstIntervalBegin = ‘2007-03-01 00:00:00.000’ and LastIntervalEnd = ‘2007-03-02 00:00:00.000’ (FirstIntervalBegin is close ended (>=) and LastIntervalEnd is open ended (<)).

8.2 Parameter Attributes

Each parameter record must include at least ‘Name’, and ‘Value.’  
	Item
	Description
	MRTU
	TX (ERCOT)
	MISO
	PJM

	Name
	One of the valid parameter ‘Names’ as defined by the below matrix (XSD Required)
	ISO Required Field

See matrix below
	ISO Required Field

See matrix below
	TBD
	TBD

	From Interval1
	From interval i until the next specified interval or until LastIntervalEnd.  For example, submitting a single value for FromInterval 1 will assign that value to the whole interval range, If omitted the values will be applied to all intervals of the defined time period.

(XSD Optional)
	ISO Required Field

Data Type: Integer between 1 and 25 when FirstIntervalBegin and LastIntervalEnd range = one day
	ISO Required Field

Data Type: Integer between 1 and 25 when FirstIntervalBegin and LastIntervalEnd range = one day
	TBD
	TBD

	Value
	One of the valid parameter ‘Values’ as defined by the below matrix (XSD Required)
	ISO Required Field

See matrix below
	ISO Required Field

See matrix below
	TBD
	TBD


1When FirstIntervalBegin and LastInterval End range = one month and MW values vary by hour, FromInterval is repeated 720 times (24 hours * 30 days), assuming 30 days in the month and no time transition.  If MW values are the same for the entire month, then FromInterval only occurs one time.

8.3 Parameter Curve Attributes

	Item
	Description
	MRTU
	TX (ERCOT)
	MISO
	PJM

	Name
	One of the valid parameter ‘Names’ as defined by the below matrix (XSD Required)
	ISO Required Field See matrix below
	ISO Required Field See matrix below
	TBD
	TBD

	From Interval1
	From interval i until the next specified interval or until LastIntervalEnd.  For example, submitting a single value for FromInterval 1 will assign that value to the whole interval range.  If omitted the values will be applied to all intervals of the defined time period. 

(XSD Optional)
	ISO Required Field

Data Type: Integer between 1 and 25 when FirstIntervalBegin and LastIntervalEnd range = one day
	ISO Required Field

Data Type: Integer between 1 and 25 when FirstIntervalBegin and LastIntervalEnd range = one day
	TBD
	TBD

	Point/X
	One of the valid X-axis parameter ‘Values’ as defined by the below matrix (XSD Required)
	ISO Required Field See matrix below
	ISO Required Field See matrix below
	TBD
	TBD

	Point/Y
	One of the valid Y-axis parameter ‘Values’ as defined by the below matrix (XSD Required)
	ISO Required Field See matrix below
	ISO Required Field See matrix below
	TBD
	TBD

	Point/Z
	One of the valid Z-axis parameter ‘Values’ as defined by the below matrix (XSD Required)
	
	ISO Required Field See matrix below
	
	


1When FirstIntervalBegin and LastInterval End range = one month and MW values vary by hour, FromInterval is repeated 720 times (24 hours * 30 days), assuming 30 days in the month and no time transition.  If MW values are the same for the entire month, then FromInterval only occurs one time.

8.4 TX (Nodal) Parameters 
	Parameter
	Description
	Interval
	Value

	Status
	Description: Resource Operating Mode

Data Use: To populate COP, integrated with SCADA


	Hourly
	Data Type: Valid Resource Status Acronym
Generation Resources:

Status Acronym

Status Description

ONRUC

On-Line and the hour is a RUC-Committed Interval

ONREG

On-Line Resource with Energy Offer Curve providing Regulation Service

ON

On-Line Resource with Energy Offer Curve

ONDSR

On-Line Dynamically Scheduled Resource

ONOS

On-Line Resource with Output Schedule

ONOSREG

On-Line Resource with Output Schedule providing Regulation Service

ONDSRREG

On-Line Dynamically Scheduled Resource providing Regulation Service

ONTEST

On-Line Test with Output Schedule

ONEMR

On-Line EMR (available for commitment or dispatch only for ERCOT-declared Emergency Conditions; the QSE may appropriately set LSL and HSL to reflect operating limits

ONRR

On-Line as a synchronous condenser (hydro) providing Responsive Reserve but unavailable for dispatch by SCED and available for commitment by RUC

OUT

Off-Line and unavailable

OFFNS

Off-Lin but reserved for Non-Spin

OFF

Off-Line but available for commitment by DAM and RUC

EMR

Available for commitment only for ERCOT-declared Emergency Condition events; the QSE may appropriately set LSL and HSL to reflect operating limits

Load Resources:

Status Acronym

Status Description

ONRGL

Available for dispatch of Regulation Service

ONRRCLR

Available for dispatch of Responsive Reserve Service as a Controllable Load Resource

ONRL

Available for dispatch of Responsive Reserve Service or Non-Spin, excluding Controllable Load Resources

OUTL

Not available



	HEL
	High Emergency Limit in MW 

Data Use: To populate COP and ICCP, and support settlements
	Hourly
	Data Type: MW Value meeting the following validations LRL<LEL<LSL<HSL<HEL<HRL.  



	HSL
	High Sustainable Limit in MW 

Data Use: To populate COP and ICCP, and support settlements
	Hourly
	Data Type: MW Value meeting the following validations LRL<LEL<LSL<HSL<HEL<HRL.  



	LEL
	Low Emergency Limit in MW 

Data Use: To populate COP and ICCP, and support settlements
	Hourly
	Data Type: MW Value meeting the following validations LRL<LEL<LSL<HSL<HEL<HRL.  



	LSL
	High Sustainable  Limit in MW

Data Use: To populate COP and ICCP, and support settlements 
	Hourly
	Data Type: MW Value meeting the following validations LRL<LEL<LSL<HSL<HEL<HRL.  



	EOCFip
	Energy Offer Curve % of FIP

Data Use: To populate TPO, and settlements
	Hourly 
	Data Type: A value between 0 and 1. Up to 2 decimals places


	EOCFop
	Energy Offer Curve % of FOP

Data Use: To populate TPO, and settlements
	Hourly 
	Data Type: A value between 0 and 1. Up to 2 decimals places



	MinEnergyFip
	Minimum Energy % of FIP

Data Use: To populate TPO, and settlements
	Hourly 
	Data Type: A value between 0 and 1. Up to 2 decimals places



	MinEnergyFop
	Minimum Energy % of FOP

Data Use: To populate TPO, and settlements
	Hourly 
	Data Type: A value between 0 and 1. Up to 2 decimals places



	MinEnergyCost
	Minimum Energy Cost ($/MWh)

Data Use: To populate TPO, and settlements
	Hourly
	Data Type: Decimal value XXXX.XX



	StartupCold
	Start-up cost ($) for a “cold” resource

Data Use: To populate TPO, and settlements
	Hourly
	Data Type: No Decimal value XXXXXX



	StartupHot
	Start-up cost ($) for a “hot” resource

Data Use: To populate TPO, and settlements
	Hourly
	Data Type: No Decimal value XXXXXX



	StartupIntermediate
	Start-up cost ($) for a “intermediate” resource

Data Use: To populate TPO, and settlements
	Hourly
	Data Type: No Decimal value XXXXXX



	NormalRampRateCurve
	Normal Ramp Rate Curve for Resource
	Daily
	X Value: Ramp Rate Up value in MW per minute
Y Value: Ramp Rate Down value in MW per minute

Z Value: Break Point in MW

	EmergencyRampRateCurve
	Emergency Ramp Rate Curve for Resource
	Daily
	X Value: Ramp Rate Up value in MW per minute

Y Value: Ramp Rate Down value in MW per minute

Z Value: Break Point in MW

	MinimumOnlineTime
	Minimum Online Time for Resource
	Daily
	Data Type: Time in hours

	MinimumOfflineTime
	Minimum Offline Time for Resource
	Daily
	Data Type: Time in hours

	MaximumOnlineTime
	Maximum Online Time for Resource
	Daily
	Data Type: Time in hours

	MaximumDailyStarts
	Maximum Daily starts for Resource
	Daily
	Data Type: Integer

	MaximumWeeklyStarts
	Maximum Weekly Starts for Resource
	Daily
	Data Type: Integer

	MaximumWeeklyEnergy
	Maximum Weekly Energy deliverable by resource in MW/hrs
	Daily
	Data Type: Integer

	HotStartTime
	Start Time for “Hot” Resource
	Daily
	Data Type: Time in hours

	IntermediateStartTime
	Start Time for “Intermediate” Resource
	Daily
	Data Type: Time in hours

	ColdStartTime
	Start Time for “Cold” Resource
	Daily
	Data Type: Time in hours

	HottoIntermediate
	Time it takes for Resource to go from “Hot” to “Intermediate”
	Daily
	Data Type: Time in hours

	IntermediatetoCold
	Time it takes for Resource to go from “Intermediate” to “Cold”
	Daily
	Data Type: Time in hours

	Reason
	Reason for adjusting Resource Parameters
	Daily
	Data Type: String


8.5 MRTU Parameters

	Parameter
	Description
	Interval
	Value

	ContingencyDispatchFlag
	Flag to indicate contingency only operating reserves; Use “Y” for imports or exports that should only be dispatched in the event of a contingency event, else use “N”
	Daily
	Data Type: Y or N

	MinimumLoadCost
	The operating cost in dollars incurred for a generator to maintain operation at its minimum load
	Daily
	At MRTU go-live, this field is non-editable 

	EnergyLimitMax
	Maximum daily energy limit in MWh that applies to use-limited generators 
	Daily
	Data Type: MWh (XXX.XX)

	EnergyLimitMin
	Minimum daily energy limit in MWh that applies to use-limited generators
	Daily
	Data Type: MWh (XXX.XX)

	RegulatingRampRate
	Ramp rate for generators when providing regulation
	Daily
	Data Type: MW (XXX.XX)

	OperationalRampRate
	Ramp rate for imports when providing energy
	Daily
	Data Type: MW (XXX.XX)

	OpReserveRampRate
	Ramp rate for imports and generators when providing spin or non-spin
	Daily
	Data Type: MW (XXX.XX)

	MinHourlyBlock
	Minimum number of consecutive hours that the ISO must award at the same quantity (imports/exports only)
	Daily
	Data Type: hours (XX)


8.6 MRTU Parameter Curves

	Parameter
	Description
	Interval
	Value

	OperationalRampRate
	Ramp rate curve for generators when providing energy
	Daily
	X Value: Operating Level in MW

Y Value: Ramp Rate in MW/minute

	StartUpCostCurve
	The startup cost curve for generators; set of three segments comprised of the cooling time in minutes, and price in dollars
	Daily
	At MRTU go-live, this field is non-editable

	StartupTimeCurve
	The startup time curve for generators; set of three segments of the cooling time in minutes, and startup time in minutes
	Daily
	X Value: Cooling Time in minutes

Y Value: Startup Time in minutes

Note: Values entered must be less than the Master File values

	DistributionFactors
	Applies to aggregated generators and provides the distribution % of each unit associated with the aggregated resource
	Hourly
	X Value: Unit Name

Y Value: % expressed as a decimal value


8.7 Additional Resource Parameter Details

1. Definition of Resource Parameter Business key 

The business key for a resource parameter is defined as the unique combination of:

· Region

· MarketParticipant

· Interval
· Location

· <Parameter> or <ParameterCurve>

· Name

2. Handling of Duplicates records for same Resource Parameter Business Key in same submission

If an APX Scheduling API file is submitted with duplicate resource parameters for the same business key, all resource parameters that match that business key will be rejected and won’t be saved into the APX MarketSuiteTM.

3. Replacing Resource Parameter Data
To replace a previously submitted resource parameter, simply submit an APX Scheduling API file that contains the same <MarketParticipantData> and <ResourceParameters> business keys. The data in the new file will expire previously submitted data for this same business key. 
4. Cancelling / Omitting Intervals for Resource Parameters
Resource Parameters cannot be cancelled.

<Parameter> data can be omitted (leaving the existing value in the APX system unchanged) by omitting the “Value” attribute in order to skip specific intervals.

Parameter Example (Interval 2 is omitted):

<MarketParticipantData Region="MRTU" MarketParticipant="SCID1" MarketStage="DA" FirstIntervalBegin="2009-03-02T08:00:00Z" LastIntervalEnd="2009-03-03T08:00:00Z">

        <ResourceParameters Location="GEN_1">

      

<Parameter FromInterval="1" Name="HSL" Value="220"/>

<Parameter FromInterval="2" Name="HSL"/>

<Parameter FromInterval="3" Name="HSL" Value="225"/>

    </ResourceParameters>
  </MarketParticipantData>
<ParameterCurve> data can be omitted (leaving the existing value in the APX system unchanged) by omitting the “X” and “Y” attributes from the <Point> element in order to skip specific intervals.

ParameterCurve Example (Interval 2 is omitted):

<MarketParticipantData Region="MRTU" MarketParticipant="SCID1" MarketStage="DA" FirstIntervalBegin="2009-09-17T05:00:00Z" LastIntervalEnd="2009-09-18T05:00:00Z">

    <ResourceParameters IntervalLength="PT1H" Location="GEN_1">

      <ParameterCurve FromInterval="1" Name="Distribution Factors">

        <Point X="Unit_A" Y=".2"/>

        <Point X="Unit_B" Y=".5"/>

        <Point X="Unit_C" Y=".3"/>

      </ParameterCurve>

      <ParameterCurve FromInterval="2" Name="Distribution Factors">

        <Point />

      </ParameterCurve>

      <ParameterCurve FromInterval="3" Name="Distribution Factors">

        <Point X="Unit_A" Y=".2"/>

        <Point X="Unit_B" Y=".5"/>

        <Point X="Unit_C" Y=".3"/>

      </ParameterCurve>

    </ResourceParameters>
</MarketParticipantData>
NOTE: All data is versioned in the APX MarketSuiteTM database.
9. External ID

External ID is an optional attribute of the BilateralSchedule, and BidsOffers elements . This attribute is not passed to any ISO but is provided to enable the flexibility to the way in which APX clients interface with the APX MarketSuiteTM. There are two ways in which External ID can be be used. The first method allows a client to provide their own identifier for a specific transaction for internal tracking purposes or to support the use of the ExternalId input parameter in GetScheduleData requests. The second method allows a client to submit or cancel data for the same business keys incrementally. If supplied by the client, the APX MarketSuiteTM will return ExternalId in the GetStatus and GetScheduleData responses.
NOTE: currently the APX MarketSuiteTM does not treat ExternalId as part of the business key. 
External ID as part of business key (NOT IMPLEMENTED)
Behavior when ExternalID Matches
At the BilateralSchedule / BidsOffers / Resource Parameter level a file submission will replace all previously submitted data for the combination of Region, MarketParticipant, and MarketStage between FirstIntervalBegin and LastIntervalEnd that carries the same ExternalID. This implicitly cancels/deletes any data for that combination of ExternalID, Region, MarketParticipant, and MarketStage between FirstIntervalBegin and LastIntervalEnd that isn’t included in the new submission.
Behavior when ExternalID Doesn’t Match

Bid/Offer > Self Schedules, and all Bilateral Schedules submitted for the same combination of Region, MarketParticipant, and MarketStage between FirstIntervalBegin and LastIntervalEnd with distinct ExternalIDs will be aggregated by the APX MarketSuiteTM. 

Bid/Offers(s) other than Self Schedules, and all Resource Parameter data for the same combination of Region, MarketParticipant, and MarketStage between FirstIntervalBegin and LastIntervalEnd with distinct ExternalIDs will only overwrite previously submitted data that matches that business key (i.e. a specific bilateral schedule for a specific interval). This will not implicitly delete other data in the APX MarketSuiteTM that has the same combination of Region, MarketParticipant, and MarketStage between FirstIntervalBegin and LastIntervalEnd but a different ExternalID
IMPORTANT NOTE: if External ID is not provided, it is treated as if an empty string (“”) was provided as the External ID.

EXPECTED USE CASES

1. Replace all previously submitted Bilateral Schedules, Bid/Offers, or Resource Parameters for a given combination of Region, MarketParticipant,  and MarketStage between FirstIntervalBegin and LastIntervalEnd without having to explicitly cancel items that are not included in later submissions.

2. Allow multiple entities to share a single Market Participant by each using a unique ExternalID with all of their submissions.
3. All incremental submission and modification of trades to facilitate trades that are contracted for varying durations.
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