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1.0 Scope of the Dynamic Scheduling System

This document is a system specification for a “dynamic scheduling system”.  The system, in conjunction with existing infrastructures, can be used to implement dynamic schedules between any numbers of Balancing Authorities at any scheduling periodicity.  The specification is purposely limited in scope to decrease implementation risk and initial investment, but is intended to be readily scalable and easily enhanced to include additional functionality at the discretion of the participants.

The Dynamic Scheduling System (DSS) specified here is a centralized node that interfaces to participant systems via e-Tag Requests and ICCP links.  The participants may decide later that a lightweight UI (web browser) would be beneficial but in this initial design it is not required.  The mechanism used for this system is very similar to what NWPP reserve sharing members currently use for reserve sharing.  The DSS will need access to the WECC Operational Network (WON) for ICCP data exchange with reliability entities.
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2.0 Goals and Objectives

This systems requirements document was crafted using the following guiding principles: 

1) Keep it simple

2) Provide both physical and contractual capability to add, test, and implement additional functionality going forward

3) No adverse impact on reliability

4) Leverage existing infrastructure where possible

5) Use existing scheduling practices and applicable NERC, NAESB, and WECC standards, business practices and reference documents such as the NERC Dynamic Scheduling White Paper.

6) Require no tariff modifications

7) Participation is voluntary

8) Provide a generic dynamic scheduling capability that can be scalable and flexible to accommodate future products and services.

9) Minimize participant workload and training requirements

10) Minimize risk

11) Protocols will not be unique to each transaction and will be useable for a wide variety of products.

3.0 Functional Requirements

3.1 Process Overview

There are three basic steps following three time periods:

1) Before the scheduling period, participants will create DYNAMIC type e-Tags reflecting their dynamic schedules.

2) During the operating hour, the DSS will use the composite e-Tag provided data to distribute MW requests to BAs with obligations to requesting participants.

3) After the scheduling period, the DSS will update the e-Tag with the correct integrated quantity.

The functional requirements can also be logically separated into these three time horizons. While the initial scheduling settlement period will be one hour (reflecting current business practices), the design does not limit the scheduling granularity and participants may modify or increase the granularity at some point in the future.

Balancing Authorities may model either single or multiple Virtual Generators (VGs) or multiple Virtual Loads (VLs).  In the diagram following, BA1 is shown to have modeled one VG (dynamic schedule resource for BA1) and one VL (dynamic schedule obligation for BA1), BA2 has chosen to model two VLs and one VG, and BA3 has elected to model two VGs and one VL.  
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3.2 Prior to the Scheduling Period

The Dynamic Scheduling System must first be populated with physical capacity schedules provided by approved DYNAMIC type e-Tags in advance of the start of the dynamic schedule in accordance with the latest version NERC INT standards and WECC INT business practices.  Of particular applicability are INT-BPS-008 (dynamic tagging) and 009 (capacity tagging).  While the e-Tags use described in INT-BPS-009 are restricted to BA to BA interchange transfers of spinning and operating reserves, the basic functionality of the CAPACITY e-Tag may be extended to other reserve commodities, as well as regulation and load following, when used in combination with dynamic scheduling.

The e-Tag transmission allocation is set to the maximum quantity that can be requested for the associated transaction and the energy profile is set to the expected MWh quantity, in accordance with WECC business practices.

Since the DSS will receive approved e-Tags (see section 3.5), the DSS will know that the parties to the e-Tag have approved the transaction, and that the source BA has validated that the ramp rate is achievable, that the WIT has validated the POR/POD combinations, path adjacency, BA adjacency at POR/POD, etc. and that the TSPs have validated the OASIS reservation number(s) and quantity(ies) against the transmission allocation(s).  The WIT may also be utilized to validate that the required miscellaneous info fields are present in the e-Tags that will be used by the DSS.

There are no restrictions on any participant as to how the e-Tag is created or the deal is struck.    The e-Tag misc info field will be encoded to reflect any information that the participants decide they need to exchange in order for the DSS to correctly distribute the realtime energy requests.  Detailed field descriptions that are either required or optional in this initial specification are defined along with their use by the DSS in subsequent sections.

The e-Tag will be used to reflect curtailments prior to the scheduling period.  The DSS will receive approved e-Tag adjustment requests.

Each participating BA may calculate their total obligations and resources associated with the DSS Dynamic e-Tags for future hours from the e-Tag data or their own scheduling system.

Participants may specify the allocation order and designated virtual unit number or load number.  The use of these designations is described below.

3.3 During the Scheduling Period

The DSS will manage the composite set of capacity transactions between participants.

The DSS and participants will exchange realtime data using secure ICCP at 2 to 4 second scan rates.  Each participating BA’s EMS will receive their total combined current (realtime) reserve obligations and resources for each of their virtual units and loads from the DSS via ICCP.

The e-Tag will be used to reflect curtailments during the scheduling period.  The DSS will receive approved e-Tag adjustment requests.

The DSS will distribute realtime energy response requests to participants with obligations to the requestor based on criteria determined by the participants.  The PSEs can specify the load number (if they are selling), the unit number (if they are buying), and the selection order.  The default for these is 1 (aka, load 1, unit 1, and selection order 1).  The DSS will distribute the request MW according to the selection order number(s).  When there are multiple deals with the same selection order value, the DSS will distribute pro-rata the request signals based on Max MW using the formula: 

Request for each deal = Request MW*Max MW for the deal/sum(Max MW) for all deals at that level.  

The DSS will ensure that all requests meet any constraints described in the e-Tag such as maximum and minimum MW or MWh.

The DSS will also calculate and send the composite ramp rate.  This will vary based on the current MW level reflecting the ramp rate(s) indicated in the next selectable deal(s).  When there is a single deal that is being selected, the ramp rate will be the same as described in the misc info field associated with the deal.  When there are multiple deals selected for the next allocation (pro-rata distribution), then the ramp rate in MW/minute will be calculated based on the formula:


Sum(Max MW for each deal at that level)/Max(Max MW for each deal/associated ramp rate)

The participants will respond to requests for energy from the DSS with a signal indicating delivered energy quantity.  The participants are obligated to deliver up to their maximum obligation as specified in their agreement(s).  In the event of failure to respond to a request at the specified ramp rate after a short period (10 seconds for example), the DSS will set the resource MW for the non-responding resource to its current value and allocate the request to the next supplier(s) (if there are any) with remaining obligation to the requestor according to the specified selection order.  This timeout period must be an easily adjustable parameter.  The DSS will log this decision and also continue monitoring the non-responding supplier for a response and switch back accordingly.  

When a source BA is supplying multiple requests simultaneously from a single virtual load, the DSS will allocate the response MWs evenly between the associated requests.  For example, if the virtual load is supplying two dynamic schedules, and the DSS receives a request for an increase for both, then the DSS will send a request to the VL that is the sum of all the current requests.  The VL response is then distributed equally and at the same rate to both requestors rather than prorated based on request magnitude from each generator or transmission allocation (Max MW) for each dynamic schedule.

The DSS will ramp the capacity MW of the dynamic schedules in and out of their associated virtual generators and loads based on the ramp duration in the e-Tag.  The ramp duration is specified in minutes and is an integer value.  Following the normal WECC criteria, the ramp type will be straddle ramp and the ramp will start at (ramp duration / 2) minutes prior to the e-Tag start.  The capacity ramp will continue up to full capacity at (ramp duration / 2 minutes) past the e-Tag start.  Similarly, the DSs will start the down ramp at (ramp duration / 2) minutes prior to the e-Tag stop and complete the down ramp at (ramp duration / 2) minutes past the e-Tag stop.  The ramp duration may be any integer value that the parties agree to, including zero.

Each reliability entity may define a path or set of paths that consist of any number of combinations of source point and sink point, or POR and/or POD.  The DSS will sum the current MW response associated with any DSS e-Tags meeting the defined criteria that the reliability entity is party to and provide it to one or more reliability entities via ICCP.  {Option 1 price separately}

In the event that the heartbeat signal from a participating BA stops for more than 10 seconds, the DSS system will set all of the associated BA’s transactions to their current level.  This notifies the Sink BA(s) that their Max MW request is equal to their current response MW level.  Upon return of the heartbeat signal from the BA (3 or more) the DSS resets the associated BA’s transactions to their maximum levels again (as determined by the e-Tag transmission allocation or reliability limit as defined above).

The DSS sends a heartbeat to each participant that reflects its functional state.  The DSS must only send a heartbeat to the participants when it is processing and distributing requests normally.  In the event of a failure of the heartbeat from the DSS to the participating BAs, the participating BAs will take appropriate action.

In the event that the participate value is set to FALSE (or zero) from a participating BA, the DSS system will set all of the associated BA’s transactions to their current level.  This notifies the Sink BA(s) that their Max MW request is equal to their current response MW level.  When the BA sets their participate value back to TRUE (or one), the DSS resets the associated BA’s transactions to their maximum levels again (as determined by the e-Tag transmission allocation or reliability limit as defined above).

The DSS may also be required to send e-Tag adjustments during the scheduling period as required to reflect deviations in expected average energy (MWh) as required by NERC standards or NAESB and WECC business practices.  This could either be default behavior or could be an optional feature where the e-Tag author sets a specific misc info to indicate that the author wishes the DSS to perform this function.  {Option 2, price separately}

3.4 After the Scheduling Period

Within one minute after the operating hour, the DSS will update the e-Tags with integrated MWh quantities.  The DSS and the updated e-Tag will be the source of data for settlement purposes.  Parties may not deny these e-Tags based on differences between their own integrated calculation and the DSS integrated calculation.  Integrated calculations by various parties lead to differences typically due to data time skew and differences between integration methods and are to be expected.  Regardless of these differences, the DSS contains and calculates the definitive MWh quantities.  These quantities will also be reflected in the WIT.

3.5 Required Data Fields and e-Tag Mapping

Source BA, Sink BA, GPE, LSE, intermediary PSEs (if any), TSPs, and associated Scheduling Entities (BAs) will all be in the normally required fields in the e-Tag.

Capacity Maximum will be the Transmission Allocation

Source BA virtual load and Sink BA virtual unit can be encoded in the e-Tag misc info field but are not required.

Energy product type can either be placed in the product field of the first physical segment in the e-Tag if WECC MIC approves the addition of these product types in the Electric Industry Registry, or could be encoded in a misc info field.

There are two general methods of getting the e-Tag to the DSS.  One is to include the DSS as an entity in the e-Tag, like in the CC list, or in the PSE chain.  The second is to signify the e-Tag as being destined for the DSS by encoding a field in the e-Tag, such as the contract field of the first physical segment, the misc info field in the market path, or somewhere else of our selection.  The WIT could then be modified to forward any related Requests (new tag, adjustment, termination, etc) to the DSS.

Integrated MWh will be placed in the energy profile by the DSS and sent as an e-Tag adjustment Request by the DSS.  This may be done in a variety of ways as well, regardless of whether the DSS is a registered e-Tag entity.  

Selection order will be included in the misc info field but is not required.

Ramp rate must be provided to the DSS so that it can calculate the instantaneous ramp rate and provide this back to the EMS systems.  The ramp rate must be included in a misc_info field.    

The ramp duration in the e-Tag must be ignored for energy level requests/responses but must be followed to ramp capacity in and out of the associated virtual loads and virtual generators.  PSE’s may also include Min MW, Max MWh, or Min MWh if activated which the DSS would then use to distribute requests.  These tokens are not required.

Misc Info Fields

	Token Name
	Value
	Required
	Default
	Comment

	DSS:Selection_Order
	numeric 1-99999
	NO
	1
	

	DSS:Load_Number 
	numeric 1-99999
	NO
	1
	

	DSS:Unit_Number 
	numeric 1-99999
	NO
	1
	

	DSS:Ramp_Rate
	numeric 1-99999 
	YES
	
	Represents MW/minute

	DSS:Min_MW 
	numeric 0-99999
	NO
	0
	The least MW that can be delivered if the transaction is called on.

	DSS:Max_MWh 
	numeric
	 NO
	
	The Maximum MWh’s (integrated value) that the DSS will deliver for this transaction.

	DSS:Min_MWh
	numeric
	 NO
	
	The Minimum MWh’s (integrated value) that the DSS will deliver for this transaction


3.6 ICCP Data Exchange

The BAs will send and receive a minimal set of ICCP data since the DSS isolates the BA from needing to care about which participants are requesting or receiving energy.

The DSS will exchange a global set of data with each BA.

The BA will send the DSS

1.  Heartbeat (Participant’s number of seconds from midnight (UTC) when the ACE was last calculated).

The DSS will send each participating BA

1.  Heartbeat (DSS’s number of seconds from midnight (UTC) when the DSS heartbeat module last cycled).

Each virtual generation unit implemented in the Sink BA’s EMS will require a set of data as defined below.

The Sink BA’s EMS will receive the following values via ICCP from the DSS representing a composite of one or more source BAs:

1. Resource MW (analog, Max Capacity of unit)

2. Response MW (analog)


3. Resource Lower MW  (analog)

4. Resource current ramp rate (composite) (analog)

The Sink BA’s EMS will send the following value(s) to the DSS:

1.  Request MW (analog)

Each virtual load implemented by the Source BA’s EMS system will exchange a set of values as defined below.

The Source BA’s EMS system will receive the following ICCP values representing a composite of one or more sink BAs:

1. Obligation MW (analog, Max MW that can be called on by DSS)

2. Obligation Lower MW  (analog)?

The Source BA’s EMS will send:


1.  Response MW (analog)


2.  Participate Flag (digital)


3.  Heartbeat (analog)

For each defined path, each intermediary TSP may receive (associated with option 1, price separately):

1. Current MW across the path due to DSS schedule

2. Current MW flow across the path in the reverse direction due to DSS schedule

3.7 Future Possible Enhancements

The DSS participants may decide to create a bidding platform that uses both a user interface and an API using XML and SOAP technology to allow members to upload bids for commodity supply or purchase.  This system could match buyers and sellers, reserve appropriate transmission using OASIS node APIs, and author e-Tags reflecting the transaction on the LSEs behalf.  Approval of the e-Tag would signify approval of the entire transaction.

3.8 System Architecture Overview
The DSS system, with no single point of failure, may look something like this:
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3.9 Application Programming Interface

The DSS must have an XML based Application Programming Interface (API) that allows any party to a DSS dynamic schedule e-Tag the ability to retrieve the current MW level.  The XSD defines Simple Object Access Protocol methods that allow selection of either specific dynamic schedules (based on the Tag ID), by specific characteristics such as source point, sink point, POR, POD, Source BA, Sink BA, or all of the dynamic schedules that the requestor has the rights to request.  The latter is indicated by the absence of any selection criteria in the request.  The draft XSD is attached in Section 11 and may be modified during the detailed design phase.

Requests may be made as frequently as once every 1 minute for each requestor.
4.0 Hardware and Software Standards

These requirements are generically applicable to hardware and software used for the DSS.

4.1 Hardware and Software Platform Independence

The DSS shall minimize the cost and complexity of client access to the DSS by utilizing existing infrastructure and industry standards wherever possible.  The DSS shall be hardware and software platform independent to the extent possible.

4.2 Security and Encryption

The DSS interface shall use 128 bit Transport Layer Security (TLS) for the e-Tag interface, and ICCP interface.  The DSS must use NAESB PKI compliant client certificates and use client mapping for authentication so that client key exchange is not required.

The DSS is a critical cyber asset.  Therefore, the DSS site must comply with applicable NERC Cyber Security standards.

The DSS systems must contain virus protection software and intrusion detection software as applicable to the operating system platform.

4.3 Communication Standards

The DSS must be compliant with all applicable communications standards such as the e-Tagging specification and ICCP specification.  Standards consistent with the E-tag and ICCP shall be used, including SOAP, SMXP, GMT for time representation, etc.  If at some point the participants require an API (for a bidding system for example), the API must be implemented using XML with an associated XSD (schema) defining the XML document content.  Any schemas used in the API interface must be provided to the host and/or participants for public distribution.

The ICCP system for the DSS must support TLS.  Participants may either use non-secure ICCP or secure ICCP and the DSS must accommodate both association types.

4.4 No Single Point of Failure

The DSS system must be fully redundant, including at least dual internet connections using separate providers and dual ICCP connections.  The DSS system must be configured in either a parallel or hot standby configuration.  Disks holding data must be mirrored.

4.5 Data Backup and Storage

The DSS data must be backed up at least daily, with data being moved offsite at least weekly with access controls such that no single employee has access to the offsite data storage.

4.6 Backup DSS {Option 3 price separately}

The DSS must have hot standby system with current data available at a backup site in a geographically distant location.  Maximum time to failover to the backup site must be no more than 2 minutes.  This is to ensure that an unforeseen event, such as a severe earthquake, does not interrupt DSS operation.

Users will be automatically switched to the backup site in the event of failure of the primary site, and be automatically switched to the primary site when it is once again available.

4.7 Structured and Coordinated Upgrades

Upgrades to any component of the DSS must be coordinated with the host and the DSS participants.  Upgrades that impact automated interfaces must be implemented following a structured implementation plan.  This plan must include reasonable time periods of at least 5 weeks for the DSS users to have access to revised API libraries or whatever else is necessary for the DSS users to implement changes in their automated systems.  The 5 week period must be followed by 2 weeks of testing with a near-continuous test DSS available for the DSS users to test against, populated with test data or even real data.

4.8 Utilization of the WECC Operational Network

The DSS ICCP systems will connect to the WON.   The WECC Data Exchange Working Group (DEWG) and the WECC must approve the DSS for WON connectivity.  If approved, the DSS must meet all WON connectivity requirements, especially with regard to security.  This will be critical since the DSS will be receiving tag data over the Internet, and using both the WON and Internet.  The entity hosting the DSS must allow WECC Compliance Monitors to verify that the entity is meeting WECC requirements.

If the DEWG or WECC do not approve access to the WON, a separate network connection would be required for ICCP data exchange.

4.9 DSS Test System {Option 4, price separately}

A DSS test system shall be provided.  The system will generally be available to provide DSS users with the ability to test their systems with the DSS interfaces and functions.  The system shall be available a minimum of 18 hours per day under normal circumstances.  

The system will also be used by whoever is performing upgrades between modules or after that point, in order to provide a test platform for DSS users and host Grid testers.

The system must be capable of being populated with data from the production DSS system.

The test system must be configured so that tests conducted on it have no impact on the infrastructure being used by the production systems.

It shall be possible to connect to both the test and production systems simultaneously using the same client computer.

5.0 Sizing and Performance

5.1 Data Retention

Any information stored by the DSS (such as log data) must be available up to 24 months in the past.  This range accommodates all tags and the ATF data retention requirements.  Any applicable WECC or NERC requirements for data retention must be met.  Realtime data need not be archived.

5.2  User Access

The system must simultaneously accommodate 40 API users, and 40 ICCP dual associations while meeting data throughput standards.  Simultaneous use by these users with 5 active capacity reservations each from multiple parties and active energy requests from the BA users defines the heavy activity state referenced below.

5.3  Reserve Distribution, Portfolio Update, and ATF Update

5.3.1 Moderate Loading State

Update times and API retrieval times shall be measured when the system is in a moderate activity state, processing a normal loading of inbound tags, while 20 users simultaneously request reserves distributed across five suppliers.  Twenty reliability entities will be issuing 30 API queries every 5 minutes.

Portfolio update will occur within 30 seconds of e-Tag Request approval.  

Reserve adjustments will occur within 10 seconds of curtailments or reloads (reliability adjustments).

Requests and responses will be passed between parties within 1 second of receipt via ICCP.

Path MW calculation results must be updated every 20 seconds.

Requests via the API will be returned within one minute.

5.3.2 Heavy Activity State

Update times and API retrieval times shall be measured when the system is in a heavy activity state, processing a peak loading of inbound tags, while 30 users simultaneously request reserves distributed across ten suppliers.  Twenty reliability entities will be issuing 30 API queries every minute. 

Portfolio update will occur within 60 seconds of e-Tag Request approval.  

Reserve adjustments will occur within 20 seconds of curtailments or reloads (reliability adjustments).

Requests and responses will be passed between parties within 4 seconds of receipt via ICCP.

Path MW calculation results must be updated every 60 seconds.

Requests via the API will be returned within two minutes.

5.3  Update Latency

ICCP points shall be updated with new or changed information within four seconds of receipt or calculation of the new information by the DSS under all loading states.

5.4 CPU Utilization

CPU Utilization, averaged over five minutes, shall be below 20% during a moderate activity state and below 50% during a heavy activity state.

5.5 Disk Utilization

Disks will be optimized to improve performance and provide storage adequate for the operating system, operating system tools, all DSS related software, and up to three years of data.  Disk utilization measured with this amount of data shall not exceed 50%.

5.6 Random Access Memory

The DSS shall be configured with sufficient RAM so that during a heavy activity state, disk swapping is below 20 pages per minute.

5.7 Availability

 DSS availability shall be 99.95% measured over a rolling 30-day period.  

6.0 Testing

6.1 Structured Test Document

The vendor shall provide a structured test document that tests all functional and performance requirements of the DSS.  Participating parties may review the document and provide input and corrections which must be incorporated prior to the start of structured testing.  The test document must contain numbered sections consistent with this system requirements document so that testers may easily reference required functionality and compare it to rest results.

6.2 Problem Reporting

The vendor shall provide a structured method of reporting, classifying, and tracking problems.  

6.2.1 Structured Problem Reporting

Each identified possible problem shall be assigned a unique number and assigned a classification that is mutually agreeable to both the vendor and participants.  If mutual agreement cannot be met, the dispute will be elevated to the next level of management in each company.  If mutual agreement cannot be met at the highest level, the problem may be resolved in binding arbitration.

6.2.2 Problem Classifications

Problems will be classified as:

· R – Required Functionality (In the System Requirements Document)

· E – Enhancement (Identified as necessary but not in the System Requirements Document)

· B – Bug (Software or Hardware Problem)

· D – Disputed (Agreement cannot be reached)

Problems will further be classified as:

· C – Critical (Required for system to be considered operational)

· H – High Priority (Not required but very important)

· M – Medium Priority

· L – Low Priority

6.3 Factory Acceptance Testing

The FAT shall be conducted at the vendor’s facility.  Certain client functions may be tested remotely at the client facilities.

The FAT will consist of both structured testing and unstructured testing.  Structured testing will be conducted first.

Unstructured testing will include testing of any required functions in any order at any loading level.

FAT may be conducted several times.  Passing FAT is defined as completion of structured and unstructured testing without finding any problems above those classified as low priority.

FAT testing will continue until the Policy Member Staffs or vendor staffs determine that system problems are so severe that no further testing should be done until the problems are corrected.

At completion of FAT testing, if FAT is not passed, the vendor shall correct all problems classified above low priority and another FAT shall be started.  This will include re-testing of functions already tested since corrections of problems may cause problems elsewhere in the system.

6.4 Factory Performance Testing

The FPT shall be conducted at the vendor’s facility.  Certain client functions may be tested remotely at the client facilities.

The FPT will consist of confirmation that the system meets sizing and performance requirements.  The vendor will be responsible for loading the system to both the medium and heavy activity state.  Policy Member Staff will have ultimate approval and confirmation rights that these activity states are met for the duration of the appropriate performance tests.

Either the vendor or the Policy Member Staff may devise mutually agreeable timing tests (including the use of a stopwatch, performance monitors, or software timers).

6.5 Site Acceptance Testing

The SAT shall be conducted at the DSS host facility(ies).  Client functions will be tested remotely at the participating client facilities.

SAT is a repeat of FAT with the exception that passing SAT is defined as completion of structured and unstructured testing without finding any problems.  SAT testing will be open to any Policy Member.

6.6 Site Performance Testing

The SPT shall be conducted at the DSS host facility(ies).  Certain client functions may be tested remotely at the client facilities.

SPT is a repeat of FPT.

SPT may be waived by the Policy Member at their discretion.

7.0 Documentation

The vendor will be responsible for providing hardware and software documentation.  Participants shall have approval rights over all documentation provided.

7.1 Technical Documentation

The vendor shall provide the Participants with technical documentation describing the hardware architecture and software architecture of the system.  The intent of the technical documentation is to allow the host to maintain the system.  Since a number of methods are possible for describing the system, including UML, DFD’s, etc, there will be no specific requirement in this document as to the form of this documentation.  The only requirement is that the intent be met.

7.2 User Documentation

The vendor shall provide the DSS users with user documentation that describes how the API is used and accessed and all of its possible functions.  The user documentation must also describe how virtual unit and load ICCP data and ICCP datasets may be configured.  The documentation must describe how reliability entities may define paths.  Participants will have approval rights over this documentation.

7.3 Automated Interface Documentation

The vendor shall provide the participants and host with API documentation that describes, in detail, how users may install and/or utilize the API to the DSS.  If the API is implemented using XML, then the schema shall be provided to the users so that they may implement their own XML processor independent of any specific vendor solution.

8.0 Training

The vendor will be responsible for providing training courses.  Participants have approval rights over course content and quality.  The vendor must provide courses that meet Participants’ approval.

These classes may need to be presented in a variety of locations over a number of different days in order to provide access to all DSS users.  

8.1 Technical Training

The vendor shall provide technical training to Host and/or participant Staffs or their appointees in order to assure that they have sufficient knowledge to maintain the system.

8.2 User Training

The vendor shall provide training to the DSS users so that at the end of the course, the users are proficient at using the client interface and understand all of its functions.  

8.3 Automated Interface Training

The vendor shall provide technical training to DSS users on the use of the e-Tag, API, and ICCP interfaces so that the users, at the end of the course, have a thorough understanding of each interface and how to use it.

9.0  Post Implementation Requirements

The vendor will be responsible for providing a number of services after implementation of the DSS.  These may commence at appropriate times after any of the modules.  All upgrades or modifications to software described in this section must be implemented following procedures outlined in section 6.7 of this document.

9.1 Problem Reporting and Enhancement Requests

The vendor shall provide a mechanism for both the host and participating members to report and classify problems and enhancement requests.  These will be assigned priority levels by participants’ staff as follows:

· C – Critical (Required for system to be considered operational)

· H – High Priority (Not required but very important)

· M – Medium Priority

· L – Low Priority

They will also be assigned a classification as follows:

· E – Enhancement 

· B – Bug (Software or Hardware Problem)

· D – Disputed (Agreement cannot be reached)

The vendor will allocate resources to correct the identified problems consistent with the priority level assigned as follows:

· C = immediate mitigation effort required and will be continuous until problem is resolved.  Daily updates from the vendor will be required.

· H = mitigation effort must start no later than the next working day and continue during normal working hours until complete.  Daily updates from the vendor will be required.
· M = mitigation effort must start within the next 10 working days. Vendor will provide an estimate for completion acceptable to the Policy Member Staff. Staff and Vendor will work together to prioritize “M” issues.  Weekly updates from the vendor will be required.

· L = Vendor will provide an estimate for completion acceptable to the Policy Member Staff. Staff and Vendor will work together to prioritize “L” issues.  Weekly updates from the vendor will be required.
9.2 System Upgrades

The Policy Member representatives  or vendor with agreement from the  Policy Members may initiate system hardware and/or software upgrades in order to remain current with external vendor support levels (such as the operating system, programming language, or database vendor) or improve performance or reliability.

Responsibilities for staff performing the upgrades need to be established with the vendor in the DSS contract.

9.3 System Patches

The Participants, the host and vendor must establish a method by which critical operating system patches, database system patches, and any other applicable patches required for ensuring system security, implementing bug fixes, and implementing enhancements will be applied.  Patches that correct security issues must be applied as soon as possible.

9.4 Virus Detection Updates

The host and vendor must establish a method by which any virus detection software is updated.  Updates need to be downloaded and applied daily.

9.5 Maintaining Compliance with Electric Industry Standards and Requirements

The host and vendor must establish a method by which compliance with NERC, NAESB, FERC, and WECC standards and/or requirements is assured.  The vendor must ensure that their software be fully compliant with all applicable standards and requirements when they are enacted by the industry.

10.0 XML Schema Design

<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" elementFormDefault="qualified" attributeFormDefault="unqualified">


<xs:simpleType name="TaggingSourceSinkPointIDDT">



<xs:annotation>




<xs:documentation>Tagging Point ID, based on EIR</xs:documentation>



</xs:annotation>



<xs:restriction base="xs:integer"/>


</xs:simpleType>


<xs:simpleType name="OASISPORPODPointIDDT">



<xs:annotation>




<xs:documentation>OASIS Point ID, based on EIR</xs:documentation>



</xs:annotation>



<xs:restriction base="xs:integer"/>


</xs:simpleType>


<xs:simpleType name="TaggingEntityIDDT">



<xs:annotation>




<xs:documentation>Tagging Entity ID, based on EIR</xs:documentation>



</xs:annotation>



<xs:restriction base="xs:integer"/>


</xs:simpleType>


<xs:element name="BACode" type="TaggingEntityIDDT">



<xs:annotation>




<xs:documentation>Unique ID from the EIR used to identify a Balancing Authority</xs:documentation>



</xs:annotation>


</xs:element>


<xs:element name="PSECode" type="TaggingEntityIDDT">



<xs:annotation>




<xs:documentation>Unique ID for a Purchasing Selling Entity specified in the EIR</xs:documentation>



</xs:annotation>


</xs:element>


<xs:element name="TPCode" type="TaggingEntityIDDT">



<xs:annotation>




<xs:documentation>Unique ID from the EIR used to identify a Transmission Provider</xs:documentation>



</xs:annotation>


</xs:element>


<xs:element name="SCCode" type="TaggingEntityIDDT">



<xs:annotation>




<xs:documentation>Unique ID from the EIR used to identify a Security Coordinator</xs:documentation>



</xs:annotation>


</xs:element>


<xs:element name="LCACode">



<xs:annotation>




<xs:documentation>Unique ID from the EIR used to identify the Balancing Authority which is the sink for the transaction</xs:documentation>



</xs:annotation>


</xs:element>


<xs:element name="GCACode" type="TaggingEntityIDDT">



<xs:annotation>




<xs:documentation>Unique ID from the EIR used to identify the Balancing Authority in which the source for the transaction is located</xs:documentation>



</xs:annotation>


</xs:element>


<xs:element name="TagCode">



<xs:annotation>




<xs:documentation>String used to identify a transaction</xs:documentation>



</xs:annotation>



<xs:simpleType>




<xs:restriction base="xs:string">





<xs:length value="7"/>





<xs:pattern value="[0-9A-Z]{7}"/>




</xs:restriction>



</xs:simpleType>


</xs:element>


<xs:element name="Entity">



<xs:annotation>




<xs:documentation>Any one of the possible parties to an e-Tag</xs:documentation>



</xs:annotation>



<xs:complexType>




<xs:choice>





<xs:element ref="PSECode"/>





<xs:element ref="BACode"/>





<xs:element ref="TPCode"/>





<xs:element ref="SCCode"/>




</xs:choice>



</xs:complexType>


</xs:element>


<xs:element name="ToEntity">



<xs:annotation>




<xs:documentation>Entity to which message is being sent</xs:documentation>



</xs:annotation>



<xs:complexType>




<xs:choice>





<xs:element ref="PSECode"/>





<xs:element ref="BACode"/>





<xs:element ref="TPCode"/>





<xs:element ref="SCCode"/>




</xs:choice>



</xs:complexType>


</xs:element>


<xs:element name="FromEntity">



<xs:annotation>




<xs:documentation>Container for the ID of an entity sending a message</xs:documentation>



</xs:annotation>



<xs:complexType>




<xs:choice>





<xs:element ref="PSECode"/>





<xs:element ref="BACode"/>





<xs:element ref="TPCode"/>





<xs:element ref="SCCode"/>




</xs:choice>



</xs:complexType>


</xs:element>


<xs:element name="POD" type="OASISPORPODPointIDDT">



<xs:annotation>




<xs:documentation>Point of Delivery</xs:documentation>



</xs:annotation>


</xs:element>


<xs:element name="POR" type="OASISPORPODPointIDDT">



<xs:annotation>




<xs:documentation>Point of Receipt</xs:documentation>



</xs:annotation>


</xs:element>


<xs:element name="TaggingPointID" type="TaggingSourceSinkPointIDDT">



<xs:annotation>




<xs:documentation>Generation or Load Point</xs:documentation>



</xs:annotation>


</xs:element>


<xs:element name="DateTimeStamp" type="xs:dateTime">



<xs:annotation>




<xs:documentation>Date Time GMT</xs:documentation>



</xs:annotation>


</xs:element>


<xs:element name="TagID">



<xs:annotation>




<xs:documentation>Collection of information that uniquely identifies an e-Tag</xs:documentation>



</xs:annotation>



<xs:complexType>




<xs:sequence>





<xs:element ref="GCACode"/>





<xs:element ref="PSECode"/>





<xs:element ref="TagCode"/>





<xs:element ref="LCACode"/>




</xs:sequence>



</xs:complexType>


</xs:element>


<xs:element name="MWLevel" type="xs:integer">



<xs:annotation>




<xs:documentation>Current Dynamic MW associated with a particular dynamic e-Tag or set of e-Tags</xs:documentation>



</xs:annotation>


</xs:element>


<xs:element name="RequestParameters">



<xs:annotation>




<xs:documentation>A set of parameters used in the query by DSS, specified by the requestor</xs:documentation>



</xs:annotation>



<xs:complexType>




<xs:sequence>





<xs:element ref="TagID" minOccurs="0"/>





<xs:element ref="GCACode" minOccurs="0"/>





<xs:element ref="LCACode" minOccurs="0"/>





<xs:element ref="TPCode" minOccurs="0"/>





<xs:element ref="PSECode" minOccurs="0"/>





<xs:element ref="POD" minOccurs="0"/>





<xs:element ref="POR" minOccurs="0"/>





<xs:element ref="TaggingPointID" minOccurs="0"/>




</xs:sequence>



</xs:complexType>


</xs:element>


<xs:element name="GetCurrentMWLevel">



<xs:annotation>




<xs:documentation>A Request from an entity for the current MW levels for a single e-Tag or set of e-Tags</xs:documentation>



</xs:annotation>



<xs:complexType>




<xs:sequence>





<xs:element ref="FromEntity"/>





<xs:sequence maxOccurs="1000">






<xs:element ref="RequestParameters"/>





</xs:sequence>




</xs:sequence>



</xs:complexType>


</xs:element>


<xs:element name="GetCurrentMWLevelResponse">



<xs:annotation>




<xs:documentation>Response to a request for current MW level</xs:documentation>



</xs:annotation>



<xs:complexType>




<xs:sequence>





<xs:element ref="ToEntity"/>





<xs:element ref="DateTimeStamp"/>





<xs:sequence maxOccurs="2000">






<xs:element ref="TagID"/>






<xs:element ref="MWLevel"/>





</xs:sequence>




</xs:sequence>



</xs:complexType>


</xs:element>


<xs:element name="GetCurrentMWSum">



<xs:annotation>




<xs:documentation>A Request from an entity for the current MW levels for a single e-Tag or set of e-Tags summed by DSS</xs:documentation>



</xs:annotation>



<xs:complexType>




<xs:sequence>





<xs:element ref="FromEntity"/>





<xs:sequence maxOccurs="1000">






<xs:element ref="RequestParameters"/>





</xs:sequence>




</xs:sequence>



</xs:complexType>


</xs:element>


<xs:element name="GetCurrentMWSumResponse">



<xs:annotation>




<xs:documentation>Summation of MWs associated with each RequestParameter set</xs:documentation>



</xs:annotation>



<xs:complexType>




<xs:sequence>





<xs:element ref="ToEntity"/>





<xs:element ref="DateTimeStamp"/>





<xs:sequence maxOccurs="1000">






<xs:element ref="RequestParameters"/>






<xs:element ref="MWLevel"/>





</xs:sequence>




</xs:sequence>



</xs:complexType>


</xs:element>

</xs:schema>

11.0 Examples

11.1 Single Unit, Single Load, Single Contract

Source BA 1BA 1 has a single DSS virtual load.

Sink BA 2 has a single DSS virtual generating unit.

The LSE purchases 100 MW of dynamic scheduling capacity which will be sourced by BA 1BA 1 and sink in BA 2.  The LSE constructs a tag with the transmission allocation set to 100 and the energy profile set to 0.  The misc info ramp_rate is set to 25 indicating the ramp rate is 25 MW/minute.  The proper product code is set into the first physical segment of the e-Tag.  The e-Tag type is set to DYNAMIC and the DSS is indicated as a recipient.

At the start of the operating hour, the DSS looks at any APPROVED DYNAMIC e-Tags intended for it and based on this particular e-Tag sends a 100 MW Resource value and 25 MW ramp rate value to the sink BA.  The DSS sends a 100 MW Obligation value to the source BA.  

During the operating hour, BA 2’s virtual generating unit has a Max MW of 100 and ramp rate of 25.  If sink BA 2 sets the DSS virtual generating unit under AGC control, then the EMS for BA 2 will begin allocating generation to the DSSVU as it requires.  The resulting MW requests are sent to the DSS.  Note that BA 2 may never request any MW from the virtual unit (always sending a zero), they may block load the unit (sending a fixed MW), they may put the virtual unit under some other control mode (such as emergency assist, base assist, etc), or they may send a value using any other method they choose.

The DSS receives the signal from BA 2 distributes the signal as a Request MW to BA 1BA 1.  BA 1BA 1 sends a response MW to the DSS which passes the response MW on to BA 2.

At the end of the operating hour, the DSS calculates the integrated MWh value for the response MWs sent by BA 1BA 1 to BA 2 and makes an adjustment to the e-Tag reflecting this value.

11.2 Single Unit, Single Load, Four Contracts

Source BA 1 has a single DSS virtual load.

Source BA 2 has a single DSS virtual load

Source BA 3 has a single DSS virtual load

Sink BA 4 has a single DSS virtual generating unit.

Sink BA 5 has a single DSS virtual generating unit.

The LSE for D purchases 100 MW of dynamic scheduling capacity from BA 1 with ramp rate of 25, 50 MW from BA 2 with ramp rate of 10, and 25 MW from BA 3 with ramp rate of 10.  No order selection is made indicating pro-rata across all 3 contracts.

The LSE for E purchases 100 MW of dynamic scheduling capacity from BA 2 with ramp rate of 25.

At the start of the operating hour, the DSS looks at any APPROVED DYNAMIC e-Tags intended for it and based on this particular set of e-Tags sends a 175 MW Resource value and 35 MW ramp rate value to sink BA 4.  The DSS sends a 200 MW Obligation value to the source BA 1, 50 to BA 2 and 25 to BA 3.  The DSS sends a 100 MW Resource value and 25 MW ramp rate value to BA 5.

During the operating hour, BA 4’s virtual generating unit has a Max MW of 175 and ramp rate of 35 while BA 5’s virtual generating unit has a Max MW of 100 and ramp rate of 25.  If sink BA 4 and BA 5 set their DSS virtual generating units under AGC control, then the EMSs for BA 4 and 5 will begin allocating generation to their DSS VU’s as they require.  The resulting MW requests are sent to the DSS.

The DSS receives the signal from BA’s 4 and 5 and distributes the signals as a Request MW to BA 1, 2, and 3.  BA 1, 2, and 3 send a response MW to the DSS which passes the response MW on to BA 4 and 5.  

At the end of the operating hour, the DSS calculates the integrated MWh value for the response MWs sent by BA 1, 2, and 3 to BA 4 and 5 and makes adjustments to the e-Tags reflecting this value.

12.0 Glossary
Glossary

	Term
	Definition

	{Source BA, Sink BA, PSE} Code
	Entity Code defined in the Electric Industry Registry

	ACTIVE
	An Approval State Type indicating that a party has specifically indicated their willingness or unwillingness to implement a particular Request.

	Application Program Interface (API)
	A set of routines, data structures, object classes and/or protocols provided by libraries and/or operating system services in order to support the building of applications.

	Active Approval
	An approval or denial that occurred through an entity’s deliberate indication of their intent.

	Approval Entity
	Entities identified on the transaction path of an e-Tag that have been authorized with approval rights by NERC/NAESB standards.

	Approval Rights
	The rights that an entity has to approve, deny, curtail, or otherwise modify an e-Tag. 

	Approval State
	The State communicating an Approval Entity’s willingness to implement a particular Request.

	Approval State Type
	A description of the manner in which an Approval Entity’s State was set.

	APPROVED
	Approval State indicating that an entity is willing to implement a Request.  This is also the Request State and is achieved when either all entities with approval rights on the Request have submitted their approvals, or the market assessment period has expired and all reliability entities (BA, TSP, SE) have approved the Request and no market entities (GPE, LSE, or PSE whose transmission rights are cited) have denied the Request.  Once a Request reaches this state, an e-Tag is created or modified as called for by the Request.

	Arranged Interchange
	The state where the Interchange Authority has received the Interchange information (initial or revised).

	Asynchronous
	A two-part communication, involving a request message followed by a separate response message.

	Author Rights
	The rights a Request author has to submit, view, receive updates regarding, request changes to, and withdraw a Request.

	Balancing Authority (BA)
	A function associated with an electrical system bounded by interconnection (tie line) metering and telemetry.

	Balancing Authority Area (BAA)
	The collection of generation, transmission, and loads within the metered boundaries of the Balancing Authority.  The Balancing Authority maintains load resource balance within this area.

	Base Profile
	The profile associated with the new e-Tag, as originally requested.

	Block Start Time
	See Tag Start Time

	CANCELLED
	Final Composite State that results when the e-Tag Author issues a RequestTerminateTag message for an e-Tag with a composite status of CONFIRMED prior to the e-Tag’s ramp start time with the termination time in the Request set to the block start time of the e-Tag and the Request State becomes APPROVED.  The Composite State of the e-Tag changes from CONFIRMED to CANCELLED as soon as the Request becomes APPROVED. The Authority sets the market level and transmission allocation of the e-Tag to zero. Once reached, this state may not transition to any other state.

	CC List
	A list of EIR registered entities that may be included in an e-Tag that are sent distributions from the Authority Service.

	COMMFAIL
	A Delivery State indicating that communications were unable to be established between the sender of a message and the recipient.

	Composite State
	This is the overall state of the e-Tag which can have any of the following values:  CONFIRMED, IMPLEMENTED, CANCELLED, PENDING, WITHDRAWN, TERMINATED, EXPIRED and DENIED.

	CONFIRMED
	The Composite State of a tag for which the tag creation request is in a state of APPROVED, the ramp start time is greater than or equal to the current time, and which has not been CANCELLED or TERMINATED.  This State may transition to IMPLEMENTED, CANCELLED, or TERMINATED.  

	Correction
	A change to a Request e-Tag’s composition prior to the expiration of the approval window, as defined in NERC/NAESB standards.

	Current Level
	The current level is derived based upon all approved e-Tag Requests applied in RequestID order.  The current level represents the intended energy transfer at specific points in time.

The initial current level is set to the market level for each base profile.  The current level will vary by physical segment under certain circumstances (“in-kind” losses for example).  The current level may be modified by either approved market level changes or reliability limit changes.  The current level is set to the lower of the Exception Reliability Limit or the Effective Market Level which is defined as the current Exception Market Level if one exists or, if none exists, then the Base Market Level.

	DC Tie Operator
	An entity that operates a DC transmission facility; specifically, one that provides a connection between two different interconnections.

	DELIVERED
	Delivery State indicating that a particular Request was distributed to and received by a party.

	Delivery State
	A value used to provide information about a party’s receipt of a particular Request.

	DENIED
	Approval State indicating that a party is unwilling to implement a particular Request.  If one or more Approval Entities set their Approval State to DENIED then the resulting Request State will become DENIED upon the expiration of the Request’s approval window.  Once a Request achieves this state, it cannot transition to any other state.

	Dynamic Scheduling System (DSS)
	A centralized node that interfaces participant systems to e-Tag requests via ICCP links.

	Electric Industry Registry (EIR)
	Data set provided by the Electric Industry Registry vendor describing entity information, such as name, acronym, phone numbers, service URLs, etc… of registered participants.

	Energy Management System (EMS)
	A system of computer-aided tools used by operators of electric utility grids to monitor, control, and optimize the performance of the generation and/or transmission system.

	 e-Tag
	Document describing a physical interchange transaction and its associated participants.  An e-Tag is the result of one or more requests.

	Exception Profile
	A profile containing time specific changes to original profile values 

	Exchange
	Amount of energy exchanged between two parties; encompasses both physical interchange and title transfers.

	EXPIRED
	Approval State and Request State that results when one or more reliability Approval Services fail to actively respond to the IA’s assessment distribution before the assessment period ends.  Once a Request transitions to this state, it cannot transition to any other state.

	Extensible Markup Language (XML)
	A general-purpose specification for creating custom markup languages.

	Financial Path
	Path defining the financially responsible parties of a transaction, detailing ownership of energy across physical movement of energy as well as purely financial.

	Generation Providing Entity (GPE)
	Merchant selling energy from owned, affiliated, or contractually bound generation. 

	Heartbeat
	

	Implement
	Allow energy to be scheduled as described.

	IMPLEMENTED
	The Composite State of a tag for which the tag creation request is in a state of APPROVED, the ramp start time is less than the current time, and which has not been cancelled or terminated.  This State may transition to TERMINATED.

	Inter-Control Center Communications Protocol (ICCP)
	A real-time data exchange protocol providing features for data transfer, monitoring and control.

	In-Kind Losses
	Transmission losses delivered coincident with energy delivery.

	Individual Approval State
	The Approval State associated with a specific party to the e-Tag.

	Individual Delivery States
	The Delivery State associated with a specific party to the e-Tag.

	Interchange Distribution Calculator (IDC)
	NERC tool used to determine curtailments during TLR.

	Interchange Transaction
	A business exchange between two parties that result in the physical flow of energy from one point to another; a strict definition would indicate that exchange must be from one Balancing Authority to another, but for the purposes of this document, any such flow utilizing Point-to-Point service shall be considered an Interchange Transaction.

	Internet Service Provider (ISP)
	A company that offers its customers access to the Internet.

	INVALID
	Delivery state indicating that a party received a request distribution, but felt it was not syntactically or semantically correct

	Load Serving Entity (LSE)
	Marketer purchasing energy with the intent to deliver to and serve an affiliated or contractually bound load.

	Market Entity
	PSE, GPE, or LSE

	Market Level
	Desired energy profile for the transaction; level of market-desired flow.

	Maximum Reservation Capacity
	The commitment of transmission resources to support a particular transaction; typically the same as actual flow.

	Minute Boundary
	Date/Time value “seconds” are zero.

	Misc Info Field
	An array field that may be included in the e-Tag consisting of token and value pairs.

	NA
	Special Approval State or Approval State Type indicating that the entity does not have approval rights over the Request or that the Request has not yet been delivered to the entity.

	Open Access Sametime Information System (OASIS)
	An electronic posting system that the Transmission Service Provider maintains for transmission access data and that allows all transmission customers to view the data simultaneously.

	OVERRIDE
	Approval State Type indicating the Approval State for the entity was manually overridden by the entity providing the Authority Service.

	PASSIVE
	Approval State type indicating that the entity was unable to state their intentions within the assessment period and the system has made an automated decision on their behalf.

	Passive Approval
	An approval that occurred through the expiration of a Request’s evaluation window without an active approval; set automatically by the Authority when the expiration occurs.  Passive approval is only applicable to non-reliability entities such as GPE, LSE, and PSE (whose transmission rights are cited).  

	Passive Denial
	A denial that occurred through the expiration of a Request’s evaluation window without an active approval or denial; set automatically by the Authority when the expiration occurs.  Passive denial is only applicable to reliability entities such as BA, SE, and TSP.

	PENDING
	Initial Request State and Approval State.

	Physical Path
	The source to sink route (via intermediate transmission paths) between generation and load.

	Point of Delivery (POD)
	A location that the Transmission Service Provider specifies on its transmission system where an Interchange Transaction leaves or a Load-Serving Entity receives its energy.

	Point of Receipt (POR)
	A location that the Transmission Service Provider specifies on its transmission system where an Interchange Transaction enters or a Generator delivers its output.

	Profile
	A time/level matrix that defines an energy flow or other related information.

	Purchasing-Selling Entity (PSE)
	Any entity eligible to apply for an order requiring a Transmitting utility to provide Transmission Services under Section 211 of the Federal Power Act.

	QUEUED
	Delivery State indicating the Request is scheduled for delivery but has not yet been successfully delivered.

	Ramp Start and Stop Times
	The times determined using the e-Tag Start and Stop times in conjunction with the supplied or default ramp durations using the methodology defined in this specification.

	Reliability Authority Service (RAS)
	Service used to collect transaction information for analysis, particularly with regard to system security.

	Reliability Coordinator (RC)
	An entity that provides the reliability assessment and emergency operations coordination for a specific portion of an interconnection.

	Reliability Entity
	BA, SE, or TSP

	Reliability Level
	Profile at which a transaction may flow, based on reliability considerations; limit of energy flow.

	Request
	An electronic notation of a particular desired action with regard to a new or existing interchange transaction.  An APPROVED Request results in either the creation of an e-Tag or the modification of an existing e-Tag.

	Request For Interchange (RFI)
	A collection of required data, as defined in Appendix C of the NAESB Coordinate Interchange standard, necessary for the purpose of submitting to the Interchange Authority as an Arranged Interchange.

	Request State
	  The overall status of a Request which can be any of the following:  PENDING, APPROVED, WITHDRAWN, EXPIRED, or DENIED.

	Scheduling Entity (SE)
	Scheduling Entity – Reference in the e-Tag for the Balancing Authority responsible for the bulk transmission system over which a transmission segment flows.  The SE may also be an entity performing this function on behalf of the Balancing Authority and must be defined as performing that function in the Electric Industry Registry.

	Security Key
	A security token, used to authenticate an entity involved in the e-Tag messaging system

	Service
	One of four types of computer systems used in the e-Tag messaging system (Tag Agent, Authority, Approval, Reliability Authority)

	Sink
	Final point of delivery for a transaction.

	Sink Balancing Authority (Sink BA)
	The Balancing Authority metered area in which load is located

	Simple Object Access Protocol (SOAP)
	A protocol specification for exchanging structured information in the implementation of Web Services.

	Source
	Initial point of supply for a transaction.

	Source Balancing Authority (Source BA)
	The Balancing Authority metered area in which generation is located.

	State
	Either the Request State, Composite State, Individual Delivery State, or Individual Approval State.

	Straddle Ramp
	Ramp that divides the start ramp duration equally across the profile block start or end time.

	STUDY
	The approver has actively decided to defer their decision to approve or deny until a later time within their approval window, but wishes to communicate their acknowledgement of the request back to the sender.

	Synchronous
	Message type in which the requesting message is responded to within the same connection.

	Tag
	 e-Tag

	Tag Agent Service (Agent)
	Software component used to generate and submit new e-Tags, Corrections, and Profile Changes to an Authority and to receive State information for these requests.

	Tag Approval Service (Approval)
	Software component used to indicate individual approval entity responses when requested by Authority Service, as well as submit Profile Changes.

	Tag Author
	Entity that creates and submits an e-Tag; the caller of the Request NewTag method.

	Tag Authority Service (Authority)
	Software component that receives Agent and Approval Requests and Responses and forwards them to the appropriate Approval Services. Also maintains master copy of an e-Tag (all associated Requests), the Composite State of the e-Tag, etc. and responds to queries regarding the e-Tags in its possession

	Tag Code
	7 Character code used as part of the e-Tag ID to identify a transaction.  

	Tag ID
	Identifier of the e-Tag represented by combining Source BA code, PSE code, an e-Tag Code, and Sink BA code.

	Tag Start Time
	The earliest time listed in any part of a tag, including energy, transmission, and loss accounting.

	Tag Stop Time
	The latest time listed in any part of a tag, including energy, transmission, and loss accounting.  

	TERMINATED
	Composite State that results when the e-Tag Author issues a RequestTerminateTag message for an e-Tag with a composite status of IMPLEMENTED.  The Composite State of the e-Tag changes from IMPLEMENTED to TERMINATED once the current time is less than or equal to the termination time.  The termination time plus stop ramp duration must be greater than or equal to the current time except in the case of ATF e-Tags which may be terminated up to 168 hours into the past. The Authority sets all market level and transmission allocation profiles of the e-Tag to zero at and after the termination time when the Request State becomes APPROVED. Once an e-Tag has reached this Composite State, it cannot transition to any other Composite State, and the e-Tag can only be adjusted between its block start time and the Request’s termination time (i.e. it can no longer be extended past the Request’s termination time).

	Termination Time
	The time at which the IMPLEMENTED e-Tag will be transition to TERMINATED.  The earliest termination time of approved termination requests associated with the e-Tag is the termination time for the e-Tag.

	Test e-Tag
	An e-Tag used for diagnostic purposes; does not represent actual transacted business.

	Title Transfer
	An exchange of energy ownership; may or may not be associated with a physical movement of energy.

	Transaction Information System (TIS)
	Transaction Information System – currently implemented as e-Tagging.

	Transmission Allocation
	Set by the e-Tag Author, it is a description of how a reservation or contract is being used in a particular e-Tag.  The Transmission Allocation allows the author to specify the duration and megawatt level of the capacity used from a transmission reservation to support the e-Tag transaction.  

	Transmission Customer (TC)
	A PSE specified as owner (rights holder) in a Transmission Allocation in the e-Tag.  The PSE may or may not be the energy title holder.

	Transmission Service Provider (TSP)
	A registered entity that administers the transmission tariff and

provides Transmission Service to Transmission Customers under applicable transmission service agreements.

	Universal Coordinated Time (UTC)
	Time standard used by the e-Tagging System for communication purposes; also referred to as Greenwich Mean Time (GMT).

	Valid
	Passed syntax checks by an e-Tag Service  (i.e. not invalid)

	Viewing Rights
	The rights of an entity to view transaction details.

	Virtual Generators (VGs)
	One or more dynamic schedule resources

	Virtual Loads (VLs)
	One or more dynamic schedule obligations

	WECC Interchange Tool (WIT)
	Authority Service and then some.

	WECC Operational Network (WON)
	Private frame relay network provided by the CAISO on behalf of the WECC for the exchange of reliability data between reliability entities.

	WITHDRAWN
	Final Request State that results when a request submitter (Tag Author or Adjustment requester) submits a WithdrawRequest message before the Request has reached any other final state (e.g., APPROVED, DENIED, etc.).  This state may not transition to any other state.

	XML
	Extensible Mark-up Language
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