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· 2
Process for Planning Guide Revision

2.1
Introduction

(1)
A request to make additions, edits, deletions, revisions, or clarifications to this Planning Guide, including any attachments and exhibits to this Planning Guide, is called a Planning Guide Revision Request (PGRR).  Except as specifically provided in other sections of this Planning Guide, this Section 2, Process for Planning Guide Revision, shall be followed for all PGRRs.  ERCOT Members, Market Participants, Public Utility Commission of Texas (PUCT) Staff, Texas Regional Entity (TRE) Staff, ERCOT, and any other Entities are required to utilize the process described herein prior to requesting, through the PUCT or other Governmental Authority, that ERCOT make a change to this Planning Guide, except for good cause shown to the PUCT or other Governmental Authority.

(2)
The “next regularly scheduled meeting” of the Planning Working Group (PLWG), the Reliability and Operations Subcommittee (ROS), the Technical Advisory Committee (TAC), or ERCOT Board shall mean the next regularly scheduled meeting for which required Notice can be timely given regarding the item(s) to be addressed, as specified in the appropriate ERCOT Board or committee procedures.

(3)
Throughout the Planning Guide, references are made to the ERCOT Protocols.  ERCOT Protocols supersede the Planning Guide and any PGRR must be compliant with the Protocols.  The ERCOT Protocols are subject to the revision process outlined in Protocol Section 21, Process for Nodal Protocol Revision.

(4)
ERCOT may make non-substantive corrections at any time during the processing of a particular PGRR.  Under certain circumstances, however, the Planning Guide can also be revised by ERCOT rather than using the PGRR process outlined in Section 2.

(a)
This type of revision is referred to as an “Administrative PGRR” or “Administrative Changes” and shall consist of non-substantive corrections, such as typos (excluding grammatical changes), internal references (including table of contents), improper use of acronyms, and references to ERCOT Protocols, PUCT Substantive Rules, the Public Utility Regulatory Act (PURA), North American Electric Reliability Corporation (NERC) regulations, Federal Energy Regulatory Commission (FERC) rules, etc. 

(b)
ERCOT shall post such Administrative PGRRs to the ERCOT website and distribute the PGRR to the PLWG at least ten Business Days before implementation.  If no Entity submits comments to the Administrative PGRR in accordance with paragraph (1) of Section 2.4.3, Planning Working Group Review and Action, ERCOT shall implement it according to paragraph (4) of Section 2.6, Planning Guide Revision Implementation.  If any ERCOT Member, Market Participant, PUCT Staff, TRE Staff or ERCOT submits comments to the Administrative PGRR, then it shall be processed in accordance with the PGRR process outlined in Section 2.

2.2
Submission of a Planning Guide Revision Request

a. The following Entities may submit a Planning Guide Revision Request (PGRR):

(a)
Any Market Participant;

(b)
Any ERCOT Member;

(c)
Public Utility Commission of Texas (PUCT) Staff;

(d)
Texas Regional Entity (TRE) Staff;

(e)
ERCOT; and

(f)
Any other Entity that meets the following qualifications:

(i)
Resides (or represent residents) in Texas or operates in the Texas electricity market; and

(ii)
Demonstrates that Entity (or those it represents) is affected by the Customer Registration or Renewable Energy Credit (REC) Trading Program sections of the ERCOT Protocols.

2.3
Planning Working Group

b. (1)
The Planning Working Group (PLWG) shall review and recommend action on formally submitted PGRRs, provided that:

(a)
PLWG meetings are open to ERCOT, ERCOT Members, Market Participants, Texas Regional Entity (TRE) Staff, and Public Utility Commission of Texas (PUCT) Staff; and

(b)
Each Market Segment is allowed to participate.

(2)
Where additional expertise is needed, the PLWG may request that the Reliability and Operations Subcommittee (ROS) refer a Planning Guide Revision Request (PGRR) to existing Technical Advisory Committee (TAC) subcommittees, working groups or task forces for review and comment on the PGRR.  Suggested modifications, or alternative modifications if a consensus recommendation is not achieved by a non-voting working group or task force, to the PGRR should be submitted by the chair or the chair’s designee on behalf of the commenting subcommittee, working group or task force as comments on the PGRR for consideration by PLWG.  However, the PLWG shall retain ultimate responsibility for the processing of all PGRRs.

(3)
The PLWG shall ensure that the Planning Guide is compliant with the ERCOT Protocols.  As such, the PLWG will monitor all changes to the ERCOT Protocols and initiate any PGRRs necessary to bring the Planning Guide in conformance with the ERCOT Protocols.  The PLWG will also initiate a Nodal Protocol Revision Request (NPRR) if such a change is necessary to accommodate a proposed PGRR prior to proceeding with that PGRR.

(4)
ERCOT shall consult with the PLWG chair to coordinate and establish the meeting schedule for the PLWG.  The PLWG shall meet at least once per month, unless no PGRRs were submitted during the prior 24 days, and shall ensure that reasonable advance notice of each meeting, including the meeting agenda, is posted on the ERCOT website.

2.4
Planning Guide Revision Procedure

2.4.1
Review and Posting of Planning Guide Revision Requests

(1)
Planning Guide Revision Requests (PGRRs) shall be submitted electronically to ERCOT by completing the designated form provided on the ERCOT website.  ERCOT shall provide an electronic return receipt response to the submitter upon receipt of the PGRR.

c. (2)
The PGRR shall include the following information:

(a)
Description of requested revision and reason for suggested change;

(b)
Impacts and benefits of the suggested change on ERCOT market structure, ERCOT operations, and Market Participants, to the extent that the submitter may know this information;

(c)
Impact Analysis (applicable only for a PGRR submitted by ERCOT);

(d)
List of affected Planning Guide sections and subsections;

(e)
General administrative information (organization, contact name, etc.); and

(f)
Suggested language for requested revision.

(3)
ERCOT shall evaluate the PGRR for completeness and shall notify the submitter, within five Business Days of receipt, if the PGRR is incomplete, including the reasons for such status.  ERCOT may provide information to the submitter that will correct the PGRR and render it complete.  An incomplete PGRR shall not receive further consideration until it is completed.  In order to pursue the PGRR, a submitter must submit a completed version of the PGRR.

(4)
If a submitted PGRR is complete or once a PGRR is completed, ERCOT shall post the PGRR on the ERCOT website and distribute to the Planning Working Group (PLWG) within three Business Days.

2.4.2
Withdrawal of a Planning Guide Revision Request

(1)
A submitter may withdraw or request to withdraw a PGRR by submitting a completed Request for Withdrawal form provided on the ERCOT website.  ERCOT shall post the submitter’s Request for Withdrawal on the ERCOT website within three Business Days of submittal.

(2)
The submitter of a PGRR may withdraw the PGRR at any time before the PLWG recommends approval of the PGRR.  If the PLWG has recommended approval of the PGRR, the Request for Withdrawal must be approved by the Reliability and Operations Subcommittee (ROS) if the PGRR has not yet been recommended for approval by ROS.  

(3)
If ROS has recommended approval of the PGRR, the Request for Withdrawal must be approved by the Technical Advisory Committee (TAC) if the PGRR has not yet been approved or recommended for approval by TAC.

(4)
If TAC has recommended approval of a PGRR that requires an ERCOT project for implementation, the Request for Withdrawal must be approved by the ERCOT Board if the PGRR has not yet been approved by the ERCOT Board.

(5)
Once a PGRR that requires an ERCOT project for implementation is approved by the ERCOT Board or a PGRR that does not require an ERCOT project for implementation is approved by TAC, such PGRR cannot be withdrawn.

2.4.3
Planning Working Group Review and Action

(1)
Any ERCOT Member, Market Participant, Public Utility Commission of Texas (PUCT) Staff, Texas Regional Entity (TRE) Staff or ERCOT may comment on the PGRR.

(2)
To receive consideration, comments must be delivered electronically to ERCOT in the designated format provided on the ERCOT website within 21 days from the posting date of the PGRR.  Comments submitted after the 21 day comment period may be considered at the discretion of PLWG after these comments have been posted.  Comments submitted in accordance with the instructions on the ERCOT website, regardless of date of submission, shall be posted to the ERCOT website and distributed electronically to the PLWG within three Business Days of submittal.

d. (3)
The PLWG shall consider the PGRR at its next regularly scheduled meeting after the end of the 21 day comment period, unless the 21 day comment period ends less than three Business Days prior to the next regularly scheduled PLWG meeting.  In that case, the PGRR will be considered at the next subsequent regularly scheduled PLWG meeting.  At such meeting, the PLWG may take action on the PGRR.  In considering action on a PGRR, the PLWG may:

(a)
Recommend approval of the PGRR as submitted or as modified;

(b)
Recommend rejection of the PGRR;

(c)
If no consensus can be reached on the PGRR, present options for ROS consideration;

(d)
Defer decision on the PGRR; or

(e)
Recommend that ROS refer the PGRR to a subcommittee, working group or task force as provided in Section 2.3, Planning Working Group.

e. (4)
Within three Business Days after PLWG takes action, ERCOT shall issue an PLWG Report reflecting the PLWG action and post it to the ERCOT website.  The PLWG Report shall contain the following items:

(a)
Identification of submitter;

(b)
Planning Guide language recommended by the PLWG, if applicable;

(c)
Identification of authorship of comments, if applicable;

(d)
Proposed effective date of the PGRR;

(e)
Recommended priority and rank for any PGRRs requiring an ERCOT project for implementation; and

(f)
PLWG action.

2.4.4
Comments to the Planning Working Group Report

(1)
Any ERCOT Member, Market Participant, PUCT Staff, TRE Staff, or ERCOT may comment on the PLWG Report.  Within three Business Days of receipt of comments related to the PLWG Report, ERCOT shall post such comments to the ERCOT website.  Comments submitted in accordance with the instructions on the ERCOT website, regardless of date of submission, shall be posted on the ERCOT website within three Business Days of submittal.

(2)
The comments on the PLWG Report will be considered at the next regularly scheduled PLWG or ROS meeting where the PGRR is being considered.

2.4.5
Planning Guide Revision Request Impact Analysis

(1)
ERCOT shall submit to PLWG an initial Impact Analysis based on the original language in the PGRR with any ERCOT-sponsored PGRR.  The initial Impact Analysis will provide PLWG with guidance as to what ERCOT computer systems, operations, or business functions could be affected by the PGRR as submitted. 

(2)
If PLWG recommends approval of a PGRR, ERCOT shall prepare an Impact Analysis based on the proposed language in the PLWG Report.  If ERCOT has already prepared an Impact Analysis, ERCOT shall update the existing Impact Analysis, if necessary, to accommodate the language recommended for approval in the PLWG Report.

f. (3)
The Impact Analysis shall assess the impact of the proposed PGRR on ERCOT computer systems, operations, or business functions and shall contain the following information:

(a)
An estimate of any cost and budgetary impacts to ERCOT for both implementation and ongoing operations;

(b)
The estimated amount of time required to implement the PGRR;

(c)
The identification of alternatives to the PGRR that may result in more efficient implementation; and

(d)
The identification of any manual workarounds that may be used as an interim solution and estimated costs of the workaround.

(4)
Unless a longer review period is warranted due to the complexity of the proposed PLWG Report, ERCOT shall issue an Impact Analysis for a PGRR for which PLWG has recommended approval of prior to the next regularly scheduled PLWG meeting.  ERCOT shall post the results of the completed Impact Analysis on the ERCOT website.  If a longer review period is required by ERCOT to complete an Impact Analysis, ERCOT shall submit comments with a schedule for completion of the Impact Analysis to the PLWG.

2.4.6
Planning Working Group Review of Impact Analysis

(1)
After ERCOT posts the results of the Impact Analysis, PLWG shall review the Impact Analysis at its next regularly scheduled meeting.  PLWG may revise its PLWG Report after considering the information included in the Impact Analysis or additional comments received on the PLWG Report.

(2)
After consideration of the Impact Analysis and the PLWG Report, ERCOT shall issue a revised PLWG Report and post it on the ERCOT website within three Business Days of the PLWG consideration of the Impact Analysis and the PLWG Report.  If PLWG revises the proposed PGRR, ERCOT shall update the Impact Analysis, if necessary, and issue the updated Impact Analysis to ROS.  If a longer review period is required for ERCOT to update the Impact Analysis, ERCOT shall submit comments with a schedule for completion of the Impact Analysis to ROS.

(3)
If the PGRR requires an ERCOT project for implementation, at the same meeting, PLWG shall assign a recommended priority and rank for the associated project.

2.4.7
Reliability and Operations Subcommittee Vote

g. (1)
ROS shall consider any PGRRs that PLWG has submitted to ROS for consideration for which both an PLWG Report and an Impact Analysis (as updated if modified by PLWG under Section 2.4.6, Planning Working Group Review of Impact Analysis) have been posted on the ERCOT website.  The following information must be included for each PGRR considered by ROS:

(a)
The PLWG Report and Impact Analysis; and

(b)
Any comments timely received in response to the PLWG Report.

h. (2)
The quorum and voting requirements for ROS action are set forth in the Technical Advisory Committee Procedures.  In considering action on an PLWG Report, ROS shall:

(a)
Recommend approval of the PGRR as recommended in the PLWG Report or as modified by ROS;

(b)
Reject the PGRR;

(c)
Defer decision on the PGRR;

(d)
Remand the PGRR to the PLWG with instructions; or

(e)
Refer the PGRR to another ROS working group or task force or another TAC subcommittee with instructions. 

(3)
If a motion is made to recommend approval of a PGRR and that motion fails, the PGRR shall be deemed rejected by ROS unless at the same meeting ROS later votes to recommend approval of, defer, remand, or refer the PGRR.  If a motion to recommend approval of a PGRR fails via email vote according to the Technical Advisory Committee Procedures, the PGRR shall be deemed rejected by ROS unless at the next regularly scheduled ROS meeting or in a subsequent email vote prior to the meeting, ROS votes to recommend approval of, defer, remand, or refer the PGRR.  The rejected PGRR shall be subject to appeal pursuant to Section 2.4.12, Appeal of Action.

i. (4)
Within three Business Days after ROS takes action on the PGRR, ERCOT shall issue a ROS Report reflecting the ROS action and post it on the ERCOT website.  The ROS Report shall contain the following items:

(a)
Identification of the submitter of the PGRR;

(b)
Modified Planning Guide language proposed by ROS, if applicable;

(c)
Identification of the authorship of comments, if applicable;

(d)
Proposed effective date(s) of the PGRR;

(e)
Recommended priority and rank for any PGRR requiring an ERCOT project for implementation;

(f)
PLWG action; and

(g)
ROS action.

2.4.8
ERCOT Impact Analysis Based on Reliability and Operations Subcommittee Report

ERCOT shall review the ROS Report and, if necessary, update the Impact Analysis as soon as practicable.  If the PGRR does not require a project assigned to the Unfunded Project List, ERCOT shall issue the updated Impact Analysis, if applicable, to TAC and post it on the ERCOT website.  If a longer review period is required for ERCOT to update the Impact Analysis, ERCOT shall submit comments with a schedule for completion of the Impact Analysis to TAC.

2.4.9
PRS Review of Project Prioritization
At the next regularly scheduled Protocol Revision Subcommittee (PRS) meeting after ROS recommends approval of a PGRR that requires an ERCOT project for implementation, the PRS shall assign a recommended priority and rank for the associated project.

2.4.10
Technical Advisory Committee Vote

(1)
Upon issuance of a ROS Report and Impact Analysis to TAC, TAC shall review the ROS Report and the Impact Analysis at the following month’s regularly scheduled meeting.  For Urgent PGRRs, TAC shall review the ROS Report and Impact Analysis at its next regularly scheduled meeting unless a special meeting is required due to urgency of the PGRR.

j. (2)
The quorum and voting requirements for TAC action are set forth in the Technical Advisory Committee Procedures.  In considering action on a ROS Report, TAC shall:

(a)
Approve the PGRR as recommended in the ROS Report or as modified by TAC, if the PGRR does not require an ERCOT project for implementation;

(b)
Recommend approval of the PGRR as recommended in the ROS Report or as modified by TAC, if the PGRR requires an ERCOT project for implementation;

(c)
Reject the PGRR;

(d)
Defer decision on the PGRR;

(e)
Remand the PGRR to ROS with instructions; or

(f)
Refer the PGRR to another TAC subcommittee or a TAC working group or task force with instructions.

(3)
If a motion is made to approve or recommend approval of a PGRR and that motion fails, the PGRR shall be deemed rejected by TAC unless at the same meeting TAC later votes to approve, recommend approval of, defer, remand, or refer the PGRR.  If a motion to approve or recommend approval of an PGRR fails via email vote according to the Technical Advisory Committee Procedures, the PGRR shall be deemed rejected by TAC unless at the next regularly scheduled TAC meeting or in a subsequent email vote prior to such meeting, TAC votes to approve, recommend approval of, defer, remand, or refer the PGRR.  The rejected PGRR shall be subject to appeal pursuant to Section 2.4.12, Appeal of Action

(4)
If the PGRR is approved or recommended for approval by TAC, as recommended by ROS or modified by TAC, TAC shall review and approve or modify the proposed effective date.

k. (5)
Within three Business Days after TAC takes action on a PGRR, ERCOT shall issue a TAC Report reflecting the TAC action and post it on the ERCOT website.  The TAC Report shall contain the following items:

(a)
Identification of the submitter of the PGRR;

(b)
Modified Planning Guide language proposed by TAC, if applicable;

(c)
Identification of the authorship of comments, if applicable;

(d)
Proposed effective date(s) of the PGRR;  

(e)
Priority and rank for any PGRR requiring an ERCOT project for implementation;

(f)
ROS action; and

(g)
TAC action;
(6)
The chair of TAC shall report the results of all votes by TAC related to PGRRs to the ERCOT Board at its next regularly scheduled meeting.

(7)
TAC shall consider the project priority of each PGRR requiring an ERCOT project for implementation and make recommendations to the ERCOT Board.  If TAC recommends approval of a PGRR that requires an ERCOT project which can be funded in the current ERCOT budget cycle based upon its priority and ranking, ERCOT shall forward the TAC Report to the ERCOT Board for consideration pursuant to Section 2.4.11, ERCOT Board Vote.

(8)
If TAC recommends approval of a PGRR that requires a project for implementation that cannot be funded within the current ERCOT budget cycle, ERCOT shall prepare a TAC Report and post the report on the ERCOT website within three Business Days of the TAC recommendation concerning the PGRR.  ERCOT shall assign the PGRR recommended for approval to the Unfunded Project List until the ERCOT Board approves an annual ERCOT budget in a manner that indicates funding would be available in the new budget cycle to implement the project if approved by the ERCOT Board; in such case, the TAC Report would be provided at the next ERCOT Board meeting following such budget approval for the ERCOT Board’s consideration under Section 2.4.11.

(9)
Notwithstanding the above, a PGRR on the Unfunded Project List may be removed from the list and provided to the ERCOT Board for approval, as set forth in Protocol Section 21.9, Review of Project Prioritization, Review of Unfunded Project List, and Annual Budget Process.  ERCOT shall maintain the Unfunded Project List to track projects that cannot be funded in the current ERCOT budget cycle.  Any PGRR approved by TAC but assigned to the Unfunded Project List may be challenged by appeal as otherwise set forth in Section 2.4.12.

2.4.11
ERCOT Board Vote

(1)
For any PGRR requiring an ERCOT project for implementation, upon issuance of a TAC Report and Impact Analysis to the ERCOT Board, the ERCOT Board shall review the TAC Report and the Impact Analysis at the following month’s regularly scheduled meeting.  For Urgent PGRRs, the ERCOT Board shall review the TAC Report and Impact Analysis at the next regularly scheduled meeting, unless a special meeting is required due to the urgency of the PGRR.

l. (2)
The quorum and voting requirements for ERCOT Board action are set forth in the ERCOT Bylaws.  In considering action on a TAC Report, the ERCOT Board shall:

(a)
Approve the PGRR as recommended in the TAC Report or as modified by the ERCOT Board;

(b)
Reject the PGRR;

(c)
Defer decision on the PGRR; or

(d)
Remand the PGRR to TAC with instructions.

(3)
If a motion is made to approve a PGRR and that motion fails, the PGRR shall be deemed rejected by the ERCOT Board unless at the same meeting the ERCOT Board later votes to approve, defer, or remand the PGRR.  The rejected PGRR shall be subject to appeal pursuant to Section 2.4.12, Appeal of Action.

(4)
If the PGRR is approved by the ERCOT Board, as recommended by TAC or as modified by the ERCOT Board, the ERCOT Board shall review and approve or modify the proposed effective date.

(5)
Within three Business Days after the ERCOT Board takes action on a PGRR, ERCOT shall issue a Board Report reflecting the ERCOT Board action and post it on the ERCOT website.

2.4.12
Appeal of Action

(1)
Any ERCOT Member, Market Participant, PUCT Staff, TRE Staff or ERCOT may appeal an PLWG action to recommend rejection of, defer, or recommend referral of a PGRR directly to ROS.  Such appeal to the ROS must be submitted electronically to ERCOT by completing the designated form provided on the ERCOT website within ten Business Days after the date of the relevant PLWG appealable event.  ERCOT shall reject appeals made after that time.  ERCOT shall post appeals on the ERCOT website within three Business Days of receiving the appeal.  If the appeal is submitted to ERCOT at least 11 days before the next regularly scheduled ROS meeting, ERCOT shall place the appeal on the agenda of the next regularly scheduled ROS meeting.  If the appeal is submitted to ERCOT less than 11 days before the next regularly scheduled ROS meeting, the ROS will hear the appeal at the next subsequent regularly scheduled ROS meeting.  An appeal of a PGRR to ROS suspends consideration of the PGRR until the appeal has been decided by ROS.

(2)
Any ERCOT Member, Market Participant, PUCT Staff, TRE Staff, or ERCOT may appeal a ROS action to reject, defer, remand or refer a PGRR directly to TAC.  Such appeal to the TAC must be submitted electronically to ERCOT by completing the designated form provided on the ERCOT website within ten Business Days after the date of the relevant ROS appealable event.  ERCOT shall reject appeals made after that time.  ERCOT shall post appeals on the ERCOT website within three Business Days of receiving the appeal.  If the appeal is submitted to ERCOT at least 11 days before the next regularly scheduled TAC meeting, ERCOT shall place the appeal on the agenda of the next regularly scheduled TAC meeting.  If the appeal is submitted to ERCOT less than 11 days before the next regularly scheduled TAC meeting, TAC will hear the appeal at the next subsequent regularly scheduled TAC meeting.  An appeal of a PGRR to TAC suspends consideration of the PGRR until the appeal has been decided by TAC.

(3)
Any ERCOT Member, Market Participant, PUCT Staff, TRE Staff or ERCOT may appeal a TAC action to approve, reject, defer, remand, or refer a PGRR directly to the ERCOT Board.  Appeals to the ERCOT Board shall be processed in accordance with the ERCOT Board Policies and Procedures.  An appeal of a PGRR to the ERCOT Board suspends consideration of the PGRR until the appeal has been decided by the ERCOT Board.

(4)
Any ERCOT Member, Market Participant, PUCT Staff or TRE Staff may appeal any decision of the ERCOT Board regarding a PGRR to the PUCT or other Governmental Authority.  Such appeal to the PUCT or other Governmental Authority must be made within any deadline prescribed by the PUCT or other Governmental Authority, but in any event no later than 35 days of the date of the relevant ERCOT Board appealable event.  Notice of any appeal to the PUCT or other Governmental Authority must be provided, at the time of the appeal, to ERCOT’s General Counsel.  If the PUCT or other Governmental Authority rules on the PGRR, ERCOT shall post the ruling on the ERCOT website.

2.5
Urgent Requests

(1)
The party submitting a Planning Guide Revision Request (PGRR) may request that the PGRR be considered on an urgent timeline (“Urgent”) only when the submitter can reasonably show that an existing Planning Guide provision is impairing or could reasonably impair ERCOT System reliability or wholesale or retail market operations, or is causing or could imminently cause a discrepancy between a Settlement formula and a provision of the ERCOT Protocols.

(2)
The Reliability and Operations Subcommittee (ROS) may designate the PGRR for Urgent consideration if a submitter requests Urgent status or upon valid motion in a regularly scheduled meeting of the ROS.  Criteria for designating a PGRR as Urgent are that the PGRR:

(a)
Requires immediate attention due to:

(i)
Serious concerns about ERCOT System reliability or market operations under the unmodified language; or

(ii)
The crucial nature of a Settlement activity conducted pursuant to any Settlement formula; and

(b)
Is of a nature that allows for rapid implementation without negative consequence to the reliability and integrity of the ERCOT System or market operations.

(3)

ERCOT shall prepare an Impact Analysis for Urgent PGRRs as soon as practicable.

(4)
ROS or the Planning Working Group (PLWG) shall consider the Urgent PGRR and Impact Analysis, if available, at the next regularly scheduled ROS or PLWG meeting, or at a special meeting called by the ROS or PLWG chair to consider the Urgent PGRR.

(5)
If the submitter desires to further expedite processing of the PGRR, a request for voting via electronic mail may be submitted to the ROS chair.  The ROS chair may grant the request for voting via electronic mail.  Such voting shall be conducted pursuant to the Technical Advisory Committee Procedures.  If ROS recommends approval of an Urgent PGRR, ERCOT shall issue an ROS Report reflecting the ROS action and post it on the ERCOT website within three Business Days after ROS takes action.  The ROS chair may request action from ROS to accelerate or alter the procedures described herein, as needed, to address the urgency of the situation.

(6)
Any revisions to the Planning Guide that take effect pursuant to an Urgent request shall be subject to an Impact Analysis pursuant to Section 2.4.8, ERCOT Impact Analysis Based on Reliability and Operations Subcommittee Report, and Technical Advisory Committee (TAC) consideration pursuant to Section 2.4.10, Technical Advisory Committee Vote.

2.6
Planning Guide Revision Implementation

(1)
For Planning Guide Revision Requests (PGRRs) that do not require an ERCOT project for implementation, upon Technical Advisory Committee (TAC) approval, ERCOT shall implement PGRRs on the first day of the month following TAC approval, unless otherwise provided in the TAC Report for the approved PGRR.

(2)
For PGRRs that require an ERCOT project for implementation, upon ERCOT Board approval, ERCOT shall implement PGRRs on the first day of the month following ERCOT Board approval, unless otherwise provided in the Board Report for the approved PGRR.

(3)
For PGRRs for which an effective date other than the first day of the month following TAC or ERCOT Board approval, as applicable, is provided, the ERCOT Impact Analysis shall provide an estimated implementation date and ERCOT shall provide notice as soon as practicable, but no later than ten days prior to the actual implementation, unless a different notice period is required in the TAC or Board Report, as applicable, for the approved PGRR. 

(4)
ERCOT shall implement an Administrative PGRR on the first day of the month following the end of the ten Business Day posting requirement outlined in Section 2.1, Introduction.
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3.1 INTRODUCTION

ERCOT, as the independent organization (IO) under the Public Utility Regulatory Act (PURA), is charged with nondiscriminatory coordination of market transactions, system-wide transmission planning, network reliability and ensuring the reliability and adequacy of the regional electric network in accordance with ERCOT and NERC reliability criteria. In addition, the IO ensures access to the transmission and distribution systems for all buyers and sellers of electricity on nondiscriminatory terms.
The ERCOT Staff will supervise and exercise comprehensive independent authority of the overall planning of transmission projects of the ERCOT transmission grid (transmission system) as outlined in PURA and Public Utility Commission of Texas (PUCT) Substantive Rules. ERCOT’s authority with respect to transmission projects that are local in nature is limited to supervising and coordinating the planning activities of Transmission/Distribution Service Providers. The PUCT Substantive Rules further indicate that the IO “shall evaluate and make a recommendation to the commission as to the need for any transmission facility over which it has comprehensive transmission planning authority.” In performing its evaluation of different transmission projects, ERCOT takes into consideration the need for and cost-effectiveness of proposed transmission projects in meeting the ERCOT and NERC planning criteria.
Transmission planning (60-kV and above) is a complex undertaking that requires significant work by, and coordination among, the IO and the Transmission/Distribution Service Providers (TDSPs), and other market participants. The IO works directly with the TDSPs, with stakeholders/market participants, and through the Regional Planning Group. Each of these entities has responsibilities to ensure the appropriate planning and construction occurs.
This document describes the practices and procedures through which the ERCOT meets its requirements related to system planning under Texas statute, North American Reliability Corporation (NERC) standards, Public Utility Commission of Texas (PUCT) rules, and the ERCOT Protocols and Operating Guides. This document becomes effective upon approval by the ERCOT Board of Directors.
3.1.2 REGIONAL PLANNING GROUP

Transmission planning affects many stakeholders and benefits from input of different ideas and perspectives. The Regional Planning Group (RPG) is the primary mechanism through which stakeholder communication related to planning activities in the ERCOT Region is accomplished.

The RPG is a non-voting, consensus-based organization focused on identifying needs, identifying potential solutions, communicating varying viewpoints and reviewing analyses related to the transmission system in the planning horizon. While participation in the RPG is required of all Transmission Service Providers (TSPs), membership is open to all stakeholders. Representatives of transmission and distribution owners (existing and potential), generators, marketers, consumer groups, environmental groups, landowners, governmental officials, Commission Staff and other entities typically participate in RPG meetings. The RPG is led and facilitated by ERCOT Staff. Meetings are held on an “as-needed” basis and are open to all RPG participants.
Communication with and among RPG members is accomplished via these open meetings, as well as email and web postings. All stakeholders who are interested in RPG activities and information should register for the RPG email distribution list. ERCOT maintains a controlled access area on the ERCOT website listing all projects and system planning related data that is not considered protected or proprietary. Access to such information is controlled because some of this information may be considered protected Critical Energy Infrastructure Information (CEII).
The goals of the RPG are:

· Coordinating transmission planning and construction to ensure that the ERCOT and NERC planning standards are met and that proposed projects are the most reasonable means of addressing planning requirements;

· Preventing inefficient solutions to regional problems through a coordinated effort and resolving the needs of the interconnected transmission systems while ensuring a reliable and adequate network;

· Planning the bulk transmission system with sufficient lead time, and considering longer-term needs and impacts, to avoid the unnecessary upgrades to the underlying transmission systems taking into account the transfer capacity needs between load and generation pockets to avoid unreasonable congestion costs;

· Allowing for stakeholder/market participant and consumer review of major proposed transmission project additions;

· Helping to develop coordinated SPSs and RAPs for new problems that occur, and for problems that appear likely to occur based upon the transmission planning simulations;

· Improving communication and understanding between neighboring TSPs on operating procedures, SPSs and RAPs that respond to contingencies, voltage deviations, and facility overloads;

· Allowing for REPs to understand the scope and magnitude of all proposed, planned, and approved transmission projects within ERCOT, so that each can appropriately reflect expected wires cost increases into their retail pricing; and,

· Integrating renewable technologies under PUCT Substantive Rules and Legislative mandates.
3.1.3 OVERVIEW OF MAJOR TRANSMISSION PLANNING ACTIVITIES

The process of planning a reliable and efficient transmission system for the ERCOT Region is composed of several types of activities and studies.
3.1.3.1 Long-Term System Assessment (LTSA) – The LTSA is performed by ERCOT in coordination with the RPG on a biennial basis (in even-numbered years) and reviewed annually.

The study uses scenario analysis techniques to assess the potential needs of the ERCOT system up to 20 years into the future. The role of the LTSA is not to recommend the construction of specific system upgrades, due to the high degree of uncertainty associated with the amount and location of loads and resources in this timeframe. Instead, the role of the LTSA is to evaluate the system upgrades that are indicated under each of a wide variety of scenarios in order to identify upgrades that are robust across a range of scenarios or might be more economic than the upgrades that would be determined considering only near-term needs in the Five-Year Transmission Plan development.
3.1.3.2 Five-Year Transmission Plan – The Five-Year Transmission Plan is developed annually by ERCOT, in coordination with the RPG, and by the TSPs. The Plan addresses region-wide reliability and economic transmission needs and the planned improvements to meet those needs for the upcoming five years. These planned improvements include projects previously approved by the ERCOT Board of Directors, projects previously reviewed by the RPG, new projects that will be refined at the appropriate time by TSPs in order to complete RPG review, and the local projects currently planned by TSPs. Combined, these projects represent ERCOT’s plan addressing the reliability and efficiency of the system to meet national and regional planning standards, criteria, and protocols. Projects that are included in the Five-Year Transmission Plan are not considered to have been endorsed by ERCOT until they have undergone the appropriate level of RPG Project Review, if required.
3.1.3.3 RPG Project Reviews – Except for minor transmission projects that have only localized impacts and projects that are directly associated with the interconnection of new generation, all transmission projects in the ERCOT region undergo a formal review by the RPG. In addition, ERCOT Staff performs an independent analysis of the need for major transmission projects that are submitted for RPG Project Review. The affirmative result of this review is formal endorsement of the project by ERCOT. This ERCOT Project Endorsement is intended to support, to the extent applicable, a finding by the PUCT that a project is necessary for the service, accommodation, convenience, or safety of the public within the meaning of PURA §37.056 and PUCT Substantive Rule § 25.101.
3.1.3.4 Generation Interconnection Process – This process facilitates the interconnection of new generation units in the ERCOT region by assessing the transmission upgrades necessary for new generating units to operate reliably. The process to study interconnecting new generation or modifying an existing generation interconnection to the ERCOT grid is covered in a separate procedure. The generation interconnection study process primarily covers the direct connection of generation facilities to the ERCOT grid and directly-related projects. Projects that are identified through this process and are regional in nature may be reviewed through the RPG Project Review Process upon recommendation by the TSP or ERCOT, subject to the confidentiality provisions of the generation interconnection procedure. ERCOT staff will perform an independent economic analysis of the transmission projects that are identified through this process which are expected to cost more than $25 million. This economic analysis is performed only for informational purposes; as such, no ERCOT endorsement will be provided. The results of the economic analysis will be included in the interconnection study posting. Additional upgrades to the transmission system that might be cost-effective as a result of new or modified generation may be initiated by any stakeholder through the RPG Project Review procedure described herein at the appropriate time, subject to the confidentiality provisions of the generation interconnection procedure.
3.2 RPG PROJECT REVIEW PROCESS
3.2.1 CATEGORIZATION OF PROPOSED TRANSMISSION PROJECTS

ERCOT classifies all transmission projects into one of four categories (or Tiers). Each Tier is defined so that projects with a similar cost and impact on reliability and the ERCOT market are grouped into the same Tier. The criteria used to classify a specific project into the appropriate Tier are given below, in increasing order of the level of review to which the projects within the Tier are subjected.
ERCOT Staff may use its reasonable judgment to increase the level of review of a proposed project (e.g. from Tier 3 to Tier 2) from that which would be strictly indicated by these criteria, based on stakeholder comments, ERCOT analysis or the system impacts of the project. 

Any project that would be built by an entity that is exempt (e.g. a municipal utility) from getting a CCN for transmission projects but would require a CCN if it were to be built by a regulated entity will be treated as if the project would require a CCN for the purpose of defining the Tier of the project.
3.2.1.1 Tier 4 - This category consists of: small system upgrades whose estimated capital cost is less than or equal to $15 million and that do not require a CCN, as well as certain “neutral” projects. Neutral Projects are: the addition of or upgrades to radial transmission lines; the addition of equipment that does not affect the transfer capability of a line; repair and replacement-in-kind projects; projects that are directly associated with the interconnection of new generation; and the addition of static reactive devices. A project, irrespective of estimated capital cost, to serve a new load is considered to be a Neutral Project even if a CCN is required, unless such project would create a new transmission line connection between two stations (other than looping an existing line into the new load serving station).
3.2.1.2 Tier 3 - This category consists of projects with estimated capital costs between $15 million and $50 million not requiring a CCN.
3.2.1.3 Tier 2 - This category consists of projects with estimated capital costs less than $50 million requiring a CCN.
3.2.1.4 Tier 1 - This category is for all projects whose estimated capital cost is $50 million or greater.
3.2.1.5 Flowchart for Tiers - The flowchart below illustrates the general process, described in this subsection, used to classify projects into the four Tiers.
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3.2.2 PROJECT SUBMISSION

Any stakeholder may initiate a RPG Project Review through the submission of a document describing the scope of the proposed project, as described in the Project Scope section below, to the RPG (rpg@ercot.com) mailbox. Projects should be submitted with sufficient lead-time to allow the Project Review to be completed prior to the date on which the project must be initiated by the designated TSP. Stakeholders may submit projects for RPG Project Review within any project Tier. All transmission projects in Tiers 1, 2 and 3 should be submitted. TSPs are not required to submit

Tier 4 projects for RPG review, but should endeavor to see that any Tier 4 projects that are known in advance are included in the cases used for development of the Five-Year Transmission Plan.

All system improvements that are necessary for the project to achieve the system performance improvement, or to correct the system performance deficiency, for which the project is intended should be bundled into a single project submission.
3.2.2.1 All Projects

The submittal of each transmission project (60-kV and above) for RPG Project Review should include the following elements:

· The proposed project description including expected cost, feasible alternative(s) considered, transmission topology and transmission facility modeling parameter data, and all study cases used to generate results supporting the need for the project in electronic format (powerflow data should be in PTI PSS/E RAWD format). Also, the submission should include accurate maps and one line diagrams showing locations of the proposed project and feasible alternatives (AutoCad-compatible format preferred);

· Identification of the SSWG or Five-Year Transmission Plan powerflow cases used as a basis for the study and associated PSS/E IDEVs or PowerWorld Auxiliary files that describe the proposed project.

· Description and data for all changes made to the SSWG or Five-Year Transmission Plan cases used to identify the need for the project, such as generating unit unavailability and area peak load forecast.

· A description of the reliability and/or economic problem that is being solved;

· Desired/needed in-service date for the project, and feasible in-service date, if different;

· The phone number and email address of the single point of contact person who can respond to ERCOT Staff and RPG participant questions or requests for additional information necessary for stakeholder review.
3.2.2.2 Projects that are Not Included in the Current Five-Year Transmission Plan

In addition, for projects that are not included in the current Five-Year Transmission Plan, the following elements should be included in the submission. While it is not necessary, if any of these additional elements are available for projects that are included in the Five-Year Transmission Plan, they should be included in the submittal of these projects as well.

· Analysis of rejected alternatives, including cost estimates, effect upon transfer capability, and other factors considered in the comparison of alternatives with the proposed project;

· Assumptions modeled in performance studies such that credible performance deficiencies can be identified through study;

· Results of performance analyses that are consistent with system operating practices and procedures;

· Documentation of the process used to identify specific performance deficiencies (reliability and economic);

Both transmission and non-transmission solutions to performance deficiencies may be considered where applicable.
3.2.2.3 Other Information

If there is any other information, not included above, that the submitter believes is relevant to consideration of the need for any submitted project, they should include that information in the project submission.
3.2.3 RPG PROJECT REVIEW PROCEDURE AND TIMELINE
The RPG Project Review Procedure is designed to review projects in a manner commensurate with the cost and impact to the market and to system reliability of the project, based on the Tier into which the project is grouped.
3.2.3.1 All Tiers

The RPG Project Review procedure for submitted projects in all Tiers consists of the following steps:

· ERCOT will provide electronic copies of RPG Project Review submittals to the RPG within seven days of receipt and solicit comments or questions from the RPG.

· All concerns/questions or objections about the submitted project by any stakeholder or ERCOT Staff should be submitted to the RPG within 21 days after ERCOT’s transmittal to the RPG.

· Stakeholders should each provide a “single” complete comment from their company about each project by the end of the 21-day review period rather than sending multiple comments at various times or from various individuals. A single comment will help

· ERCOT and the project submitter keep track of the comments and develop an appropriate response.

· Any questions related to data deficiency should be submitted to ERCOT and the submitter immediately.

· If concerns or objections about a project are received, the project will be put into “study mode” until all concerns are resolved or until ERCOT assesses that a reasonable effort has been made to resolve all concerns, generally no more than an additional 28 days.

· Project submitters should answer all questions and respond to all concerns in a timely manner.

· Comments should be based on good utility practice and sound engineering judgment. Suggestions should be able to be implemented by the TSP constructing and operating the project.

· ERCOT will post all project submissions, the comments received, and other information and databases associated with submitted transmission projects on its website.
3.2.3.2 Tier 3

· ERCOT will assume acceptance of a Tier 3 project by the RPG if no concerns/questions or objections are provided within 21 days of ERCOT’s transmittal to the RPG.

· If reasonable ERCOT or stakeholder concerns about a Tier 3 project cannot be resolved within the 28-day study mode, the project may be processed as a Tier 2 project, unless ERCOT assesses that reasonable progress is being made toward resolving these concerns.

· Projects that are required to meet an individual TDSP’s Planning Criteria and that are not covered by the NERC Reliability Standards or ERCOT Planning Criteria will also be processed in this Tier, and will be reclassified as a Tier 4 “neutral” project if comments are resolved.
3.2.3.3 Tiers 1 and 2 Only

For Tier 1 and 2 projects, ERCOT Staff will conduct an Independent Review of the submitted project:

· The ERCOT Independent Review will consist of studies and analyses necessary for ERCOT Staff to make its assessment of whether the proposed project is needed and whether the proposed project is the preferred solution to the identified system performance deficiency that the project is intended to resolve.

· ERCOT will consider all constructive comments received during the 21-day RPG comment period and factor these comments into the Independent Review of the project.

· ERCOT will attempt to complete the Independent Review for a project in 90 days or less.

· If ERCOT Staff is unable to complete their Independent Review based on RPG input within 90 days, ERCOT will provide the submitter a reason for the delay and expected completion time.

· ERCOT may, at its discretion, discuss submitted transmission projects at meetings of the RPG in order to obtain additional input into the Independent Review.

· ERCOT will prepare a written report documenting the results of its Review recommendation on the project and will distribute this report to the RPG.

· Tier 1 projects will require ERCOT Board of Directors endorsement.
3.2.3.4 Determine Designated Providers of Transmission Additions

Upon completion of the RPG Project Review, ERCOT Staff will determine designated providers for the recommended transmission projects. The default TSPs will be those TSPs that own the end points of the new projects. Those TSPs can agree to provide or delegate the new facilities. If different TSPs own the two ends of the recommended project, ERCOT will designate them as co-providers of the recommended project, and they can decide between themselves what parts of the recommended project they will each provide. If they cannot agree, ERCOT will determine their responsibility following a meeting with the parties. If a designated TSP agrees to provide a project and that designated TSP does not diligently pursue the project (during the time frame before a CCN is filed, if required) in a manner that will meet the required in-service date, then upon concurrence of the ERCOT Board of Directors, ERCOT will solicit interest from TSPs through the RPG and will designate an alternate TSP.
3.2.3.5 RPG Acceptance and ERCOT Endorsement

For Tier 3 Projects, successful resolution of all comments received from ERCOT Staff and stakeholders during the 21-day RPG comment period will result in RPG Acceptance of the proposed project. An RPG Acceptance letter will be sent to the designated TSP for the project, the project submitter (if different from the designated TSP), and copied to the RPG. For Tier 2 projects, ERCOT Staff recommendation as a result of the ERCOT Independent Review of the proposed project will constitute ERCOT Endorsement of the project. For Tier 1 projects, ERCOT Endorsement is obtained upon affirmative vote of the ERCOT Board of Directors. An ERCOT Endorsement letter will be sent to the designated TSP for the project, the project submitter (if different from the designated TSP), the Public Utility Commission of Texas (PUCT) and copied to the RPG upon receipt of ERCOT Endorsement for Tier 1 and Tier 2 projects.
 Following the completion of the ERCOT Independent Review, ERCOT will present all Tier 1 projects to the ERCOT Board of Directors with its recommendation as to whether or not the project should be endorsed by the Board. Prior to presenting the project to the Board, ERCOT will present the project to the ERCOT Technical Advisory Committee (TAC) for review and comment. Comments from TAC will be included in the presentation to the Board for the Board’s consideration. ERCOT will make a reasonable effort to make these presentations to TAC and the Board at the next regularly scheduled meetings of these groups following completion of the ERCOT Independent Review of the project.
3.2.3.6 Notify PUCT of Recommended Transmission Projects

ERCOT will inform the PUCT of the disposition of all ERCOT Tier 1 or 2 transmission projects and of the designated TSPs for those projects. ERCOT will then support ERCOT Endorsed projects in future CCN proceedings required for those projects through the use of filed supporting documents and testimony if necessary.
3.2.3.7 Modifications to ERCOT Endorsed Projects

If the designated TSP for an ERCOT Endorsed project determines a need to make a significant change to the facilities included in the project (such as the line endpoint(s), number of circuits, voltage level, decrease in rating or similar major aspect of the project) prior to filing a CCN application(if required) for the project (or prior to beginning the final design of the project, if no CCN is required), the TSP should notify ERCOT via email (RPG @ercot.com) in a timely manner of the details of that change. If ERCOT concurs that the proposed change is significant, the change will be processed as a Tier 3 project.
3.2.4 TRANSMISSION PROJECT IMPLEMENTATION TRACKING

ERCOT will track the status of public transmission projects that change the characteristics of the grid that are modeled in powerflow cases as they are implemented, and communicate that status to stakeholders via the Transmission Project Information and Tracking database (TPIT). TPIT provides information on transmission projects that are included in current TSP plans or included in the Five-Year Transmission Plan, including a description of the project, the status of the project including currently-expected in-service dates, contact information for the designated TSP for the project, etc. The assigned Tier of each project and the review status of the project will also be included.
TPIT will be updated by the TSPs on a quarterly basis and posted on the ERCOT website on or around March 8, June 8, September 8 and December 8 of each year. Changes to the status of each project, if any, will be documented each quarter along with a brief description of the reason for the change. Individual project costs are not included, but a summary of the total costs of projects will be provided.
3.3 PROJECT EVALUATION
Proposed transmission projects will be evaluated using a variety of tools and techniques to ensure that the system is able to meet applicable reliability criteria in a cost-effective manner. For most proposed projects, several alternatives will be identified to meet the reliability criteria or other performance improvement objectives that the proposed project is designed to meet. The project alternative with the expected lowest cost over the life of the project is generally recommended, subject to consideration of the expected long-term system needs in the area (as identified in the LTSA), and consideration of the relative operational impacts of the alternatives. In some cases, one alternative may be to dispatch the system in such a way that all reliability requirements are met, even without the proposed project or any transmission alternative, resulting in a less efficient dispatch than what would be required to meet the reliability requirements if the proposed project was in place. Consideration of the merits of this alternative relative to the proposed transmission project is more complex. To facilitate the discussion and consideration of these alternatives, ERCOT has adopted certain definitions and practices, described in the following subsections.
3.3.1 DEFINITIONS OF RELIABILITY-DRIVEN AND ECONOMIC-DRIVEN PROJECTS

Proposed transmission projects are categorized for evaluation purposes into two types: reliability-driven projects and economic-driven projects. The differentiation between these two types of projects is based on whether a simultaneously-feasible, security-constrained generating unit commitment and dispatch is expected to be available for all hours of the planning horizon that can resolve the system reliability issue that the proposed project is intended to resolve. If it is not possible to forecast a dispatch of the generating units such that all reliability criteria are met without the project, and the addition of the project allows the reliability criteria to be met, then the project is classified as a Reliability-Driven Project. If it is possible to simulate a dispatch of the generating units in such a way that all reliability criteria are met without the project, but the project may allow the reliability criteria to be met at a lower total cost, then the project is classified as an Economic-Driven Project.
3.3.2 RELIABILITY-DRIVEN PROJECT EVALUATION

For reliability-driven projects, the comparison of project costs generally includes only the relative capital costs of the alternatives. In the case of Tier 1 and 2 projects, any differences in expected ERCOT system production costs between the alternatives may be included in the consideration of the relative costs of the alternatives, due to larger potential impacts on losses and congestion of these projects.
3.3.3 ECONOMIC-DRIVEN PROJECT EVALUATION

For economic-driven projects, the net economic benefit of a proposed project (or set of projects) will first be assessed over the project’s life based on the net societal benefit that is reasonably expected to accrue from the project. The project will be recommended if it is reasonably expected to result in positive net societal benefits. If the proposed project is not expected to provide positive net societal benefits, then the net consumer benefit of the project will be assessed, and the project will be recommended if the net consumer benefits are reasonably expected to be positive.
To determine the societal benefit of a proposed project, the revenue requirement of the capital cost of the project is compared to the expected savings in system production costs resulting from the project over the expected life of the project. Indirect benefits and costs associated with the project should be considered as well, where appropriate. The current set of financial assumptions upon which the revenue requirement calculations is based will be posted on the ERCOT Planning website. The expected production costs are based on a chronological simulation of the security-constrained unit commitment and economic dispatch of the generators connected to the ERCOT grid to serve the expected ERCOT system load over the planning horizon. This market simulation is intended to provide a reasonable representation of how the ERCOT system is expected to be operated over the simulated time period. From a practical standpoint, it is not feasible to perform this production cost simulation for the entire 30-40 year expected life of the project. Therefore, the production costs are projected over the period for which a simulation is feasible and a qualitative assessment is made of whether the factors driving the production cost savings due to the project can reasonably be expected to continue. If so, the levelized annual production cost savings over the period for which the simulation is feasible is calculated and compared to the first year annual revenue requirement of the transmission project. If this production cost savings exceeds this annual revenue requirement for the project, the project is economic from a societal perspective and will be recommended.
For projects that do not provide sufficient societal benefit to be recommended, the net consumer benefit of the proposed project will be calculated. Outputs from the same market simulation described above will be used to provide an estimate of the expected reduction in total system generator revenues due to the project, which is a reasonable indication in the ERCOT market of the impact on consumer costs due to the project. Expected above-market generator revenues not included in the simulation, such as RMR payments, may need to be included in this evaluation. If the levelized generator revenue reduction exceeds the first year annual revenue requirement for the project, the project is economic from the consumer benefit perspective and will be recommended.
Other indicators based on analyses of ERCOT system operations may be considered as appropriate in the determination of consumer benefits, including:

· out-of-merit payments for unit operations;

· visible ERCOT market indicators such as clearing prices of Transmission Congestion Rights or Congestion Revenue Rights;

· actual Market Clearing Prices or Location Marginal Prices and observed congestion.

In order for such an alternate indicator to be considered, the costs must be reasonably expected to be on-going and be adequately quantifiable and unavoidable given the physical limitation of the transmission system.
3.4 FIVE-YEAR TRANSMISSION PLAN DEVELOPMENT PROCESS

The purpose of the Five-Year Transmission Plan is to provide a coordinated plan for the ERCOT system, in which all planned improvements to the system are documented, and which includes projects that have achieved a level of review that is commensurate with the impact of the projects. The Five-Year Transmission Plan is updated on an annual basis. While unanticipated changes in load and generation may require additional projects to be needed that were not included in the current Five-Year Transmission Plan, or require additional evaluation of projects included in the current Five-Year Transmission Plan when they are submitted for RPG Project Review, the Plan provides a reasonable and supportable basis for analyses of the planned ERCOT grid.
3.4.1 DEVELOPMENT OF FIVE-YEAR TRANSMISSION PLAN

The starting case for the Five-Year Transmission Plan development is created by removing all Tier 1, 2 and 3 projects that have not undergone RPG review from the most recent Steady-State Working Group summer peak base cases for each year of the planning horizon. The planning process begins with computer modeling studies of the generation and transmission facilities and substation loads under normal conditions in the ERCOT system. Contingency conditions along with changes in load and generation that might be expected to occur in operation of the transmission grid are also modeled. To maintain adequate service and minimize interruptions during facility outages, model simulations are used to identify adverse results based upon the planning criteria and to examine the effectiveness of various problem-solving alternatives.
The effectiveness of each grid configuration and facility change will be evaluated under a variety of possible operating environments because loads and operating conditions cannot be predicted with certainty. As a result, repeated simulations under different conditions are often required. In addition, options considered for future installation may affect other alternatives so that several different combinations must be evaluated, thereby multiplying the number of simulations required.
Once feasible alternatives have been identified, the process is continued with a comparison of those alternatives. To determine the most favorable, the short-range and long-range benefits of each must be considered including operating flexibility and compatibility with future plans.

3.4.2 USE OF FIVE-YEAR TRANSMISSION PLAN

The Five-Year Transmission Plan will generally serve as the basis for all subsequent RPG Project Reviews, both of projects included within the Five-Year Transmission Plan and of other proposed projects. Stakeholders are encouraged to submit, at the start of the Five-Year Transmission Plan development process, any known transmission projects that are not in the current SSWG base cases and are likely to be submitted within the next year, as work on RPG Project Reviews will be limited while the Five-Year Transmission Plan is being developed and documented. Projects submitted for RPG Review after the Five-Year Transmission Plan development has begun and which need ERCOT Independent Review may be delayed. Inputs to the Five-Year Transmission Plan, such as new generating units and updated local transmission projects, may be updated at the time these subsequent studies are performed if ERCOT Staff or stakeholders identify such updates as being needed to appropriately consider the need for the specific project under review. If the project under review is included in the Five-Year Transmission Plan, and no changes are identified which would affect the need for the proposed project through the 21-Day Comment Period, then the Five-Year Transmission Plan will serve as the ERCOT Independent Review of the proposed project, if required.
Tier 1, 2, and 3 projects that are included in the Five-Year Transmission Plan should be submitted for RPG Project Review at an appropriate lead time. Generally, this lead time should be sufficient to allow the Review to be completed before the TSP reaches the decision point at which it must initiate the engineering and procurement in order to meet the required in-service date, but not farther in advance than is necessary. In general, these lead times will be 3-4 months for Tier 3 projects and 6-7 months for Tier 1 and 2 projects.
Tier 1, 2 and 3 projects that are included in the Five-Year Transmission Plan but do not reach this decision point before the development of the next year’s Five-Year Transmission Plan begins will be removed from the case used to develop the Five-Year Transmission Plan and will be re-evaluated as a part of the development of this subsequent Five-Year Transmission Plan.
3.5 REQUESTS FOR NEW OR MODIFIED GENERATION INTERCONNECTION

As required under PUCT Substantive Rules, ERCOT will receive and process all new generation interconnection and change requests in accordance with the procedure entitled “GENERATION INTERCONNECTION AND CHANGE REQUEST PROCEDURES” (GI Procedures). As a part of that process ERCOT will perform a steady-state security screening study to determine site feasibility for interconnection and at what level the generator can expect to operate with other generation in the area in operation before significant transmission additions are necessary. ERCOT will also make a very rough estimate of the transmission system additions needed to integrate the new generation. This information in the form of a report will be presented to the generating entity requesting interconnection, and the generating entity can then decide if it wants to continue to request interconnection at that site or withdraw the application. At that time, ERCOT will inform the generating entity if it considers the proposed site to be inappropriate to the point that ERCOT will not support the addition of transmission needed to integrate the project into the transmission system.
If the generating entity decides to go forward at the designated site, ERCOT will then initiate a full interconnection study and designate the TDSP whose system is most likely to be the point of direct interconnection for the new generator as the lead TDSP for the study. The full interconnection study is primarily intended to analyze and develop the direct interconnection and directly-related facilities that would be needed to reliably connect the interconnecting generator to the ERCOT grid.
The provisions of the GI Procedures with respect to confidentiality of generation interconnection requests will govern the treatment of that information. Once a generation interconnection becomes non-confidential under the GI Procedures, it may be included in scenario analysis in the Five-Year Transmission Plan or RPG Project Reviews. Once ERCOT receives an executed interconnection agreement or public, financially-binding agreement between the generator and TSP under which generation interconnection facilities would be constructed or a commitment letter from a municipal electric provider or an electric cooperative building a generation project, the project will be included in the base cases beyond its expected in-service year in the development of the Five-Year Transmission Plan and RPG Project Reviews. Tier 1, 2 or 3 transmission projects associated with generation interconnections may be submitted for RPG Project Review as soon as the confidentiality provisions of the GI Procedures allow. However, projects that are dependent on generation interconnections may not receive final RPG Acceptance or ERCOT Endorsement of the projects associated with the new generation until the execution of a generation interconnection agreement or other public, financially-binding agreement between the generator and TSP under which generation interconnection facilities would be constructed or ERCOT’s receipt of a commitment letter from a municipal electric provider or an electric cooperative building a generation project.
3.6 PLANNING RESPONSIBILITIES

ERCOT, the TDSPs and other stakeholders have important responsibilities in the planning process, both individually and as part of the RPG.
3.6.1 ERCOT RESPONSIBILITIES

ERCOT Staff will:
· Study and monitor the transmission system for current and future transmission constraints;

· Review generation additions and determine adequacy of generation reserve levels;

· Support development and validation efforts for appropriate and accurate modeling of generation, load and transmission equipment needed to support operations/planning studies and simulations.

· Gather load data via the Annual Load Data Request (ALDR) process and independently develop its own monthly, annual, and long-term forecasts;

· Gather generation data via the Generation Interconnection and Change Request Procedures and keep track of existing generation and new generation additions to the ERCOT system;

· Prepare information, studies and reports for various governmental agencies (FERC, PUCT, etc.) and national organizations (NERC, etc.);

· Perform simulations in order to determine the impact of various transmission line contingencies, load and generation levels on the reliability of the ERCOT transmission system;

· Execute independent simulation and testing of the transmission system to help investigate possible impacts to reliability and system security;

· Review, assess possible impacts and approve remedial action plans (RAPs) and special protection systems (SPSs);

· Supervise the processing of all requests for interconnection to the transmission system from owners of proposed new or expanded generating facilities, including performing or coordinating any applicable system security studies;

· Lead and supervise the RPG in the consideration and review of proposed projects to address transmission constraints and other system needs;

· Conduct an open process of public review and comment on major proposed transmission facility additions;

· Consider new transmission proposals submitted by all interested parties;

· Generate alternatives analysis, including estimated cost comparisons, and recommend beneficial projects/solutions;

· Recommend transmission facility additions that are the cost-effective means to meet the ERCOT and NERC planning criteria or are required for interconnection of new generating facilities into the ERCOT system;

· Submit certain transmission facility additions, as specified in this Charter, to the ERCOT Board of Directors for review and concurrence;

· Determine the providers of transmission additions;

· Notify the PUCT of all Board-supported transmission facility additions and their designated providers;

· Support, to the extent applicable, a finding by the PUCT that a project is necessary for the service, accommodation, convenience, or safety of the public within the meaning of PURA §37.056 and PUCT Substantive Rule §25.101;

· Coordinate with the ERCOT Technical Advisory Committee Reliability and Operations Subcommittee (ROS) in the performance of steady-state and dynamic simulation testing of the bulk power system to determine the impact on the planned system of occurrences of the types of contingencies listed in the North American Electric Reliability Corporation (NERC) Planning Standards;

· Work with the Steady-State Working Group (SSWG), Dynamic Working Group (DWG) and System Protection Working Group (SPWG) to model equipment, create databases, perform tests with the TSPs to evaluate compliance of their transmission facilities with the ERCOT Operating Guides, and recommend further studies if needed;

· Perform Reliability Must-Run (RMR) studies when generation owners notify ERCOT of their intent to mothball, not run or retire existing generating units to determine if RMR status for such generation is required to maintain area reliability consistent with the ERCOT Transmission Planning Criteria. Additionally, ERCOT Staff will coordinate with affected TSP(s) and other interested market participants to develop RMR exit strategies to ensure that an overall cost effective plan is developed, reviewed, approved, and implemented in an expeditious manner;

· Facilitate the quarterly communication of changes to project status via the ERCOT Transmission Project & Information Tracking (TPIT). The quarterly updates will be posted on the ERCOT website on March 8, June 8, September 8, and December 8 of each year;

· Facilitate the quarterly update and posting of the SSWG Dataset A and B cases to reflect changes to project status communicated in TPIT. The quarterly updates will be posted on the ERCOT website on or around March 1, June 1, September 1, and December 1 of each year;

· Post error correction files submitted by TSP(s) as soon as reasonably possible;

· Use a planning process and associated analysis tools that are flexible enough to accommodate the different internal planning, engineering, material procurement, capital budgeting schedules and financial structures of TSPs;

· Post electronic versions of the annual Federal Energy Regulatory Commission (FERC) 715 Reports, annual FERC Form 1 reports and all annual reports of all planned transmission projects provided by the TSPs.

· Maintain appropriate and cost effective computer hardware and software to perform all of the above responsibilities in a timely manner to meet stakeholder and ERCOT management objectives.
3.6.2 TDSP RESPONSIBILITIES

TDSPs shall:

· Ensure review and compliance with PURA and PUCT Substantive Rules obligations to plan, build and operate the transmission system for the benefit of all users;

· Perform appropriate tests to ensure the reliability of its own transmission facilities, recommend studies, and propose appropriate solutions;

· Utilize the RPG process as the forum for ERCOT Staff, PUCT Staff, consumers and stakeholder/market participant review of all proposed transmission projects;

· Provide accurate and appropriate load data via the ALDR process;

· Provide data necessary to allow RPG members to replicate studies of project proposals and feasible alternatives. This includes identifying the previously posted PTI PSS/E case to be used as the reference case, supplying PTI PSS/E IDEV or PowerWorld Auxiliary files to modify the case as necessary to develop the study case and supplying a written description of the project proposal, alternatives considered, and any other case changes that were necessary to replicate the study;

· Actively participate in and support the RPG efforts and ROS working groups by providing timely input, study comments and responses to comments submitted;

· Recommend coordinated studies to the RPG as needed of those conditions of importance to multiple ERCOT TSPs or the entire ERCOT power system;

· Propose appropriate solutions for issues identified by ERCOT including RAPs and SPSs;

· Support analysis and reports needed for the ERCOT Board of Directors to make the final decisions on the projects necessary to fulfill PURA and PUCT Substantive Rules obligations;

· Be responsible for obtaining the Certificate of Convenience and Necessity (CCN) and all other required regulatory approvals;

· Identify and provide the information necessary to remove Tier 1, 2, and 3 projects from the current SSWG cases in order to produce the cases that will be used for the Five-Year Transmission Plan development.

· Provide input, feedback and analysis necessary to develop the Five-Year Transmission Plan as a consensus plan of the transmission needs of the ERCOT system at the time the Plan is developed;

· Submit projects included in the Five-Year Transmission Plan for RPG Project Review at an appropriate lead time to meet the required in-service date;

· Make a firm commitment to construct with sufficient lead time to meet required in-service dates for most transmission line projects recognizing that some projects could take five to eight years to accommodate the time for routing studies, CCN approval, right-of-way acquisition and construction.

· Make every effort to adhere to the project schedule to meet the needs as determined through the RPG Project Review;

· Provide quarterly updates to ERCOT of transmission project status changes, recognizing that transmission planning is a continuous process;

· Provide quarterly updates to reflect the current status of its transmission projects, and keep up to date all information/documentation relating to its transmission projects (previous, new, and future) in TPIT. These quarterly updates will be due one month prior to the dates that ERCOT Staff will post the updates (i.e., February 1, May 1, August 1, and November 1);
· Provide quarterly PTI PSS/E IDEV updates (or PowerWorld Simulator Auxiliary Files) to the SSWG Dataset A and B cases that reflect the timing and scope change of projects using the most accurate information available to reflect current plans, actual conditions, and ongoing construction activities. These quarterly updates will be due one month prior to the dates that ERCOT Staff will post the updates;

· Use the most accurate information available to annually assist in building accurate base cases (steady-state, stability and system protection) reflecting actual conditions, ongoing construction activities and future additions;

· Submit error corrections to ERCOT as they are identified, with a description and associated PTI PSS/E IDEV file (or PowerWorld Simulator Auxiliary Files);

· Provide to ERCOT electronic copies of their planning criteria (or any basis document or philosophy used to justify transmission additions) and notify ERCOT of any changes within 30 days;

· Provide electronic copies of all generation interconnection requirements and notify ERCOT of any changes within 30 days;

· Provide to ERCOT their annual report of all planned transmission projects;

· Provide to ERCOT complete paper and electronic copies of their annual FERC Form 1, FERC 714 and FERC 715 filings;

· Provide to ERCOT a copy of all signed interconnection agreements or other agreements under which generation interconnection facilities would be constructed within ten business days following the signing of the agreement;

· Provide to ERCOT and other interested market participants upon request, annually updated paper and electronic copies of complete system oneline diagrams. It is recognized that the TSP may require market participants to enter into a confidentiality agreement before providing complete system oneline diagrams in order to ensure the protection of this Critical Energy Infrastructure Information and may charge a reasonable fee to cover the cost of producing the requested documents.
3.6.3 STAKEHOLDER/MARKET PARTICIPANT RESPONSIBILITIES

With the implementation of retail competition in the ERCOT market and the associated changes in market design and operations, more market participants and stakeholders have a financial stake in the development of a reliable and cost-efficient transmission system. The Retail Electric Providers (REPs) and load-serving Qualified Scheduling Entities (QSEs) pay for transmission wires services. Wholesale energy costs and prices are significantly affected by transmission system constraints, providing a strong financial incentive for market participants and other stakeholders to become actively involved in the ERCOT transmission planning process to encourage efficient, long-term transmission system development. By working in a collaborative fashion, stakeholders will ensure that reliable and cost-effective long-term planning is pursued.
Stakeholders/Market Participants shall:

· Actively participate in the ERCOT transmission planning process to encourage efficient, reliable, and cost-effective long-term transmission system development;

· Provide accurate, appropriate and timely data including performance characteristics and limitations upon request by ERCOT and TDSPs for their simulations and analysis;

· Support and assist in operations and planning model development and validation efforts;

· Review proposed projects and provide timely comments about projects submitted to the RPG for their review that address reliability and/or economic deficiencies of the transmission system;

· Provide data necessary to allow RPG members to replicate studies of project proposals. This includes identifying the previously posted PTI PSS/E case to be used as the reference case, supplying PTI PSS/E IDEV file (or PowerWorld Simulator Auxiliary Files) to modify the case as necessary to develop the study case and supply a written description of the project proposal, alternatives considered, and any other case changes that were necessary to replicate the study;

· Develop and submit accurate/appropriate proposed projects for review;

· Operate facilities and provide updated information per the requirements of the ERCOT Protocols, Operating Guides, Generation Interconnection or Change Request Procedures and applicable Standards of the North American Electric Reliability Corporation. These obligations include real and reactive power, frequency control and governor action, and coordination of protection systems, controls and machine or load characteristics;

· Maintain the confidentiality of Critical Energy Infrastructure Information.
All market participants may develop and submit proposed projects to the Regional Planning Group (RPG), as well as review projects developed and proposed by the RPG. Broad participation in the process results in a thorough development of projects. However, confidentiality provisions prevent participation of non-TDSPs in the studies leading to interconnection agreements with generators until they become public.
Section 3 – items outside of Rev 0
a. Move TPIT to  Section 5.6 Data (Rev 1)

b. Move ALDR to Data (Rev 1)

c. Move Economic Criteria to Criteria section (Rev 1)
4. Generation Interconnection Process (From Generation Interconnection or Change Request Procedure - Rev 0)
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4.1INTRODUCTION

Purpose
The primary purpose of the ERCOT Generation Interconnection or Change Request Procedure (Procedure) is to define the requirements and processes used to facilitate new or modified generation interconnections with the transmission system of the Electric Reliability Council of Texas (ERCOT).  The activities outlined in this Procedure are expected to:

· Determine the facilities required to directly interconnect new or modified generation to the ERCOT System;

· Ensure that the interconnection of the new or modified generation is accomplished in a manner that maintains the reliability of the ERCOT System and compliance with the North American Electric Reliability Corporation (NERC) Reliability Standards, ERCOT Protocols and Operating Guides;

· Increase the quality of communications between the generating entity (GE), transmission service provider (TSP), and ERCOT;

· Provide for the best available information on future capacity additions for use in identifying, forecasting, and analyzing both short- and long-range ERCOT capabilities, demands, and reserves; and, 

· Provide accurate initial data about the generation facility to ERCOT to ensure that ERCOT and stakeholders have the information necessary for planning purposes.     

The requirements and procedures in this Procedure conform to all applicable rules, standards, protocols, and guides of the Public Utility Commission of Texas (PUCT), NERC, and ERCOT.  In the event of a conflict between this Procedure and those applicable rules, standards, protocols, and guides of the PUCT, NERC and ERCOT, then such rules, standards, protocols and guides will take precedence over the Procedure.

Applicability
The requirements in this Procedure are applicable, in general, to the following:

· New generating Resources including storage devices, with an aggregate power output (gross Resource output minus auxiliary Load directly related to the Resource) of 10 MW or greater, planning to interconnect to transmission in the ERCOT System.

· Existing generating Resources interconnected in the ERCOT System that are seeking to:

· upgrade the rated capacity of the Resource by 10 MW or greater within a single year, 

· re-power the Resource, or 

· change the physical or electrical interconnection of the Resource.

Interconnection requirements for on-site distributed generation
 are not subject to this Procedure but are addressed in PUCT Substantive Rules §25.211 (Interconnection of On-Site Distributed Generation) and §25.212 (Technical Requirements for Interconnection and Parallel Operation of On-Site Distributed Generation).

Effective Date 

This Procedure and modifications thereto will become effective upon approval and will apply to all future and current interconnection requests that have not yet signed an Interconnection Agreement (IA) by the date of this approval. 

Modification and Approval Process 

Modifications to this Procedure will be proposed by ERCOT, presented to the Regional Planning Group (RPG) and Technical Advisory Committee (TAC) for comment prior to approval, and approved by the ERCOT CEO.    

4.2 INTERCONNECTION PROCESS AND PROCEDURES

The ERCOT interconnection process is designed in accordance with PUCT Substantive Rule §25.198 (Initiating Transmission Service) which delegates to ERCOT the responsibility for implementing the transmission interconnection process.  

Generation Interconnection or Change Request (GINR) Application 

Any generating entity (GE) seeking an interconnection to the ERCOT System or increase in Resource capability, as applicable in Section 1, Applicability, must submit the following to ERCOT:

· a generation entity information sheet (Appendix A), 

· a completed GINR screening study data form (Appendix B), and 

· the appropriate fee (as detailed in Section 4.2.1).  

Submitting Generation Interconnection or Change Request to ERCOT

All GINR Applications and supporting data submittals shall be delivered to ERCOT by standard mail, facsimile (fax), or Internet email. Applications and supporting data shall be sent as discrete file attachments.  The application with signature may be in PDF form if desired but the supporting data shall be sent as a Microsoft Excel file attachment so that data may be easily extracted to reduce transcription errors.

In order to clearly identify GINR Applications, it is important that GENERATION INTERCONNECTION OR CHANGE REQUEST is the first line of the address field or is in the subject field of an email request.

The GE shall include in the GINR Application all information necessary to allow for timely development, design, and implementation of any electric system improvements or enhancements required by ERCOT and the TSP to reliably meet the interconnection requirements of the proposed generation.  This information shall be of sufficient detail for use in establishing transfer capabilities, operating limits (including stability), and planning margins to provide both reliability and operating efficiency as well as facilitating coordinated planning for future transmission system additions.  

ERCOT Staff will notify the GE within 7 business days through telephone call or email if the GINR Application fails to include the applicable fees or the information that is necessary to perform the initial screening interconnection studies.  If the applicant fails to respond to ERCOT’s inquiries within 10 business days, the GINR will be deemed incomplete and rejected. ERCOT shall notify the applicant if such condition occurs.  

Once the application has been deemed materially complete, ERCOT Staff will date-stamp the application, add the interconnection request to the ERCOT interconnection list, and notify the GE of receipt of the completed application within 10 business days.  The GE should note that the date stamp is not a reservation of transmission capacity, either planned or unplanned.    

An ERCOT Staff engineer will be assigned to oversee the interconnection study process and answer questions concerning the interconnection screening study and process.   Once assigned, this engineer will contact the GE and will be the primary ERCOT contact for interconnection studies.  If during the course of the studies, additional information is needed by ERCOT from the GE, ERCOT will immediately notify the GE and the GE will have 10 business days to answer the request for additional information without impacting the study timeline.

Prior to the initial contact from this engineer, GEs should direct questions concerning this Procedure to GINR@ercot.com.  The GE should contact their ERCOT Wholesale Services client representative for all queries that are not related to the interconnection studies. 
If a generation facility that uses the same physical transmission interconnection is to be built in stages with in-service dates more than one year apart, the stages should be treated as separate interconnection requests but may be included in the same study.

Generation Interconnection or Change Request Screening Study Fees

In order to consider the GINR, a security screening study fee   must be remitted to ERCOT along with the GINR Application as explained in detail in Section 4.2.1.    The security screening study fee is non-refundable.  The GE may choose to wire money to ERCOT to comply with the fee requirements.  

For instructions on how to wire the funds to ERCOT, send an email to GINR@ercot.com requesting the account and wiring information.  For security purposes, this information has not been included in this Procedure nor is it posted on an ERCOT website.

If submitting the payment via standard mail, please make the check payable to Electric Reliability Council of Texas, Inc.  Please contact GINR@ercot.com to alert ERCOT to this method of submission for the application.

Where to Submit Data and Fees

All standard mail submissions for the application, data, or fees shall be sent to the following address:


GENERATION INTERCONNECTION REQUEST


ATTN: Manager, Regional Planning   


ERCOT, INC.


2705 WEST LAKE DRIVE


TAYLOR, TEXAS 76574-2136

Submission of the application and data via email shall be addressed to GINR@ercot.com. All data for studies shall be submitted electronically.
Unique Project Identification

ERCOT Staff will assign a unique name to all GINRs according to the following convention:

 
yrINRxxxxp

​
where:  


yr is the calendar year the generation is anticipated to be online (08, 09, 10) 

INR indicates interconnection request

xxxx is a sequence number beginning with 0001 (reset for each year)

p is an optional, sequential alphabetical identifier beginning with ‘a’ to be used for phased projects

It is vital that all correspondence relating to a specific GINR, security screening or full interconnection study reference this unique project identification number once it has been assigned by ERCOT.

Full Interconnection Study Request
Any GE seeking a Full Interconnection Study (FIS) for interconnection to the ERCOT System, as applicable in Section 1, Applicability, must submit the following to ERCOT:

· a notice to proceed with the FIS,

· the Resource Asset Registration Form (RARF) excel spreadsheet with applicable information required for interconnection studies as described in the RARF instructions (the RARF is located in the Resource Asset Registration Forms zip file located at http://www.ercot.com/gridinfo/generation/index).   
· a stability modeling fee (as detailed in Section 4.2.2), and 
· proof of site control (see Section 3.2.6)

In addition, there will be a FIS fee/cost paid directly to the TSP(s) (see Section 4.2.3). 

Submitting FIS Request to ERCOT

All FIS requests and supporting data submittals shall be delivered to ERCOT by Internet email. The supporting data shall be sent as discrete file attachments.  

In order to clearly identify the GINR, it is important that the associated project INR number is referenced in the subject field of all communications.

The GE shall include in the FIS request all information necessary to allow for timely development, design, and implementation of any electric system improvements or enhancements required by ERCOT and the TSP to reliably meet the interconnection requirements of the proposed generation.  This information shall be of sufficient detail for use in establishing transfer capabilities, operating limits (including stability), and planning margins to provide both reliability and operating efficiency as well as facilitating coordinated planning for future transmission system additions.  

Upon receipt of the FIS request, the assigned ERCOT Staff engineer will continue to be the primary ERCOT contact for the GE, ensuring RARF data is communicated to the TSP. The engineer will initiate a meeting between the TSP(s) and the GE. If during the course of the studies, additional information is needed from the GE, ERCOT will immediately notify the GE and the GE will have 10 business days to answer the request for additional information without impacting the study timeline.

FIS Request Application Fees

When a FIS is requested, a stability modeling fee must be remitted to ERCOT as explained in detail in Section 4.2.2.  The stability modeling fee is non-refundable.  The GE may choose to wire money to ERCOT to comply with the fee requirements.  
For instructions on how to wire the funds to ERCOT, send an email to GINR@ercot.com requesting the account and wiring information.  For security purposes, this information has not been included in this document nor is it posted on an ERCOT website.

If submitting the payment via standard mail, please make the check payable to Electric Reliability Council of Texas, Inc.  Please contact GINR@ercot.com to alert ERCOT to this method of submission for the application.

Where to Submit Data
Submission of the data via email shall be addressed to GINR@ercot.com. All design data shall be submitted electronically.
Use of the Resource Asset Registration Form

The GE shall use the RARF in order to facilitate data submittal for the planning studies and to reduce duplication/redundancy of forms. Key portions of the workbook include, but are not limited to, the following tabs:

· Site Information

· Unit Information

· Reactive Capability

· Planning

· Protection

· Subsynchronous Resonance

The RARF and all updates shall be submitted by the GE and sent to the assigned ERCOT Staff engineer and to GINR@ercot.com. While the TSP may request information necessary to perform the FIS from the GE directly, and the GE must provide this information to the TSP in order to facilitate the completion of the FIS in a timely manner, the GE must also contemporaneously submit to ERCOT an update to the RARF containing the information.  ERCOT will forward this information along with a change report to the TSP(s) for use with the FIS.  The planning submittals of the RARF are considered planning data and should accurately reflect the design of the facility. Please note this process does not meet the RARF submittal requirements contained in the ERCOT Protocols, but the use of this format is intended to facilitate the preparation of the data required for that process and the continuity of data between the interconnection study process and the data submitted for Resource registration. 

Modifications to Request

The GE shall maintain communication with ERCOT Staff and the TSP at all stages of the generation interconnection process.  The GE must also notify both ERCOT and the TSP of any changes that would affect the technical attributes and/or timeline of the project, including, but not limited to, capacity, in-service date, changes in location, changes in generator type, interconnection agreement execution, air permit acquisition, etc. as soon as these changes are known.   The GE shall maintain the RARF with the most up-to-date design information and shall submit the updated information to ERCOT and the TSP.   All changes of ownership must be communicated to ERCOT and the TSP when the ownership transfer occurs during the interconnection process and should include evidence of the ownership change such as a purchase/sale agreement.  

If, after receipt of the updated RARF, ERCOT or the TSP determines that changes to the project (submitted after the application was deemed complete) are sufficiently substantive to warrant new studies, then ERCOT may require updated studies to be performed before the generator is allowed to interconnect to the ERCOT System.  The GE and TSP(s) will work out an appropriate agreement for the TSP(s) to perform the revised FIS and the TSP will provide the revised FIS to ERCOT and the other TSPs through the confidential email list.  If the requested capacity increases by more than 20% from the amount that was included in the screening study, ERCOT shall require the GE to submit a new GINR for the additional capacity or to submit a new GINR for the entire project.  ERCOT may, at its discretion, require the GE to submit a new GINR for significant capacity decreases or capacity increases of less than 20%, particularly if other changes to the request are also made, such as changes to the in-service date.  ERCOT’s determination of whether new studies are needed in no way affects the ongoing obligations of the GE and TSP to comply with NERC Standards, and ERCOT Protocols and Operating Guides. 

The obligation to maintain the RARF with the most up-to-date design information and to notify ERCOT and the TSP of such changes continues even after an interconnection agreement is signed.  If ERCOT reasonably believes that the changes might affect the reliable operation of the ERCOT System, then the Resource may not be allowed to connect to the ERCOT System until studies can be completed to evaluate the effect of the changes.  If these additional studies show a negative impact on the ERCOT System, the Resource may not be allowed to connect until these negative impacts are rectified.   

In addition, the GE shall notify ERCOT of the status of all applicable air permits with the initial interconnection application. The GE shall provide status updates to ERCOT and the TSP when a permit for the project has been issued by the Texas Commission on Environmental Quality (TCEQ). The GE shall also notify ERCOT if permits delay the FIS as well as when it has given the TSP the notice to proceed with the FIS.  The GE has an on-going obligation to provide timely updates to ERCOT and the TSP regarding changes to any information submitted as part of the generator interconnection or change process.
4.3 STUDY PROCESSES AND PROCEDURES

Security Screening Study

For each proposed generation interconnection or change project, ERCOT Staff will conduct a steady-state security screening study (including power flow and transfer studies) based on the expected in-service year to identify potential generation dispatch limitations based on the site proposed by the GE.  The security screening study is a high level review of the project and generally includes a number of initial assumptions from both ERCOT and the GE.  In accordance with PUCT Substantive Rule §25.198 (Initiating Transmission Service), ERCOT will establish the scope of the security screening study, not the GE.

The results of this study will provide an indication of the level at which the generator can expect to operate simultaneously with other known generation in the area before significant transmission additions or enhancements may be required.  During the course of this study, ERCOT Staff may consult with the affected TSP(s), if needed, to ensure the most efficient means of assuring the feasibility of transmission service is identified and examined.    

During the security screening study phase of the interconnection or change process, and in accordance with the ERCOT Protocols, all data, documents, and other information required by ERCOT from a GE related to a request for generation interconnection or change are considered “protected information” to the extent that such information is not otherwise publicly available
.  As a result, ERCOT Staff shall not publicly release any of the “protected” data, documents, or other information during the screening study phase except to TSPs.  Information about generation interconnections or changes in the security screening study phase will only be released publicly in aggregated amounts.

Upon completion of the security screening study, ERCOT Staff will present the GE with a preliminary report indicating future transmission additions or enhancements that may be required to obtain the full transfer of the proposed new or modified generation at the specified in-service year.  ERCOT will also inform the GE about any additional transmission system improvements estimated to be required for the continued security and reliability of the ERCOT system.  This report does not imply any commitment by ERCOT or any TSP to recommend or construct these transmission additions or enhancements. 

Following the presentation of the security screening study results, the GE must determine whether it wants to continue the interconnection or change process by formally requesting a full interconnection study or to withdraw its GINR.  Should the GE decide to go forward with the project represented by this unique project number, the GE must notify ERCOT in writing within 180 calendar days of its desire to pursue a Full Interconnection Study.  ERCOT Staff will notify the TSP(s) and will begin initiation and coordination of the full interconnection study only after receiving this notification from the GE.

Unless ERCOT receives notice from the GE of its decision to go forward with the proposed project, ERCOT will not initiate a full interconnection study.  Such notice must be received in writing by ERCOT within 180 calendar days following completion of the security screening study.  

Should the GE decline to notify ERCOT of its intent to initiate a full interconnection study within the 180 calendar days, ERCOT will consider the interconnection or change request cancelled and no longer valid.  Subsequently, should the GE wish to proceed after the initial 180-day period,  ERCOT will consider the original security screening study invalid and the process will begin again starting with a new GINR for a security screening study and payment of the appropriate fee.  The GE will also be required to provide to ERCOT any updates or changes in the project’s data.  

Full Interconnection Study

A Full Interconnection Study (FIS) consists of the set of steady-state, dynamic, short-circuit, and facility studies that are necessary to determine any facilities that are required to reliably interconnect new or modified generation to the ERCOT System.  The FIS is not intended to determine the deliverability of power from the plant to market or the facilities required to ensure that the plant does not experience any congestion-related curtailment.  To initiate the FIS, the GE must notify ERCOT in writing of its desire to pursue a FIS within 180 calendar days of the completion of its Security Screening Study.  The GE must also provide the appropriate stability modeling fee and proof of site control.  

The GE can decide to request a FIS at any time after the initial GINR Application is deemed complete by ERCOT and before the completion of the Security Screening Study.  Requesting both studies at the same time may shorten the overall time to complete the generation interconnection process due to overlap of work on both studies.

TSP Communication

A confidential email list, known as the Transmission Owner Generation Interconnection email list, will be set up to facilitate communication of confidential generation interconnection-related information among TSP(s) and ERCOT Staff.  Membership to this email list will be limited to ERCOT Staff and appropriate TSP personnel.  
Full Interconnection Study Process Overview

Within five (5) business days of receiving notice to proceed with a FIS, proof of site control and correct fee(s) from the GE, ERCOT will designate a TSP to lead the FIS and contact that TSP to schedule a FIS scope meeting.   ERCOT will select the lead TSP based upon its preliminary analysis with respect to the most likely point of interconnection.   For GEs that have previously developed generation projects in ERCOT with a particular TSP, the FIS scope meeting may be skipped if the GE, ERCOT, and the TSP(s) agree to do so.  In these cases the timeline for the GE and TSP to reach agreement on the FIS scope will start on the date the TSP(s) was notified of the GEs decision to proceed with a FIS.

At the same time ERCOT will send notification of the project FIS to all other TSP(s) via the confidential Transmission Owner Generation Interconnection email list.  It is the responsibility of each TSP to determine if the proposed project would have a material impact on their transmission facilities and to what extent they should participate in the FIS.  Each TSP desiring to participate in the FIS should notify the lead TSP.  The lead TSP will have the responsibility to involve all other TSP(s) that have expressed an interest in the FIS as appropriate for their expressed level of involvement to the extent that such involvement is reasonable.

At the FIS scope meeting the GE will present the proposed interconnection or change request and ERCOT will review the results of the security screening study.  The lead TSP will facilitate a general discussion of the preliminary study scope of work for the FIS.

The GE and the TSP(s) must reach agreement on the FIS scope within sixty (60) calendar days of the FIS scope meeting.  The assistance of more than one TSP may be required in areas where transmission facilities are provided by multiple TSPs.  In these cases it may be necessary for the GE to execute study agreements with multiple TSPs
The FIS scope agreement must include all assumptions, timetables, study cost estimates and payment schedules, and the determination of all requirements for interconnection.  The GE and the TSP(s) have flexibility in reaching agreement on the scope of the FIS, as long as the scope includes at least all studies needed to meet the requirements of this Procedure.  The GE and the TSP(s) shall consider the ERCOT security screening study and other preliminary studies and documents provided by the GE when developing the FIS scope.  The FIS can be divided into several distinct study phases such that notice to proceed from the GE is required before starting each phase.
The TSP(s) shall send the FIS scope to the confidential Transmission Owner Generation Interconnection email list for review and comment by ERCOT and other TSP(s).  Comments must be made within ten (10) business days.

If the GE can not agree to the FIS study scope within the 60-day period, ERCOT will attempt to mediate an agreement but if unsuccessful will consider whether the GE’s interconnection or change request should be terminated.  If the request is terminated, and if the GE subsequently determines to move forward with the interconnection, ERCOT shall require the GE to begin the interconnection process again, including a new security screening study and payment of the appropriate fee(s).

Full Interconnection Study Elements

The FIS consists of a series of distinct study elements.  Some of the elements may or may not be necessary for the TSP(s) to undertake and complete depending upon the provisions of the interconnection study scope agreement.  The primary purpose of the FIS is to determine the most effective and efficient manner in which to satisfy the desire of the GE’s interconnection or change request while continuing to maintain the reliability of the ERCOT System by meeting all NERC Reliability Standards, ERCOT Protocols and Operating Guides that would be affected by the interconnection and operation of the proposed generation.  The scenarios and base cases being used for these studies to determine potential transmission limitations will be documented in the FIS study scope. 

Each generation resource that requires a separate physical transmission interconnection will be treated as an individual study to be analyzed separately from all other such requests unless otherwise agreed to by the GE in the interconnection study scope agreement 

The FIS process includes developing and analyzing various computer model simulations of the existing and proposed ERCOT generation/transmission system.  The results from these simulations will be utilized by the TSP(s) to determine the impact of the proposed interconnection.  

The TSP(s) will also examine normal transmission operations as well as potentially adverse, or contingency, conditions in order to identify and analyze the reliability and effectiveness of various interconnection design alternatives in alleviating or mitigating any undesirable performance of the interconnection under a variety of operating conditions.  

In comparing interconnection alternatives, the TSP(s) will consider such information as interconnection cost and construction schedule, impact to short- and long-range reliability, operational flexibility, and compatibility with future transmission plans for each alternative.  The TSP(s) are not bound to only study interconnection alternatives suggested by the GE  The study should include analysis demonstrating the adequate reliability of any temporary interconnection configurations.

The TSP(s) may reserve the right to update the final FIS report in the event that changes occur to the ERCOT grid (i.e. new generation additions not originally considered execute interconnect agreements) after the report is completed and before the interconnect agreement is executed.

All studies undertaken will be performed in compliance with all applicable PUCT Substantive Rules, ERCOT Protocols and Operating Guides, NERC Reliability Standards, good utility practice, and the guidelines below unless otherwise directed by ERCOT Staff.

Steady-State Analysis.   The steady-state interconnection study base case shall be created from the most recently approved ERCOT Steady-State Working Group (SSWG) base case.  TSP(s) or ERCOT Staff may, at their discretion, remove any future (currently non-existing) transmission facility from the steady-state interconnection study base case that may significantly affect the interconnection study results and has not already undergone appropriate RPG review.  In addition, ERCOT Staff, and TSP(s) may request that generation resources proposed in other prior GINRs that have already been made public be included in the steady-state interconnection study base case if deemed appropriate.  ERCOT Staff may request a list of the interconnection requests included in the FIS by the TSP(s).

Using the SSWG study base case, the TSP(s) shall perform contingency analyses as required by the NERC Reliability Standards, ERCOT Protocols and Operating Guides and identify any additional transmission facilities that may be necessary to ensure that expected system performance conforms to these standards.  All facilities necessary to reliably interconnect the proposed generation will be determined and clearly identified in the report for this part of the FIS.  Any other facility that cannot be constructed or otherwise completed in time to accommodate the initial commercial operations date of the generation will be identified and communicated to the GE along with any likely limitations of generation output that may result.  

Loss-of-generation analyses shall assume that the lost generation will be replaced from all remaining ERCOT units in proportion to their nominal capacity (i.e., inertial response) and respecting generation limits.

The lead TSP is responsible for completing an analysis of any contingency events or outages anticipated to result in a violation of the NERC Reliability Standards, ERCOT Protocols and Operating Guides, regardless of which TSP owns the facilities involved.  The results of this analysis will be shared with those TSP(s) that have facilities involved in planning criteria violations and they will be responsible for attempting to verify the validity of the anticipated violations.

System Protection (Short-Circuit) Analysis.  The FIS scope agreement will specify locations where available short-circuit fault duty will be identified, calculated, and documented.  If any of the required generator interconnect-associated transmission system improvements result in transmission facility (ies) violating the TSP’s short-circuit criteria, the TSP shall plan to provide facilities to address such violations.  The TSP will determine the maximum available fault currents at the interconnection substation for determining switching device interrupting capabilities and later for protective relay setting purposes.

Dynamic and Transient Stability (Unit Stability, Voltage, Subsynchronous Resonance) Analysis.  At the discretion of the TSP(s) or ERCOT Staff, transient stability studies will be performed  if necessary to meet NERC Reliability Standards, ERCOT Protocols and Operating Guides applicable for the generator and for the ERCOT System. If the TSP(s) in charge of these stability studies decides not to conduct the studies, the TSP(s)  must provide a written justification in lieu of the study report.  When performing such studies, all existing or publicly committed generation in the area of study will normally be represented at full net output or better model (some combined cycle units or coal plants might be modeled at full gross output together with its auxiliary load).  Any resulting increase in generation will be balanced as addressed in the FIS scope agreement.  

Stability study base cases shall be formed from the latest available approved ERCOT SSWG base cases consistent with the most recently approved ERCOT Dynamics Working Group (DWG) stability data base. The initial transmission configuration in the area of study included in a stability study base case shall be identical to that used in the steady-state studies of the same period.  Any previously identified transmission improvements that will not be in service prior to the in-service date of the generation under study shall not be included in the stability study base case.  

Transient stability studies will analyze the performance of the proposed generation interconnection and the ERCOT System in terms of angular stability, voltage stability and excessive frequency excursions.  Additional studies may include small signal stability, subsynchronous resonance or critical clearing time analyses where the number of cycles for which a transmission line can sustain a fault without causing loss of synchronism of any of the generators is compared to the response of the protection systems.  Such studies should incorporate reasonable conservative assumptions regarding plant operating conditions.  Proposed analyses shall be identified and defined in the full interconnection study scope agreement. 

All stability studies shall be performed in accordance with ERCOT’s Planning Criteria, and the results shall identify any additional transmission facility(ies) or other action(s) necessary to ensure conformance to that standard.  

Facility Study.  At a minimum, the facility study provides complete details and estimated cost of the facility requirements for the direct interconnection of the proposed generation project to the TSP.

Results of the facility study will provide conceptual design descriptions, construction milestones, and detailed cost estimates for all direct interconnection-related transmission and substation facilities proposed to be installed in accordance with the findings and recommendations of the FIS.

Economic Study

ERCOT Staff is required to perform an independent economic analysis of the transmission projects that are identified through this process as being needed for the direct connection of the proposed generation facility and which are expected to cost more than $25 million. This economic analysis is performed only for informational purposes; as such, no ERCOT endorsement will be provided.  

At the point in the FIS that the lead TSP determines that it will recommend direct interconnection facilities for the proposed generation project which have an estimated cost expected to exceed $25 million, the lead TSP will communicate this finding, within 10 business days of such determination, to ERCOT Staff and other TSP(s) via the confidential Transmission Owner Generation Interconnection email list.  This communication will include all available information upon which that finding is based, including but not limited to: a description of the direct interconnection facilities; information necessary to modify a powerflow case to include those facilities (idev or similar format); any information obtained from the generation project that would be helpful in modeling the generator for the study; and, the estimated cost of the facilities.  ERCOT will request, and the GE will provide, information necessary to represent the characteristics of the proposed generation facility needed for the economic study.  

ERCOT will generally complete this economic study within 90 calendar days, and will inform the TSP(s) and GE if additional time is required.  ERCOT will provide the results of the economic study to the TSP(s)  via the confidential Transmission Owner Generation Interconnection email list and the GE when it is complete.  

FIS Study Report and Follow-up

The TSP(s) will present a preliminary report of their findings and recommendations for each of the study elements to ERCOT Staff and other TSP(s) via the confidential Transmission Owner Generation Interconnection email list and to the GE.  Any questions, comments, proposed revisions, or clarifications by any party shall be made in writing to the TSP(s) within ten (10) business days after the issuance of each study report, which may cover one or more study elements. After considering the information received from ERCOT and other TSPs, the study element(s) report will be deemed complete and a final report shall be provided to the GE, ERCOT, and all TSPs.   The ten 10 business day review period will be used by the ERCOT Staff to determine if any transmission upgrades proposed and clearly identified in the Steady-State Study Report need to be submitted to the RPG review process.  Refer to Section 25 of the ERCOT Protocols for more information on the process to review transmission upgrades that are unrelated to the direct connection of new or modified generation.
Upon the transmittal of the last study element report, the TSP issuing such report will indicate that such study element report is the final report to be issued associated with the entire FIS.  At the end of the ten 10 business day review period following the issuance of the final FIS element report, the FIS will be deemed complete and the GE and TSP will have the specified amount of time to complete an interconnection agreement as detailed in this document. If an economic study of the direct interconnection facilities is required, pursuant to Section 3.2.4, Economic Study, and has not yet been completed, the GE and TSP may mutually decide whether that study must be completed before the FIS is deemed complete.  
Should the GE wish to proceed with the proposed generation interconnection, the GE must execute an Interconnection Agreement with the respective TSP within 180 calendar days following the completion of the FIS (includes all major study element reports).  

If, during the time after this FIS is completed and before the interconnection agreement is executed changes occur that substantially differ from the assumptions used for the FIS, ERCOT and the TSP(s) shall determine the impact of the changes on the results of the FIS.  All changes should be submitted to ERCOT on the RARF for a change comparison. If the proposed direct interconnection is negatively affected by the changes, the TSP(s) will work with the GE on a refresh of the FIS. 

Proof of Site Control

Before ERCOT will proceed with the initiation of a FIS, the GE must submit to ERCOT proof of site control.  To establish proof of site control, the GE must demonstrate through an affiliated company, through a trustee, or directly in its name that: 

1. The GE is the owner in fee simple of the real property to be utilized by the facilities for which any new generation interconnection is sought, or 

2. The GE holds a valid written leasehold interest in the real property to be utilized by the facilities for which new generation interconnection is sought, or 

3. The GE holds a valid written option to purchase or obtain a leasehold interest in the real property to be utilized by the facilities for which new generation interconnection is sought, or 

4. The GE holds a duly executed written contract to purchase or obtain a leasehold interest in the real property to be utilized by the facilities for which new generation interconnection is sought.  


The GE must notify ERCOT of any substantive change in status of the arrangement used to demonstrate site control.  

The GE must maintain site control throughout the duration of the FIS and until execution of an Interconnection Agreement.  Otherwise, ERCOT will consider the GINR withdrawn as of the date of the loss of site control unless the applicant can show within 30 calendar days that it has re-established site control or has established control of a new site that would not result in any material modification of any interconnection study requested under the current application.   

Confidentiality
Once a FIS is requested by the GE, in accordance with Protocol 1.3.1.2, the following information about the potential project will become public:

1.
INR Number

2.
Facility nameplate capacity

3.
Anticipated in-service date

4.
Facility fuel type

5.
County where facility located

All other data, documents or other information regarding the GINR (including the identity of the GE) will remain protected information until ERCOT receives written notice from the GE that this information may be made public or until a Standard Generation Interconnection Agreement (SGIA) is executed.  Since the FIS scope agreement contains possibly confidential cost estimates and represents an agreement between the GE and the lead TSP, it will remain as protected information and will not be released to parties other than those who are members of the confidential Transmission Owner Generation Interconnection email list except as required in a court of law or by regulatory authorities having jurisdiction.  Once classified as a public project through one of these steps, ERCOT will post the project description, all FIS reports, the results of the economic analysis of direct interconnection facilities costing over $25 million, and any information developed throughout the interconnection study process about transmission improvement projects that may be submitted for RPG review as a result of the new generation on the ERCOT website. 

The lead TSP will notify the RPG email list within ten (10) business days of the signing of an Interconnection Agreement where the cost of the direct interconnection facilities is greater than $25 million. 

Interconnection Agreement
Standard Generation Interconnection Agreement

Should the GE decide to proceed with the construction and completion of the proposed generation project and interconnection within the 180-day period following the completion of the FIS, they will execute an interconnection agreement with their respective TSP as a condition for obtaining transmission service.  This is in accordance with PUCT Substantive Rule §25.195 (Terms and Conditions for Transmission Service).  The GE and the TSP shall use the PUCT’s Standard Generation Interconnection Agreement (SGIA).   A template of the SGIA can be found on the ERCOT website.

Before an SGIA is signed, all studies included in the FIS scope must be completed, unless mutually agreed by the GE and the TSP.  The GE and TSP must meet and maintain compliance with all NERC Reliability Standards, ERCOT Protocols and Operating Guides requirements related to the interconnection by the time that the generation facility is energized.  

While ERCOT is the proper entity for a GE to request a generation interconnection or change process, the actual negotiation of the interconnection agreement shall be conducted directly between the GE and the TSP.  ERCOT is not a party to the interconnection agreement and will not participate in these negotiations, nor will ERCOT arrange interconnection agreements.  

A copy of the signed SGIA must be transmitted to ERCOT by the TSP within ten 10 business days of the execution of the Agreement.  The TSP is also required to submit this Agreement to the PUCT within 30 days of its execution.  The GE should also provide ERCOT with the status of its air permits, when it receives a permit for its project, and when it gives the TSP the notice to proceed.

Other Arrangements for Transmission Service

In certain situations, the GE and the TSP may make alternative arrangements under which the TSP agrees to begin design or construction of facilities prior to the execution of the interconnection agreement.  In other instances, a notice to proceed may not be issued until some time after the interconnection agreement is signed.  Documentation of any alternative arrangements of this type should be transmitted to ERCOT by the TSP within ten 10 business days of execution of such agreement.  

Provisions for Municipals and Cooperatives  

While all other provisions of this interconnection process shall apply, municipal utilities or generation and transmission cooperatives developing generation projects that will interconnect to their own transmission systems are exempt from the requirement for an executed interconnection agreement.  A letter from a duly authorized official from the municipal utility or cooperative confirming the entity’s intent to construct and operate the generation project will be deemed by ERCOT to be sufficient as a public commitment by the municipal utility or cooperative and will have the same impact as an interconnection agreement for all purposes.  

Municipal utility or cooperative generation projects that are proposed to interconnect with the facilities of a different TSP, other than the municipal utility or cooperative that is developing the generation project, will be required to execute an interconnection agreement as discussed in this document.    
4,4 INTERCONNECTION DATA, FEES, AND TIMETABLES

Generation Plant Data Requirements

The GE is required to submit the most current “actual” facility information (generation, substation, and transmission/subtransmission if applicable) or best available “expected” performance data regarding the physical and electrical characteristics of its proposed facilities (in sufficient detail to provide a basis for modeling) to the point of interconnection with a TSP with its initial GINR Application.  

Failure to supply the required data will result in delays in ERCOT processing the interconnection application and studies.  Recommendations resulting from these studies that are based on outdated, false, or bad data may adversely affect the safety and reliability of the ERCOT system and can result in damage to generation or transmission equipment.  Ongoing data updates and reviews are necessary throughout the interconnection process and service life of the generating plant to ensure the adequacy, reliability, and safety of the ERCOT system is maintained over the long term as soon as such updates become available. It must be realized by current and future owners/operators of the generating plant that ERCOT protocols and NERC standards require timely data updates and submission.  Failure to comply could result in financial penalties for entities not in compliance.

In an effort to produce the best available security screening study and FIS, ERCOT suggests that GEs begin collecting all appropriate engineering and equipment data from manufacturers as soon as the GE selects its major equipment for the proposed project.  While the following list is not intended to supersede the GE’s ongoing obligation to provide and update all information associated with the proposed facility as soon as the information is known, the following checklist is intended to list the minimum data and information to be provided to ERCOT at each step of the process:  

Application and Security Screening Study

· Generation entity information sheet (Appendix A)  

· Generation interconnection screening study request data form (Appendix B)

Full Interconnection Study

· Updates to above information

· Applicable information required for interconnection studies as described in the RARF instructions in all tabs applicable to the resource type within the RARF Excel spreadsheet located in the Resource Asset Registration Forms zip file located at http://www.ercot.com/gridinfo/generation/index.   
· Provision of the appropriate dynamic model for the facility.  Some standard dynamic model forms are available within the Resource Modification Forms zip file located at http://www.ercot.com/gridinfo/generation/index 
· dynmodel_StandardGenerator011508.zip has forms for generator, exciter, governor, power system stabilizer, other models for standard generators.

· dynmodel_CombinedCycleGovernor.zip has forms for the governor models of Combined Cycle units 

· dynmodel_WindTurbine011609.doc has information about existing wind turbine models at ERCOT.

· If alternative models are required to appropriately represent the proposed generating facility, that alternative model may be provided by the GE, subject to verification by the lead TSP and ERCOT.
· In order to perform stability (transient and voltage) analyses, the GE shall provide unit stability information and data to the TSP(s) and ERCOT.  See the ERCOT Dynamics Working Group Procedural Manual for more detail and GE dynamics data requirements.    

Data submitted for transient stability models shall be compatible with ERCOT standard models (Siemens/PTI PSS/E and Powertech Labs Inc TSAT, VSAT and SSAT).  If there is no compatible model(s), the GE is required to work with a consultant or software vendor to develop and supply accurate/appropriate models along with other associated data.  These models shall be incorporated into the standard model libraries of both software packages.  It is recommended that generation owners and developers encourage manufacturers and software vendors to work together to develop and maintain these important models.  

 Prior to Start of Construction

· Any significant design changes in the generator(s) or main power transformer(s) to ensure compatibility with the existing transmission system.

Prior to Commercial Service

· Registration and official RARF submittal

· Updates to RARF information based on “as-built” or “as-tested” data in all cases

· Proof of meeting ERCOT requirements (reactive, low-voltage ride-through standards, stability models, PSS)

During Continuing Operations

The GE shall provide ERCOT and the TSP with any equipment data changes which result from equipment replacement, repair, or adjustment.  Unless otherwise required in the ERCOT Protocols or Operating Guides, the GE shall provide such data to ERCOT and the TSP no later than 60 days prior to the date of the actual change in equipment characteristics or during annual data update filings whichever occurs first.  This requirement shall also apply to all future owners throughout the service life of the project/plant.

Interconnection Study Fees
PUCT Substantive Rule §25.198 (Initiating Transmission Service) states in part that the customer requesting transmission service shall be responsible for all costs associated with the completion of the security screening study and the FIS.  

Security Screening Study Fee

The ERCOT security screening study fee is a non-refundable fee ranging from $1,000 to $5,000 depending on the additional installed capacity associated with each specific interconnection request.  ERCOT has determined that basing this fee on additional installed capacity is reasonable because additional installed capacity generally determines the amount of work necessary to complete the study.  The appropriate security screening study fee must be remitted for each generation interconnection request (i.e., each individual interconnection location, in-service date, and additional plant capacity at this specific interconnection location) at the time the application is submitted to ERCOT.   The check should be made payable to Electric Reliability Council of Texas, Inc.  

	Total Plant Capacity, MW
	Screening Study Fee

	10 to 74
	$1,000

	75 to 149
	$2,000

	150 to 249
	$3,000

	250 to 499
	$4,000

	500 or greater
	$5,000


Stability Modeling Fee

The ERCOT stability modeling fee is a non-refundable stability modeling fee of $15 per megawatt of additional installed capacity and is paid directly to ERCOT when a FIS is requested.  This fee will reimburse ERCOT for the development of stability software models for each proposed generation unit and allow for continually updating current models as new equipment changes are made.  The check should be made payable to Electric Reliability Council of Texas, Inc.  Payment of the stability modeling fee to ERCOT does not release the GE from their obligation to provide ERCOT accurate and appropriate stability software models and data (including load) for each of their proposed generation plants. 

Full Interconnection Study Fee/Cost 

The FIS fee/cost is paid directly to the TSP(s) completing the studies associated with the FIS.  The fee/cost will be agreed on and specified in the study scope agreement. The TSP(s) will directly invoice the GE for the reasonable costs associated with undertaking and completing the FIS.  

ERCOT recommends that the GE and the TSP provide for a payment methodology and cancellation provision in the FIS scope agreement.  If the GE cancels the generating project during the term of the FIS, the GE is required to immediately notify ERCOT and the lead TSP.  The lead TSP should immediately notify any other TSPs that may be participating in the study, via the confidential Transmission Owner Generation Interconnection email list.  The GE is responsible for all costs associated with any work performed or non-cancelable commitments made prior to notifying ERCOT and the TSP(s) of the termination date of the project.  ERCOT highly recommends the TSP(s) receive the study fee before proceeding with work. 

Interconnection Process Timetables
PUCT Substantive Rule §25.198 (Initiating Transmission Service) provides deadlines for ERCOT and TSP(s) to complete and report on the required interconnection studies provided that the GE submits all required data and appropriate fee(s).  Therefore, it is vital that the GE ensure that ERCOT Staff and the TSP(s) performing these studies receive all required data in order to establish reasonable study models and assumptions that provide meaningful results and recommendations for interconnecting the proposed generating project. 

Because the FIS is generally the “critical” path item in the generation interconnection process, ERCOT recommends that a timetable for the FIS be developed and included in the study scope agreement.  In addition, major improvements to the transmission system resulting from interconnection requests should be identified as early in the process as possible so project validity can be considered before the parties go forward with extensive interconnection studies.  Once the FIS is underway, the parties may determine that an adjustment to the original estimated completion date is necessary.  Should this schedule adjustment become necessary, the parties are to provide notice to ERCOT and the TSP(s) as soon as practicable, indicating the revised expected completion date.

The following timetable complies with PUCT Substantive Rule §25.198 (Initiating Transmission Service).   It is intended to serve as a guideline only and the times stated are not requirements unless stated elsewhere in this document. If the number of days shown is less than 30, these are business days; if 30 days and over, these are calendar days.

	TASK
	Responsible Entity
	Time Required to Complete (Days))

	Acknowledgement of Generation Interconnection Request Application
	ERCOT 
	1 to 10

	Notification of Additional Information Needed to Complete Application
	ERCOT
	1 to 15

	Perform Security Screening Study (after application deemed complete)
	ERCOT 
	10 to 90

	Decision to Pursue Full Interconnection Study (following issuance of Screening Study by ERCOT)
	GE
	up to 180

	Develop Scope Agreement for Full Interconnection Study (following GE’s notification to ERCOT of desire for Full Interconnection Study and remittance of appropriate fees)  
	ERCOT, TSP(s), GE
	up to 60

	Perform Full Interconnection Study (following agreement on scope)
	TSP(s)
	40 to 300

	Steady-State and Transfer Analysis 
	
	10 to 90

	System Protection Analysis (following Steady State Analysis)
	
	10 to 30

	Dynamic and Transient Stability Analysis (following System Protection Study)
	
	10 to 90

	Facility Study
	
	10 to 90

	Study Report Review and Acceptance (following issuance of Full Interconnection Study)
	ERCOT, TSP(s), GE
	10 to 15

	Negotiate and Execute Interconnection Agreement (following acceptance of Full Interconnection Study)
	TSP and​​​ GE 
	180


GENERAL AND TECHNICAL STANDARDS

In addition to requirements under the NERC Reliability Standards, ERCOT Protocols and Operating Guides contain provisions that apply to generation interconnections.  As of the effective date of this Procedure, such provisions include, but are not necessarily limited to:

· Protocol 1.3.1

· Protocol 12.2 and 12.3

· Protocol 6.5.7

· Protocol 6.7.6

· Protocol 6.10.3

· Operating Guide 2.2.4

· Operating Guide 3.1.4

· Operating Guide 7.2.2

· Operations Procedure Steady-State Voltage Control Procedures

· Nodal Operating Guide 2.2.6 Power System Stabilizers

Transformer Tap Position 
The GE will contact the TSP providing the interconnection before the main power transformers are placed into service and will work with the TSP to select the tap position on the main power transformers, and the GE will confirm the use of this tap position with the TSP and ERCOT.  The main power transformer will be considered the step-up to transmission level voltage of the interconnection.

APPENDIX A

GENERATION ENTITY INFORMATION SHEET
GENERATION ENTITY INFORMATION SHEET

PLEASE PRINT CLEARLY – FORM MUST BE SIGNED AND SUBMITTED WITH REQUEST
Transmission Customer (Generating Entity):  


Contact Person:   


Title:  


Company:  

   

Mailing Address:


City:  

State:

ZIP:  


Company Internal Mail Code(s):


Telephone Number:
(      )
Facsimile (FAX) Number:
(       )

Internet email Address:  


Requested Transmission Energization Date (MM/DD/YYYY):


Generation In-Service (MM/DD/YYYY): Start  

through
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____________________________________________ (generating entity) is, or will be upon commencement of service, an eligible customer.  An eligible customer is any of the following: the transmission provider (for all uses of its transmission system) and any electric utility, federal power marketing agency, exempt wholesale generator, qualifying facility, or power marketer.  An eligible customer may designate an agent to represent it in arranging for interconnection.

Accurate/appropriate information and test data about generator step-up transformers, all generator data including data for stability studies (transient, voltage, etc.) and sub-synchronous resonance data will be provided to ERCOT and interconnected TSP before the generation goes into commercial operation.  I understand that all of this data will become public and added to the ERCOT databases (including power flow base cases, stability, system protection, Capacity, Demand, and Reserve Report, etc) when an interconnection agreement is signed.  This data shall be reviewed and updated when the plant goes into commercial operation.  In addition, any updates to this information will be provided within 60 days to ERCOT and the TSP as changes or upgrades are made during the life of the plant.  This requirement also applies to all future owners of this project/plant.

The generating entity and any future owners of the plant agree to comply with these data requirements along with all applicable ERCOT and NERC requirements, including, without limitation, those contained in the ERCOT Protocols and ERCOT Operating Guides.  It is understood and agreed that such requirements are subject to change from time to time, and such changes shall automatically become applicable based upon the effective date of the approved change.

Authorized Signature:  

Date:  


Name printed or typed:  


By:  


APPENDIX B
GENERATOR INTERCONNECTION REQUEST SCREENING STUDY DATA SHEET

See Excel Spreadsheet titled “Generation Interconnection Data Submission Guide” at http://www.ercot.com/gridinfo/generation/. This file identifies the data in the RARF that needs to be submitted for the Security Screening Study (SS) and Full Interconnection Study (FIS).  
5. Planning Criteria 

a. Reliability criteria (Section 5 of the current operating guides – Rev 0)

b. Evaluate if section 7 (or parts thereof) of Operating Guides dealing with System Protection should be moved to the Planning Guides. (Rev 1 or 2)

c. Economic Criteria(from RPG Charter Rev 1)

d. Requirement for posting TSP Specific Planning Criteria (Rev 1 or 2)
4 Planning

5.1 Planning Criteria

5.1.1 Introduction

The Electric Reliability Council of Texas (ERCOT) power system consists of those generation and Transmission Facilities (60 kV and higher voltages) which are controlled by individual ERCOT Market Participants and which function as part of an integrated and coordinated power supply network.  Each reference in this document to ERCOT Market Participants includes Generation Resources (GRs), Qualified Scheduling Entities (QSEs), Competitive Retailers (CRs), Transmission/Distribution Service Providers (TDSPs), and other that use the transmission system.

In order to maintain reliable operation of the ERCOT power system, it is necessary that all ERCOT Market Participants observe and subscribe to certain minimum planning criteria. The criteria set forth herein, combined with the NERC Planning and Reliability Standards, constitute these minimum-planning criteria. Tests outlined herein shall be performed to determine conformance to these minimum criteria; however, because ERCOT recognizes that events more severe than those outlined in these criteria could cause separation, other tests may also be performed if necessary for information purposes.

The complexity and uncertainty inherent in the planning and operation of the ERCOT power system make exhaustive testing impracticable; therefore, to gain maximum benefit from the limited number of tests which are performed, the selection of the specific tests and the frequency of their performance will be made solely upon the basis of the expected value of the reliability information obtainable from the test.

It is the responsibility of each ERCOT TDSP to perform tests appropriate to ensure the reliability of its own Transmission Facilities, and to recommend for further study by the ERCOT System Planning Function (SPF) or the ERCOT Reliability Operations Subcommittee (ROS) tests, which examine effects of importance to multiple ERCOT TDSPs or the ERCOT power system.  Upon consideration of such recommendations, the ERCOT SPF and the ERCOT ROS shall coordinate the performance of tests as necessary to assess the reliability of the planned ERCOT power system.

ERCOT (Regional Planning Groups or Transmission Planning) shall determine and demonstrate the need for any static and/or dynamic Reactive Power capability in excess of the explicit requirements of the Protocols and Operating Guide that is necessary to ensure compliance with the ERCOT Planning Criteria, and ERCOT (Transmission Planning) shall establish specific TSP responsibility for any associated facility additions.

The ERCOT SPF, in cooperation with the ERCOT Compliance Office, will review the ERCOT Planning Criteria every three years to ensure it meets the requirements in the NERC Planning and Reliability Standards.  The ERCOT SPF, in cooperation with the ERCOT Compliance Office, will periodically review the planning criteria, procedures, and practices of individual ERCOT TDSPs to insure consistency with NERC and ERCOT criteria.

5.1.2
Load Forecasts

Each ERCOT DSP directly interconnected with the transmission system (or its agent so designated to ERCOT) shall provide annual Load forecasts to the ERCOT SPF as outlined in the ERCOT Annual Load Data Request (ALDR) Procedures. For each substation not owned by either a TSP or a DSP, the owner shall provide a substation Load forecast to the directly-connected TDSP sufficient to allow it to adequately include that substation in its ALDR response.
5.1.3
Resource Capability

ERCOT will periodically determine the minimum reserve margin required to ensure the adequacy of installed generation capability in ERCOT. ERCOT or the Public Utility Commission of Texas may also approve specific Market Participant requirements to ensure that the required minimum reserve margin is maintained.

The ERCOT SPF maintains a database containing existing and proposed generating capability historical and projected values for demand and energy; and proposed major transmission system additions.  This database is updated periodically and the Capacity Demand Reserve (CDR) Working Paper is produced annually. 

5.1.4
Transmission Reliability Testing

The interconnection philosophy of ERCOT is to minimize loss of Load by remaining interconnected.  Interconnected system planning will include steady state and dynamic simulated testing by ERCOT TDSPs and the ERCOT SPF to represent specific occurrences for each type of contingency specified below or listed in Table I of the NERC Planning and Reliability Standards. Table I of the NERC Planning and Reliability Standards is included in this document for reference. The term “generating unit”, as used in Table I below, for the purpose of reliability testing shall be defined as the largest single generating unit operating at a given voltage level at each plant location.  In the case of a Combined Cycle Facility, the term “generating unit”, as used in Table I below, shall be defined as the total generating capacity of the entire train.   Also included are ‘ERCOT Clarifications and Definitions’ which are applicable to testing for NERC Planning Standards contingency types C and D.

The contingency tests will be performed for reasonable variations of Load level, generation schedules, planned transmission line Maintenance Outages, and anticipated power transfers.  At a minimum, this should include projected loads for the upcoming summer and winter seasons and a five-year planning horizon.  The ERCOT TDSPs involved should plan to resolve any unacceptable test results through the provision of Transmission Facilities, the temporary alteration of operating procedures (Remedial Action Plans), temporary Special Protection Systems, or other means as appropriate.

While the requirements listed in Table I address most ERCOT planning concerns, tests will also be conducted to ensure that the planned system conforms to the following additional requirements:

1.
The contingency loss of a double-circuit transmission line that exceeds 0.5 miles in length (either without a fault or subsequent to a normally-cleared non-three-phase fault) with all other facilities normal should not cause a) cascading or uncontrolled outages, b) instability of generating units at multiple plant locations, or c) interruption of service to firm demand or generation other than that isolated by the double-circuit loss, following the execution of all automatic operating actions such as relaying and special protection systems. Furthermore, the loss should result in no damage to or failure of equipment and, following the execution of specific non-automatic predefined operator-directed actions (i.e., Remedial Action Plans), such as generation schedule changes or curtailment of interruptible Load, should not result in applicable voltage or thermal ratings being exceeded. 

2.
With any single generating unit unavailable, and with any other generation preemptively redispatched, the contingency loss of a single transmission element (either without a fault or subsequent to a normally-cleared non-three-phase fault) with all other facilities normal should not cause a) cascading or uncontrolled outages, b) instability of generating units at multiple plant locations, or c) interruption of service to firm demand or generation other than that isolated by the transmission element, following the execution of all automatic operating actions such as relaying and special protection systems. Furthermore, the loss should result in no damage to or failure of equipment and, following the execution of specific non-automatic predefined operator-directed actions (i.e., Remedial Action Plans) such as generation schedule changes or curtailment of interruptible Load, should not result in applicable voltage or thermal ratings being exceeded.


With regard to (2) above, the term “single generating unit” experiencing a forced outage shall be defined as the largest single generating unit operating at a given voltage level at each plant location. In the case of a Combined Cycle Facility, a “single generating unit” experiencing a forced outage shall be defined as the entire train unless the combustion turbine and the steam turbine can operate separately, as stated in the Generation Resource Asset Registration form in the section labeled modes of operations. ERCOT will not unreasonably withhold acceptance of defining the Combined Cycle Facility with different modes of operations per the information provided in the Generation Resource Asset Registration and provided by trend analysis of historical forced outage data. 

ERCOT will post the contingency unit list on MIS.

3.
Voltage stability margin shall be sufficient to maintain post-transient voltage stability within a defined importing (Load) area under the following study conditions:

· Peak Load conditions, with import to the area increased by five percent (5%) of the forecasted area Load, and NERC Category A or B operating conditions (see NERC Table I in ERCOT Planning Criteria); and

· Peak Load conditions, with import to the area increased by two and one half percent (2.5%) of the forecasted area Load, and NERC Category C operating conditions.

The ERCOT SPF is responsible for gathering Load data, for use in the ERCOT Load flow cases via the ALDR.  The ERCOT ROS coordinates with the ERCOT SPF in the performance of steady state and dynamic simulation testing of the bulk power system to determine the impact on the planned system of occurrences of the types of contingencies listed in the NERC Planning Standards.  The Steady State Working Group (SSWG), Dynamics Working Group (DWG) and System Protection Working Group (SPWG) work with the ERCOT SPF to create databases and perform tests as outlined in these criteria.

These databases created by the ERCOT ROS Working Groups are available for use by ERCOT Market Participants.  It is the responsibility of the individual ERCOT TDSPs to use these databases to perform steady state and dynamic tests appropriate to evaluate the compliance of their Transmission Facilities with the ERCOT Planning Criteria and to recommend, for further study by ERCOT, tests, which examine effects of importance to multiple ERCOT TDSPs or the ERCOT bulk power system.  Such tests are discussed by the ERCOT ROS and the ERCOT SPF and are subsequently performed under the direction of the ERCOT SPF or the ERCOT ROS as appropriate.  The individual TDSPs affected by identified issues will pursue appropriate solutions.

5.1.5
Reports Of Testing

The ERCOT SPF annually directs the preparation of the section of the EIA-411 Report requested by the Department of Energy which addresses the adequacy of the ERCOT bulk power system as well as input to various NERC reports. Studies performed by ERCOT and comments by the individual TDSPs regarding tests that they have performed provide the basis for statements concerning the adequacy of the planned ERCOT System.

5.1.6
System Modeling Information

Information on existing and future ERCOT System components and topology is necessary for ERCOT to create databases and perform tests as outlined in these criteria.  To ensure that such information is made available to ERCOT, the following actions by ERCOT Market Participants are required:

1.
Each TDSP, or its designated agent, shall provide accurate modeling information for all ERCOT Transmission Facilities owned or planned by the TDSP.  The information provided shall include, but not be limited to, the following:
a.
Information necessary to represent the TDSP’s Transmission Facilities in any model of the ERCOT Transmission Grid whose creation has been approved by ERCOT, including modeling information detailed in procedures of the SSWG, DWG, and SPWG; 

b.
Identification of a designated contact person responsible for providing answers to questions ERCOT may have regarding the information provided; and

c.
TDSP owned or operated Transmission Facility data provided and used to accurately represent a Transmission Facility in a model shall be consistent to the extent practicable with data provided and used to represent that same Transmission Facility in any other model created to represent a time period during which the Transmission Facility is expected to be physically identical. All existing transmission line’s and transformer’s impedances (or equivalent branch circuit impedance) and ratings (Normal and Emergency) shall be identical, to the extent practicable.  If all normally closed breakers and switches are closed and normally open breakers and switches are open in the Network Operations Model, the calculated line flows between substations in the Annual Planning Model shall be consistent (very close), when all models use the same Load magnitude and distribution, generation commitment and Dispatch, and Voltage Profile. The TDSP shall provide an explanation to ERCOT for data inconsistencies.  
Any long-term changes to the reactive capability must be provided by the facility owner to ERCOT, as-planned at least thirty (30) days prior to implementation and as-built no later than thirty (30) days after implementation, as changes or upgrades are made during the life of the Reactive Power facilities.  

Further, each TDSP owning or planning Transmission Facilities shall attend the scheduled meetings and otherwise participate in the activities of the SSWG and the SPWG, unless specifically exempted from these activities by ERCOT.

2.
Each Generation Resource (GR), or its designated agent, shall provide accurate modeling information for each existing or publicly-announced ERCOT generating unit for which it is the majority owner. The information provided shall include, but not be limited to, the following:

a.
Information necessary to represent the GR’s generation and interconnection facilities in any model of the ERCOT electrical system whose creation has been approved by ERCOT, including modeling information detailed in procedures of the SSWG, DWG, and SPWG; and

b.
Identification of a designated contact person responsible for providing answers to questions ERCOT may have regarding the information provided.

Typical or representative information may be provided for planned facility additions or modifications, but such information shall be revised using actual design or construction information no later than thirty (30) days after it becomes available.  

Table I. Transmission Systems Standards — Normal and Contingency Conditions

	Category
	Contingencies
	
	System Limits or Impacts

	
	 

Initiating Event(s) and Contingency Component(s)
	Components Out of Service
	Thermal Limits
	Voltage Limits
	System Stable
	Loss of Demand or 

Curtailed Firm Transfers
	Cascadingc Outages

	A – No Contingencies
	All Facilities in Service
	None
	Normal
	Normal
	Yes
	No
	No

	B – Event resulting in the loss of a single component.
	Single Line Ground (SLG) or 3-Phase (3Ø) Fault, with Normal Clearing:

1. Generator

2. Transmission Circuit 

3. Transformer 

Loss of a Component without a Fault.
	Single

Single

Single

Single
	Applicable Rating a (A/R)

A/R

A/R

A/R
	Applicable Rating a (A/R)

A/R

A/R

A/R
	Yes

Yes

Yes

Yes
	No b

No b

No b

No b
	No

No

No

No

	
	Single Pole Block, Normal Clearing:

4. Single Pole (dc) Line
	Single
	A/R
	A/R
	Yes
	Nob
	No

	C – Event(s) resulting in the loss of two or more (multiple) components. 
	SLG Fault, with Normal Clearing:

1. Bus Section

2. Breaker (failure or internal fault)
	Multiple

Multiple
	A/R

A/R
	A/R

A/R
	Yes

Yes
	Plannedd

Plannedd
	No

No

	
	SLG or 3Ø Fault, with Normal Clearing, Manual System Adjustments, followed by another SLG or 3Ø Fault, with Normal Clearing:

3. Category B (B1, B2, B3, or B4) contingency, manual system adjustments, followed by another Category B (B1, B2, B3, or B4) contingency
	Multiple
	A/R
	A/R
	Yes
	Plannedd
	No

	
	Bipolar Block, with Normal Clearing:

4. Bipolar (dc) Line

Fault (non 3Ø), with Normal Clearing:

5. Double Circuit Towerline
	Multiple

Multiple
	A/R

A/R
	A/R

A/R
	Yes

Yes
	Plannedd

Plannedd
	No

No

	
	SLG Fault, with Delayed Clearing:

6. Generator 8. Transformer

7. Transmission Circuit 9. Bus Section
	Multiple

Multiple
	A/R

A/R
	A/R

A/R
	Yes

Yes
	Plannedd

Plannedd
	No

No

	D e – Extreme event resulting in two or more (multiple) components removed or cascading out of service
	3Ø Fault, with Delayed Clearing (stuck breaker or protection system failure):

1. Generator 3. Transformer

2. Transmission Circuit 4. Bus Section

3Ø Fault, with Normal Clearing:

5. Breaker (failure or internal fault)

Other:

6. Loss of towerline with three or more circuits

7. All transmission lines on a common right-of way

8. Loss of a substation (one voltage level plus transformers)

9. Loss of a switching station (one voltage level plus transformers)

10. Loss of a all generating units at a station

11. Loss of a large load or major load center

12. Failure of a fully redundant special protection system (or remedial action scheme) to operate when required

13. Operation, partial operation, or misoperation of a fully redundant special protection system (or remedial action scheme) for an event or condition for which it was not intended to operate

14. Impact of severe power swings or oscillations from disturbances in another Regional Council.
	Evaluate for risks and consequences.

 May involve substantial loss of customer demand and generation in a widespread area or areas.

 Portions or all of the interconnected systems may or may not achieve a new, stable operating point.

 Evaluation of these events may require joint studies with neighboring systems.

 Document measures or procedures to mitigate the extent and effects of such events.

 Mitigation or elimination of the risks and consequences of these events shall be at the discretion of the entities responsible for the reliability of the interconnected transmission systems.




Footnotes to Table I.

a)
Applicable rating (A/R) refers to the applicable normal and emergency facility thermal rating or system voltage limit as determined and consistently applied by the system or facility owner.

b)
Planned or controlled interruption of generators or electric supply to radial customers or some local network customers, connected to or supplied by the faulted component or by the affected area, may occur in certain areas without impacting the overall security of the interconnected transmission systems. To prepare for the next contingency, system adjustments are permitted, including curtailments of contracted firm (non-recallable reserved) electric power transfers.

c)
Cascading is the uncontrolled successive loss of system elements triggered by an incident at any location. Cascading results in widespread service interruption, which cannot be restrained, from sequentially spreading beyond an area predetermined by appropriate studies.

d)
Depending on system design and expected system impacts, the controlled interruption of electric supply to customers (load shedding), the planned removal from service of certain generators, or the curtailment of contracted firm (non-recallable reserved) electric power transfers may be necessary to maintain the overall security of the interconnected transmission systems.

e)
A number of extreme contingencies that are listed under Category D and judged to be critical by the transmission planning entity(ies) will be selected for evaluation. It is not expected that all possible facility outages under each listed contingency of Category D will be evaluated.

5.1.7
ERCOT Clarifications and Definitions of NERC Planning Standards Contingency Types C and D

5.1.7.1
Category C

Initiating Event and Contingency Component Definitions:

"Bus Section" shall be interpreted to mean any section of buswork, which would be isolated by normal relay/breaker operation when faulted.

"Manual System Adjustments" shall be interpreted to include only operator actions which a) would be made not later than 1 hour after clearing of the first fault, b) are made using remote control capability or communications with other operators having such capability, c) include circuit switching, changes in the schedules of generating units operating at clearing of the first fault, and changes in the schedules of other generating units which can contribute within 1 hour, and d) exclude the physical repair or replacement of damaged equipment and the starting of any generating unit which cannot contribute within 1 hour.

Planned Loss of Demand or Curtailed Firm Transfer Definition: 

All load interruption, generator tripping, or generation schedule changes must be either automatic or prearranged (with associated written operating procedures).  Actions must be executable in time to avoid any equipment damage or safety violations, but in any case within 30 minutes of fault clearing.

Cascading Outage Definition:

Cascading outages are defined as the uncontrolled loss of any system facilities or load, whether because of thermal overload, voltage collapse, or loss of synchronism, except those occurring as a result of fault isolation.

Implementation Guidelines: 

Equipment ratings and permissible voltage levels shall be determined by the facility owner with the concurrence of the ERCOT SPF. 

Evaluation of all the possible combination of facility outages under Category C is not required. Each TDSP with bulk transmission facilities will evaluate one or more Category C contingencies annually.  The contingencies selected may be based on the results of related studies or actual events and which, in the engineering judgment of the facility owner, the ERCOT SPF or any TDSP, may have unacceptable consequences. 

1.1.1 5.1.7.2
Category D:

Large Load or Major Load Center Definition:

A large load or major load center shall be defined as a large single load or a group of electrically close loads comprising a peak load of between 50 and 500 MW.  Loss of this load or load center will not include any other system elements other than those directly connected to the lost load.

Evaluation Implementation:

Evaluations of Category D contingencies are not required to be performed annually.  Evaluations should be performed for the following:

1. Contingencies previously studied for which the conditions assumed in the study have changed significantly and which may adversely affect the results of the study.

2. Contingencies not previously studied that, based on the results of related studies or actual events may in the engineering judgment of the facility owner, the ERCOT SPF or any TDSP, have unacceptable consequences. 

2 Data/Modeling

a. Transmission Planning Steady State models base case development (SSWG Procedures- Rev 1)(revised Nodal version Rev 2)
ERCOT STEADY STATE WORKING GROUP

PROCEDURE MANUAL

February 11, 2010
ERCOT STEADY-STATE WORKING GROUP’S SCOPE

The ERCOT Steady-State Working Group (SSWG) operates under the direction of the Reliability and Operations Subcommittee (ROS). The SSWG’s main objectives are to produce seasonal and future load-flow base cases, coordinate tie-line data, update the Most Limiting Series Element Database, maintain the ERCOT Data Dictionary, update the SSWG Procedural Manual, prepare data for and review seasonal transmission loss factor calculation, and provide requested transmission system data and power-flow support documents to market participants. The SSWG usually meets in June and November to accomplish these tasks, and at other times during the year as needed to resolve any impending load-flow modeling issues or to provide technical support to the ROS. Some of the above responsibilities are further described as follows:

· Develop and maintain load-flow base cases for the spring, summer, fall, and winter seasons of the upcoming year. The cases, collectively known as Data Set A, are produced by the SSWG by approximately July 1st on an annual basis. These seasonal cases consist of one on peak and one off-peak case for each of the four seasons. 

· Develop and maintain load-flow base cases for the five future years following the upcoming year. The cases, collectively known as Data Set B, are produced by the SSWG by approximately November 15th on an annual basis. These future cases consist of five summer on-peak cases, and one minimum case.  Data Set B will contain economically dispatched generation (ECO) 

· Maintain and update the ERCOT Data Dictionary to reflect new bus information and SCADA names. This task is performed during the Data Set B work.

· Maintain and update the SSWG Procedural Manual to reflect current planning practices and the latest load-flow base case modeling methodologies.

· Prepare data for and review seasonal transmission loss factor calculation on an annual basis. This task is to be done by approximately January 1st.

· Each TDSP shall maintain an MLSE database and will make the data available to ERCOT upon request. 

· Assist in development of ERCOT processes for compliance with NERC Reliability Standards for both entity and region-wide requirements.

· Coordinate tie-line data submission to ERCOT with neighboring companies. 

· Provide Transmission Project Information Tracking (TPIT) report to ERCOT quarterly.

· Maintain and update the contingencies files. 

· Address issues identified by ERCOT Reliability Assessment 

· Perform studies as directed by the ROS.
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SECTION 1.0 – Data Requirements

1.1 GENERAL

The principal function of the SSWG is to provide analytical support of the ERCOT electrical transmission network from a steady state perspective.  To accomplish this, the Working Group performs three principal charges: load-flow, voltage control and reactive planning, and transmission loss factor calculation tasks.    

1.1.1 Coordination with ERCOT 

Load-flow base cases provide detailed representation of the electric system for planning and evaluating the current and future high voltage electrical system and the effects of new loads, generating stations, interconnections, and transmission lines. 

1.1.2 Model 

The model represents the high voltage system, branches, buses, bus components, impedances, loads, multi-section lines, ownership, switched shunts, transformers, generators, DC lines and zones. The network model submitted by the TSP shall be in a format compatible with the latest approved PSS/E and rawd ASCII data format based on a 100 MVA base. The model should reflect expected system operation.

1.1.3 Data

The SSWG will use loads based upon the load data in the ERCOT Annual Load Data Request (ALDR) to build two sets of cases, Data Set A and Data Set B (see Sections 2.1 and 2.2).  Reference appendix G. 

Data Set A consists of seasonal cases for the following year.  The SSWG must finalize Data Set A by early July to meet ERCOT schedule to perform the commercially significant constraint studies. Data Set B, which is finalized in mid-October, is used for planning purposes and consists of the following:

· Future summer peak planning cases

· A future minimum load planning case

· ERCOT Data Dictionary

· Updated Contingency List 

1.1.4 Load-flow Case Uses

The cases being created each year are listed in Sections 2.1 and 2.2.  ERCOT SYSTEM PLANNING (ESP) and Transmission Service Providers (TSPs) test the interconnected systems modeled in the cases against the ERCOT Planning Criteria to assess system reliability in the coming year and into the future. ROS Working Groups and ERCOT System Operations use SSWG cases as the basis for other types of calculations and studies: 

· Internal planning studies and generation interconnection studies

· Voltage control and reactive planning studies

· Dynamics Working Group stability studies
· ERCOT transmission loss factor calculation

· Basis for ERCOT operating cases and FERC 715 filing
· Commercially significant constraints studies
1.2 BUS DATA

1.2.1 Areas defined by TSP 

Each TSP is assigned a unique area name and number denoted in the TSP Bus/Zone Range Table in Appendix A.

1.2.2 Bus Data Records

All in-service transmission (60kV and above) and generator terminals shall be modeled in load-flow cases. Each bus record has a bus number, name, base kV, bus type code, real component of shunt admittance, reactive component of shunt admittance, area number, zone number, per-unit bus nominal voltage magnitude, bus voltage phase angle, and owner id. Fixed reactive resources shall be modeled as a fixed component in the switchable shunt data record and not be part of the bus record.  

1.2.3 Bus Ranges

Presently, ERCOT is modeled within a 100,000-bus range. The Chairman of the SSWG allocates bus ranges, new or amended, with confirmation from the SSWG members.  Bus ranges are based on high-side bus ownership. (Refer to TSP Bus/Zone Range Table in Appendix A)

Bus numbers from within the TSP’s designated bus range are assigned by the TSP and are to remain in the assigned ranges until the equipment or condition that it represents in the ERCOT load-flow cases changes or is removed.  

1.2.4 Zone Ranges

Presently the Chairman of the SSWG allocates zone ranges, new or amended, with confirmation from SSWG members. Each TSP represents their network in the ERCOT load-flow cases using allocated zone ranges. Zone numbers that have been assigned by the TSP, within the TSP’s designated zone range, may be changed by the TSP as needed to represent their network in the ERCOT load-flow cases. Every zone number assigned must be from the TSP’s designated zone range. Zone identifiers are specified in zone data records.  Each data record has a zone number and a zone name identifier. (Refer to TSP Bus/Zone Range Table in Appendix A).

1.2.5 Owner IDs

All TSPs may provide owner IDs for buses. This data is maintained in the Owner ID, TSP Bus/Zone Range Table shown in Appendix A.  The generation owner ID’s are not in the cases due to the difficulty in tracking the continuously changing ownership. 

1.2.6  Bus Name 

Electrical Bus names shall not identify the customers or owners of loads or generation at new buses unless requested by customers.  The twelve characters Electrical Bus Name representing individual transmission element in the planning model shall be unique and follow certain technical criteria as stated in the ERCOT Nodal Protocol Section 3.10. (Refer to Transmission Element Naming Convention in Appendix H)

1.3 LOAD DATA

Each bus modeling a load must contain at least one load data record.  Each load data record contains a bus number, load identifier, load status, area, zone, real and reactive power components of constant MVA load, real and reactive power components of constant current load, and real and reactive power components of constant admittance load.  All loads (MW and MVAR) should be modeled on the high side of transformers serving load at less than 60 kV. 

Guidelines: 

1.3.1 The bus number in the load data record must be a bus that exists in the base case. As of 2001 owner IDs shall not be associated with any entity in cases. The load identifier is a two-character alphanumeric identifier used to differentiate between loads at a bus. All self-serve loads must be identified by “SS”. If there are multiple self-serve loads at the same bus, then the self-serve loads will be identified by S1, S2, S3, etc.  See Section 1.4.1.  Partial self-serve load should be modeled as a multiple load with “SS” identifying the self-serve portion. Distributed generation must be identified by “DG” and modeled as negative load.

1.3.2  The load data record zone number must be in the zone range of the TSP serving the load.  It does not have to be the same zone that the bus is assigned to.

1.3.3
Generator auxiliary load should not be modeled at generating station buses. Refer to section 1.4.1. 

1.3.4
In conformance to NERC Planning Requirements and the ERCOT Operating Guides Section 5.1.2, which states “ Each ERCOT DSP directly interconnected with the transmission system (or its agent so designated to ERCOT) shall provide annual load forecasts to ERCOT as outlined in the ERCOT Annual Load Data Request (ALDR) Procedures.  For each substation not owned by either a TSP or a DSP, the owner shall provide a substation load forecast to the directly connected TDSP sufficient to allow it to adequately include that substation in its ALDR response.”  Entities not having representation on SSWG shall submit the data to ERCOT or if the directly connected TDSP has agreed to be the agent on SSWG for that entity, to that TSP.  If load data is not timely submitted on the schedule and in the format defined by the TSP, then ERCOT shall calculate loads based on historical data and insert these loads into the load flow cases during DataSetA and DataSetB annual updates.

1.3.5 Multiple loads from different TSPs at a bus may be used. At this time, each TSP can define a load however it wishes with a load ID of its choice though careful coordination is required between TSP representatives to ensure that the loads at the bus get modeled correctly.

1.4 GENERATOR DATA

1.4.1 Acquisition of Generator Data
Only net real and reactive generator outputs and ratings should be modeled in load-flow cases. Net generation is equal to the gross generation minus station auxiliaries and other internal power requirements.  All non-self-serve generation connected at 60kV and above with at least 10 MW aggregated at the point of interconnect must be explicitly modeled. A generator explicitly modeled must include generator step-up transformer and actual no-load tap position. Generation of less than 10 MW is still required to be modeled, but not explicitly.

Unit reactive limits (leading and lagging) for existing units should be obtained from the most recent generator reactive unit test data provided by ERCOT. For units that have not been tested, limits will be obtained from the generator owner. Unit reactive limits (leading and lagging) are tested at least once every two years (ERCOT Protocols, Section 6.10.3.5 and ERCOT Operating Guides, Section 6.2.3). If the test does not meet these requirements, reference the ERCOT Operating Guides for further explanation or actions. Note that the CURL MVAr values are gross values at the generator terminals. Limited ERCOT RARF data shall be made available to SSWG upon request. 

Generator reactive limits should be modeled by one value for Qmax and one value for Qmin as described below:

Qmax

Qmax is the maximum net lagging MVAr observed at the low side of the generator step up transformer when the unit is operating at its maximum net dependable MW capability. Qmax is calculated from the lagging CURL value by subtracting any auxiliary MVAr loads and any Load Host MVAr (Self Serve) load served from the low side of the generator step up transformer. 

Example:

Lagging CURL value is 85 MVAr

Lagging test value is 
80 MVAr

Auxiliary Load is       
5 MVAr 

Qmax is 85 – 5 = 80 MVAr (Use the CURL value here if the test value is equal to or greater than 90% of the CURL. Use the test value here if the test value is less than 90% of the CURL.)

Qmin

Qmin is the maximum leading MVAr observed at the low side of the generator step up transformer when the unit is operating at its maximum net dependable MW capability. Qmin is calculated from the leading CURL value by adding any auxiliary MVAr loads and any Load Host MVAr (Self Serve) load served from the low side of the generator step up transformer. 

Example:

Leading CURL value is -55 MVAr

Auxiliary Load is
 5 MVAr

Qmin is -55 – 5 = -60 MVAr

1.4.1.1 Self-Serve Generation

Self-serve generators serve local load that does not flow through the ERCOT transmission system. Generation data should be submitted for self-serve facilities serving self-serve load modeled in the base case. Total self serve generation MWs shall match total self-serve load MWs. 

· Any generating unit or plant with gross real power output of at least 50 MW.

· Any self-serve loads with a contract of at least 50 MW of backup power.
1.4.1.2 Coordination with Power Generating Companies

ERCOT shall request Power Generating Companies to provide the following information, in electronic format:

· Data forms from the ERCOT Generation Interconnection Procedure.  See Appendix F.

· One-line electrical system drawing of the generator’s network and tie to TSP (or equivalent) in readable electronic format (AutoCAD compatible)

· Modeling information of the generator’s transmission system in PTI or GE format

· Units to be retired or taken out for maintenance

1.4.1.3 Coordination with other ERCOT Working Groups 

All generator data should be coordinated with the Dynamics Working Group, OWG, Network Data Support Working Group and System Protection Working Group members to assure that it is correct before submitting the cases. This will insure that all of the cases have the most current steady state and dynamics information.  The following are items from the fall peak SSWG case that should be provided to these working groups for annual coordination by the end of the year:

· Unit bus number

· Unit ID

· Unit maximum and minimum real power capabilities

· Unit maximum and minimum reactive power capabilities

· Unit MVA base

· Resistive and reactive machine impedances

· Resistive and reactive generator step-up transformer impedances

1.4.2 Review Expected Load for Area to Serve
Before the generation schedule can be determined, the expected area load and losses (demand) must be determined. Each MW of demand needs to be accounted for by a MW of generation. 

1.4.3 Generation Dispatch Methodology

In order to simulate the future market, the following methodology for generation dispatch has been adopted for building the Data Set A and Data Set B load flow cases.

Existing and planned units owned by the Non-Opt-In Entities (NOIE) are dispatched according to the NOIE's planning departments; unless a NOIE requests that their units are to be dispatched according to the order that is described below. 

Private network generation is also dispatched independently. The plants are dispatched to meet their load modeled in the case. DC Ties are modeled as load levels or at generation levels based on historical data.  Likewise, wind plants are modeled at generation levels based on historical data.

See Appendix I on Method for Calculating Wind Generation Levels in SSWG Cases.

Units that are solely for black start purposes are to be modeled in the base cases; however, these units should not be dispatched.  Black start units are designated with a unit ID that begins with the letter ‘B’ which can be followed by an alphanumeric character (for example, ‘B1’, ‘B2’, etc.).

All other units are dispatched by performing a system simulation using the UPLAN software package.  The UPLAN simulation will dispatch units in order to minimize production costs taking into account unit start-up times and cost and heat rates while adhering to the following guidelines for each set of cases:

Data Set A cases are dispatched to maintain CSC and CRE loading below their limits.  The Uplan software simulates the system load for the two weeks leading up to the peak hour for each season.

Data set B economically constrained cases are dispatched in the most economical way for a given load level with no consideration for overloads.  The Uplan software  simulates the system load for the two weeks leading up to the peak hour for each summer peak case and the two weeks leading up to the minimum load hour for the minimum case.

In all cases spinning reserve is maintained according to ERCOT guides.  Mothballed units are treated as described in Appendix F.  The dispatch may be modified for Data Set A cases if necessary to maintain voltages at acceptable levels.

Once ERCOT receives an executed interconnection agreement or public, financially-binding agreement between the generator and TSP under which generation interconnection facilities would be constructed or a commitment letter from a municipal electric provider or an electric cooperative building a generation project, the project will be included in the base cases beyond its expected in-service year.

SSWG shall be able to review and modify the generation dispatch based on historical information.

Extraordinary Dispatch Conditions

ERCOT power flow cases typically model load at individual TSP peaks instead of at the ERCOT system peak.  Additionally, some of the generation reserve modeled in the cases is actually made up from LaaR (Load Acting as a Resource) in system operations. Since LaaR is not modeled in powerflow cases it must be made up from generation resources. For these, and other reasons such as how mothballed generation is counted, the load and generation modeled in powerflow cases usually does not match the load and generation resources estimated in the ERCOT CDR.

These differences can result in future cases without sufficient dispatchable generation resources to match load.  When such a condition is encountered in future cases, ERCOT may increase generation resources by taking the indicated action, or adding generation, in the following order:

1. DC ties dispatched to increase transfers into ERCOT to the full capacity of the DC ties.

2. Mothballed units that have not announced their return to service.

3. Ignore spinning reserve.

4. Increase NOIE generation with prior NOIE consent

5. Add publicly announced plants without interconnect agreements.

6. Black start Units

7. Add generation resources at the sites of retired units.

1.4.4 Voltage Profile Adjustments

1.4.4.1 Schedule Voltage for Generator Units

After generation has been determined, the next step is to set the proper voltage profile for the system. The scheduled voltages should reflect actual voltage set points used by the generator operators. 

1.4.4.2 Voltage Control 

Check the voltages at several key locations within the system when modifying generation voltage and control VARS.  When these voltages are not within acceptable parameters, changes in the system VARS are needed. VAR changes can be accomplished by turning on/turning off capacitors or reactors, and by changing the operations of generators (turning on/turning off/redispatching for Var control). 

1.5 LINE DATA

1.5.1 Use of Load-flow Data Fields

1.5.1.1 Bus Specifications 

The end points of each branch in the ERCOT load-flow case are specified by “from” and “to” bus numbers.  In most cases the end point buses are in the same TSP area.  However, when the “from” and “to” buses used to specify a branch are in different TSP areas, the branch is considered to be a tie line (See Section 1.5.3, Coordination of Tie Lines). Branch data includes exactly two buses. The end points of Multi-Section Lines (MSL) are defined by two buses specified in a branch data record (See 1.5.2.). There are other components that are modeled with more than two buses, such as transformers with tertiary that may be represented by three-bus models. 

1.5.1.2 Circuit (Branch) Identifier 

Circuit identifiers are limited to two alphanumeric characters.  Each TSP will determine its own naming convention. These identifiers are typically numeric values (e.g. 1 or 2) that indicate the number of branches between two common buses, but many exceptions exist. 

1.5.1.3 Impedance Data

The resistive and reactive impedance data contained in the load-flow cases are both expressed in per-unit quantities that are calculated from a base impedance. The base impedance for transmission lines is calculated from the system base MVA and the base voltage of the transmission branch of interest.  The system base MVA used in the ERCOT load-flow cases is 100 MVA (S = 100 MVA).  The base voltage for a transmission line branch is the nominal line-to-line voltage of that particular transmission branch (See Transformer Data for Calculation of Transformer Impedances). Therefore the base impedance used for calculating transmission branch impedances is:
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This base impedance is then used to convert the physical quantities of the transmission line into per-unit values to be used in the load-flow cases.

1.5.1.3.1 Resistance

Once the total transmission line resistance is known and expressed in ohms, then this value is simply divided by the base impedance to obtain the per-unit resistance to be entered in the load-flow case.  This calculation is as follows:
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1.5.1.3.2  Reactance

Once the total transmission line reactance is known and expressed in ohms, then this value is divided by the base impedance to obtain the per-unit reactance and entered into the load-flow case.  This calculation is as follows:
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1.5.1.3.3 Charging

Line charging is expressed as total branch charging susceptance in per unit on the 100 MVA system base.  The total branch charging is expressed in MVARs and divided by the system base MVA to get per unit charging.  The equation used to accomplish this depends on the starting point. Typically the charging of a transmission line is known in KVARs.  Given the total transmission line charging expressed in KVARs, the equation to calculate the total branch charging susceptance in per unit on the system base is as follows:
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Or, given the total capacitive reactance to neutral expressed in ohms [image: image10.wmf]C
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, the equation to calculate the total branch charging susceptance in per unit on the system base is as follows:
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1.5.1.4 Facility Ratings

ERCOT load-flow cases contain fields for three ratings for each branch record.  The ratings associated with these three fields are commonly referred to as Rate A, Rate B and Rate C.  Methodology used by each TSP shall be kept current in Appendix C. Following are the ERCOT facility ratings definitions:

1.5.1.4.1 Ratings Definitions

Rate A – Normal Rating

Continuous Rating:  Represents the continuous MVA rating of a Transmission Facility, including substation terminal equipment in series with a conductor or transformer (MLSE) at the applicable ambient temperature.   The Transmission Facility can operate at this rating indefinitely without damage, or violation of National Electrical Safety Code (NESC) clearances.

Rate B – Emergency Rating 

Emergency Rating:  Represents the two (2) hour MVA rating of a Transmission Facility, including substation terminal equipment in series with a conductor or transformer (MLSE) at the applicable ambient temperature.  The Transmission Facility can operate at this rating for two (2) hours without violation of NESC clearances or equipment failure.

Rate C – Conductor/Transformer Rating

Emergency Rating of the Conductor or Transformer:  Represents the two (2) hour MVA rating of the conductor or transformer only, excluding substation terminal equipment in series with a conductor or transformer, at the applicable ambient temperature.  The conductor or transformer can operate at this rating for two (2) hours without violation of NESC clearances or equipment failure.

I.e. Rate C ≥ Rate B ≥ Rate A

When performing security studies, ESP will default to Rate B, unless the TSP has previously indicated in writing that other ratings (e.g., Rate A) should be used.  If problems exist using Rate B and Rate B is significantly different from Rate C, then ESP will contact the TSP. 

1.5.1.4.2 NERC Reliability Standards

Compliance with the NERC Reliability Standards for facility ratings is required in the ERCOT load-flow cases.

1.5.1.4.3 Most Limiting Series Element Database

MLSE database contains ratings of all existing elements in series (switches, current transformers, conductors, etc.) between the two end terminals of a transmission line and provides the maximum rating of the transmission line. 

1.5.1.5 Complex Admittance

Branch Data records include four fields for complex admittance for line shunts.  These records are rarely used in ERCOT.

1.5.1.6 Status

Branch data records include a field for branch status.  Entities are allowed to submit branch data with an out-of-service status for equipment normally out of service.  This information will be kept throughout the load-flow data preparation process and returned to all entities with the final ERCOT load-flow cases.

1.5.1.7 Line Length and Ownership

The line length will be submitted by the TSP’s during the DSA and DSB case creation and TPIT updates and ownership may be submitted at their discretion.

1.5.1.7.1 Line Length

This data will be provided in miles

1.5.1.7.2 Ownership

The load-flow database allows users to specify up to four owners for each branch including percent ownership. The percent ownership of each line should sum up to 100%. See Appendix A. 

Facilities owned by Generators will be assigned non-TSP ownership id in the cases.

1.5.1.7.3 Practices for Verification

Transmission line length for existing lines should be verified from field data before values are entered into the load-flow data.  The following equation is an approximation that applies to transmission lines that are completely overhead:
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1.5.2 Multi-Section Line Grouping 

A multi-section line is defined as a grouping of several previously defined branches into one long circuit having several sub-sections or segments. 

Example: Two circuits exist (Figure 1) which originate at the same substation (4001) and terminate at the same substation (4742).  Each circuit has a tap to Substation A and a tap to Substation B.  If a fault occurs or maintenance requires an outage of Circuit 09, the circuit would be out-of-service between bus 4001 and bus 4742 including the taps to buses 4099 and 4672.  The loads normally served by these taps would be served by means of low-side rollover to buses 4100 and 4671 on Circuit 21.  This is the type of situation for which multi-section lines are used to accurately model load flows.
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Figure 1.  Example of circuits needing to use multi-section line modeling.
Figure 2 represents a load-flow data model of the circuits in Figure 1.  Branch data record would have included the following:

4001,4099,09,…

4099,4672,09,…

4672,4742,09,…

4001,4100,21,…

4100,4671,21,…

4671,4742,21,…

along with the necessary bus, load, and shunt data.  To identify these two circuits as multi-section lines, entries must be made in the raw data input file.  The multi-section line data record format is as follows:

I,J,ID,DUM1,DUM2, … DUM9  where :

I
“From bus” number.

J
“To bus” number. 

ID
Two characters multi-section line grouping identifier. The first character must be an ampersand (“&”).  ID = ‘&1’ by default.

DUMi
Bus numbers, or extended bus name enclosed in single quotes, of the “dummy buses” connected by the branches that comprise this multi-section line grouping. No defaults allowed.

Up to 10 line sections (and 9 dummy buses) may be defined in each multi-section line grouping.  A branch may be a line section of at most one multi-section line grouping.

Each dummy bus must have exactly two branches connected to it, both of which must be members of the same multi-section line grouping.

The status of line sections and type codes of dummy buses are set such that the multi-section line is treated as a single element.
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Figure 2. Load-flow model of example circuits.

For our example, the following would be entered as multi-section line data records:

4001, 4742, &1, 4099, 4672

4001, 4742, &2, 4100, 4671

Multi-section lines give a great amount of flexibility in performing contingency studies on load-flow base cases.  When set up correctly, hundreds of contingencies where the automatic low-side load rollover occurs can be analyzed and reported within minutes.

1.5.3 Coordination of Tie Lines 

A tie line is a branch that connects two TSP areas in the load-flow case. In a tie line, the bus at one end is in one TSP area and the bus at the other end is in another TSP area. Each of the interconnected TSPs owns some terminal equipment or line sections associated with the tie line.  The branch may be a transmission line, transformer, bus section or another electrical component connecting systems together. 

Careful coordination and discussion is required among SSWG members to verify all modeled tie-line data. Even in load-flow cases where no new tie lines were installed, there could be many tie-line changes. Construction timings of future points of interconnection can change. As an example, a tie line may need to be deleted from a spring case and added to a summer case. Another example is, if a new substation is installed in the middle of an existing tie line, it redefines the tie-line bus numbers, mileages, impedances and possibly ratings and ownership. 

Tie branch models also affect a number of important ERCOT calculations and therefore must accurately reflect real-world conditions. Also missing or erroneous ties can produce unrealistic indications of stability and/or voltage limits. Inaccurate metering points, impedances, ratings, transformer adjustment data, status information, mileages, or ownership data can all have a profound effect on system studies; therefore it is imperative that neighboring entities exercise care in coordinating tie branch data.  

1.5.4 Metering Point

Each tie line or branch must have a designated metering point and this designation should also be coordinated between neighboring TSP areas.  The location of the metering point determines which TSP area will account for losses on the tie branch.  The PSS/e load-flow program allocates branch losses to the TSP area of the un-metered bus.  For example, if the metering point is located at the “to” bus then branch losses will be allocated to the TSP area of the “from” bus.

The first bus specified in the branch record is the default location of the metering point unless the second bus is entered as a negative number. These are the first and second data fields in the branch record.

1.5.5 Coordination of Tie-Line Data Submission

Ratings for tie lines should be mutually agreed upon by all involved entities and should comply with NERC Reliability Standards. 

It is imperative for neighboring entities to coordinate tie data in order to allow Data Set A and Data Set B work activities to proceed unimpeded. Entities should exchange tie-line data at least two weeks before the data is due to ESP. Coordination of tie data includes timely agreement between entities on the following for each tie line:

· In-service/ out-service dates for ties

· Metering point bus number

· From bus number

· To bus number

· Circuit identifier

· Impedance and charging data

· Ratings

· Transformer adjustment (LTC) data

· Status of branch

· Circuit miles

· Ownership (up to four owners)

· Entity responsible for submitting data


1.6 TRANSFORMER DATA

1.6.1 Transformer Data 

 Every transformer is to be represented in the transformer data record block.  The transformer data block specifies all the data necessary to model transformers in power flow calculations.  Both two winding transformers and three winding transformers can be specified in the transformer data record block. Three-winding transformer should be represented by its three-winding model and not by its equivalent two-winding models.

1.6.2.1 Bus Numbers

The end points of each transformer branch in the ERCOT load-flow case are specified by “from” and “to” bus numbers.  The “from” bus is the bus connected to the tapped side of the transformer and the “to” bus is connected to the impedance side of the transformer being modeled. In some cases, the “from” and “to” buses used to specify a branch are in two different TSP areas, making the branch a tie line (See Section 1.5.3, Coordination of Tie Lines). The “from” bus is the metered side of the transformer by default, but can be assigned to the other bus by assigning a negative number to the second bus. The metered side determines which TSP area losses due to the transformer are assigned to (TSP area of the un-metered bus).  Three winding transformers (transformers with tertiary winding) can be represented by utilizing the “from” and “to” bus numbers and in addition the “last” bus number in the data block to represent the tertiary winding.

1.6.2.2 Transformer Circuit Identifier

Circuit identifiers are limited to two alphanumeric characters. Actual transformer identifiers may be used for circuit identifiers for transformers, however, typically, circuit identifiers are used to indicate which transformer is being defined when more than one transformer is modeled between two common buses. Where practical, TO’s should identify autotransformers with the letter A as the first character of the ID field.  Generator Step-Up transformers should be identified with the letter G.  Phase-shifting transformers should be identified with the letter P.

1.6.2.3 Impedance Data

The resistance and reactance data for transformers in the load flow database are specified: (1) in per-unit on 100 MVA system base (default), (2) in per-unit on winding base MVA and winding bus base voltage, (3) in transformer load loss in watts and impedance magnitude in per-unit on winding base MVA and winding bus base voltage.

1.6.2.3.1 Resistance 

Transformer test records should be used to calculate the resistance associated with a transformer branch record. Where transformer test records are unavailable, the resistance should be entered as zero.

1.6.2.3.2 Reactance

Transformer test records or transformer nameplate impedance should be used to calculate the reactance associated with a transformer branch record. Where the transformer resistance component is known, the transformer impedance is calculated on the same base using the known data and the reactance component is determined using the Pythagorean Theorem. Where the transformer resistance is assumed to be zero, the calculated transformer impedance can be assumed to be equal to the transformer reactance.

1.6.2.3.3 Susceptance

For load-flow modeling purposes, the transformer susceptance is always assumed to be zero.

1.6.2.4 Transformer Ratings

The ratings used for transformer branches are defined the same as in Section 1.5.1.4, Facility Ratings.

1.6.2.5 Tap Ratios

The ratio is defined as the transformer off nominal turns ratio and is entered as a non-zero value in per unit. Where the base kV contained in the bus data records for the buses connected to transformer terminals are equal to the rated voltage of the transformer windings connected to those terminals, the transformer off-nominal ratio is equal to 1.00. When the transformer has no-load taps, the transformer off-nominal ratio will be something other than 1 and usually in the range of 0.95 to 1.05. The effects of load tap changing (LTC) transformer taps are also handled in the transformer data record. Actual no-load tap settings will be periodically requested by ERCOT. 

1.6.2.6 Angle

The transformer phase shift angle is measured in degrees from the untapped to the tapped side of the transformer. The angle is entered as a positive value for a positive phase shift.

1.6.2.7 Complex Admittance

Complex admittance data is not required for ERCOT load-flow cases and the values for each of these four fields should be zeros.

1.6.2.8 Length

Circuit mileage has no meaning in a transformer branch record and should be entered as zero.

1.6.2.9 Status

This field indicates the status of the transformer. A value of 1 indicates the transformer is in-service and a value of zero indicates the transformer is out-of-service.

1.6.2.10 Ownership

The load-flow case allows users to specify up to four owners for each branch including percent ownership. Ownership and owner IDs should be included for all non-transformer branches. The sum of all percent ownerships should equal 100% for every line.

1.6.2.11 Controlled Bus

The bus number of the bus whose voltage is controlled by the transformer LTC and the transformer turns ratio adjustment option of the load-flow solution activities. This record should be non-zero only for voltage controlling transformers.

1.6.2.12 Transformer Adjustment Limits

These two fields specify the upper and lower limits of the transformer turns ratio adjustment or phase shifter adjustment.  For transformers with automatic adjustment, they are typically in the range 0.80 to 1.20.

1.6.2.12.1 Upper Limit

This field defines the maximum upper limit of the off-nominal ratio for voltage or reactive controlling transformers and is entered as a per-unit value. The limit should take into account the no-load tap setting of the transformer, if applicable. For a phase shifting transformer, the value is entered in degrees.

1.6.2.12.2 Lower Limit

Similar to the upper limit, this field defines the lower limit of the off-nominal ratio or phase shift angle for the transformer defined.

1.6.2.13 Voltage or Load-Flow Limits

These two fields specify the upper and lower voltage limits at the controlled bus or for the real or reactive load flow through the transformer at the tapped side bus before automatic LTC adjustment will be initiated by the load-flow program. As long as bus voltage is between the two limits, no LTC adjustment will take place.

1.6.2.13.1 Upper Limit

This field specifies the upper limit for bus voltage in per unit at the controlled bus or for the reactive load flow in MVAR at the tapped side bus. For a phase shifting transformer, this field specifies the upper limit for the real load flow in MW at the tapped side bus.

1.6.2.13.2 Lower Limit

Similar to the upper limit, this field specifies the lower limit for the bus voltage or the real or reactive load flow for the transformer defined.

1.6.2.14 Step

Transformer turns ratio step increment for LTC is defined by this field and entered in per unit. Most LTC transformers have 5/8% or 0.00625 per unit tap steps.

1.6.2.15 Table

The number of a transformer impedance correction table is specified by this field if the transformer's impedance is to be a function of either the off-nominal turns ratio or phase shift angle. ERCOT load-flow cases normally don’t use these tables and this field is set to zero by default.

1.6.2.16 Control Enable

This field enables or disables automatic transformer tap adjustment. Setting this field to one enables automatic adjustment of the LTC or phase shifter as specified by the adjustment data values during load-flow solution activities. Setting this field to zero prohibits automatic adjustment of this transformer during these activities.

1.6.2.17 Load Drop Compensation

These two fields define the real and reactive impedance compensation components for voltage controlling transformers. They are ignored for MW and MVAR flow controlling transformers. ERCOT load-flow cases normally don’t use these fields and they are set to zero by default.

1.6.2.18 Resistive Component

The resistive component of load drop compensation entered in per unit is based on the resistance between the location of the LTC and the point in the system at which voltage is to be regulated.

1.6.2.19 Reactive Component

Similar to the resistive component of load drop compensation, this value is entered in per unit and is based on the reactance between the location of the LTC and the point in the system at which voltage is to be regulated.

1.7 STATIC REACTIVE DEVICES

Presently all shunt reactors and capacitors that are used to control voltage at the transmission level are to be modeled in the ERCOT load-flow cases to simulate actual transmission operation. There are two distinct static reactive devices currently represented in the ERCOT load-flow cases: bus shunts and series compensated capacitors.  For ease of identifying all capacitive shunt devices in the ERCOT load-flow cases, shunt devices are modeled as switched shunts or fixed shunts.

1.7.1 Switched Shunt Devices

1.7.1.1 Bus Shunt

A shunt capacitor or reactor connected to the high side or low side of a substation transformer in a substation should be represented in the ERCOT load-flow case as a switched or fixed shunt device to accurately simulate operating conditions.  Care should be exercised when specifying the size of cap banks. Be sure that the rated size of the bank is for 1.0 per unit voltage.  Care should be taken to ensure that distribution level capacitors are not modeled in such a way as to be counted twice.

When a switched capacitor or reactor is submitted as the switched shunt data record, there are three modes that it can operate in: fixed, discrete, or continuous.  Switched capacitors are to be modeled in the discrete mode.

A switched shunt can be represented as up to eight blocks of admittance, each one consisting of up to nine steps of the specified block admittance. The switched shunt device can be a mixture of reactors and capacitors.  The reactor blocks are specified first in the data record (in the order in which they are switched on), followed by the capacitor blocks (in the order in which they are switched on). The complex admittance (p.u.), the desired upper limit voltage (p.u.), desired lower limit voltage (p.u.), and the bus number of the bus whose voltage is regulated must be defined to accurately simulate the switched shunt device.

A positive reactive component of admittance represents a shunt capacitor and a negative reactive component represents a shunt reactor. 

1.7.1.2 Dummy Bus Switched Shunt

If a switchable capacitor or reactor were connected to a transmission line instead of a bus, an outage of the transmission line would also cause the capacitor or reactor to be taken out of service (see Figure 3).  For these instances, the most accurate model is the switched shunt modeled at a dummy bus connected by a zero impedance branch to the real bus.  This dummy bus must have exactly two branches connected to it, both of which must be members of the same multi-section line grouping.  The status of the line section is that the multi-section line is treated as a single element.  A capacitor or reactor connected to a line but modeled, as a bus shunt will result in load-flow calculations for contingencies that differ from real operating conditions.
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Figure 3. Example one-line of line connected capacitor bank

1.7.2 Series Compensated Capacitor Banks

Series compensated capacitor banks will be modeled as a series branch with Negative reactance, zero charging, and Zero Resistance with a parallel by-pass.

1.7.3 Fixed Shunt Capacitor Banks

A shunt capacitor or reactor connected to the high side or low side of a substation transformer in a substation can be represented in the ERCOT load-flow case as a fixed shunt device to accurately simulate operating conditions.  Care should be exercised when specifying the size of cap banks. Be sure that the rated size of the bank is for 1.0 per unit voltage.  A fixed bus shunt can be modeled as a fixed shunt for easy identification in the ERCOT load-flow cases.  Care should be taken to ensure that distribution level capacitors are not modeled in such a way as to be counted twice.
Multiple fixed shunts can be modeled at a bus, each with a unique ID.  These fixed shunts have a status that can set to on or off.

A positive reactive component of admittance represents a shunt capacitor and a negative reactive component represents a shunt reactor.
1.8 DYNAMIC CONTROL DEVICES

There is a multiplicity of FACTS (Flexible ac Transmission System) devices currently available comprising shunt devices, such as Static Compensator (STATCOM), series devices such as the Static Synchronous Series Compensator (SSSC), combined devices such as the Unified Power Flow Controller (UPFC) and the Interline Power Flow Controllers (IPFC). These devices are being studied and installed for their fast and accurate control of the transmission system voltages, currents, impedance and power flow. They are intended to improve power system performance without the need for generator rescheduling or topology changes. These devices are available because of the fast development of power electronic devices specifically gate-turn-off semiconductors.

1.8.1 Basic Model
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Figure 4.  Basics FACTS Control Device Model

Each FACTS device data record shall have the following information:

	N
	FACTS control device number

	I
	Sending end bus number

	J
	Terminal end bus number (0 for a STATCOM)

	MODE
	Control mode

	PDES
	Desired real power flow arriving at the terminal end bus in MW (default 0.0)

	QDES
	Desired reactive power flow arriving at the terminal end bus in MVAR (default 0.0)

	VSET
	Voltage set point at the sending end bus in pu (default 1.0)

	SHMX
	Maximum shunt current at sending end bus in MVA at unity voltage (default 9999.)

	TRMX
	Maximum bridge real power transfer in MW (default 9999.)

	VTMN
	Minimum voltage at the terminal end bus in pu (default 0.9)

	VTMX
	Maximum voltage at the terminal end bus in pu (default 1.1)

	VSMX
	Maximum series voltage in pu (default 2.0)

	IMX
	Maximum series current in MVA at unity voltage (default 0.0)

	LINX
	Reactance of dummy series element used in certain solution states in pu (default 0.05)


The FACTS model figure has a series element that is connected between two buses and a shunt element that is connected between the sending end bus and ground. The shunt element at the sending end bus is used to hold the sending end bus voltage magnitude to VSET subject to the sending end shunt current limit SHMX.  This is handled in power flow solutions in a manner similar to that of locally controlling synchronous condensers and continuous switched shunts.  One or both of these elements may be used depending upon the type of device. 

A unified power flow controller (UPFC) has both the series and shunt elements active, and allows for the exchange of active power between the two elements. (I.e. TRMX is positive)

A static series synchronous condenser (SSSC) is modeled by setting both the maximum shunt current limit (SHMX) and the maximum bridge active power transfer limit (TRMX) to zero. (I.e. the shunt element is disabled).

A static synchronous condenser (STATCON) or static compensator (STATCOM) is modeled by a FACTS device for which the terminal end bus is specified as zero. (I.e. the series element is disabled).

An Interline Power Flow Controller (IPFC) is modeled by using two consecutively numbered series FACTS devices.  By setting the control mode, one device will be assigned, as the IPFC master device while the other becomes the slave device.  Both devices have a series element but no shunt element.  Conditions at the master device define the active power exchange between the devices.

1.8.2 Power Flow Handling of FACTS Devices

For an in-service FACTS device to be modeled during power flow solutions, it must satisfy the following conditions:

1.
The sending end bus must be either a type 1 or type 2 buses.

2.
The sending end bus must not be connected by a zero impedance line to a type 3 bus.

3.
If it is specified, the terminal end bus must be a type 1 bus with exactly one in-service AC branch connected to it; this branch must not be a zero impedance line and it must not be in parallel with the FACTS device.

4.
If it is specified, the terminal end bus must not have a switched shunt connected to it.

5.
If it is specified, the terminal end bus must not be a converter bus of a DC line.

6.
A bus, which is specified as the terminal end bus of an in-service FACTS device, may have no other in-service FACTS device connected to it. However, multiple FACTS device sending ends on the same bus are permitted.

7.
A bus, which is specified as the terminal end bus of an in-service FACTS device, may not have its voltage controlled by any remote generating plant, switched shunt, or VSC DC line converter.
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1.9 HVDC DEVICES

HVDC Devices allow a specified real power flow to be imposed on the DC link.  For base case operation, this should be set to the desired interchange across the DC tie.  Capacitors, filter banks and reactors should be modeled explicitly and switched in or out of service based on normal DC tie operation.  The HVDC model itself normally calculates reactive power consumption.

HVDC ties with external interconnections may be modeled by the use of either the Two Terminal DC Transmission Line Data or Voltage Source Converter DC Line Data.

1.9.1 Two Terminal DC Transmission Line Data

Conventional HVDC ties should be modeled using Two Terminal DC Transmission Line Data.  The Two Terminal DC Transmission Line Data model represents the HVDC terminal equipment, including any converter transformers, thyristers, and the DC link.  The model will calculate voltages, converter transformer taps, losses, and VA requirements, based upon the power transfer over the HVDC facility, and the terminal AC bus voltages.

1.9.2 Basic Two-Terminal HVDC Model
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           Figure 5.  Basic Two-Terminal HVDC Model

A type 3 swing bus must be modeled on the bus external to ERCOT.  Filters and capacitors, and reactors on the AC terminals should be explicitly modeled, and set to minimize the VAr interchange to the AC system.

1.9.3
Relevant parameter values for Two-Terminal HVDC Model

	I
	The DC line number.

	MDC
	Control mode: 0 for blocked, 1 for power, 2 for current.

	RDC
	DC line resistance, entered in ohms.

	SETVL
	Current (amps) or power (MW) demand.  The sign of SETVL indicates desired power at the rectifier when positive, and desired power at the inverter when negative.

	VSCHD
	Scheduled DC voltage in kV

	METER
	Metered end code of either ‘R’ (for rectifier) or ‘I’ (for inverter).

	IPR
	Rectifier converter bus number

	EBASR
	Rectifier primary base AC voltage in kV.

	TAPR
	Rectifier tap setting

	IPI
	Inverter converter bus number

	EBASI
	Inverter primary base AC voltage in kV.

	TAPI
	Inverter tap setting


Notes:

1. The DC line number, I, must be unique, and should be assigned by the ERCOT SSWG, such that new DC lines do not overlay existing DC lines in the ERCOT cases.

2. SETVL may be varied to dispatch the amount of flow over the DC.

3. To reverse the flow over the DC, it is necessary to reverse the Rectifier converter bus number, IPR, and the Inverter converter bus number, IPI.

1.9.4
Voltage Source Converter (VSC) DC Line Data

Voltage Source Converter DC line data can be used to model DC ties that use the voltage source converter technology, for PSS/e Rev. 30 and above.

1.9.4
VSC DC Line Basic Model
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Figure 6.  Basic VSC DC Line Model

1.9.5
Relevant parameter values for VSC DC Line Data

	NAME
	VSC Lines are designated by a NAME, rather than a number

	MDC
	Control mode: 0 for out-of-service, 1 for in-service.

	RDC
	DC line resistance, entered in ohms.

	IBUS
	Converter bus number

	TYPE
	Type code: 0 for converter out-of-service, 1 for DC voltage control, 2 for MW control.

	MODE
	Converter AC control mode 1 for AC voltage control, 2 for fixed AC power factor.

	DCSET
	If Type=1, the scheduled DC voltage; if Type=2, the power demand, with the sign indicating direction of flow.

	ACSET
	For Mode=1, the regulated AC voltage set point; for Mode=2, the power factor set point.

	SMAX
	Converter MVA rating

	IMAX
	Converter AC current rating


Notes:

1. The VSC Name, must be unique, and should be assigned by the ERCOT SSWG, to prevent overlaying existing VSC DC lines in the ERCOT cases.

2. DCSET may be varied to dispatch the amount of flow over the VSC DC, with the sign indicating the direction of flow.  (It is not necessary with VSC DC line data to reverse the rectifier and inverter bus numbers).

3. A type 3 swing bus must be modeled on a bus in the system external to ERCOT.  

4. Filters and capacitors, and reactors on the AC terminals should be explicitly modeled, and set to minimize the VAR interchange to the AC system.

SECTION 2.0 – Load-Flow Procedures and Schedules

2.1 DATA SET A CONSIDERATIONS

The detailed data requirements for the production of the load-flow cases by ESP are described in other sections of these guidelines.  This section presents a general overview of the items that should be considered when preparing ERCOT load-flow data. 

2.1.1 Data Set A Uses

The ‘Data Set A’ cases are used for short-term planning studies, system operations analysis, commercially significant constraint determination, and transmission loss factor calculations. Data Set A cases are submitted by the ERCOT region in response to FERC 715 requirements and are posted on ERCOT web site for general use.

2.1.2 Data Set A Case Definitions

Load-flow cases produced by ESP are to be divided into two groups.  The first group, “Data Set A,” models expected conditions for the following year’s four seasons (eight cases).  The second group, “Data Set B,” models cases for the five-year planning horizon. 

Data Set A seasons are as follows:

SPG

March, April, May

SUM

June, July, August, September

FAL

October, November

WIN

December, January, February

ERCOT DATA SET A BASECASES

(YR) = FOLLOWING YEAR

	BASE CASE
	NOTES
	TRANSMISSION IN-SERVICE DATE

	(YR) SPG1
	2
	April 1, (YR)

	(YR) SPG2
	3
	April 1, (YR)

	(YR) SUM1
	1
	July 1, (YR)

	(YR) SUM2
	3
	July 1, (YR)

	(YR) FAL1
	2
	October 1, (YR)

	(YR) FAL2
	3
	October 1, (YR)

	(YR+1) WIN1
	1
	January 1, (YR+1)

	(YR+1) WIN2
	3
	January 1, (YR+1)


Notes

1 Cases to represent the maximum expected load during the season. 

2 Cases to represent maximum expected load during month of transmission in-service date.

3 Cases to represent lowest load on same day as the corresponding seasonal case (not a minimum case). For example, (YR) FAL2 case represents the lowest load on the same day as the (YR) FAL1 case.

2.1.3 Entity Responsibilities


The Data Set A load-flow cases are assembled and produced by ESP.  The responsibilities for providing this data are divided among the various market participants. These data provision responsibilities may overlap among the various market participants because participants may designate their representative or a participant may be a member of more than one market participant group.  The market participants can generally be divided into four groups: TSPs, Load Serving Entities, Power Generating Companies, and Marketing Entities.  The data responsibilities of each group are as follows:

2.1.3.1 TSPs  
It is the responsibility of the TSPs to provide all the data required to model the transmission system (line impedances, ratings, transformers, reactive sources, etc.) This will include data for all generator step-up transformers physically tied to the system of the TSP.  Transmission providers shall model the load or generation data if they are the designated representatives for load entities or power generating companies. 

2.1.3.2 Load Serving Entities  

Each ERCOT DSP directly interconnected with the transmission system (or its agent so designated to ERCOT) shall provide annual load forecasts to the ERCOT as outlined in the ERCOT Annual Load Data Request (ALDR) Procedures.  For each substation not owned by either a TSP or a DSP, the owner shall provide a substation load forecast to the directly connected TDSP sufficient to allow it to adequately include that substation in its ALDR response.  Entities not having representation on SSWG shall submit the data to ERCOT or if the directly connected TDSP has agreed to be the agent on SSWG for that entity, to that TSP.  If load data is not timely submitted on the schedule and in the format defined by the TSP, then ERCOT shall calculate loads based on historical data and insert these loads into the load flow cases during DataSetA and DataSetB annual updates.
2.1.3.3 Power Generating Companies 

It is the responsibility of the generation entities to provide all data required to model the generators in all the cases. See Section 1.4. This data should be coordinated with ERCOT and should include but is not limited to unit capabilities.

2.1.3.4 Marketing Entities  

It is the responsibility of marketers to supply the load and/or generation data if they are the designated representatives for either a load or generating entity or both. 

2.1.4 Schedule 

ESP shall post all data and information. As an example:

Mar
1
ALDR due to ESP

April 
3
ALDR due to SSWG  

April 
21
NOIEs send generation dispatch data to ESP 

May 
5
Raw data files due to ESP 

May 
12
Pass 1 cases due to SSWG  (w/UPLAN economic dispatch)

May 
19 
Pass 1 changes due to ESP 

May 
26
Pass 2 cases due to SSWG  (w/UPLAN economic dispatch)

June 
2
Pass 2 changes due to ESP 

June 
7
Pass 3 cases due to SSWG  (w/UPLAN economic dispatch)

June 
13-15
SSWG meeting at ESP office to finalize cases 

June 
30
Cases posted on the ERCOT web site by ESP

2.2 DATA SET B CONSIDERATIONS

2.2.1 Data Set Uses

Data Set B cases are generally used by TSPs to perform long-range planning studies.  

2.2.2 Data Set B Case Definitions

ERCOT DATA SET B BASECASES

(YR) = FOLLOWING YEAR

	BASE CASE
	NOTES
	TRANSMISSION IN-SERVICE DATE

	(YR+1) SUM1
	1
	JULY 1, (YR+1)

	(YR+2) SUM1
	1
	JULY 1, (YR+2)

	(YR+3) MIN
	2
	JANUARY 1, (YR+3)

	(YR+3) SUM1
	1
	JULY 1, (YR+3)

	(YR+4) SUM1
	1
	JULY 1, (YR+4)

	(YR+5) SUM1
	1
	JULY 1, (YR+5)


Notes
1 Cases to represent the maximum expected load during the season.

2 Cases to represent the absolute minimum load expected for (YR+3).

2.2.3 Data Set B Dispatching

Data Set B will contain economically dispatched generation (ECO).

2.2.4 ERCOT Data Dictionary

Each SSWG member will submit a data file listing all buses that exist in any case from either Data Set A or B 30 days after completion of Data Set B cases.  This file is called the ERCOT Data Dictionary.   The data dictionary is used by ESP to show correlation between base case bus numbers and TSP area SCADA names.  Also, the data dictionary without the SCADA names is included as part of ERCOT’s FERC 715 filing.  The format will be as follows: 

	Notes
	Column
	Description
	Who's Responsible

	TDSP
	A
	NM fill in
	

	Planning Bus Date In
	J
	Should be added by a member of SSWG. This is a required field for all the buses which are going in service in the future.
	SSWG

	Planning Bus Date Out
	K
	Should be added by a member of SSWG. This is a required field for all the buses which are going out of service either in current year or in the future.
	SSWG

	Planning Bus No
	L
	Planning - Up to 5 digit number used in planning models. Will be added by a member of the SSWG. Is required by FERC for FERC 715 pt. 2 report.
	SSWG

	Planning Base kV
	M
	Planning Base kV - Will be added or corrected by a member of SSWG. Is required by FERC for FERC 715 pt. 2 report.
	SSWG

	Planning Bus Name
	N
	Planning - 12 character name used in planning models. Will be added by a member of the SSWG. Is required by FERC for FERC 715 pt. 2 report.
	SSWG

	Planning Full Bus Name
	O
	Planning Full Bus Name that has been used in planning. Will be added by a member of the SSWG. Is required by FERC for FERC 715 pt. 2 report.
	SSWG

	Planning Comments
	P
	This Field is optional and should be used by SSWG members to input some comments like bus name changed, bus number changed etc...
	SSWG

	County of Bus
	Q
	Planning - Self explanatory - geography. Is required by FERC for FERC 715 pt. 2 report.
	SSWG


There are several naming conventions that should not be used because it creates problems when the data dictionary is used for ESP’s operations load-flow model. The following special characters should not be used: ‘$’, ‘%’, ‘:’, ‘!’, ‘@’, ‘&’, ‘(’, ‘)’ or ‘’’. No field should begin with an underscore or a # sign. SCADA names should be a maximum of eight characters long, and there should be no duplicate SCADA names at the same voltage level in the ERCOT Data Dictionary. SCADA names are not required for future substations.

2.2.5 Schedule

ESP shall post all data and information. As an example:
Sept
8
NOIEs send generation dispatch data to ESP 

Sept
15
Raw data files due to ESP 

Sept
22
Pass 1 cases due to SSWG 

Sept
29
Pass 1 changes due to ESP

Oct
6
Pass 2 cases due to SSWG 

Oct
13
Pass 2 changes due to ESP

Oct
20
Pass 3 cases due to SSWG

Oct
27
Pass 3 changes due to ESP 

Nov
1-3
SSWG meeting at ESP office to finalize cases 

Nov
17
Cases posted on the ERCOT web site by ESP

2.3 ERROR SCREENING AND CASE UPDATES

SSWG members are responsible for assembling all of the information for the sub-systems they are responsible for and, through a systematic process, creating the load-flow base cases.  This requires many steps, each of which may introduce errors.  To minimize the potential for errors in the cases, there are many data screens and error checks that should be employed.  These can be local or global in nature.

The creation of the load-flow base cases consists of two distinct phases. Therefore, the screening for and correction of errors will be divided into two different processes.  These two phases are:

· Producing the application for load serving entities’ Annual Load Data Request

· Creating the cases for Data Set A and Data Set B

2.3.1 Review of ALDR 
The ALDR provides the detailed load data for each customer that is requesting transmission service.  Because of the vastness of the data in the ALDRs, it is critical that they be reviewed and screened with the utmost diligence before their submittal to ESP. 

· Load shall be consistent with ALDR.

· Load serving entities’ total load plus losses in cases shall be consistent with coincident system load in the ALDR, excluding self-serve load.

· Bus numbers should be within TSP designated SSWG bus range

After ESP reviews each ALDR, they are sent to all SSWG members who should review them closely before they are used to create load-flow case data. If ALDR problems are found, SSWG members should contact the entities submitting the data.  Proper communication between TSP should minimize these problems.  Some checks that should be performed (by spreadsheet format) include but are not limited to the following: 

· The bus number in column D must be included. No duplicate IDs, bus numbers or bus names.

· The coincidence factors in columns K and Q must be less than or equal to 100%.

· The Minimum/Peak value in column T must be less than or equal to 100%.

· All power factors must be less than or equal to 1.

· There should be a continuity of power factors for loads that have changed from one TSP to another.

· The county name should be spelled correctly.

· NA, N/A, or other alphabetic characters should not appear in a numerical field (leave field blank if not sure). Also #DIV/0! and #VALUE! should be deleted.

· There should be only one voltage level for each delivery point.

· In some places the workbook asks for kW or KWH and in some places MW or MWH.  The values must be in the correct measure.

· The calculated diversity factor in row 33 should be greater than or equal to 100%.

· Correct TSP code.

· No missing loads (i.e. loads that have changed from one TSP to another have not been dropped.) 

· No duplicate loads. 

2.3.2 Review of Load-Flow Base Case Data

Checks should include but are not limited to the following:

· Bus numbers should be within that TSP’s designated SSWG bus range

· Zone numbers should be within that TSP’s designated SSWG zone range

· No disconnected buses and swingless islands.

· No buses with blank nominal voltage.

· No radial distribution buses will be allowed in cases.

· No transformers serving non-network distribution buses.

· Should not be any topology differences between on-peak seasonal cases and corresponding off-peak seasonal cases (e.g. 98SPG1 vs. 98SPG2)

· Branch data checks:

· Every branch should have mileage

· Mileage comparison to impedance is reasonable

· Percentage ownerships total 100% for all lines

· No inordinately small impedances (less than 0.0001 p.u.)

· No inordinately large impedance (greater than 3.000 p.u.)

· No inordinately high R/X ratio (absolute value of R greater than 2 times absolute value of X)

· Generally no negative reactances (with the exception of 3 winding transformers)

· No inordinately high charging (greater than 5.000 or negative)

· Zero impedance branches connected to generation buses 

· Zero impedance loops (X<0.0001 p.u. on 100 MVA base).  Cases will not solve with mismatches within the zero impedance loops.

· Transformer data checks:

· No transformer RMAX < RMIN

· No transformer VMAX < VMIN

· Difference between VMAX and VMIN should be 0.0125 or greater 

· No inordinately high tap ratios (greater than 1.200)

· No inordinately low tap ratios (less than 0.800)

· No non-transformer branches between voltages levels

· No tap positions bigger than 33 unless verified

· Generator data checks:

· No zero generator source impedance (CONG)

· No maximum generation (PMAX) less than minimum generation (PMIN).

· No maximum reactive generation (QMAX) less than minimum reactive generation (QMIN).

· Offline generators should be Type 2 with status 0.

· No plant specified as remotely regulating itself (remote bus must be zero if self-regulating).

· Generators controlling the same remote bus shall have its remote var dispatch factor (RMPCT) proportional to the generator capability.

2.3.3 Solved Case Checks

A case is considered solved when a power-flow program reaches a solution using the following method:  a Fully Coupled Newton-Rhapson iterative algorithm with a tolerance of the largest bus mismatch of .5 MW or MVAR on a 100 MVA base (.005 per unit) or less.  Other solution techniques may be applied prior to executing this solution method to converge the case.

A case shall also meet the following conditions:

· Solve in less than 20 iterations (preferably in less than 12 iterations)

· Transformer tap stepping enabled.

· Switched shunts  enabled

· Phase shifters enabled

· DC transformer tap stepping enabled

· Generator var limits enforced immediately

· The system swing generation real output should be within normal operating parameters of the unit.

· Generally for Data Set A cases all line and equipment loading and voltage levels should be within applicable rating limits.

· No branches loaded above any of Rate A, Rate B or Rate C 

· No buses with solved voltage above 1.050 p.u.

· No buses with solved voltage below 0.950 p.u.

· Data Set B cases may contain overloaded branches and voltage levels outside of applicable limits.

· There should be no voltage control conflicts (for example, PTI’s CNTB ALL).

· Before finalizing cases each TSP will verify and acknowledge with email the error checking output produced by ESP. 

· Review of Tie-Line Listing

Coordination between TSPs is critical in maintaining the tie-line listing. Some potential problems that need to be reviewed include:

· Correct add/remove years

· Correct from/to bus numbers

· Correct metering location

· Correct conductor description

· Correct ownership

· Correct mileage and impedance/rating

· TSPs should agree on all ratings

Once the discrepancies are identified, TSPs need to correct the differences and make appropriate updates both to load-flow cases and the tie-line listing.

2.3.4 Case Updates
When necessary the TSP will document updates, which will be posted by ESP. The file name should have a clear description, which will include provider’s acronym and the specific case to be updated. 

ERCOT will include a tracking sheet with each pass of TPIT, case building, and contingencies.

SECTION 3.0 – Other SSWG Activities
3.1 TRANSMISSION LOSS FACTOR CALCULATIONS

Transmission Loss Factors

The transmission loss factors must be calculated according to Protocol Section 13. The loss factors are calculated using SSWG DSA base cases. The values are entered in the ERCOT settlements system to account for losses on the transmission system. Separate calculations are performed for the eight Data Set A cases: spring, summer, fall, and winter with an on and off peak for each season. 

The Non Opt In Entities (NOIE) that provide metering of their system load to the ERCOT settlement system by a set of ERCOT Polled Settlements Meters (EPS) that ‘ring’ their transmission system as defined in Protocol 13.4.1 have additional calculations performed for their transmission loss factors.

The NOIE that send extra data to ERCOT for the loss calculations have EPS settlement meters on all of their transmission lines that connect or “tie” their system to the rest of the ERCOT transmission network. For the ERCOT settlement process ERCOT calculates their load as the net of inflows minus the outflows from these EPS meters. However calculations must be performed to subtract out the losses on the transmission lines that are ‘inside’ their EPS meters. If this was not done then these NOIE loads would be too high relative to the other loads where EPS meters are at each delivery point. Other NOIE send EPS metering data from each delivery point so their load can be calculated by summing the individual points. Therefore the extra calculations are not necessary.
The process with approximate timelines for creating the loss factors is below.

1. Send out a request to SSWG for any case updates, changes to NOIE bus ranges, and latest self serve data. NOIE’s that have a ‘ring’ of EPS meters must validate the PSS/E Metered End data in each of the cases. The PSS/E Metered End for a transmission facility that is not inside the ‘ring’ of EPS meters should be Metered ‘to’ the remote bus, and not Metered ‘to’ bus where the EPS meter is located.
2. Verify self-serve data with the ERCOT planning staff that performs the congestion management functions (CSC &TCR). The CSC process tries to verify with ERCOT operations where the self-serve is located.

3. Update base cases. (1 week)

4. Update the transmission loss factor spreadsheet. (1/4 day)

5. Perform the calculations. (1 day)

6. Fill in the yellow shaded squares on the loss factor spreadsheet. (1/4 day)

7. Create the DIFF spreadsheet between this year and last year. (1/4 day)

8. Send to SSWG for review and approval. (1 week)

9. Send to ERCOT settlements (Settlement Metering Manager) to be put into the ERCOT settlement system and post at http://www.ercot.com/mktinfo/data_agg/index.html

 HYPERLINK "https://portal.ercot.com/ercotPublicWeb/MarketInformation/Transmission.htm" .  (1/4 day)   

3.2
Contingency Database

Contingency Procedure:

· All the TO’s either submit the contingencies individually or will updated the existing database.

· The duplicate contingencies are included only once and are attributed to the TO which comes first in alphabetical order.

· All contingencies need to be categorized based on NERC categories.

· Contingency database is updated every year a month after building DSB cases.

· Current contingency database is sent to all TSP’s for reviewing. 

· Once reviewed, updates are made as necessary (Delete, Update or Add contingencies).

· ERCOT will update the contingency database when a TSP submits the contingency changes related to a major Topology change ( - incremental change).Every time the database changes, files in MUST, PSS/E, Powerworld, UPLAN and VSAT formats are posted online.

· Database is sent in either spread sheet or Access mdB format.

Below are the description of each of the columns in the spreadsheet, and the expectation of updates from TO’s.

1. Items

· Line number of the table, this has no relation to the contingency database.

· TO’s are requested not to change any data in this column.

2. DataBaseID

· This is the database ID generated automatically when the contingency is extracted from the contingency database.  DataBaseID 2 means this is the 2nd contingency in the database, and it has 5 elements.  Please note that the number is not sequential because some contingency records have been deleted from the database.

· TO’s are requested not to change any data in this column.

3. ERCOTID

· The column is blank intentionally, this is reserved by ERCOT for future contingency database implementation

· This column is reserved for ERCOT.

4. TOContingencyID

· This is the ID used internally by TO to identify the contingency.  It is TO specific.

· TO must use this column to submit new contingencies. This column will be the key identifier for the database to group elements of new contingencies.

· Once a unique ERCOTID is established this column is optional for all contingencies.

5. FromBusNumber_i

· This is the From Bus Number of elements in contingencies

· TO’s are requested to verify if the FromBusNumber is correct with respect to a specific contingency.  If not, please provide correct information.

· This column is mandatory for all contingencies.

6. ToBusNumber_j

· This is the To Bus Number of elements in contingencies

· TO’s are requested to verify if the ToBusNumber is correct with respect to a specific contingency.  If not, please provide correct information.

· This column is mandatory for all contingencies.

7. ToBusNumber_k

· This is the 3rd winding information; it will have data only if it is a 3-winding transformer

· TO’s are requested to verify if the ToBusNumber is correct with respect to a specific contingency.  If not, please provide correct information.

· This column is mandatory for all 3 phase transformer contingencies.

8. CircuitID

· This is the Circuit ID of a Branch or transformer

· TO’s are requested to verify if the information is correct.  If not, please provide correct information.

9. This column is mandatory for all contingencies. Element Identifier

· This is to specify the type of the element.

· Example: Bus, Transformer, Branch etc.

· TO’s are requested to verify if the information is correct.  If not, please provide correct information.

· This column is mandatory for all contingencies.

10. Submitter

· This is the abbreviation of TO’s who submit the contingency definition

· TO’s are requested to verify if the information is correct.  If not, please provide correct information.

· This column is mandatory for all contingencies.

11. StartDate

· This is the start date of a specific contingency, defined by month and year

· TO’s are requested to verify if the information is correct.  If not, please provide correct information.

· This column is mandatory for all contingencies.

12. StopDate

· This is the stop date of a specific contingency, defined by month and year

· TO’s are requested to verify if the information is correct.  If not, please provide correct information.

· This column is mandatory for all contingencies.

13. DateCreated

· This is the date a specific contingency is created.  It is intended to be date first imported into the database.

· There is no action from TO’s.

14. UpdatedDate

· This is the date a specific contingency is being updated.

· There is no action from TO’s.

15. Multi-SectionLine

· This is to check if the element is a multi-section line.

· TO’s are requested to verify if the information is correct.  If not, please provide correct information.

· This column is mandatory for all contingencies.

16. NERCCategory

· This is the information showing which category a specific contingency is in.

· TO’s are requested to classify contingencies based using NERC contingency definition from the NERC documentation.  It is expected to enter B, C, or D for every contingency.

· This column is mandatory for all contingencies.

17. ERCOTCategory

· This is the information showing which category a specific contingency is in.

· TO’s are requested to classify contingencies using definitions from the ERCOT operating guide section 5.1.4.  It is expected to enter ERCOT1 for 5.1.4.1 and, ERCOT2 for 5.1.4.2, for any applicable contingencies.  If it is not applicable, please enter “N/A”. 

18. TDSPComments

· This is the comments TDSP would put in for a specific contingency.

· TO’s are encouraged to enter any comments that are relating to a specific contingency.

· This column is optional

19. ERCOTComment

· This is the comments ERCOT would put in for a specific contingency.

· This column is reserved for ERCOT.

20. ContingencyName

· This name is straight from the database.

· TO’s are encouraged to replace this name with a more meaningful name of a specific contingency. 

· This column is mandatory for all contingencies

APPENDICES

Appendix A

Owner ID, TSP, Bus/Zone Range Table

	BUS RANGE
	TSP
	ACRONYM
	TRAN   OWNER   (ID)
	TSP
	PSSE AREA NO
	# OF BUS ALLOCATED
	ZONE RANGE
	# OF ZONES ALLOCATED
	NERC TP

Yes/No


	NERC DP

Yes/No

	
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	

	1 - 799
	BRAZOS ELECTRIC POWER COOP.
	BEPC
	101
	TMPPA
	11
	4799
	7
	99
	93
	Yes
	

	33000 - 36999
	
	
	
	
	
	
	
	
	
	
	

	32050 - 32999
	BRYAN, CITY OF
	BRYN
	102
	BRYN
	22
	990
	2
	2
	1
	Yes
	

	900 - 934
	DENTON MUNICIPAL UTILITIES, CITY OF
	CODX
	108
	CODX
	19
	35
	3
	3
	1
	No
	Yes

	800 - 899
	GARLAND, CITY OF
	COGX
	110
	COGX
	20
	60
	4
	4
	1
	
	

	935 - 955
	GREENVILLE ELECTRIC UTILITY SYSTEM
	GEUS
	113
	GEUS
	21
	21
	5
	5
	1
	No
	Yes

	956 - 999
	TEXAS MUNICIPAL POWER AGENCY
	TMPA
	127
	TMPA
	12
	44
	6
	6
	1
	Yes
	

	1000 - 4999
	ONCOR
	ONCOR
	130
	ONCOR
	1
	26000
	100
	198
	99
	Yes
	

	10000 - 31999
	
	
	
	
	
	
	
	
	
	
	

	32000 - 32049
	COLLEGE STATION, CITY OF
	COCS
	104
	COCS
	23
	50
	199
	199
	1
	Yes
	

	37000 - 39999
	TEXAS NEW MEXICO POWER CO.
	TNMP
	128
	TNMP
	17
	3000
	220
	249
	30
	Yes
	

	In TNMP
	TNMP CUSTOMER
	TNMPC
	228
	TNMP 
	 
	 
	 
	 
	
	No

TNMP
	

	40000 - 49999
	CENTERPOINT
	CNPT
	114
	CNPTA
	4
	10000
	260
	319
	60
	Yes
	

	5000 - 5499
	CPS ENERGY 
	CPST
	107
	CPSTA
	5
	5500
	340
	369
	30
	Yes
	

	50000 - 54999
	
	
	
	
	
	
	
	
	
	
	

	5500 - 5899
	SOUTH TEXAS ELECTRIC COOP.
	STEC
	422
	STECA
	13
	4400
	869
	898
	30
	Yes
	

	55000 - 58999
	
	
	
	
	
	
	
	
	
	
	

	5910 - 5919
	SOUTH TEXAS POWER PLANT
	STP
	114
	CNPTA
	10
	10
	310
	310
	1
	No

CNPT
	


	BUS RANGE
	TSP
	ACRONYM
	TRAN   OWNER   (ID)
	TSP
	PSSE AREA NO
	# OF BUS ALLOCATED
	ZONE RANGE
	# OF ZONES ALLOCATED
	NERC TP

Yes/No


	NERC DP

Yes/No

	
	
	
	
	
	
	
	
	
	
	
	

	5920 - 5929
	EAST HIGH VOLTAGE DC TIE
	 
	 
	AEP
	16
	10
	200
	200
	1
	No

AEPSC
	n/a

	5930 - 5989
	PUBLIC UTILITY BOARD OF BROWNSVILLE
	PUBX
	119
	PUBXA
	15
	660
	800
	829
	30
	Yes
	

	59300 - 59899
	
	
	
	
	
	
	
	
	
	
	

	59900 - 59999
	WIND ENERGY TRANSMISSION TEXAS
	WETT
	149
	WETT
	29
	100
	590
	609
	20
	Yes
	

	6000 - 6699
	AMERICAN ELECTRIC POWER- TNC
	AEP-TNC
	131
	AEP
	6
	8700
	402
	479
	78
	No
	n/a

	60000 - 67999
	
	
	
	
	
	
	
	
	
	AEPSC
	

	69000 - 69999
	
	
	
	
	
	
	
	
	
	
	

	In AEN-TNC
	COLEMAN COUNTY ELECTRIC COOP.
	CCEC
	103
	 AEP
	 
	 
	 
	 
	
	No

AEPSC
	n/a

	In AEP-TNC
	CONCHO VALLEY ELECTRIC COOP.
	CVEC
	105
	AEP 
	 
	 
	 
	 
	 
	No

AEPSC
	n/a

	In AEP-TNC
	MIDWEST ELECTRIC COOP.
	MWEC
	118
	 AEP
	 
	 
	 
	 
	 
	No

AEPSC
	n/a

	In AEP-TNC
	RIO GRANDE ELECTRIC COOP.
	RGEC
	120
	 AEP
	 
	 
	 
	 
	 
	No

AEPSC
	n/a

	In AEP-TNC
	SOUTHWEST TEXAS ELECTRIC COOP.
	SWTE
	123
	 AEP
	 
	 
	 
	 
	 
	No

AEPSC
	n/a

	In AEP-TNC
	STAMFORD ELECTRIC COOP.
	SECX
	124
	 AEP
	 
	 
	 
	 
	 
	No

AEPSC
	n/a

	In AEP-TNC
	TAYLOR ELECTRIC COOP.
	TECX
	125
	 AEP
	 
	 
	 
	 
	 
	No

AEPSC
	n/a

	6096 - 6096
	NORTH HIGH VOLTAGE DC
	 
	 
	AEP
	14
	1
	394
	394
	1
	No

AEPSC
	n/a

	6700 - 6749
	TEX-LA ELECTRIC COOP.
	TXLA
	130
	TUETA
	3
	50
	177
	177
	1
	No
	Yes

	6800 - 6949
	RAYBURN COUNTRY ELECTRIC COOP.
	RCEC
	130
	RCEC
	2
	150
	178
	178
	1
	No
	Yes




Owner ID, TSP, Bus/ 

	BUS RANGE
	TSP
	ACRONYM
	TRAN   OWNER   (ID)
	TSP
	PSSE AREA NO
	# OF BUS ALLOCATED
	ZONE RANGE
	# OF ZONES ALLOCATED
	NERC TP

Yes/No


	NERC DP

Yes/No

	
	
	
	
	
	
	
	
	
	
	
	

	In RCEC
	GRAYSON COUNTY ELECTRIC COOP.
	GCEC
	112
	RCEC
	2
	11
	178
	178
	1
	No


	No

RCEC

	In RCEC
	LAMAR ELECTRIC COOP.
	LCEC
	194
	RCEC
	2
	39
	178
	178
	1
	No


	No

RCEC

	In RCEC
	FARMERS ELECTRIC COOP.
	FECX
	109
	RCEC
	2
	40
	178
	178
	1
	No


	No

RCEC

	In RCEC
	TRINITY VALLEY ELECTRIC COOP.
	TVEC
	129
	RCEC
	2
	10
	178
	178
	1
	No


	No

RCEC

	In RCEC
	FANNIN COUNTY ELECTRIC COOPERATIVE
	FCEC
	148
	RCEC
	2
	
	178
	178
	1
	No
	No

RCEC

	68000 - 69999
	LONE STAR TRANSMISSION
	LST
	147
	LST
	27
	1000
	670
	689
	20
	Yes
	

	In AEP-TNC
	CONCHO VALLEY ELECTRIC COOP.
	CVEC
	105
	AEP 
	 
	 
	 
	 
	 
	No

AEPSC
	n/a

	In AEP-TNC
	MIDWEST ELECTRIC COOP.
	MWEC
	118
	 AEP
	 
	 
	 
	 
	 
	No

AEPSC
	n/a

	In AEP-TNC
	RIO GRANDE ELECTRIC COOP.
	RGEC
	120
	 AEP
	 
	 
	 
	 
	 
	No

AEPSC
	n/a

	In AEP-TNC
	SOUTHWEST TEXAS ELECTRIC COOP.
	SWTE
	123
	 AEP
	 
	 
	 
	 
	 
	No

AEPSC
	n/a

	In AEP-TNC
	STAMFORD ELECTRIC COOP.
	SECX
	124
	 AEP
	 
	 
	 
	 
	 
	No

AEPSC
	n/a

	In AEP-TNC
	TAYLOR ELECTRIC COOP.
	TECX
	125
	 AEP
	 
	 
	 
	 
	 
	No

AEPSC
	n/a

	6096 - 6096
	NORTH HIGH VOLTAGE DC
	 
	 
	AEP
	14
	1
	394
	394
	1
	No

AEPSC
	n/a

	6700 - 6749
	TEX-LA ELECTRIC COOP.
	TXLA
	130
	TUETA
	3
	50
	177
	177
	1
	No
	Yes


	BUS RANGE
	TSP
	ACRONYM
	TRAN   OWNER   (ID)
	TSP
	PSSE AREA NO
	# OF BUS ALLOCATED
	ZONE RANGE
	# OF ZONES ALLOCATED
	NERC TP

Yes/No


	NERC DP

Yes/No

	
	
	
	
	
	
	
	
	
	
	
	

	68000 - 69999
	LONE STAR TRANSMISSION
	LST
	147
	LST
	27
	1000
	670
	689
	20
	Yes
	

	7000 – 7899

70000 - 78999
	LOWER COLORADO RIVER AUTHORITY TSC
	LCRA TSC
	116
	LCRAA
	7
	9900
	500
	589
	90
	Yes
	

	In LCRA TSC
	BANDERA ELECTRIC COOP.
	BEC
	140
	LCRAA
	
	
	
	
	
	Yes
	

	In LCRA TSC
	BLUEBONNET ELECTRIC COOP.
	BBEC
	141
	LCRAA
	
	
	
	
	
	Yes
	

	In LCRA TSC
	CENTRAL TEXAS ELECTRIC COOP.
	CTEC
	142
	LCRAA
	
	
	
	
	
	No
	Yes

LCRA

	In LCRA TSC
	GUADALUPE VALLEY ELECTRIC COOP.
	GVEC
	143
	LCRAA
	
	
	
	
	
	Yes
	

	In LCRA TSC
	NEW BRAUNFELS UTILITIES
	NBU
	144
	LCRAA
	
	
	
	
	
	Yes
	

	In LCRA TSC
	PEDERNALES ELECTRIC COOP.
	PEC
	145
	LCRAA
	
	
	
	
	
	Yes


	

	In LCRA TSC
	SAN BERNARD ELECTRIC COOP.
	SBEC
	146
	LCRAA
	
	
	
	
	
	Yes
	

	7000 - 7899
	SOUTHWESTERN ELECTRIC SERVICE CO.
	SESC
	121
	LCRAA
	7
	 
	100
	199
	 
	No

LCRA
	NO

	79000-79100
	CROSS TEXAS TRANSMISSION
	CTT
	150
	CTT
	30
	101
	790
	799
	10
	Yes
	

	8000 – 8999

80000 - 89999
	AMERICAN ELECTRIC POWER - TCC
	AEP-TCC
	106
	AEP
	8
	11000
	610
	669
	60
	Yes
	

	79500-79599
	SHARYLAND
	SHRY
	191 
	SHRY 
	18
	100
	820
	829
	10
	Yes
	

	9000 – 9399

90000 - 93999
	AUSTIN ENERGY
	AENX
	100
	AENXA
	9
	4400
	690
	719
	30
	Yes
	


	BUS RANGE
	TSP
	ACRONYM
	TRAN   OWNER   (ID)
	TSP
	PSSE AREA NO
	# OF BUS ALLOCATED
	ZONE RANGE
	# OF ZONES ALLOCATED
	NERC TP

Yes/No


	NERC DP

Yes/No

	
	
	
	
	
	
	
	
	
	
	
	

	9400-9450
	LYNTEGAR ELECTRIC  COOP (Goldenspread)
	LYECO
	132
	LYECO
	25
	50
	179
	179
	1
	No


	Yes

	9451-9470
	TAYLOR ELECTRIC COOP
	TAYECO
	133
	TAYECO
	25
	19
	179
	179
	1
	No


	Yes

	9471-9490
	BIG COUNTRY ELECTRIC COOP
	BCECO
	135
	BCECO
	25
	19
	179
	179
	1
	No


	Yes

	9491-9499
	CITY OF GOLDSMITH
	CGECO
	136
	CGECO
	26
	8
	180
	180
	1
	No
	Yes

	9500 – 9999

94000 - 99999
	ERCOT SYSTEM PLANNING
	ESP
	 
	ESP
	 
	6600
	900
	999
	100
	No

N/A
	

	5824,5864,

5870,5872
	RIO GRANDE ELECTRIC COOP
	RGEC
	126
	RGEC
	
	
	
	
	
	No

AEPSC
	

	600-601
	BRIDGEPORT ELECTRIC
	BRPTEC
	195
	BRYN
	
	2
	
	
	
	No

BRYN
	


FACTS Device ID Range Table

	FACTS Device ID#
	 Ownership claimed by TSP

	1 - 15 
	American Electric Power

	16 - 18
	Austin Energy 

	19
	 

	20 - 30
	ONCOR

	30 - 34
	 

	35 - 39
	Texas New Mexico Power

	40 - 50
	Centerpoint Energy


Description of Zones in base cases

The number of buses and loads come from the 2006 summer peak base case as a reference.

	Zone #
	Zone Name
	# buses in zone
	# loads in zone
	Zone Description

	2
	BRYAN
	39
	23
	City of Bryan

	3
	DENTON
	12
	12
	Denton Municipal Electric

	4
	GARLAND
	45
	26
	Garland Power and Light

	5
	GRNVILLE
	12
	7
	Greenville Electric Utility System

	6
	TMPA
	28
	3
	Texas Municipal Power Agency

	11
	BEPC
	407
	325
	Brazos Electric Power Coop.

	120
	W FALLS
	71
	41
	ONCOR

	121
	EASTLAND
	36
	20
	ONCOR

	124
	COMANCHE
	21
	9
	ONCOR

	125
	MINERL W
	41
	25
	ONCOR

	130
	FT WORTH
	140
	70
	ONCOR

	131
	DFW CENT
	65
	38
	ONCOR

	132
	DALLAS
	332
	179
	ONCOR

	133
	ROANOKE
	70
	35
	ONCOR

	134
	VENUS
	94
	42
	ONCOR

	135
	DAL SUBS
	194
	101
	ONCOR

	140
	GAINESVL
	47
	24
	ONCOR

	141
	PARIS
	64
	15
	ONCOR

	142
	SULPHR S
	32
	14
	ONCOR

	143
	WILLS PT
	19
	5
	ONCOR

	144
	TYLER
	49
	25
	ONCOR

	145
	ATHENS
	32
	10
	ONCOR

	146
	LUFKIN
	36
	19
	ONCOR

	147
	PALESTIN
	51
	26
	ONCOR

	148
	CORSICAN
	53
	22
	ONCOR

	149
	LIMESTON
	21
	8
	ONCOR

	150
	RND ROCK
	38
	25
	ONCOR

	151
	TEMPLE
	23
	12
	ONCOR

	152
	KILLEEN
	16
	11
	ONCOR

	153
	WACO
	74
	34
	ONCOR

	154
	HILLSBOR
	19
	13
	ONCOR

	160
	ODESSA
	123
	65
	ONCOR

	161
	MIDLAND
	45
	28
	ONCOR

	162
	BIG SPRG
	45
	31
	ONCOR

	163
	SWEETWTR
	72
	34
	ONCOR

	177
	TEX-LA
	18
	18
	TEX-LA Electric Coop

	178
	RAYBURN
	89
	88
	Rayburn Country Electric Coop

	199
	COCS
	4
	4
	City of College Station

	200
	EHVDC
	2
	0
	East High Voltage DC

	220
	TNP/CLIF
	16
	16
	Texas New Mexico Power Co.

	221
	TNP/WLSP
	8
	10
	Texas New Mexico Power Co.

	222
	TNP/VROG
	6
	8
	Texas New Mexico Power Co.

	224
	TNP/LEW
	7
	12
	Texas New Mexico Power Co.

	225
	TNP/KTRC
	9
	12
	Texas New Mexico Power Co.

	226
	TNP/BELS
	5
	4
	Texas New Mexico Power Co.


Description of Zones in base cases

The number of buses and loads come from the 2006 summer peak base case as a reference.

	Zone #
	Zone Name
	# buses in zone
	# loads in zone
	Zone Description

	227
	TNP/CLMX
	5
	6
	Texas New Mexico Power Co.

	229
	TNP/PMWK
	20
	22
	Texas New Mexico Power Co.

	230
	TNP/TC
	41
	41
	Texas New Mexico Power Co.

	233
	TNP/COGN
	32
	6
	Texas New Mexico Power Co.

	234
	TNP/WC
	11
	13
	Texas New Mexico Power Co.

	235
	TNP/HC-F
	1
	0
	Texas New Mexico Power Co.

	238
	TNP/GEN
	3
	0
	Texas New Mexico Power Co.

	240
	TNP/FS
	17
	11
	Texas New Mexico Power Co.

	260
	CNP/DNTN
	6
	4
	CenterPoint Energy - Dist Buses in Downtown

	261
	CNP/INNR
	5
	4
	CenterPoint Energy - Dist Buses in Inner City

	300
	CNPEXNSS
	38
	22
	CenterPoint Energy - Exxon Facility self serve

	301
	CNP/INDS
	122
	117
	CenterPoint Energy - Industrial Customers

	302
	CNP/COGN
	63
	15
	CenterPoint Energy - Cogeneration

	303
	CNP/SS
	2
	17
	CenterPoint Energy - Self Serve

	304
	CNP/DIST
	360
	318
	CenterPoint Energy - Distribution

	305
	CNP/TGN
	59
	1
	CenterPoint Energy

	306
	CNP/IPP
	37
	0
	CenterPoint Energy

	308
	CNP/GALV
	14
	7
	CenterPoint Energy

	310
	STP
	3
	0
	South Texas Project

	318
	 CNP TERTIARY
	2
	0
	CenterPoint Energy- AUTO TERTIARIES

	319
	CNP/LCAP
	24
	0
	CenterPoint Energy - In Line Capacitor Banks

	320
	CNPDOWSS
	37
	9
	CenterPoint Energy  

	350
	CPS
	122
	77
	CPS Energy

	391
	WEATHFRD
	0
	6
	American Electric Power - TNC

	393
	TNC/LCRA
	13
	12
	American Electric Power - TNC

	394
	NHVDC
	1
	0
	North High Voltage DC Tie

	402
	WHEARNE
	0
	1
	American Electric Power - TNC

	424
	TRENT
	6
	4
	American Electric Power - TNC

	428
	PUTNAM
	25
	17
	American Electric Power - TNC

	432
	ABILENE
	78
	38
	American Electric Power - TNC

	434
	PECOS
	15
	9
	American Electric Power - TNC

	438
	MCCAMEY
	95
	50
	American Electric Power - TNC

	442
	W CHLDRS
	8
	5
	American Electric Power - TNC

	444
	TUSCOLA
	9
	10
	American Electric Power - TNC

	446
	PADUCAH
	15
	12
	American Electric Power - TNC

	456
	ASPR MNT
	37
	37
	American Electric Power - TNC

	458
	SOUTHERN
	4
	5
	American Electric Power - TNC

	460
	E MUNDAY
	30
	16
	American Electric Power - TNC

	462
	SONORA
	21
	16
	American Electric Power - TNC

	466
	MASON
	25
	15
	American Electric Power - TNC

	472
	PRESIDIO
	18
	18
	American Electric Power - TNC

	474
	SAN ANG
	40
	23
	American Electric Power - TNC

	477
	OKLUNION
	20
	9
	American Electric Power - TNC

	478
	CEDR HIL
	31
	19
	American Electric Power - TNC

	479
	BALLINGR
	30
	28
	American Electric Power - TNC


Description of Zones in base cases

The number of buses and loads come from the 2006 summer peak base case as a reference.

	Zone #
	Zone Name
	# buses in zone
	# loads in zone
	Zone Description

	500
	AUSTIN
	9
	5
	Lower Colorado River Authority

	502
	BANDERA
	9
	8
	Lower Colorado River Authority

	504
	BASTROP
	30
	15
	Lower Colorado River Authority

	506
	BLANCO
	8
	3
	Lower Colorado River Authority

	507
	BROWN
	1
	1
	Lower Colorado River Authority

	508
	BURLESON
	2
	2
	Lower Colorado River Authority

	510
	BURNET
	20
	11
	Lower Colorado River Authority

	512
	CALDWELL
	12
	12
	Lower Colorado River Authority

	514
	COLORADO
	15
	10
	Lower Colorado River Authority

	516
	COMAL
	21
	16
	Lower Colorado River Authority

	522
	CULBRSON
	2
	0
	Lower Colorado River Authority

	525
	DEWITT
	5
	6
	Lower Colorado River Authority

	528
	FAYETTE
	23
	16
	Lower Colorado River Authority

	531
	GILESPIE
	12
	8
	Lower Colorado River Authority

	534
	GOLIAD
	1
	1
	Lower Colorado River Authority

	537
	GONZALES
	14
	11
	Lower Colorado River Authority

	540
	GUADLUPE
	37
	17
	Lower Colorado River Authority

	543
	HAYS
	30
	22
	Lower Colorado River Authority

	546
	KENDALL
	12
	9
	Lower Colorado River Authority

	549
	KERR
	13
	13
	Lower Colorado River Authority

	555
	LAMPASAS
	7
	7
	Lower Colorado River Authority

	558
	LAVACA
	7
	7
	Lower Colorado River Authority

	561
	LEE
	2
	4
	Lower Colorado River Authority

	564
	LLANO
	22
	10
	Lower Colorado River Authority

	575
	MILLS
	2
	2
	Lower Colorado River Authority

	577
	REAL
	1
	3
	Lower Colorado River Authority

	579
	SAN SABA
	4
	3
	Lower Colorado River Authority

	581
	TRAVIS
	31
	12
	Lower Colorado River Authority

	583
	WALLER
	6
	6
	Lower Colorado River Authority

	585
	WSHNGTON
	12
	7
	Lower Colorado River Authority

	587
	WILLMSON
	16
	16
	Lower Colorado River Authority

	589
	WILSON
	2
	2
	Lower Colorado River Authority

	590
	BORDEN
	1
	0
	Wind Energy Transmission Texas

	591
	MARTIN
	1
	0
	Wind Energy Transmission Texas

	592
	STERLING
	1
	0
	Wind Energy Transmission Texas

	593
	GLASSCOCK
	1
	0
	Wind Energy Transmission Texas

	594
	DICKENS
	1
	0
	Wind Energy Transmission Texas

	610
	E VALLEY
	39
	33
	American Electric Power - TCC

	611
	TCCSWIND
	
	
	American Electric Power - TCC

	615
	W VALLEY
	66
	54
	American Electric Power - TCC

	620
	N REGION
	113
	91
	American Electric Power - TCC

	621
	TCCNWIND
	
	
	American Electric Power - TCC

	625
	C REGION
	104
	85
	American Electric Power - TCC

	626
	TCCCWIND
	
	
	American Electric Power - TCC

	630
	W REGION
	54
	49
	American Electric Power - TCC

	631
	TCCWWIND
	
	
	American Electric Power - TCC

	635
	LAREDO
	27
	21
	American Electric Power - TCC

	636
	TRIANGLE
	20
	14
	American Electric Power - TCC

	640
	NORTH LI
	25
	19
	American Electric Power - TCC

	645
	CENT LI
	27
	22
	American Electric Power - TCC

	650
	NR COGEN
	15
	10
	American Electric Power - TCC

	651
	CR COGEN
	8
	0
	American Electric Power - TCC

	656
	TCC/RGEC
	2
	2
	American Electric Power - TCC


Description of Zones in base cases

The number of buses and loads come from the 2006 summer peak base case as a reference.

	Zone #
	Zone Name
	# buses in zone
	# loads in zone
	Zone Description

	658
	TCC/LCRA
	2
	3
	American Electric Power - TCC

	659
	TCC/MEC
	2
	3
	American Electric Power - TCC

	660
	DAV#1GEN
	1
	0
	American Electric Power - TCC

	661
	ROBSTOWN
	0
	2
	American Electric Power - TCC

	662
	KIMBLE
	1
	1
	American Electric Power - TCC

	670
	SHACKELFORD
	1
	0
	Lone Star Transmission

	672
	EAST_LAND
	4
	0
	Lone Star Transmission

	675
	BOSQUE
	4
	0
	Lone Star Transmission

	688
	HILL
	1
	0
	Lone Star Transmission

	689
	NAVARRO
	1
	0
	Lone Star Transmission

	691
	BAST-AEU
	1
	0
	Austin Energy

	692
	CALD-AEU
	2
	0
	Austin Energy

	695
	FAYE-AEU
	1
	0
	Austin Energy

	709
	TRAV-AEU
	93
	58
	Austin Energy

	712
	WILL-AEU
	2
	2
	Austin Energy

	790
	GRAY
	1
	0
	Cross Texas Transmission

	791
	SCOMP
	2
	0
	Cross Texas Transmission

	800
	BPUB
	22
	13
	Public Utility Board of Brownsville

	870
	MEC
	51
	29
	Medina Electric Coop

	875 
	MVEC/E
	12
	12
	South Texas Electric Coop - Eastern Magic Valley

	876
	MVEC/W
	19
	19
	South Texas Electric Coop - Western Magic Valley

	890
	STEC
	132
	78
	South Texas Electric Coop except Magic Valley and Medina
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Appendix B

Glossary of Terms

ALDR
Annual Load Data Request

BUS
A node representing point of electrical connection, such as substation or radial tap point.

CSC
Commercially Significant Constraint

ECO
Economically Dispatched

ERCOT
Electric Reliability Council of Texas

ESP
ERCOT System Planning

IPP
Independent power producer

LSE
Load serving entity

LTC
Load tap changing transformer

MLSE
Most limiting series element

MSL
Multi-section line

NERC
North American Electric Reliability Corporation

NESC
National Electric Safety Code

NOIE
Non-opt-in Entity

NUG
Non Utility Generator

PUCT
Public Utility Commission of Texas

QSE
Qualified Scheduling Entity

REP
Retail Electric Provider

SSWG
Steady State Working Group

TPIT
Transmission Project Information Tracking

TSP
Transmission Service Provider

VCRP
Voltage control and reactive planning

Zone
A predefined sub-system within a load-flow case. 

     MOD 
Model on Demand

      IMM
Information Model Manager

Appendix C 

TSP Impedance and Line Ratings Assumptions 

Each TDSP has their own set of design parameters and assumptions, if the TSP is not listed here, then contact them for their methodology.

Texas-New Mexico Power Company

Conductor Ratings 

Conductor thermal ratings for existing transmission lines are calculated by the IEEE method detailed in ANSI/IEEE Standard 738 with the following input parameters:

Latitude  = 30( N

Wind Velocity  = 2 feet per second

Wind Angle = 90° to conductor

Emissivity Coefficient  = 0.5

Solar Absorption Coefficient  = 0.5

Line Elevation  = 600 feet AMSL

Line Orientation  = East – West

Time of Day   = 2 P.M.

Atmospheric Condition  = Clear

Air Temperature  = 25( C

Conductor Temperature  = 75( C

New transmission lines will be designed using the above parameters to calculate load capacity, except that Ambient Temperature will be 38C, and Conductor Temperature will be 100C. In cases where ACSS conductor is installed, Ambient Temperature of 38C and Conductor Temperature of 200C will be used.

The 2-hour rating of the conductor of an existing line is the conductor thermal rating based on a conductor temperature of 75(C unless it has been determined that the conductor can operate at a higher temperature and maintain adequate clearance. No allowance is made for design or operational thermal limits such as conductor sag or for circuit elements other than the transmission line conductor.

Line Ratings

Unless otherwise limited by equipment ratings installed in the transmission line circuit such as breakers, current transformers, switches, disconnects, wave traps, jumpers, the rating of a transmission line is the conductor rating. Where such equipment has a manufacturer's continuous current rating less than the conductor rating, then that equipment continuous rating shall be used for the rating of the transmission line.

Transformer Ratings

The continuous rating of a transformer is the manufacturer’s highest continuous FA rating at 55(C rise.

The 2-hour rating of a transformer is the manufacturer’s highest continuous FA rating at 65(C rise.

Line Constants

Line impedance constants are calculated in a TNMP developed Transmission Line Impedance Calculation spreadsheet-using formulas detailed in the Electrical Transmission and Distribution Reference Book by Westinghouse (T&D Reference Book).  Factors used in the calculations are:

· Conductor characteristic data from T&D Reference Book, Electrical Conductor Handbook, or manufacturer's data sheets

· Tower or pole and conductor configuration information 

· Actual length of line with no allowance for sag

· Earth resistivity = 100 ohm-meters

· Frequency = 60 Hz

· Ground wires are included in zero sequence impedance calculations

Transformer Constants

Transformer impedance is calculated using data from the manufacturer’s test reports and industry accepted formulas to convert the manufacturer's test results data to resistance and reactance values on the required per-unit base.

CPS Energy

Transmission line impedance and facility rating assumptions and methodology are specified in internal CPS Energy documentation.  This documentation is available upon request.  
Lower Colorado River Authority TSC

LCRA TSC’s impedance and ratings methodology for its transmission facilities are available upon request. 

Austin Energy 

Line Constants 

Austin Energy uses PTI’s Transmission Line Characteristics program (TMLC) to calculate the line constants. TMLC accepts input data either interactively or from an ASCII text file. The program requires (1) conductor sag and tower configuration data, (2) conductor characteristic data, (3) the phase location on the tower.

Assumptions used to make the line constant calculations: 

Earth resistivity is 100 ohm-meters.

Frequency is 60 Hz

The conductor names follow the standard convention such as Drake, Rail or Puffin, as described in the Aluminum Association Electrical Conductor Handbook.

Conductor temperature used for calculating impedance: 50(C

Typical conductor data used: 

Resistance (Rac and Rdc), inductive reactance, capacitive reactance and conductor rating.

Data comes from the Electrical Conductor Handbook and Electrical T&D Reference Book.

The calculation includes ground wires in the calculations.

The actual tower configuration is used in the calculations.

The actual length of line is used in the calculations.

The conductor sag is included in calculation and it is determined graphically.

Transformer Constants Austin Energy uses either the transformer test report data or the manufacturer specification sheets data.

Assumptions used to make the calculations:

Frequency is 60 Hz

Temperature used for calculating impedance: 75-85(C

Typical transformer data: resistance, reactance are used in the calculations

Data comes from transformer test reports

Ratings Calculation 

Line Branches
Austin Energy utilizes the ampacity table developed by the Southwire Company Overhead Conductor Manual 2nd ed for the transmission line ratings. For the equipment at the substation termination, Austin Energy uses the nameplate ratings for the circuit breakers and the new re-rated ratings for other equipment such as switches, jumpers, and wave traps.

Assumptions used for normal and emergency ratings.

For ACSR conductors: Emergency rating at 100(C, normal rating set at 90% of emergency rating.

For ACSS conductors: Emergency rating at 200(C, normal rating set at 90% of emergency rating.

Normal line ratings are calculated using 40(C ambient temperature.

Wind speed = 2 feet/second with sun.

Frequency of operation = 60 Hz.

Solar absorption/emissivity = 0.5

Wave traps, current transformers and load switches can be loaded to the normal rating under normal conditions and can be loaded to the emergency rating under contingency conditions. 

The normal rating of the most limiting series element (Rate A) is applied under normal condition, and the emergency rating of the most limiting series element (Rate B) is applied under contingency condition.

Transformers Branches

Emergency transformer rating is specified as 100% of manufacturer’s nameplate FA or FOA rating at 65(C rise, at an ambient temperature of 20(C.  Normal transformer ratings are specified as 100% of the emergency transformer rating.

The normal and emergency ratings are good forever.

The newer 345/138 kV autotransformers have FA ratings.  

The older autotransformers have FOA ratings.

Under normal conditions, the loading of the transmission lines and transformers should be less than the normal ratings, while under contingencies; the loading has to be 100% or less of the emergency ratings.  If the loading exceeds the ratings, operational fixes or transmission additions are considered.

South Texas Electric Cooperative, Inc.

Calculations made with IEEE Rate temp DOS program.

Standard assumptions:

Earth resistivity is 100 (-meters  

Frequency is 60 Hz

The conductor names follow the standard convention, such as Drake & Penguin

Typical data (resistance, reactance) from “Southwire Company Overhead Conductor Manual”

Conductor length based on Surveyed Horizontal Plane Distances

Standard Voltage (69kV, 138kV, 345kV, etc.)

Actual tower configurations provide values of conductor, bundling, and ground wire spacing

Rating Descriptions:

· Normal = 90% of 1.36mph wind, 102 deg ambient temp, 100 deg C conductor, Time 1400 - 1600, Clear skies

· Emergency (2 hour) = 1.36 mph wind, 102 deg C ambient, 100 deg C conductor, Time 1400-1600, Clear Skies

· Emergency 15 Minute = Capacity for 15 minutes with Normal (A) pre loading

Normal Conditions set are:

Wind Direction (from line)


90 degrees

Location Latitude



29 degrees

Local Sun Time



2 P.M.


Line Direction



North/South

Line Elevation



200 ft

Coefficient of Emissivity


0.5

Coefficient of Solar Absorption

0.5

TYPICAL CONDUCTOR THERMAL RATINGS 

	Conductor
	Design Temp
	Normal Rating
	Emergency Rating
	15 Min. Rating

	
	Degrees C
	69 kV
	138 kV
	69 kV
	138 kV
	69 kV
	138 kV

	
	
	MVA
	MVA
	MVA
	MVA
	MVA
	MVA

	4/0 ACSR
	75
	32
	
	35
	
	36
	

	4/0 ACSR
	100
	40 
	
	45
	
	45
	

	336 ACSR
	100
	62
	
	69
	
	70
	

	477 ACSR
	100
	78
	156
	87
	173
	89
	177

	795 ACSR
	75
	
	161
	
	178
	
	186

	795 ACSR
	100
	110
	216
	122
	240
	127
	251

	1590 ACSR
	100
	
	325
	
	361
	
	389


Notes:

The 69kV STEC lines built in the 1960s met the NESC & RUS codes at that time which specified a minimum ground clearance at 120 degrees F.  The codes then changed to include minimum ground clearances regardless of temperature. STEC then built some lines that reached minimum clearances at 75 degrees C.  New lines are designed to meet the minimum ground clearances at 100 degrees C.

Autotransformer MVA Ratings

1. Normal rating:
Manufacturer’s FOA rating at 55o C rise.

2. Emergency rating:
Manufacturer’s FOA rating at 65o C rise.

Current Transformer Ratings

1.  Normal rating:
90% of manufacturer’s specified rating.

2.  Emergency rating:
100% of manufacturer’s specified rating.

ONCOR

ONCOR Electric Line Constants calculation

ONCOR Electric uses the APSEN Line Constants Program for calculating Line Impedance.  The ASPEN program consists of two modules, the ASPEN Construction module and the Lines Construction module.  The Construction Module contains tower configuration data for each right-of-way in a system.  This data consists of tower spacing, sag, bundle separation (if applicable) and conductor type.  The Lines Construction module is where the point-to-point line section is constructed.  For each line section the mileage data is entered and a tower configuration from the Construction Module is referenced for calculating the impedance.  The ONCOR system consists of 621 lines (breaker to breaker) with 3373 total sections.  Calculations are performed with the following constants:


Earth resistivity
100 ohms-meter


Frequency

60 Hz


Conductor Temp
50 °C


Ground wires are included in the calculations


Typical sag is assumed for each voltage level.  



22.52 feet for 345 kV



13.33 feet for 138 kV



8.92 feet for 69 kV

Conductor data (resistance, reactance, and outside diameter) is taken from the EPRI Transmission Line Reference book.

Transformer Constants

Transformer impedance is calculated when possible using data from the manufacturer’s test reports and industry accepted formulas to convert the manufacturer's test results data to resistance and reactance values on the required per-unit base.  If actual data is not available, typical data from similar transformers in the system is used.

Conductor Ratings 

Conductor ampere ratings are calculated by the IEEE method detailed in ANSI/IEEE Standard 738-86 with the following input parameters:

Wind speed: 2 feet per second normal to conductor

Line orientation: North – South

Coefficient of emissivity: 0.5

Coefficient of solar absorption: 0.5

Line elevation above sea level: 600 feet

Local sun time: 2:00 PM.

Ambient temperature: 40°C

Conductor temperature: 90°C

Line latitude: 32° north

Atmospheric conditions: clear

ONCOR does not use a normal rating for transmission lines.  Normal loadings up to the emergency rating are acceptable on a continuous basis.   Some ONCOR transmission lines are designed to operate with a conductor temperature greater than 90°C.   Each line is rated using the ambient assumptions defined earlier and the maximum conductor temperature unique to that line.

The short-term emergency rating is the maximum current carrying capacity of the conductor for a short duration with acceptable line clearance.  For overhead transmission conductor it is 110% of the ampacity of the conductor at 90oC if the line has been surveyed and cleared for operating at a higher temperature for a short duration and the nameplate rating of the switches, breakers and current traps is greater than or equal to 110% of the conductor rating.  For underground transmission conductor the emergency rating is 300 hours of emergency operation at 100°C. 

Line Ratings

The maximum overall rating of a transmission line is the current carrying capability of the most limiting element in series between the breakers at its two end points.  Unless otherwise limited by equipment installed in the transmission line such as breakers, current transformers, switches, disconnects, wave traps, jumpers, the emergency rating of a transmission line is the conductor emergency rating.  Where such equipment has a manufacturer's nameplate continuous current rating less than the conductor emergency rating, then that equipment’s continuous rating shall be used for the emergency rating of the transmission line.

Transformer Ratings

Both normal and emergency ratings are calculated in accordance with either ANSI/IEEE Standard C57.92 (1981) or IEEE Standard 756-1984.  Both summer and winter ratings are based upon appropriate daily load and ambient temperature cycles.

Normal ratings are based upon no reduction in normally expected transformer life.

Emergency ratings are based upon the occurrence of two or three long-duration (months) or multiple short-duration (days) contingencies affecting the life of a transformer.  They recognize a hottest spot limit to prevent bubble evolution and a limitation in the loss of transformer expected life of no more than 0.2% per daily load cycle.  (Tests indicate that bubble evolution may occur in operating power transformer at temperatures of 140°C and above; however, a maximum emergency hottest spot temperature of 135°C is used for planning purposes to allow for abnormally high daily loads and/or ambient temperatures.)

Limiting temperatures in degrees C are as follows:








Maximum Hottest Spot 


Rated Rise
Top Oil
Normal
Emergency

      55

   100

   105

     135


      65

   110

   120

     135



Summer Ambient – 40o C

TMPA Line and Equipment Ratings

Transmission Line Conductor        Emergency ratings are based on 25o C ambient, 75o C 


Conductor temperature, 1.4 mph wind, sun.


Normal ratings are 90% of the emergency rating.

Autotransformer MVA Ratings

Normal rating:  Manufacturer FOA rating at 55o C rise.

Emergency rating:  Manufacturer FOA rating at 65 o C rise.

Current Transformer Ratings 


Normal rating:  90% of manufacturer specified rating.


Emergency rating:  100% of manufacturer specified rating.

Substation Bus and Equipment Normal Voltage Ratings

69 kV:  65.55 kV – 72.45 kV

a. 138 kV:  131.10 kV – 144.9 kV

b. 345 kV:  327.75 – 362.25 kV

Oil and Gas Circuit Breaker Current Ratings

Normal rating:  90% of manufacturer specified rating.

 
Emergency rating:  100% of manufacturer specified rating. 

City of Garland 

Line Constants: 

IEEE Transactions on Power Apparatus and System Textbook 

Earth resistivity is 100 ohms-meter 

Frequency is 60 Hz 

Sag--tests were done assuming no sag, and assuming a reasonable sag value, equal in all phases and in the ground wires 

Manufacturers’ data: resistance and reactance per phase per mile 

Actual length of lines 

Actual tower configurations 

Ground wires assumed to be segmented 

 Line Ratings Methodology: The maximum overall rating of a transmission line is the current capability of the most elements in series between its two end points. Unless otherwise limited by equipment ratings installed in the transmission line circuit such as breakers, switches, disconnects, wave traps, jumpers, current transformers, etc. The normal and emergency ratings of a transmission line are the conductor normal and emergency ratings.

The transmission line ratings are calculated from a program that uses the IEEE Standard for Calculation of Bare Overhead Conductor. Conductor characteristics are taken from the Aluminum Association Electrical Conductor Handbook. Loading levels are tolerated until 100% of rating. Begin taking action at 90% of rating. Assumptions used to make normal and emergency calculations:

Ambient temperature: 40oC

Conductor temperature: 90oC

Wind speed: 2 feet per second

Emissivity coefficient: 0.5

Solar absorption coefficient: 0.5

Line orientation: North-South

Line elevation above sea level: 600 feet

Line latitude: 32o north

Atmospheric condition: clear

Time of day: 2 PM

	Typical conductor information
	
	

	No.
	Capacity Rating at Voltage
	Type
	Stranding

	
	
	
	

	1
	218MW @ 138kV
	795 ACSR
	26/7

	2
	110MW @ 69kV
	795 ACSR
	26/7

	3
	77MW @ 69kV
	477 ACSR
	26/7

	4
	60MW @ 69kV
	336 ACSR
	26/7

	5
	87MW @ 69kV
	556 ACSR
	26/7

	6
	174MW @ 138kV
	556 ACSR
	26/7

	7
	314MW @ 138kV
	556 ACSS
	26/7

	8
	110MW @ 69kV
	954 ACSR
	54/7

	9
	40MW @ 69kV
	1/0 ACSR
	6/1

	10
	58MW @ 138kV
	1/0 ACSR
	6/1

	11
	157MW @ 69kV
	556 SSAC
	26/7


Transformer Constants: 

Use manufacturer actual nameplate data. 

City of Denton

The city of Denton owns only 69kV transmission lines and no transmission voltage transformers.  Little historical information is available to indicate the exact methodology used in developing impedance date for the 69kV lines.  It appears that the data was developed in the early 1980s using the Westinghouse method.  These values were apparently verified, or at least accepted, by TMPA.  The values developed are still in use in analytical programs.  Line impedance data for line construction or line rebuilds will be developed using the ASPEN program.  Evaluation of the potential effect of proposed conductor size changes indicate that the impedance values in use are within reason.  Data for all line sections will be reviewed in the future and documentation prepared to describe methodology.

Line Ratings 

The 50( C conductor ratings are used as the normal and the emergency ratings for existing lines.  Almost all transmission lines are under built with one or two distribution circuits.  This limits the amount of sag that can be tolerated.  Specific historical design information is not available to use in evaluating potential ratings.  Studies will be undertaken as needed to determine possible increases in ratings.  New lines will be designed for 100( C operation.

Brownsville Public Utilities Board

Line Constants Line impedance constants are calculated using formulas detailed in the Electrical Transmission and Distribution Reference Book by Westinghouse (T&D Reference Book).  Factors used in the calculations are:

· Conductor characteristic data from T&D Reference Book, Electrical Conductor Handbook, or manufacturer's data sheets

· Tower or pole and conductor configuration information 

· Actual length of line with no allowance for sag

· Earth resistivity = 100 ohm-meters

· Frequency = 60 Hz

· Ground wires are included in zero sequence impedance calculations

Transformer Constants

Transformer impedance is calculated using data from the manufacturer’s test reports and industry accepted formulas to convert the manufacturer’s test results data to resistance and reactance values on the required per-unit base. If it is not available, PUB will use typical data from similar transformers.

Conductor Ratings 

Conductor thermal ratings are calculated using the IEEE method detailed in ANSI/IEEE Standard 738 with the following input parameters:

Latitude  = 30( N

Wind velocity  = 2 feet per second

Wind angle = 90° to conductor

Emissivity coefficient  = 0.5

Solar absorption coefficient  = 0.5

Line elevation  = 600 feet AMSL

Line orientation  = East – West

Time of day   = 2 P.M.

Atmospheric condition  = Clear

Air temperature  = 25( C

Conductor temperature  = 75( C

The normal rating is 100% of the conductor thermal rating. The emergency rating of the conductor is 110% of the conductor thermal rating. No allowance is made for design or operational thermal limits such as conductor sag or for circuit elements other than the transmission line conductor.

Line Ratings

The maximum overall rating of a transmission line is the current capability of the most limiting element in series between its two end points. Unless otherwise limited by equipment ratings installed in the transmission line circuit such as breakers, current transformers, switches, disconnects, wave traps, jumpers, the normal and emergency rating of a transmission line is the conductor normal and emergency ratings.

Transformer Ratings

The normal rating of a transformer is the manufacturer’s highest continuous FA rating at 55(C rise.

The emergency rating of a transformer is the manufacturer’s highest continuous FA rating at 65(C rise.

Bryan Texas Utilities’ Facility Ratings Calculations

Line Constants Calculations

BTU uses PTI’s Line Constants program (LineProp30) to calculate line constants.  The program requires conductor sag and tower configuration data, conductor sag data, conductor characteristic data, and the phase location on the structure relative to earth.

The following assumptions are used to make calculations: 

· Earth resistivity is 100 ohm-meters.

· Frequency is 60 Hz

Conductor names follow the standard convention such as Drake (795ACSR), Arbutus (795AAC), etc., as described in the Aluminum Association’s Electrical Conductor Handbook.

Conductor temperature used for calculating impedance is 25(C

The calculation includes:

· The effect of overhead grounded shield wires,

· Tower configuration, and 

· The length of line.

Transformer Constants Calculations

BTU uses either the manufacturer’s transformer test report data the manufacturer’s specification sheets or, if neither is available, industry-accepted values based on the transformer’s size and type.

Rating Calculations 

Line Segments

The maximum overall rating of a transmission line is the current capability of the most limiting element in series between its two end points. Unless otherwise limited by equipment ratings installed in the transmission line circuit such as breakers, current transformers, switches, disconnects, wave traps, jumpers, etc. the normal and emergency rating of a transmission line is the conductor normal and emergency ratings.

BTU utilizes the ampacity program SWRATE16, Version 2.05 developed by the Southwire Company for transmission line ratings. 

For the equipment at the substation termination, BTU uses the nameplate ratings for equipment such as circuit breakers, switches, jumpers, and wave traps.

Assumptions used for ACSR and AAC conductor’s normal and emergency ratings are:

· Emergency rating at 100(C, 

· Normal rating set at 90% of emergency rating.

Conductor thermal ratings are calculated using the IEEE methodology described in IEEE 738 with the following input parameters into the SWRATE16 software:

· Conductor code name (Conductor code names follow the standard convention described under Line Constants Calculations)

· 40(C air temperature.

· Wind speed of 2 feet/second at a 90( angle relative to the conductor.

· Latitude of BTU is 30N

· Elevation is 300 feet above mean sea level.

· Frequency of operation is 60 Hz.

· Coefficient of emissivity is 0.5

· Coefficient of solar absorption is 0.5

Current transformers and switches can be loaded to the normal rating under normal conditions and to the emergency rating under contingency conditions. 

The normal rating of the MLSE is applied under normal conditions, and the emergency rating of the MLSE is applied under contingency conditions.

Transformers

BTU’s emergency rating for transformers is 100% of manufacturer’s nameplate FA or FOA rating at 65(C rise, at an ambient temperature of 20(C.  Normal transformer ratings are specified as 90% of the emergency transformer rating.

American Electric Power Service Corporation (AEPSC) 

Line Constants Calculation

AEPSC uses actual transformer test data in calculating the transformer’s impedance. When actual test data is not available, engineering assumptions and nameplate data are employed to determine the impedance that will be used in modeling the transformers in AEPSC/ERCOT load-flow cases.

American Electric Power Service Corporation (AEPSC)) uses a Transmission Line Constants program (TLC) that was developed by Electric Power Research Institute (EPRI) in 1981 that computes electrical transmission parameters. Inputs to the program are collected from manufacturer’s test reports and data collected from the field and used conjunction with industry-accepted methods to calculate the modeling data required in the AEPSC/ERCOT load-flow cases.

Input Data / Assumptions

· Nominal Operating Voltages 69kV and above

· Structure geometry, tower height, including shield wire 

· Conductor length – breaker to breaker

· Conductor characteristics geometric mean radius, conductor radius, resistance, reactance, etc. 

· Frequency 60 Hz

· Earth resistivity – Depending on soil type ranges from 1 – 50 ohms-meter

· Data is obtained from the manufacture or; the Electrical Transmission and Distribution Reference Book, prepared by Westinghouse Electric Corporation or; EPRI’s Transmission Line Reference Book, 345 kV and Above/ Second Edition

The EPRI program and input data are used to calculate various impedances at 50o C including: Resistance, Reactance, Charging; Sequence Series Impedances; Shunt Admittance; and Mutual Impedances.
American Electric Power Service Corporation Facility Ratings Calculations

In determining the thermal facility ratings of 69 kV and above, AEPSC incorporates Good Utility Practice with actual field data to ensure that the transmission system is in compliance with the ERCOT Reliability Criteria, AEPSC Transmission Planning Reliability Criteria, and North American Reliability Council (NERC). 

Transmission Lines 

· Existing transmission lines were designed to meet operating standards that were in effect at the time the line was built. The National Electric Safety Code (NESC) specified acceptable ground clearances are maintained while allowing for loss of conductor tensile strength. AEP will use thermal ratings that are consistent with the NESC design being practiced at the time the line was built.

· Lines are rated in accordance with the AEP’s System Planning Guidelines.  The normal and emergency thermal rating for generic pre 1977 lines is based on an operating temperature of 85o C.  The normal rating for generic post 1977 lines is based on a normal operating temperature of 85o C and an emergency operating temperature of 95o C.  Lines with documented sag information have an emergency rating based on the maximum operating temperatures a normal rating based on an operating temperature of 95o C.

· Other assumptions used in calculating the ratings of AEP transmission lines include: 

	Wind Speed 
	2 MPH (2.93 fps)

	Wind angle to line
	60 degrees

	Emissivity 
	0.8

	Absorptivity
	0.8

	Summer Ambient Temperature
	40o C 

	Winter Ambient Temperature
	20o C 


· AEP’s transmission lines can operate at the emergency ratings for 1000 hours over the life of the conductor before the loss of strength will cause unacceptable sag conditions.  In accordance with this procedure manual, The Emergency Rating represents a 2-hour rating.  Operations must take action to reduce the flows below the conductor’s normal ratings within 2 hours for each occurrence.

· Disconnect Switches - Normal and emergency rating shall be 100% of nameplate rating.

· Wave Traps - Emergency rating shall be 110% of nameplate rating.

· Current Transformers - Normal rating shall be 100% of nameplate rating adjusted for the continuous thermal current rating factor.  The Emergency Rating shall be 110% of the Normal rating.

· Circuit Breakers - Normal and emergency rating shall be 100% of nameplate rating.

Autotransformers

· The normal rating for autotransformers shall be its top nameplate rating, including the effects of forced cooling equipment if it is available. The emergency rating for autotransformers shall be 110% of its top nameplate rating for the first two hours of emergency and 100% thereafter. Alternatively, transformer normal and emergency ratings may be calculated from test data, configuration and past history.

· The circuit thermal capabilities should be reduced to the ratings of the “Most Limiting Series Element” (MLSE) as described in the NERC Reliability Standards. This includes but is not limited to substation terminal equipment; disconnect switches, wave traps, current transformers, and circuit breakers. 

AEPSC uses the above describe assumptions, standards, and good utility practice in determining and applying the facility ratings described in section 1.5.1.4.1 Ratings Definitions for modeling criteria.

Rayburn County Electric Cooperative, Inc.
	RAYBURN COUNTRY ELECTRIC COOPERATIVE, INC.
	
	
	
	
	
	

	Rockwall, Texas
	
	
	
	
	
	
	

	Ampere Rating per Westinghouse T&D Manual
	
	
	
	
	
	

	October 31, 2002
	
	SUMMER BASE                 LOADING LEVEL
	SUMMER MAXIMUM         PLANNING LEVEL
	SUMMER MAXIMUM EMERGENCY (Short Term)

	
	
	
	
	
	
	
	

	
	
	kVA
	kVA
	kVA
	kVA
	kVA
	kVA

	Designation
	Conductor
	@ 69kV
	@ 138kV
	@ 69kV
	@ 138kV
	@ 69kV
	@ 138kV

	
	
	110° F Ambient, 167° F Conductor

(43° C/75° C)
	110° F Ambient, 202° F Conductor

(43° C/95° C)
	110° F Ambient, 212° F Conductor

(43° C/100° C)

	Single Conductor
	
	
	
	
	
	
	

	RAVEN
	1/0 ACSR
	21,600 
	43,300 
	27,500 
	55,000 
	28,800 
	57,600 

	QUAIL
	2/0 ACSR
	25,300 
	50,700 
	32,300 
	64,500 
	33,800 
	67,600 

	PIGEON
	3/0 ACSR
	28,200 
	56,400 
	35,900 
	71,700 
	37,500 
	75,100 

	PENGUIN
	4/0 ACSR
	32,000 
	64,100 
	40,600 
	81,300 
	42,500 
	85,100 

	LINNET
	336 kCM ACSR
	49,800 
	99,700 
	63,300 
	126,700 
	66,300 
	132,700 

	IBIS
	397 kCM ACSR
	55,500 
	110,900 
	70,500 
	141,000 
	73,900 
	147,700 

	HAWK
	477 kCM ACSR
	63,000 
	126,000 
	80,100 
	160,100 
	83,900 
	167,800 

	DOVE
	556 kCM ACSR
	68,600 
	137,200 
	87,200 
	174,500 
	91,400 
	182,900 

	GROSBEAK
	636 kCM ACSR
	73,400 
	146,800 
	93,200 
	186,400 
	97,600 
	195,300 

	DRAKE
	795 kCM ACSR
	84,600 
	169,200 
	107,600 
	215,100 
	112,700 
	225,400 

	CARDINAL
	954 kCM ACSR
	95,000 
	190,000 
	120,700 
	241,400 
	126,400 
	252,900 

	PHEASANT
	1272 kCM ACSR
	112,800 
	225,600 
	143,400 
	286,800 
	150,200 
	300,500 

	
	
	
	
	
	
	
	


	RAYBURN COUNTRY ELECTRIC COOPERATIVE, INC.
	
	
	
	
	
	

	Rockwall, Texas
	
	
	
	
	
	
	

	Ampere Rating per Westinghouse T&D Manual
	
	
	
	
	
	

	October 31, 2002
	
	WINTER BASE                 LOADING LEVEL
	WINTER MAXIMUM         PLANNING LEVEL
	WINTER MAXIMUM EMERGENCY (Short Term)

	
	
	
	
	
	
	
	

	
	
	kVA
	kVA
	kVA
	kVA
	kVA
	kVA

	Designation
	Conductor
	@ 69kV
	@ 138kV
	@ 69kV
	@ 138kV
	@ 69kV
	@ 138kV

	
	
	20° F Ambient, 100° F Conductor

(-7° C/ 38° C)
	20° F Ambient, 120° F Conductor

(-7° C/ 49° C)
	20° F Ambient, 167° F Conductor

(-7° C/ 75° C)

	Single Conductor
	
	
	
	
	
	
	

	RAVEN
	1/0 ACSR
	27,700 
	55,500 
	30,000 
	60,000 
	35,900 
	71,700 

	QUAIL
	2/0 ACSR
	32,600 
	65,300 
	35,300
	70,500 
	42,100 
	84,100 

	PIGEON
	3/0 ACSR
	36,200 
	72,400 
	39,200 
	78,400
	46,700 
	93,500 

	PENGUIN
	4/0 ACSR
	41,000 
	82,000 
	44,500 
	88,900 
	52,900 
	105,900

	LINNET
	336 kCM ACSR
	63,900 
	127,900 
	69,200 
	138,400 
	82,500 
	164,900 

	IBIS
	397 kCM ACSR
	71,200 
	142,500 
	77,100 
	154,200
	91,900 
	183,800 

	HAWK
	477 kCM ACSR
	80,800 
	161,600 
	87,500 
	175,000 
	104,300
	208,700 

	DOVE
	556 kCM ACSR
	88,100 
	176,200 
	95,400 
	190,700 
	113,700
	227,300 

	GROSBEAK
	636 kCM ACSR
	94,100 
	188,100 
	101,900
	203,900 
	121,400
	242,800 

	DRAKE
	795 kCM ACSR
	108,500 
	217,000 
	117,600 
	235,200 
	140,100 
	280,100 

	CARDINAL
	954 kCM ACSR
	121,800 
	243,600 
	131,900 
	263,900 
	157,300 
	314,600 

	PHEASANT
	1272 kCM ACSR
	144,700 
	289,500 
	156,800 
	313,600 
	186,800 
	373,600 

	
	
	
	
	
	
	
	


Appendix D

 Most Limiting Series Element Database Example
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Appendix E

Transmission Project and Information Tracking (TPIT)

The TPIT spreadsheet was created to help convey information on future transmission projects to all ERCOT market stakeholders. The main goals of TPIT are below.

Increase Openness of Information

Increase Transparency

Improve Project Tracking

Able to Sort/Search Information

Improve Consistency of Base cases

Better Work Organization

Increase accuracy and project knowledge

TPIT is posted on the controlled access website http://planning.ercot.com/login/login under Reports - Transmission Project Tracking.

A sample of the spreadsheet is attached.


[image: image24.emf]C:\AppendixTPIT.xls


Appendix F

Treatment of Mothballed Units in Planning

The treatment described in this paper was developed by a joint workgroup of the Wholesale Market Subcommittee (WMS) and the Reliability and Operations Subcommittee (ROS) at the direction of the Technical Advisory Committee (TAC).  

Reserve Margin

The ERCOT-wide reserve margin for assessing generation adequacy will continue to be calculated as recommended by the Generation Adequacy Task Force and approved by TAC in early 2003.  However, for the purpose of determining how mothballed units will be treated in the powerflow cases, an alternative reserve margin calculation will be performed.  In this alternative calculation, the capacity of mothballed units that have given sufficiently firm indication that they will return to service by a specified year will be included in the reserve calculation for that year and thereafter.  However, the capacity of all mothballed units that have not given such indication will not be included in the calculation for any year.  From this alternative reserve margin calculation, the year in which the ERCOT reserve margin drops below the target of 12.5% will be determined and will trigger the inclusion of the remaining mothballed units in the powerflow cases. 

Powerflow Base Cases

In the first year that has a reserve margin less than 12.5%, based on the alternative reserve margin calculation described above, the mothballed units that have not committed to a specific un-mothballing date will be made available to meet the load requirement that is not able to be met by operational and planned generating units and imports (as included in the Capacity section of the CDR) in the powerflow base cases.   However, in order to minimize the effect on transmission plans of the decision to use mothballed units to meet the load requirement, the generation that is needed from mothballed units as a group will be allocated over all the mothballed units on a capacity ratio share basis.  If this technique results in some of the mothballed units being dispatched at a level below their minimum load, an economic ranking will be used to remove the least economic units from consideration for that particular case so that the allocation of the load requirement among the remaining mothballed units will result in all of those units being loaded above their minimum loads.

For example, assume that, in some future year, ERCOT has a projected peak demand of 80,000MW and installed capacity of 82,000MW with 3000MW of that installed capacity being units that are mothballed and have not indicated they will return.  For this simple example, assume that the mothballed capacity is 20 generating units of equal 150MW size.  Ignoring losses, the powerflow case would need to include 1000MW of the 3000MW mothballed capacity in order to match the load.   Thus, each of the 20 mothballed units would be set to an output of 50MW in the powerflow case (assuming their minimum load is less than 50MW).

Alternative Dispatch Studies

While this treatment of mothballed units attempts to generally minimize the effect of the assumption that mothballed units will be used to meet the load requirement in the powerflow cases (rather than assumed new generation), the planning process should also consider alternative generation dispatches in instances where this treatment of mothballed units could have a direct effect on transmission plans.  Specifically, in instances where having a mothballed unit available would alleviate the need for a transmission project that would be required to meet reliability criteria if the mothballed unit were not to return, the transmission project should not be deferred based on the assumption that the mothballed unit will return to service. 

Appendix G

Load Forecasting Methodology
CenterPoint Energy
See CenterPoint Energy’s annual ALDR submittal for a detailed description of how load data is determined.
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•Includes as-built system topology

•Includes forecasted summer peak load for the current year

•Includes 3-winding auto-transformer model as T-model

•Includes tap sections

•Includes all mutual coupling data

•All CNP generation are turned on for Breaker Interrupting Duty
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•Add ZERO sequence data
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Project engineer provides “As Built Information” to
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•Calculates transmission line length
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SAP via e-mail after construction is completed

Information is entered in MLSE(Most Limiting Series Element)

•Calculates overall transmission line rating
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Create a case to compare planning case by

•Changing 3-winding auto-transformer model to 2-winding auto-transformer model

•Removing tap sections

•Removing mutual data
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Prepare RAWD data for SSWG submittal

•use updated planning case as starting point

•Update load based on the latest load forecast

•Add any new projects if needed based on TPIT

•Update any generation information if needed

Participate in SSWG to prepare ERCOT set A and set B base cases


Texas-New Mexico Power Company

TNMP’s forecast loads in the SSWG power flow cases are based on the information provided in the ALDR.  The loads at the time of ERCOT’s coincident peak serve as a starting point for each substation within a TNMP business unit.  Future load projections for the majority of substations are forecast by escalating at a standard growth rate, typically 1% to 2% depending on general growth expectations of the business unit.  Specific unit substations may be escalated at significantly greater rates when factoring in known developments, information from specific customers or if these stations are in areas where rapid growth trends are expected to continue.  Occasionally loads at certain substations are shown as decreasing if there are know customer operations that are likely to be discontinued.

The reactive portion of the load is typically based on historical powerfactors as reported in the ALDR.  In forecasting, the reactive load may be adjusted for known changes or to incorporate the effect of improvements for maintaining minimum load powerfactor criteria.

CPS Energy

CPS Energy models the ERCOT Base Cases using CPS Energy system peak load, rather than the ERCOT peak load.  The system load forecast is derived from the ALDR and data from the CPS Energy Forecasting section.  The individual substation peak loads (ALDR) are developed by our Distribution Planning section (based on census data, new building permits, etc…) on very specific parts of the CPS Energy service area.  The peak substation loads are scaled down such that the total individual substation peak loads sum to the forecasted CPS Energy system peak load.  Individual substation power factor data derived from the ALDR is retained in the scaling process. 

Lower Colorado River Authority

LCRA’s loads in the SSWG load flow cases are based on LCRA system peaks and are derived from the load information provided by its direct connect customers.  Each year LCRA’s direct connect customers provide their forecasted noncoincident loads, and LCRA compares these loads against historical actuals to insure consistency with past trends.  Applying the previous year’s summer and winter coincident factors to each customer’s summer and winter noncoincident load derives the LCRA summer and winter coincident loads for the SSWG cases. The previous year's summer and winter coincident factors for each load are calculated by dividing each load's value at the time of LCRA’s summer and winter peaks by each load’s corresponding noncoincident summer and winter peak values.  LCRA’s loads for the spring, fall, and minimum SSWG cases are calculated by multiplying LCRA's coincident summer loads by the previous year's spring/summer, fall/summer, and minimum/summer load ratios.   

Austin Energy 

The substation area load forecast uses a combination of spatial, load, transmission and distribution planning models together with actual historical data of summer substation peak load to produce a five-year small area load or substation level forecast.   

The spatial model is composed of residential, commercial and industrial customer land-use.  Thirteen (13) customer classes form the basis of the land-use map that contains highways, water, vacant land, golf courses, restricted areas etc.  Within the spatial model are substation locations and boundaries form the basis of the substation area map.

The load model is set up using customer profiles, curves or shapes based on hourly energy consumption patterns and multipliers derived from power factors, growth rates, income and employment of each class.  Transmission and Distribution Planning model utilizes substation data, voltage levels and equipment, and costs.

The forecasting process starts with the collection of land-use and growth data of especially high growth areas using the company’s site and subdivision development plan database.   The models are set up by dividing the entire service area into high-resolution one-acre cells that are used to create substation area base maps. Each cell contains a land-use class that is combined with the customer profiles and multipliers to produce an electric load. A load map is consequently created, and used to ratio out load among the various substations.  The process is repeated for each forecast year.

The small area or substation level load forecast is driven the by system load forecast. This means the sum of the summer coincident substation peak loads for each forecast year is calibrated to match exactly the summer system peak load of that particular forecast year.   

South Texas Electric Cooperative, Inc.

STEC member cooperatives provide individual substation load data.  STEC uses individual substation load data and hourly interval MW and Mvar data to determine the substation power factors for the current year.  Member and interval data serves as the basis for individual substation load forecasting.  The most recent current year substation power factors are used for future year forecasts.   The STEC system demand forecast is obtained from the most recent STEC Electric Power Requirements study.  STEC non-coincident peak individual substation load forecast data is scaled to fit the STEC system coincident peak demand forecast from the STEC Power Requirements Study.

ONCOR

ONCOR Electric Delivery

ONCOR models its loads in the base cases using ONCOR system peak loads that originate from data supplied by our Financial Management Group (FMG).  These loads are derived through the four processes outlined below:  

1) Service area and U.S. economy forecasts are provided by Global Insight – income, employment, GDP, etc

2) Customers are forecast through a series of fourteen econometric models which are primarily driven by employment in the service area.

3) End-Use models (REEPS, COMMEND, and INFORM) are used to forecast three customer groups; Residential, Commercial and Industrial.

4) Demands are forecast with the Hourly Electric Load Model (HELM) and the MWH sales forecasts from step 3. 

FMG provides both the ONCOR system load forecasts and four regional load forecasts which sum to the ONCOR system forecasts. 

In addition, the peak load forecasts for ONCOR’s distribution substations are prepared by the Distribution Planning group.  A combination of known load additions for projects under development and historical load growth trends are used to produce the substation load forecasts.

The load forecasts for customer-owned substations are obtained from the customer or the customer’s Retail Electric Provider.

All of these substation load forecasts and ONCOR system load forecasts are supplied to ERCOT in the ALDR.

The substation load forecasts from the ALDR along with the system and four regional forecasts are downloaded into a customized in-house program called the Transmission Modeling Information System (TMIS).   TMIS also contains historical coincident load factors and distribution design power factors.  A Load Manager program inside TMIS then uses all of this data to produce substation loads that sum to the regional load forecasts minus regional transmission losses.  The program also calculates transformer reactive losses which are included in the substation reactive load.   These new ONCOR diversified substation load values are then modeled in the load flow base cases.    

Brownsville Public Utilities Board

BPUB models the load flow cases using the BPUB coincidental system peaks and are derived from results of an econometric load forecast software program. The input data to this program are the historical and present data such as energy, load factor, loss factor, weather, income, earning, and etc. The resulting monthly forecast system peak is then scaled down into each substation using the substation historical peak and the expected growth of each substation. The load is represented on the transmission side and includes transformer losses.

City of Garland 

Based on the load growth every year, Garland Power and Light (GPL) has estimated its load increasing at a ratio of around 2% of its total load (not load obligation) for local non-coincident peak load.  By using historic document, to obtain and use the non-coincident peak substation loads, we have applied the normal on peak ratios of all substations and scaled the system to the projected local non-coincident peak load above.

City of Denton

DME is at present using a 2.5% projected growth rate for load forecasting and comparing that to a historical curve.  The rate is adjusted from time to time to reflect the nature of growth in the area.

Brazos Electric Coop

The load forecasts provided by Brazos Electric in the ERCOT SSWG power flow cases are calculated as follows:

1. In the spring/summer of each year the Brazos Electric member cooperatives and its other wholesale customers provide individual substation load forecasts for the next six years.  Provided by each cooperative/customer are the non-coincident summer and winter forecasts for each load.

2. The power factor for each load is calculated from the previous year’s data.  Hourly interval mw and mvar data is available for each of the loads for the previous year.  The power factor for each load is that found to occur at the time of each loads non coincident summer or winter peak.  This power factor is forecast to remain constant for the forecast period.  For new substations the power factor is assumed to be .97 low side.

3. The sum of the individual load forecasts from item 1.  plus an estimate for system losses are compared to the corresponding years total Brazos Electric system demand forecast and a ratio is obtained.  Each individual load forecast is then multiplied by this ratio so that the sum of the individual loads plus estimated losses will meet the system demand forecast.

4. The system demand forecast is obtained from the Brazos Electric Power Requirements document.  This document contains a detailed forecast of the Brazos Electric demand and energy requirements of the next 25 years.  This forecast includes allowances for weather and economic variables.  

Bryan Texas Utilities

The load forecasts provided by BTU to the ERCOT SSWG power flow cases are determined as follows:

1. In the spring of each year as the ALDR data is gathered, a query is run on BTU’s SCADA database to determine the previous year’s summer and winter ERCOT coincident and noncoincident peak loads for each of BTU’s substations.  Since BTU only has archived SCADA data going back for just a few years, data from system logs was used to obtain an additional 8 years of loading.  This gives a 10+ year running list of individual substation loadings.

Using this data BTU is able to determine, using Least Squares Regression and some insight into system operations, a scaling factor for each substation’s growth rate is determined.  Since different areas of BTU’s service territory grows at different rates, this allows for more accurate load estimation. 

2. Also during the ALDR data gathering process, the power factor coincident for each previously mentioned peak for each substation is determined from the previous year’s data.  Using these power factors from the substation’s transformer low side, power factor on the high side of the distribution transformer is then estimated.   Power factor is assumed to be constant for the study periods.  Planned substations’ power factor is assumed to be 0.97 lag on the low side until actual data can be obtained.

3. Adjustments are made for each year to account for anticipated load that will move between substations and/or to account for new, projected loads that will affect substation loading. 

American Electric Power Service Corporation (AEPSC) 

ERCOT Power flow Case Load Calculation Methodology

1. By March 1 of each year, AEP Economic Forecasting along with Distribution Asset Planning prepares data for the Annual Load Data Request (ALDR) and submits the data to ERCOT.  Loads are modeled on the transmission side of the distribution transformer and include transformer losses.  Individual substation non-coincident peaks are forecasted from historical metered summer and winter peak loads for the preceding five years data.  Load growth at each metering point and time-series methods are used to produce forecasts of individual loads.  These individual loads are adjusted to agree with forecasts for larger geographical areas.

2. Forecasts for geographical areas involve detailed analysis of historical data and economic forecasts.  Sales data is obtained from the customer information system by revenue town and revenue class.  Interval MW data is obtained from SCADA and MV90 recorders via Transmission Dispatch and Load Research. AEP obtains underlying economic drivers from external subscription sources to national, regional and county economic and demographic forecasts such as population, employment, income and etc.  Sales are forecast through the use of revenue class base econometric models.  Peaks are forecast through the use of normalized historical load shapes and typical weather for the area.  Peak probabilities are derived from a peak normalization model of the interval data.

3. AEP does not have reliable company coincident peak at this time, due to metering issues related to ERCOT’s transition to a single control area, and lack of cooperation from adjoining utilities.

4. ERCOT provides the date and time of the system summer peak, the system winter peak, and system minimum loads for the previous year.  AEP obtains the load data for these times along with the peak load at each bus from historical records.  The coincidence factor for each bus is calculated by dividing the load coincidental with the system peak by the seasonal peak load at the bus.  This provides a percentage (coincidence factor) to calculate the future loads off of the forecasted peak at each bus.  

5. AEP Transmission Planning receives the ALDR data from ERCOT the first week of April.  Additional data on industrial and self-serve loads is obtained from local area personnel. 

6. The ALDR data is analyzed, and suspect bus numbers, power factors, and summer & winter coincidence factors are investigated and corrected.  Special attention is given to bus numbers that change from case to case due to voltage conversions.

7. An Access database is used to read in the validated ALDR data for AEP and each of the coops that it serves.  Seasonal factors are used to develop case data for seasonal and off-peak cases that aren’t in the ALDR.

8. Loads are adjusted for losses and industrial loads and calibrated to the ERCOT-coincident peak value for each load entity within the AEP transmission system footprint.

Appendix H

Transmission Element Naming Convention

ERCOT Nodal Protocol (Section 3.10 Network Operations Modeling and Telemetry) requires consistency among various network models including Annual Planning Models, CRR Network Models and Network Operating Models.  One of the requirements requests the name of existing Transmission Elements including Electrical Buses, lines, transformers, generators, loads, breakers, switches, capacitors, reactors, phase shifters, or other similar devices, if modeled as part of the ERCOT Transmission Grid, in these three models must be identical and shall be unique within all of ERCOT.  ERCOT SSWG and NDSWG have coordinated their efforts to develop the Transmission Element Naming Convention standard.  The naming convention standard is in three parts but constitutes one standard.  At the present, only the Electrical Bus names in Part 1 is applicable to SSWG’s Annual Planning Models.  

Part 1: Electrical Busses Names

The 12 characters Electrical Bus Name representing the same Transmission Element shall be identical in the Network Operations Model, Updated Network Operations Model, Annual Planning Model and CRR Network Model and shall be unique within all of ERCOT.  

The following technical requirements must be followed:

1. Name shall only include uppercase alpha-numeric values (A to Z and 0 to 9),

2. The only special character allowed is the underscore (“_”) 

3. No spaces are allowed except at end of the name, and

4. Names must be unique.

The following points are recommended, but are not requirements:

1. Names should be derived from the substation name,

2. All Electrical Bus Names within a substation should be related,

3. A unique voltage designator should be within the Name, and

4. A TSP prefix should be used to avoid naming conflicts.

Part 2: Lines, Breakers and Switches Names

Transmission Breakers and Switches representing the same Transmission Breaker or Switch in the Network Operation Model, Updated Network Operations Model, and CRR Network Model shall be unique within the same substation and shall have the first 14 characters unique.  

All other Transmission Elements representing the same Transmission Element in the Network Operation Model, Updated Network Operations Model, and CRR Network Model shall have the first 14 characters unique within the Transmission Element type within all of ERCOT.  

Part 3: Substation Names

Substation names representing the same substation in the Network Operation Model, Updated Network Operations Model, and CRR Network Model shall be unique for all substations within ERCOT and shall be limited to 8 characters.    

Appendix I

Methodology for Calculating Wind Generation levels in the SSWG Cases

Goal – Use the available prior year’s operating data from the wind farms to set the dispatch in the new SSWG base cases.

Process

1. Develop list of PI tags for all existing wind farms.

2. Retrieve MW output for the following time frames:

a. May

3-5AM

4-6PM

b. August

3-6AM

4-6PM

c. September
3-6AM

4-6PM

d. December
3-6AM

6-8PM

e. January
3-6AM

7-8AM


3. Calculate the average capacity factor of each plant for each time frame.  For the winter numbers, combine the data for December of one calendar year and January of the next calendar year (same winter).  Winter peak typically occurs either immediately after the minimum in January, or early evening in December.

4. Group the wind farms by geography until better individual plant forecasting information is available. Assign any future plants that are not near the current geography groups to default group, see table below. 

5. The default group is determined by taking the minimum of all identified areas with historical data.

6. Calculate the average % capacity factor of each group for each time frame.  Round off to the closest 5%.

7. For coastal wind farms that have no operation data, the AWS Truewind models using the similar time frame in point number 2 are used to determine the capacity factor. This is done because of the significant difference in the coastal wind patterns compared to the ones in the West.

8. Below is an example:

The 2008 % Capacity Factor data is below.

	Area
	code
	spg1
	spg2
	sum1
	sum2
	fal1
	fal2
	win1
	win2

	Trent
	a
	15
	20
	20
	35
	15
	30
	35
	45

	Big Spring
	b
	20
	25
	20
	40
	15
	30
	35
	45

	SW Abilene
	c
	20
	25
	20
	35
	15
	30
	35
	40

	Mesquite 
	d
	15
	15
	10
	5
	10
	10
	25
	25

	McCamey
	e
	25
	35
	25
	40
	20
	35
	25
	30

	Kunitz and Delaware
	f
	20
	15
	10
	5
	10
	10
	25
	25

	Caprock
	g
	20
	30
	20
	50
	15
	45
	35
	45

	Gulfwind
	h
	41
	40
	43
	27
	20
	31
	28
	30

	Default (Duplicate area Minimum Capacity factor)
	i
	15
	15
	10
	5
	10
	10
	25
	25


Appendix J

Mexico’s Transmission System in ERCOT SSWG Cases

This appendix provides an explanation of the modeling that represents Mexico’s Comisión Federal de Electridad (CFE) system in SSWG cases. A drawing of the system is at the end of this appendix.  All AEP and CFE facilities (bus, lines, etc.) tied to the CFE grid will be assigned to area 24 and zone 605.  The AEP facilities will retain the owner 8 and CFE will be assigned owner 150.

The following generation modeled in the power flow and short circuit cases are system equivalents of the CFE system and are located in Mexico. These units are not in ERCOT and should only be used for specialized studies. These units should not be included when performing transfer studies in ERCOT unless one is studying a transfer to or from CFE. The generation capability is not counted in ERCOT reports. These units are online in the cases to offset the real and reactive losses that are caused by the other CFE transmission facilities and reactive flow across the Laredo VFT, Railroad HVDC, and Eagle Pass HVDC that are modeled in the SSWG cases.  Lines in CFE will not be included in the ERCOT contingency list.

	Generation Station Name
	Bus Number
	Bus Voltage

	CIDINDUS-138 (System Equivalent)
	86104
	138kV

	CIDINDUS-230 (Swing Bus/Equivalent)
	86105
	230kV

	CUF-230 (System Equivalent)
	86106
	230kV

	CUF-138 (System Equivalent)
	86107
	138kV


The following are the transmission lines between Mexico and the United States.  All of the tie lines between CFE and ERCOT are operated normally open with the exception of the asynchronous ties at Eagle Pass, Laredo, and Railroad.

	Mexico
	United States

	Bus Name
	Bus Number
	Bus Voltage
	Bus Name
	Bus Number
	Bus Voltage

	Falcon
	86111
	138
	Falcon
	8395
	138

	Piedras Negras
	86110
	138
	Eagle Pass
	86109
	138

	Ciudad Industrial
	86105
	230
	Laredo VFT
	80168
	230

	Ciudad Industrial
	86104
	138
	Laredo VFT
	80169
	138

	Cumbres
	86107
	138
	Railroad
	8395
	138

	Cumbres
	86107
	138
	Frontera
	86114
	138

	Matamoras
	86112
	138
	Military Highway
	8339
	138

	Matamoras
	86113
	69
	Brownsville Switching Station
	8332
	69


Asynchronous Ties

Laredo

The Variable Frequency Transformer (VFT) in Laredo has a detailed model at busses 80170 (ERCOT Side), 80014 (ERCOT Side), 80169 (CFE Side), and 80165 (CFE Side).  The VFT is tied to the CFE system by a 12.73 mile 230 kV transmission line and a 12.39 mile normally open 138 kV transmission line.  Both lines terminate at the CFE Ciudad Industrial Substation (86103 and 86104) and are breakered at each end.  There is also a normally open 138 kV transmission line between the Laredo Power Plant (8293) and the Laredo VFT (80169) that is utilized for emergency block load transfers between ERCOT and CFE.  The Laredo Power Plant to Laredo VFT 138 kV transmission line is breakered at both ends.

Railroad

The HVDC tie in Mission has a detailed model at busses 8825 (ERCOT Side) and 8824 (CFE Side).  The Railroad HVDC is tied to the CFE system at Cumbres (86107) by an 11.79 mile 138 kV transmission line and is breakered at each end.  There is also a normally open bus tie that by-passes the HVDC that is utilized for emergency block load transfers between ERCOT and CFE.  The by-pass is breakered at both ends.

Eagle Pass

The HVDC tie in Eagle Pass has a detailed model at busses 8270 (ERCOT Side), 80000 (ERCOT Side), 86108 (CFE Side), and 86109 (CFE Side).  The HVDC is tied to the CFE system at Piedras Negras (86110) by a 4.23 mile 138 kV transmission line and is breakered at each end.  There is also a normally open bus tie that by-passes the HVDC that is utilized for emergency block load transfers between ERCOT and CFE.  The by-pass is breakered at both ends.

Normally Open Block Load Ties

Brownsville Switching Station

The Brownsville Switching Station (8332) is connected to the CFE Matamoras Substation (86113) by a 1.9 mile 69 kV transmission line and is breakered at each end.  The transmission line is operated normally open and is utilized for emergency block load transfers between ERCOT and CFE.

Military Highway

The Military Highway Substation (8339) is connected to the CFE Matamoras Substation (86112) by a 1.44 mile 138 kV transmission line and is breakered at each end.  The transmission line is operated normally open and is utilized for emergency block load transfers between ERCOT and CFE.

Frontera

The Frontera Power Plant (86114) is connected to the CFE Cumbres Substation (86107) by a 138 kV transmission line.  This transmission line is privately owned and operated by the owners of the Frontera Power Plant and is utilized to move the generation at Frontera Power Plant between the ERCOT and CFE systems. 

Falcon

The Falcon Substation (8395) is connected to the CFE Falcon Substation (86111) by a .3034 mile 138 kV transmission line and is breakered at each end.  The transmission line is operated normally open and is utilized for emergency block load transfers between ERCOT and CFE. 

Normally Open Block Load Ties on Distribution 
  
There are three normally open ties with CFE that are on the 12.47 kV distribution systems. These ties are at Amistad, Presido and Redford. These ties are only used for emergency block load transfers. Since SSWG does not model radial distribution systems these points are not in the SSWG power flow cases.

Map of Area
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Foreword
This Procedural Manual is intended for use by the stakeholder members of the Electric Reliability Council of Texas (ERCOT) for the purpose of creating and maintaining the dynamics database and dynamics simulation cases which are used to evaluate the dynamic performance of the ERCOT system.  Some of its contents also satisfy certain regulatory requirements.

The majority of ERCOT members utilize Siemens Power Technologies Inc. (PTI) Power System Simulator (PSS/E) software.  Consequently, the various activities in the procedural manual incorporate PTI procedures and nomenclature in describing these activities
. Wherever possible, a description of the PTI activity is given so users of software other than PTI may implement similar actions.

Introduction
Each ERCOT area, as defined in the base case, shall have a designated Dynamics Working Group (DWG) member.  Each designated DWG member shall be identified in the DWG members list, and the list will be updated as needed.

To adequately simulate the behavior of the ERCOT system it is necessary to develop and maintain dynamic simulation-ready base cases and associated dynamics data files using actual equipment data together with appropriate dynamic simulation software.  The ERCOT Steady State Working Group (SSWG) power flow cases provide transmission system representations which, along with the dynamics database, are used by the Dynamics Working Group to create dynamic simulation cases ready to run under Siemens PTI’s PSS/E software.  Dynamic simulation cases are created for the current year and a future year determined annually by the Dynamics Working Group.

Dynamics Data

General

For conventional generation, generator dynamics data includes generator, governor, excitation system, power system stabilizer, and excitation limiters.  Associated generator data includes main power transformer, auxiliary and start-up transformers, start-up load, running load, and protection functions likely to trip the machine during an event.  For wind generation, dynamics data includes the items listed in section II B 1.  Other types of data needed for dynamics study unrelated to the generator include load shedding relay data, protective relay data, FACTS devices (e.g., DVARS, SVC, STATCOM, SMES), DC connections, and Variable-Frequency Transformer data.  The facility owner is responsible for providing the dynamics models and data to ERCOT.  Information shall be provided with the legal authority to provide the information to all ERCOT transmission providers. If any of the information is considered confidential, the facility owner shall indicate such, and the information will be held confidential under ordinary ERCOT Transmission Provider code-of-conduct rules.  

Estimated or typical manufacturer’s dynamics data, based on units of similar design and characteristics, may be submitted when unit-specific dynamics data cannot be obtained.  In no case shall other than unit-specific data be reported for generator units installed after 1990.

Some studies, such as subsynchronous resonance studies or other special dynamic studies, may require additional data not normally collected, such as switchable shunts, transformer taps dynamics, load model data, etc.  Such data is collected on an as needed basis.  The facility owner is responsible for providing such data to ERCOT upon request.
Dynamics Data for Equipment Owned by Generating Entities (GE) or Power Generation Companies (PGC)

Dynamics Data Requirements for New Equipment

Note: This section addresses the requirements stated in sections R.1.1, R.1.2, and R.1.5 of NERC Standard MOD-013-1.

Whenever new generation facilities [as defined in Operating Guide 3.1.4] larger than 10 MW connect to the ERCOT system, the GE or PGC connecting the generation is required to go through the formal “ERCOT Generation Interconnection or Change Request Procedure”.  An integral part of this process is the submission of generator dynamics data and associated generator data for each unit.  The ERCOT Generation Interconnection or Change Request Procedure, the Standard Generation Interconnection Agreement, and the Operating Guides define the connection process and data submittal requirements.  The data submittal requirements in this procedural manual are additional requirements.  The connection process usually results in the data evolving from “conceptual” to “as built”. The most current facility data or expected performance data should be submitted to ERCOT with the initial study request.  “As built” data is required for completed generation facilities.  Data submitted for stability models shall be compatible with ERCOT standard models or Siemens PSS/E standard library models.  If there is no compatible model(s), the GE or PGC is required to work with a consultant and/or software vendor to develop and supply accurate/appropriate models (user written models) along with associated data.  A user written model is any model that is not an ERCOT standard model or Siemens PSS/E library model.

Siemens PSS/E standard library models allow time constants of less than 1 cycle (0.016667 seconds) but use an internal method so that a ¼ cycle (0.004167 seconds) integration time-step can be used for simulations.  For example, Siemens PSS/E uses an internal integration for models that would normally require less than a ¼ cycle integration time-step.  User written models shall not require an integration time-step less than ¼ cycle.  Should any model constant be less than one cycle, the model shall incorporate an internal method to allow for a ¼ cycle integration time-step.  No user written model shall restrict the DWG from using any integration time-step less than or equal to a ¼ cycle in simulations. 

GE’s or PGC’s are responsible for tuning generator, exciter, power system stabilizer, excitation limiters, and governor model parameters.  Although the final responsibility for the submission and the accuracy of the data lies on the GE’s or PGC’s, ERCOT and the DWG will provide voluntary assistance if requested by GE’s or PGC’s to complete parameter tuning and preparing PSS/E model records. ERCOT will serve as the single point of contact to facilitate these activities. If the DWG identifies inappropriate or incomplete dynamics data, the appropriate DWG member will act through ERCOT to resolve discrepancies with the data owner.  The DWG member of the TDSP to which the generator is connected is responsible for incorporating the dynamics data received from the GE or PGC into the ERCOT Dynamics database during annual updates.

The following two subsections describe data requirements for two distinct categories of generation facilities:

Traditional Generation Facilities (Non-Wind Plants) Interconnecting More Than 10 MVA of Generation Capacity:

a) The GE or PGC shall provide all generator dynamics data and associated generator data.  The data must be provided in the form of PSS/E model data sheets and dynamics model records with tuned parameters.

b) Classical model data is not acceptable. 

c) Estimated and/or typical model data is not acceptable for units after they are already connected to the ERCOT system.

d) In accordance with the SSWG procedural manual, all non self-serve generation connected to the transmission system at 60kV and above with at least 10 MW aggregated at the point of interconnect must be explicitly modeled.  This translates to (1) no lumping of generating units and (2) explicit modeling of each step-up transformer.

e) The SSWG manual states that station auxiliary load for generating plants should not be modeled explicitly at the generator bus.  However, explicit modeling of station auxiliary load may be necessary for dynamic simulations.  For this reason, GE’s and PGC’s are required to submit associated generator data, as defined above.  

f) All combustion turbine and combined cycle generation shall use the CIGRE governor model, as developed by Siemens PTI and implemented by ERCOT, unless explicitly exempted by the DWG.

All Wind Facilities:

In order to adequately simulate the behavior of the ERCOT system, it is necessary for all wind plants to be modeled, especially with the increasing concentration of wind generation in some areas in ERCOT.  Unlike traditional generation facilities, wind generators do not have generic models.  In addition, each wind technology requires a substantially different model to accurately simulate its dynamic performance.  The facility owner is responsible for providing all models and data for their facility. Currently there are three sources of wind models: the ERCOT wind models, Siemens PTI wind models, and other sources including the equipment manufacturer. If an ERCOT or Siemens PTI wind model is not appropriate for the facility, the GE or PGC shall obtain the most accurate and appropriate model and the associated data for their wind plant from the manufacturer, and supply it to ERCOT and the TDSP to which it is connected, with the legal authority to provide to all transmission providers.  Models and data will be held confidential under ordinary ERCOT Transmission Provider code-of-conduct rules.  Regardless of the model source, the GE or PGC shall provide the following data:

a) Model shall be compatible with the PSS/E version currently used in ERCOT.

b) Model, data and description of voltage control method.

c) Model, data and description of how they will meet ERCOT reactive requirements. 

d) A one-line diagram of the proposed facility.  

e) Data for all transformers.  The data should include:

· MVA rating.

· High and low side rated voltage.

· Number of taps, and step size.

· Impedance, including base values if different from rated values listed above. 

f) Generator data including:

· Generator manufacturer and model.

· Rated voltage.

· Rated MVA.

· Reactive capability, leading and lagging.

· Rated MW output.

· Net MW output.

· Transient or subtransient reactance.

· Transient or subtransient time constant.

· Total inertia constant, H, of generator, including the shaft and gearbox.

· Under frequency and under voltage protection.

· Over frequency and over voltage protection.

g) If the machine can be modeled using one of the ERCOT or Siemens PTI wind models, state which model applies to the facility.  Include instruction on how to set up and execute analysis.

h) If the model is not an ERCOT or Siemens PTI model, provide either dynamic model source code for the machine and associated data or dynamic model object code for the machine and associated data.

· If providing object code, the object code must be updated for PSS/E version changes or as requested by the DWG and/or ERCOT.  

· If the machine can be modeled using one of the ERCOT wind models, state which model applies to the facility.  Include instruction on how to set up and execute analysis.  

· Models for the wind turbine, system protection, reactive resources, etc., can be embedded into a single source code or be provided separately.

· Models need to account for rotor mass, aerodynamic energy conversion, pitch control.

· Models should account for multiple wind farm interactions. 

i) If the model is not an ERCOT model, the following requirements apply:

· Wind models using bus numbers shall be compatible with the ERCOT bus numbering system, and shall allow the user to determine the bus numbers.

· Wind models shall be capable of adjusting both load flow and dynamic parameters in response to changing network conditions, and the presence of multiple windfarms.

j) Number of machines by manufacturer types

k) List any reactive sources such as capacitor banks, STATCOMS, etc. Provide the number of devices, location of the devices, step size, speed of switching, location where voltage is sensed and controlled, control strategy, and voltage limits.  For dynamic reactive devices, provide the appropriate PTI model and data.

l) Line data from the point of connection to each wind generator.  Include:

· Line type (overhead or underground)

· Line length 

· Line resistance in ohms/1000 ft

· Line reactance in ohms/1000 ft

· Line susceptance in mhos/1000 ft

Updates to Existing Dynamics Data

Any change in generator dynamics data or associated generator data, wind farm items listed in II B 1, or other types of equipment listed in this procedure, determined either through field testing or after changing relevant equipment or equipment settings shall be reported to ERCOT and the TDSP to which they are connected, by GE’s or PGC’s within 30 days.  The updated information will be provided in the same form (such as PSS/E model data sheets) as required in section II B 1. The requirements of section II B 1 apply to all updated models and data. Data that is currently valid does not have to be resubmitted to ERCOT or the TDSP by GE’s or PGC’s. 

The DWG will generally not make changes to existing data unless modification of generating units or field testing has occurred.  Examples of modifications include replacement of an old excitation system with a new excitation system or boiler/turbine upgrades.  

Dynamics Data for Equipment Owned by Load Entities and Transmission-Distribution Service Providers (TDSP)

Load Acting As a Resource (LaaR, high-set relays for frequency set points above 59.3 Hz)

At least annually, ERCOT will provide to the DWG the updated LaaR models and associated model data. 

Underfrequency Firm Load Shedding Relay Data (UFLS)

ERCOT shall collect the underfrequency firm load shedding relay data on an annual basis.  The DWG shall prepare the PSS/E relay model records when needed for a UFLS study.  Each DWG member is responsible for preparing the UFLS PSS/E relay model records for the loads within their TDSP.  The models should contain the necessary information to properly represent the UFLS relay actions in a dynamic study. 

Undervoltage Load Shedding Relay Data

Note: This section addresses requirements stated in NERC Standards PRC-20 and PRC-21. 

Annually or after installation of any undervoltage load shedding (UVLS) relays, the DWG member of the TDSP installing the UVLS relays will submit the corresponding PSS/E relay model to the designated DWG member during the annual data update or as needed for DWG studies.  The UVLS database shall then be submitted to ERCOT in the form of PSS/E dyre relay data during the annual data update.  The models should contain the necessary information to properly represent the undervoltage relay actions in a dynamic study, including:

a) Owner and operator of the UVLS program.

b) Size and location of customer load, or percent of connected load, to be interrupted.

c) Corresponding voltage set points.

d) Overall scheme clearing times (includes all time delays, breaker clearing times, etc).

Also, the DWG member of the TDSP should indicate any other schemes that are part of or impact the UVLS programs such as related generation protection, islanding schemes, automatic load restoration schemes, UFLS and Special Protection Systems.  If requested by ERCOT, a TDSP shall provide its UVLS data to ERCOT within 30 calendar days. 

All UVLS data will be documented in the annual Stability Book.

Protective Relay Data

The operation of protection, control, and special protection systems can affect the dynamic performance of the ERCOT system during and following contingencies.  Planning, documenting, maintaining, or other activities associated with these systems is outside the scope of the DWG.  However, because they can affect dynamic performance, the DWG should, on an as needed basis, identify and document protection, control, and special protection systems, which affect multiple transmission providers.  Identification activities will normally require the assistance of individuals or groups outside the DWG.  The specific information to be considered for inclusion will depend on the type, purpose, and scope of study.

Protection, control, and special protection systems included in the DWG database should be in the form of a standard PSS/E model or models.  A descriptive model, such as a time-based sequence of events, is also acceptable.  Protection, control, and special protection systems adequately modeled for dynamic purposes by other working groups only need to be referenced in the DWG study reports.

The DWG member, as part of the annual database update, shall review and update as necessary protection, control, and special protection systems already in the DWG database.  This review should include evaluating the existing data for applicability and accuracy.  Obsolete data should be deleted.  These updates may also be required as needed to perform ERCOT dynamic studies.

Load Model Data

Note: This section addresses the requirements stated in NERC Standard MOD-013-1 (R1.4).

Another key component of any dynamic study is the load model and its representation as a function of changing frequency or voltage.  The load model can have a significant effect on results of dynamic analysis.  For this reason, it is important to consider the load model and to use an appropriate model during the study.  The DWG will document, in a table in the annual Stability Book, standard load models for each area, composed of a mix of constant impedance, constant current, and constant power generally used in studies.  A standard load-frequency dependency model (LDFRAL) will also be documented in the Stability Book.

Each study performed by the DWG, ERCOT, or by TDSP members submitted to an ERCOT regional planning group should document the load modeling assumptions in the body of the report.  

Other Types of Dynamics Data

Note: This section addresses requirements stated in NERC Standards MOD-013-1 (R1.3). 

After a dynamic element planned to be installed on the transmission system owned by a TDSP is modeled in the SSWG base cases such as an SVC, STATCOM, SMES, DC ties, and Variable-Frequency Transformer data, the DWG member of the TDSP owning the equipment will provide the corresponding PSS/E model to the designated DWG member during the annual database update or as needed for DWG studies.  

Missing Dynamics Data

The DWG is responsible for reviewing the dynamics data on an annual basis, and reporting any missing data or unresolved issues relating to data submission requirements to the ROS.  If there are any problems with the data, the DWG will work through ERCOT with the GE’s or PGC’s to resolve the problems. However, the final responsibility for the submission and the accuracy of the data lies on the GE’s and PGC’s. All of the data and the revisions requested by ERCOT from the GE’s or PGC’s shall be resolved by GE’s or PGC’s within 30 days.  Until valid data becomes available, the DWG member to whose system the generator is connected shall recommend an interim solution to the modeling problem.

Dynamics Data Storage

ERCOT shall be responsible for storing all of the dynamics data obtained from interconnected generators.  It shall maintain a repository of dynamics data with tuned parameters and will maintain the submitted revisions. All of the generator data, associated generator data, and wind farm items listed in II.B.1 received by ERCOT shall be forwarded to the DWG member of the TDSP to which the generator is connected within 30 days.  ERCOT staff shall inform the ERCOT compliance team if any data is missing or has not been made available.  

Overview of DWG Activities 

Updating Dynamics Data and Flat Starts

Initiating Annual Dynamics Data Update 

The DWG Chair, following the DWG schedule for a given year, will initiate dynamic data collection by assigning a DWG member to perform the flat start process.  For revisions to the existing dynamics data, the DWG utilizes the previous year’s dynamics data as a basis.  For each flat start, all DWG members will send their updated dynamics data in electronic format to the designated DWG member.  The updated dynamics data will be provided in a file that contains data for all equipment connected to the reporting TDSP.  The changes in the data must be identified and submitted with the updated data.  The dynamics data has been tuned throughout the years to ensure proper operation of the models.  In the event the original manufacturer’s data may have been modified during this process, the parameters in the ERCOT dynamics database should not be changed to match manufacturer’s data unless it is absolutely certain that the data is correct.  Obsolete data should be deleted. However, data for mothballed units shall be retained. 

Other revisions of data that should be submitted to the designated DWG member include updates to the load model (CONL), Zsource corrections, generation netting, or any other modifications to the network necessary for dynamic studies.

Dynamics Data Screening 

DWG members should review the dynamics data for equipment connected to their system for completeness and applicability.  The data should be appropriate for the model, and the model should be appropriate for the equipment.  Before submitting data for inclusion in updated dynamics base cases, each DWG member should perform dynamics data screening.  Appendix A provides guidelines for screening dynamics data.  The ERCOT Modeling Guide for Dynamic Stability provides additional information about modeling. 

Flat Start 

The DWG will annually determine all flat start activities and corresponding completion schedules for the year.  At present, the DWG performs three annual flat starts; (1) for the summer on-peak base case of the current year data set A without wind models, (2) for the summer on-peak base case of the current year data set A with wind models, and (3) for a future summer on-peak base case of the current year data set B without wind models.  The DWG may choose to flat start additional cases.  The DWG member assigned to a flat start by the DWG chair will add all of the updates to the ERCOT dynamics database and perform a flat start.  The designated DWG member must perform initialization of data with no errors and demonstrate that simulation output channels do not deviate from an acceptable range for a ten-second run with no disturbance.  The designated DWG member will contact the appropriate DWG member to resolve any problems with the data encountered during the flat start process. The product of a successful flat start will be a simulation-ready base case (the unconverted base case) with its associated dynamic data files including user models, stability data change documentation, and IDEV files.  The product of a successful flat start also includes the steps taken to build the flat start case such as network model changes (i.e. changing the schedule of the North DC, tuning voltages, etc.).  Guidelines for performing a flat start are provided in Appendix B of this manual.

Post Flat Start Activities

Distribution of Flat Start Results and the Dynamics Data Base

Upon completion of each flat start, an electronic copy of all dynamics data and final data files will be distributed electronically in PTI format to each of the DWG members and to ERCOT System Planning for archiving.  This dynamic data distribution must be within the schedule established by the DWG for the given flat start. 

Stability Book

The Stability Book is an annual document used to record dynamics data changes and/or corrections required during the flat start processes.  Recommendations to revise load flow data are also included in the book.  DWG Members are required to communicate these recommendations to their respective SSWG member to eliminate recurring problems.
To verify the successful completion of the flat start process, this book should also contain plots of the flat start results. The plots should include, at a minimum, the six (6) worst units (based on angle deviation).
The dynamics data is also included in the stability book. This data is in the DOCU ALL PTI format.
Also included in the stability book is the load shedding relay data submitted by each of the appropriate DWG members.

Sections II.C.3, and II.C.5 identify additional information that will be included in the Stability Book.

Other DWG Activities

Dynamic Disturbance Recording (DDR) Equipment Annual Review

Note: This section addresses NERC Blackout Recommendation 12b. 

The purpose for installing dynamic disturbance recording (DDR) equipment is to:

1) Collect actual data following a dynamic disturbance.

2) Enable the results of dynamic simulations to be evaluated for effectiveness.

Location Requirements:

ERCOT and the DWG shall prepare a list and perform an annual review of facilities that operate above 100 kV, are part of a dynamic stability (not transient stability) interface, and require the installation of a DDR.  ERCOT and the DWG shall forward any revised DDR facility list to the Reliability and Operating Subcommittee (ROS) for its review and approval.  Upon approval of the DDR facility list, facility owners shall have six months to install and place in service DDRs at each listed facility.

DDRs shall be removed or taken out of service by the same process.

Data Recording Requirements:

The appropriate quantities, such as the following, must be recorded for equipment operating at 100 kV or above at facilities where DDR equipment is required: 

1) Bus Voltage

2) Line Current

3) MW and MVAR flow

4) Frequency

Triggering Requirements:

DDR equipment triggering should occur for one or more of system voltage magnitude, current magnitude, or frequency magnitude disturbances (V, I, or f) without requiring any circuit breaker operations or trip outputs from protective relay systems. 

Disturbance recording equipment shall be capable of continuous recording for not less than 5 minutes and shall be retrievable for a period of not less than 72 hours.

Dynamic Disturbance Recorders (DDR’s) should be time synchronized when practical.

The sampling rate for DDR’s should be 240 samples per second.

Data Reporting Requirements:

At DDR installations where communication equipment exists and it is practical, communication from the device should be automatic to an ERCOT central database.  Where communication equipment does not exist or automatic communication from the device to ERCOT is not practical, facility owners who have installed DDR's may report data for any event they consider significant to ERCOT.  ERCOT may request facility owners who have installed DDR's to report data for any event.  ERCOT’s request should be made within 24 hours after the event to allow the transmission provider adequate time to retrieve the data.  DDR data of significant events shall be reported to ERCOT at least annually for compilation into a database. 

The database compiled by ERCOT shall be made available to all ERCOT members for verifying and improving system models, or analyzing system disturbances.  Submitted data will be retained by ERCOT for a minimum of one year.

DDR records shall be provided to ERCOT and NERC upon request. Disturbance records shall be retained and made available for at least one year from the date the record was made.  DDR records shall be shared between entities, upon request, for the analysis of system disturbances. 

Maintenance and Testing Requirements:

DDR equipment must be properly maintained and tested in accordance with the manufacturer’s recommendations.  Maintenance and test records shall be provided to ERCOT upon request within 30 business days.

Event Simulation

Note: This section addresses NERC blackout recommendation 14. 

From time to time, the DWG will simulate an actual disturbance event for the purpose of assessing the fidelity of the ERCOT dynamics models and data with actual system performance during the event. The DWG will perform these event simulations when requested by ROS.  In addition, the DWG will annually consider recent significant events to determine their suitability for an event simulation. The DWG will consider their work load and the type of information likely to be obtained in making a decision as to whether to simulate an event. 

Procedural Manual Revision Guidelines

Note: This section addresses requirements stated in NERC Standards MOD-013-0 (R2). 

The DWG is responsible for maintaining and updating this Procedural Manual.  Revisions, additions and/or deletions to this Procedural Manual may be undertaken at such times that the DWG feels it is necessary due to changes in PTI dynamic simulation software or to meet new and/or revised requirements of NERC, ERCOT, or any other organization having oversight or regulatory authority.

At least annually, the DWG Chair shall notify the DWG requesting each member to make a thorough review of the current Procedural Manual for any needed revisions.  The notification will request that proposed revisions be submitted to the DWG Chair (or the Chair’s designate) for consolidation and distribution to all DWG members for comment and/or additional revision.  Depending on the magnitude and nature of the revisions being considered, this review process may require more than one cycle before approval is considered.  The DWG Chair should give consideration to being able to complete the review and revision process in time to avoid any delays in collecting dynamic data or completing other DWG work.

The DWG Chair may seek approval of any revision, addition, or deletion to the Procedural Manual by email vote, regular meeting, or called special meeting as deemed necessary or requested by DWG membership.
Appendix A – Dynamic Data Screening Guidelines
Included in the data screening check should be, as a minimum, the following items:

(1) The starting base case is derived from the latest Steady State Working Group base case at the beginning of the flat start process.  The DWG will make modifications to the base case as necessary.

(2) Units and plants (excluding wind and solar) should be represented as follows:

(a) The dynamics data should be consistent with the generation representation in the SSWG case being used, when possible.  In accordance with the SSWG procedural manual, all non-self-serve generation connected at 60kV and above with at least 10 MW aggregated at the point of interconnect must be explicitly modeled, including explicit modeling of the step-up transformer(s).

(b) A unit’s Qmax should not contain external power factor correction capacitors netted into it.  Such capacitors should be modeled explicitly in the Switched Shunt data block of the base cases.

(c) Existing plants in the case with total generation less than 50 MVA may be netted.  Generation new to the case with less than 10 MVA capability may be netted.  Netting as used here is defined as converting the generator model to a negative MVA static load model for the purpose of dynamic simulations.

(3) Each unit should have consistent unit identifiers from year to year.  PSS/E format allows a two-character alphanumeric field.  This must be coordinated through the SSWG.

(4) Machine impedances and corresponding base units:

(a) Unit data must be supplied using its own MVA base and kV base, and should be represented correctly.

(b) Zsource data provided in the SSWG base cases should match the dynamics data.  Zsource must be the unsaturated subtransient reactance of the machine (X”di) for GENROU, GENSAL, GENDCO, and FRECHG models and must be the transient reactance X’d for the GENTRA models.

(c) If data in (a) or (b) is incorrect, the responsible DWG member will submit data to correct the discrepancies.

(5) Units that are not dispatched should have dynamics models and data in the dynamics database for completeness of data so that alternative dispatch scenarios may be studied.

(6) Unit data checks

(a) Realistic values (Actual values determined from unit testing should be used whenever possible) should be used for Pmin, Pmax, Qmin, and Qmax.  The Pmax value in the dynamics data should be compatible with the Pmax value used in the load flow data.  With very rare exceptions, small changes in a machine’s Pmax value are not significant for study purposes.  Use of default values is not acceptable for both power flow and dynamics data.  This must be coordinated with the SSWG.  For those situations where Pmax values have been changed in the SSWG case being used for a flat start without corresponding changes in the latest dynamics data, DWG recommends the following approach:
· Create a program to change the current year load flow case Pmax values to last years values unless the Pmax value has changed by more than 5 %.

· Where the Pmax has changed by more than 5 %, examine the new value and ascertain the reasonableness of the new Pmax.

· If the Pmax change is reasonable, change the dynamics database to match the new value in the SSWG case being used for the flat start.

(b) Screening checks should be performed on the power flow model used in association with the dynamics data.  The following are examples of screening checks to be performed:

· Pgen + jQgen <= 115% of MVA base

· Qmax >= Qmin

· Zsource not equal to 1.0 pu

(c) Screening checks should be performed on the dynamics data.  The following are examples of screening checks to be performed:

· Inertia constant should include both turbine and generator

· Generator reactance data is unsaturated

· Refer to the PSS/E Program Application Guide, Volume 2, Chapter 21 for use of activities DOCU, ESTR, ERUN, GSTR, and GRUN in data screening

(7) User-written models must be compatible with the version of PSS/E used in the flat start, and must be provided to the DWG with the flat start data.

Appendix B – Flat Start Guidelines

The information in this appendix is tutorial in nature and is, therefore, not intended as a standard for performing flat starts.  The following sections present an approach that can be used to perform flat start:

Flat start with no dynamics models for Wind Plants

Directory Structure

All final files will be stored at the working folder level, while intermediate files used during the flat start process will be stored in separate subfolders within the working directory folder.  File names and folder location are reflected in the IDV files.  As an example, Fig.1 shows the tree directory for the working directory “2004CSC”.

Fig. 1 Working Folder Directories
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As shown in Fig. 3, the flat start process requires the following iterative steps to produce a successful dynamic flat response to a no-disturbance simulation.  Any error along the steps or large departures from recommended practices will require user intervention and a re-start of the process. 

Step 1: Update of data files

What to do: update the individual files using a suitable tool.

Output: updated data files

Base case update (*.sav)

The starting base case is derived from the latest Steady State Working Group base case as posted in the ERCOT website and could contain already implemented updates, zone modifications, deletion of type 4 buses, generation control adjustments, etc.  This initial base case is renamed “ercot.sav” and stored in the Case folder.

Typical additional updates to the base case include:

· changes to the network such as PGEN, PMAX, VSCHED,  Use CNTB to identify any  bus voltage control conflicts 

· zsource value matching between the base case and the DYR file

· gnet of generators lacking dynamic models

· conl load model conversion

· conversion of generators

Each of the updates/corrections will be implemented via an IDV file.

Dynamic files update (*.dyr)

Each TDSP’s dynamic model data are compiled into DYR files and aggregated into a single file, “ercot.dyr” saved in the DYR folder.  User model calls will be also included in this final file.  Whenever a model data is flagged for errors during the flat start process, the original DYR file will be updated/corrected and a new “ercot.dyr” prepared.

User Models update (*.for, *.flx, *.obj, *.lib)

Most user models are ready for use, free of errors.  Only in rare situations, the model will need correction (such as wind farm models), requiring access to the model code in Fortran or Flex.  The updated model will be compiled into a Fortran Object (*.obj) and then grouped into a Fortran library (*.lib) or be used directly in the link process (Step 4)

Step 2:  Make a Converted Case

What to do: run PSS/E Dynamic module and then run MakeCnv.idv

Output: ercot.cnv, a converted case saved at the working folder level.

All the base case changes are implemented within a single master IDV file (MakeCnv.idv) which calls the corresponding IDVs files, iplan and PSS/E activities to produce a converted case “ercot.cnv” saved at the working folder level.  While it is recommended that the converted case converge within one (1) iteration using the TYSL solution method, two (2) is the practical number of iteration usually achieved. (Check the “progress screen”).

Below are the contents of MakeCnv.idv (as used in the 2004 flat start process)

MENU,OFF      /* MakeCnv.idv: read ercot.sv and convert it to ercot.cnv

LOFL

CASE

Case\ercot.sav

@input, "IDVs\Adj_Dispatch_2004.idv" 

@input, "IDVs\cnp_changes 2004.idv" (CenterPoint Changes)

@input, "IDVs\Oncor_changes.idv"

@input, "IDVs\Aep_changes.idv"

@input, "IDVs\M_zsource_all07.idv"

@input, "IDVs\M_GNET07.idv"

@input, "IDVs\Ercot_ConL.idv"

Exec "iplan\LoadFLow.irf" "1"       <- run flat load flow

Exec "iplan\LoadFLow.irf"             <- run load flow

CONG

ORDR

FACT

TYSL

TYSL                                          

SAVE

ERCOT.cnv

RTRN,FACT

@END

Step 3:  Make a Snap file

What to do: run MakeSnap.idv

Output:

ercot_angle.snp, a SNAP file with the generator ANGLE set as a channel for all generators in the base case.

ercot_nochan.snp, a SNAP file with no channels, for the user to customize it.

conec.flx, conet.flx and compile.bat files, used during compilation

The data in the final “ercot.dyr” together with information on variables to be monitored during the simulation (channels) are processed to generate a SNAP file by running “MakeSnap.idv”.  Data files (conec.flx, conet.flx, compile.bat) with information about the user model calls are also prepared ready for the compiling process (Step 4). 

If there are User Models, quit PSS/E and go to step 4, otherwise continue to Step 5. 

Below are the contents of MakeSnap.idv (as used in the 2004 flat start process)

MENU,OFF      /* Makes a SNAP file

DYRE

DYR\ss07sum1_CSC_DWG.dyr

conec.flx

conet.flx

,,,

compile.bat

SNAP

ERCOT_nochan.snp

, , , , ,

BAT_CHSB 0 1     -1     -1     -1 1  1 0

SNAP

ERCOT_angle.snp

, , , , ,

ECHO

@END

Step 4:  Fortran compiling process

(Skip this step if there is no User Models in this flat start process)

What to do: Quit PSS/E, open a DOS window pointing to the working directory, set the correct paths for the Fortran compiler (run DFVARS.bat, also run SetPSS/E29_patch.bat if PSS/E path was incorrect) as needed and then run

C:\...\compile

C:\...\cload4
Or

C:\...\compile usermodel.flx  (if usermodel was used)

C:\...\cload4 usermodel

…

Output:  DSUSR.dll, a user model library callable by PSS/E.  Other files (conec.obj, conet.obj, dsusr.lib, dsusr.exp, dsusr.map) are created but not needed for the final run.

In step 5, during starting of PSS/E dynamics, DSUSR.dll will be loaded and used for the simulations.

Fig. 2  Screen Example of the Fortran compiling process
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Step 5:  Running the Flat Start Simulation

What to do: re-start PSS/E, verify that the DSUSR.dll file in the working directory is loaded by looking into the PSS/E DOS window and then run the “RunFlat.idv”

Output:

RunFlat.err, file containing run messages.  Check for the “STRT” and the “INITIAL CONDITIONS SUSPECT” sections to detect errors.

RunFlat.out, the output data file ready for plotting

The flat start simulation runs for 10 seconds, using an integration step of ¼ cycle (0.004167) and other miscellaneous settings.

Below are the contents of RunFlat.idv (as used in the 2004 flat start process)

MENU,OFF      /* RunFlat.idv - flat start, run it after MakeSnap.idv

altr

6

Y

99,0.4,,0.4,

Y

,,0.004167,,,

N

N

0

0

BAT_SET_NETFRQ 1

BAT_SET_OSSCAN 1 0

BAT_SET_GENANG 1 180.00

BAT_SET_GENPWR 1   1.10

BAT_SET_VLTSCN 1   1.50  0.50

BAT_SET_RELSCN 0

PDEV

2 0 1

RunFlat.err

ODEV

2 1 1

RunFlat.err

STRT

RunFlat.out

0

RUN

10,99,15,0

Step 6:  Plotting the Flat Start simulation results

What to do: Start the PSS/E plotting tool, Pssplt.exe, which is pointing to the working directory and then execute “PlotFlat.idv”

Output:  in the report screen, list of 12 channels with “Worst Channel Deviation”

The user will complete the Plotting process by selecting 6 channels and plotting them.  The expected results to the no-disturbance simulation are six nearly straight “flat” lines.  Check the scale of the plots for y-axis scale too big. Acceptable range for the worst channel deviation is less than 0.001 

CHANEL IDENTIFIER                        INITIAL VALUE    DEVIATION         TIME (SECONDS)

   223  ANGL 12322 [ENTRAC1116.000] [1 ]     55.44         0.1549E-02       8.8049

   366  ANGL 60000 [DSKY2 PP34.500] [1 ]     26.33         0.3777E-03      10.0007  

Below are the contents of PlotFlat.idv (as used in the 2004 flat start process)

MENU,OFF      /* PlotFlat.idv: ID worst angle deviations

CHNF

RunFlat.out

RANG

1

SCAN

5

4

1 409

12

ECHO

@END
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PSS/E Dynamic Simulation Activities used to perform the flat start. 

For more information refer to the PTI Program Application Guide Volume 2, Chapter 12.

Activities to make a converted case:

Activity LOFL

This activity is used to retrieve the load flow case. Select the ERCOT load flow case to be studied from the working directory 
 

Activity RDCH – to make network changes

With this activity, network updates will be applied to the base case.

Also used to make zsource changes such the zsource value in the base case will match the value provided in the dynamic data (usually performed by executing a ZSORCE idv file.)

Activity GEOL ALL 

This activity will list machine terminal conditions. Check for MBASE of 0 and correct. GEOL checks machine reactive loading against an assumed capability curve.   This calculation uses MBASE. Units operating outside of their reactive limit will show up “overloaded” and the reactive output should be reviewed and corrected if necessary. This activity must be used for screening the data. . 
Activity FNSL OPT

This activity is used to solve the selected load flow case using the Full Newton-Raphson solution method. Modify load flow parameters if needed.

Activity GNET

(usually performed by executing a GNET idv file)

This activity converts a generator bus to a load bus for lack of dynamic models.

Activity CONL
(usually performed by executing a CONL idv file) 

This activity converts constant MVA load to desired constant power, current, and admittance characteristics. 

The three choices are:

1. Constant power – power remains constant, P= k

2. Constant current – power varies linearly with V, P= VI*

3. Constant admittance – power varies quadratically with V, P=V2*Y

Activity CONG ALL

This activity converts all on-line generators (fixed power and voltage source) to a NORTON current source equivalent that is used by the DYNAMICS program.

Activity ORDR

Produces an optimal ordering of the internal working matrices.

Activity FACT 

Factorizes admittance matrix for activity TYSL

Activity TYSL 

This activity is a triangularized Y matrix network solution used in dynamics studies. Cannot handle fixed power and voltage LOADFLOW generation representation. It produces very small mismatches (If TYSL takes more than two or three iterations to reach tolerance, review the original LOADFLOW until a good solution is obtained) so that initial conditions are good for dynamics.

Activity SAVE

This activity saves a load flow case. 

Activity RTRN 

Returns to DYNAMICS program

Activities to make a SNAP file

Activity DYRE

This activity reads in the dynamics data file created by ERCOT. 

Note and document any error messages. You will be asked for the ”CONEC’’, ‘’CONET”, and “COMPILE” file name. 

Activity CHSB

This activity is similar to the activity CHAN except that it allows the user to select a subsystem for monitoring simulation variables.

Activity CHAN 

This activity selects the output channels to be stored during the dynamic simulation. Typically, ANGLE, PELECTRIC and ETERMINAL are selected. The bus number and machine number for each unit must be given for each output channel picked.

Activity SNAP 

This activity stores the data associated with the modeling of dynamic equipment.  Execute SNAP and save the dynamics data to a snap file. 

Activity STOP

Activities to FORTRAN compiling:

If DYRE places no model calls in CONEC or CONET, you will get the following message:

“NO MODEL CALLS IN CONNECTION SUBROUTINES – DYNAMICS SKELETON MAY BE USED”.

Skip the COMPILE and CLOAD4 steps.

If DYRE placed any model calls in CONEC or CONET, you will be instructed to “COMPILE AND CLOAD4 BEFORE RUNNING SIMULATIONS” See following paragraphs for details.

 From DOS, open the WORKING directory. To perform the next two steps, the computer system must include a FORTRAN compiler with all patches recommended by PTI. 

From DOS and the working directory:  

Execute COMPILE 

Execute CLOAD4 

If user-defined models are present, they should be included on the command lines, for them to be compiled and linked as well.

Execute COMPILE MyUserModel

Execute CLOAD4   MyUserModel

This compile command links the user model, CONEC and CONET to PSS/E by creating a file called "DSUSR.DLL", a dynamic link library used by PSSDS4.

Activities to run a simulation:

PSS/E Dynamics first looks for the file "DSUSR.DLL" that is located in the

 working directory, needed when user model are included.  If the dll file is not there, it will use the default copy located in PSSLIB, which does not contain any user models.

Activity RSTR

Read in the snapshot file saved during setup.

Activity LOFL

Activity CASE 

Read in the converted  case saved during setup.  

Activity ORDR

Activity FACT

Activity TYSL

Activity RTRN

Activity ALTR 

This activity changes the solution parameters (6) time step (DELT) to 0.004167 Seconds (¼ cycle). Note that some induction machines may have very small time constants requiring time steps of 0.000104 seconds (1/16 cycle).

Activity STRT 

This activity sets initial conditions and performs numerous data checks. 

The number of errors may be too large so it is better to create an error file to save errors to. To do this:


Activity OPEN - Give file name to save errors


Activity PDEV

You must check all initial conditions reported by STRT carefully. The initial load flow should converge in one iteration.  Note that a state is a variable with a constant initial value. A DSTATE is a time derivative of the sate variable. Since there are no disturbances, DSTATE should be zero.  The listed DSTATE values should be within 3% to 5% of the corresponding state value. 

Also, upon completion, STRT instructs the user to enter the simulation output filename to be used by activity RUN in the dynamic simulation.  The user will also be asked to enter a snapshot filename to preserve the system initial conditions. No snapshot filename must be specified at this time.

Activity RUN 

This activity does the numerical integration of the differential equations (the simulation). You must enter a value for TPAUSE and NPLT. TPAUSE is the duration of the simulation. To test the simulation setup, run the simulation for 10 seconds. NPLT is the interval in # of time steps to write the simulation output to the channel file for plotting (NLPT should be an odd number).


TPAUSE 
= 10


NPRT      
= 3


NPLT 

= 1


CRTPLT
= 3

Activity STOP  

When the simulation is over, this activity terminates execution of PSSDS4.

Activities to plot the simulation run results

Run PSSPLT,  the PSS/E plotting program.

Activity CHNF 

 Enter name of simulation output channel file.

Activity RANG 

This activity scales the output channels. Choose option which generates common scale (X).

Activity IDNT

This activity identifies the output channels. You must give it a range.  No identifier mask needs to be given.

Activity SCAN

Choose option for maximum angle spread Option (3) 

Activity SLCT 

This activity selects the output channels to be plotted once identified. The output channels are automatically scaled by the RANG activity but you should choose a scale that will be large enough for consistency and comparison purposes. Six channels may be plotted at a time.

Activity PLOT 

This activity plots the output channels chosen. A title for the PLOT can be given.

Activity STOP 

You must get out of PSSPLT before any plots will be made. Once you are out, you are asked for the number of copies wanted and the name of the plotting device.

Flat start with dynamics models for Wind Plants

The Wind farms models for dynamics simulations may include addition of collector networks to the base case describing the wind farm with its equivalent generators, addition of dynamics model calls to the dynamic data and updating the corresponding wind machine user models if needed.

DWG uses PTI developed iplan programs that will update the base case and the dynamic file.  The iplan program to use will match the type of machine in the TDSP’s wind farm.  DWG modified the source of some iplan programs to facilitate the process, producing corresponding DWG version of the compiled iplan (*.irf).  Associated data files are prepared per wind farm as needed by the iplan program.

Directory Structure

All final files will be stored at the working folder level, while intermediate files used during the flat process will be stored in separate subfolders within the working directory folder.  File names and folder location are reflected in the IDV files.  Table XX shows a recommended tree directory for the “07FlatWind” working directory.

There is a folder per each TDSP containing subfolders per each wind farm.  All data require to run the iplan programs are stored in the individual wind farm folder. 

Iplan runs

For an individual wind farm, a single IDV file will execute all commands needed to modify the base case and create individual *.dyr files.  For a TDSP, a global IDV file will process all wind farms IDVs at once.  The modified base case is saved as ErcotWind.sav (stored in the CASE folder) and the individuals *.dyr files created per wind farm are aggregated into a single TDSP.dyr file (stored in the DYR folder.)

Fig. 4 shows the steps needed to incorporate the wind farm dynamic model into the simulation.  Notice that once the iplans have been run and the ErcotWind.lib file has been created (as described in the next section), the steps to follow are very similar to those in a common flat start process.

Aggregation of dynamics data

This process will produce a single *.dyr file for all the wind farms connected to each TDSP and together with the original ercot.dyr file (dynamics data not including wind farm data) these files are aggregated into a file named “ercotwind.dyr”  Such process is done by running the “MakeErcotWinddyr.idv” located in the DYR folder.

Fig. 4  Flat Start incorporating Wind farm Dynamics Models
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‘Swichta PSSie Dynamics:
run MakeSnapdv
“-close PSSl

Swichta FORTRAN:
SCOMPLE
CLOAD Ercatiind i

Swichta PSSie Dynarics:
run RunFlet v

Swichta PSSie Piater
run PlofFlat v

[Cormerts the macified case as
[Ercctiind en

[Wkes a SNAP fie, together with fles
[needie for user mackl compiing

[ DOS window atthe RUN foder,
Jctivate FORTRAN with DFVARS if
Ineedid, then COMPILE and LINK the.
[user defined madels.

[& Tt run s run for 10 sec., with an
rtegration step of 114 of a cycle

[Framhe runFlatcut deta i, the max.
deviation channels are listed inthe.
IREPORT window

[The user completes the PLOT process
loy selecting the S worst devistion
[channes and pioting them.





Table 1 - Directory and files to include Wind Machines models

	07FlatWind directory tree
	Files in 07FlatWind
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	TDSP’s Wind Farms Directory Tree
	Wind Farms Directory Tree (TWPP)
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	TDSP’s Global IDV file for all Wind Farms
	Wind Farm IDV file (TWPP)

	Text, ALL LCRA Wind Farms

@input DelawareMWF_main.idv

SAVE '..\Case\BC0+DelawareMWF'

@input TWPP_main.idv

SAVE '..\Case\BC1+TWPP'

SAVE '..\Case\ERCOTwind.sav'

Exec "..\Ipl\append.irf" "*.dyr" "..\Dyr\lcraWind.dyr"

@end

Text, End ALL LCRA Wind Farms.
	TEXT, TEXAS WIND POWER PARTNERS

@input TWPP\TWPP_KT_Collector_Bus_Details.IDV

Exec "..\ipl\LoadFLow.irf" "1"

EXEC ..\WINDMACHINES\STATIC\STATIC3_DWGR2.IRF

@input TWPP\TWPP_KT_Dialog.idv

Exec ..\Ipl\LoadFlow.irf

@end

TEXT, END OF TEXAS WIND POWER PARTNERS


Making the Ercot Wind Library

Fortran Source Code Update

Whenever a Fortran source code (*.for) of a wind machine dynamic model needs to be corrected or updated, such source code will be compiled to create an OBJECT file (*.obj)  From an open DOS window within such model folder, run the corresponding XXX_compile.bat file to compile all *.for files into their corresponding *.obj files.

Machine Library

For each machine there is a collection of *.obj files which will be aggregated into a single library file.  Updates to the model by PTI or the developer of the wind machine may be distributed only in *.obj format or *.lib format.  From an open DOS window within such model folder, run the corresponding XXX_make_lib.bat file to store all *.obj files into a single XXX.lib file.

Table 2 - Directory and files to process Wind Machines model objects

	Wind Machines Directory Tree
	Wind Machine files (GE1500)
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	Objects Directory
	CreateERCOTwindLib.bat
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	@REM

LIB /OUT:..\ERCOTWIND.lib GE1500/OBJECTS/GE1500.lib V47/OBJECTS/V47.lib V80/OBJECTS/V80.lib MICONnm72/OBJECTS/NM72.lib SHARED/OBJECTS/SHARED.lib STATIC/OBJECTS/STATIC.lib

@REM Done creating the ERCOT WIND object library


ErcotWind.lib (aggregation of all machine’s *.lib files) is built by running the MakeERCOTWindLib.bat from an open DOS window at the Wind Machines folder

Flat Start Run with Wind Machine Models included

The user will proceed with the flat start as described in Fig. 4:

· run MakeCnv.idv

· run MakeSnap.idv

· Fortran-compile the wind farm user models

· run RunFlat.idv

· run PlotFlat.idv

If any error is reported along the steps or large deviation of output values are found after the runs, the process shall be repeated after correcting/updating data where appropriate. 

Appendix C – Transient Voltage Stability Study Guidelines

In 2003, the DWG developed the document “ERCOT Transient Voltage Security Criteria Development (Part I)” to address a request from the ROS on the subject of transient voltage criteria.  Included in that document was a detailed procedure for conducting a transient voltage study.   While some of the information in this document is now dated, it still provides valuable information regarding voltage stability studies. 
Appendix D – Dynamics Working Group 2009 Roster 

At least one entry per ERCOT area as defined in the base cases:

Austin Energy



Reza Ebrahimian
AEP




Vance Beauregard 

CPS Energy



David Milner, Chair 

Garland Power & Light/TMPA

Danh Huynh

CenterPoint  Energy


David Mercado

Lower Colorado River Authority
Charles DeWitt


Lower Colorado River Authority
Tom Bao
Brownsville Public Utilities Board
Ramon Sanz

South Texas Electric Cooperative
John Moore, Vice Chair 

Oncor




Roy Boyer

TNMP




Anthony Hudson
ERCOT System Planning

Jose Conto
ERCOT System Planning

John Schmall

ERCOT System Operation

Shun-Hsien Huang (Fred)

Brazos Electric Cooperative

Dwight Beckman

Bryan Texas Utilities


Randy Trimble

Rayburn Country Electric Coop

Eddie Reece

Greenville Electric Utility System
Gary Singleton
c. SPWG Procedures Model development (DWG procedures Rev 1)

Approved by the ROS – December 15, 2004

ERCOT ROS System Protection Working Group (SPWG)

Procedures

1. Scope
The System Protection Working Group (SPWG) is responsible to review and coordinate

protective relay scheme design/performance standards and practices which may bear on

the reliability of the ERCOT interconnection in compliance with applicable ERCOT and

NERC Operating Guides and other appropriate engineering criteria. The SPWG is

responsible to support the investigation, analysis, evaluation, and documentation of

ERCOT system disturbance events in close cooperation with the other working groups as

well as ERCOT. The SPWG is responsible to consider reliability as its prime objective

with consideration given to economics or other factors as appropriate. ERCOT is

responsible for collecting data updates and maintaining the ERCOT short circuit

databases.

2. Administrative Procedures
Membership consists of representatives appointed by the Reliability and Operations Subcommittee (ROS). Special projects may necessitate the SPWG Chair to obtain ROS approval for additional representation on an ad hoc basis.The ROS Chair, with ROS approval, appoints the SPWG Chair and Vice-Chair.

When consensus cannot be achieved on an issue, it is presented to the ROS for disposition.

Meetings of the SPWG are scheduled by the chair as necessary to discharge its responsibilities. Meetings are typically held in February, July, and November.

To facilitate keeping the ROS informed with regard to activities of the SPWG, a copy of all official correspondence (from Chair and his designates) shall be sent to the ROS Chair in the same manner as other ERCOT working group work. Each SPWG Member shall keep his ROS member informed of his activities.

The responsibilities of the SPWG Chair include:

a. Attend ROS meetings representing SPWG. (Present information in written form)

b. Preside at SPWG meetings.

c. Make arrangements with sponsoring utility for SPWG meeting.

d. Notify members of upcoming SPWG meeting date, information needed, and matters to be discussed.

e. Develop agenda for SPWG meeting. (Action items from ROS)

f. Contact ERCOT regarding distribution of NERC System Disturbances (DAWG)

Report. (August or early September)

g.  Take minutes at SPWG meetings (includes mailing draft and final copy to members).

h.  Contact ERCOT regarding dates for short circuit data submittal.

i. Coordinate short circuit database between SPWG members and ERCOT.

j. Coordinate with the Steady State Working Group Chair to insure consistency

between the short circuit and load flow cases.

i. Notify members of dates short circuit data is due.

ii. Maintain SPWG Mailing and Phone List.

Responsibilities g – l above may be delegated to the SPWG Vice-Chair.

3. Sharing System Protection Information

The membership should share system protection information, including but not limited to

protection philosophies, design practices, and operating experience. This sharing of

information may address:

a. One-line diagrams / relay functional diagrams

b. Control and relay schematic diagrams

c. Relay installation and checkout procedures

d. Relay maintenance

e. Relay test facilities / equipment information

f. Relay settings

g. Changes in system protection schemes

h. Tie line protection coordination

i. Fault recorders and applications

j. Relay communications

k. Under frequency tripping

l. Co-generation – utility interface

m. Functional testing

n. System disturbance

4. Procedure for the Short Circuit Database

This data shall be maintained by ERCOT Transmission Services. The transmission and generation systems of each equipment owner in ERCOT shall be represented completely for the subject year, or in not less detail than in the corresponding ERCOT base load flow. To the extent practicable, bus numbers and names shall match the names and bus numbers of corresponding buses in the load flow cases. Additional bus numbers used in the short circuit case shall not conflict with bus numbers used in the load flow case. In case that it becomes necessary to limit the number of buses or lines of any area, the allotment of maximum number of elements shall be agreed to by the working group as a

group. Positive sequence impedance of circuit elements shall be the same in both the load flow and short circuit databases. 

Minimum short circuit data applying to the near future, and therefore being principally useful for the purposes of protective relaying, shall consist of positive and zero sequence systems at predicted conditions for the summer peak of the current year and the following four years. Generating sources shall include those units on line in the summer peak of each year. Zero sequence data shall include mutual impedance of multi-circuit lines and of adjacent circuits on the same right-of-way, unless the representative of the area who is in charge of preparation of the data considers such impedance to be insignificant in studies made from this data.

Updating of the new data may either proceed on the basis of revision of existing data or

by preparing complete new data sets, at the option of the individual area representatives.

The previous year’s data may be re-used if there are no changes.

All data required for setting up the new current year case shall be submitted to ERCOT not later than the second week of January, based on a Steady State Working Group (SSWG) base case completion date of August 1 of the previous year. ERCOT shall assume responsibility for the collection and coordination of data, and distribution of results for the current year. The representative for each individual area shall notify ERCOT if there are no changes to the previous year’s data by the first week of February. Completion of the revision and distribution of the new data in final form shall be scheduled not later than March 15 of the year of the revision. The January deadline for providing data to ERCOT is intended to allow time for distribution of initial runs to working group members for review and corrections or additional revisions, if necessary, prior to the final processing. The initial runs shall include a listing of data differences between the previous year corresponding case and the proposed current year case. The initial runs shall also include a comparison of three-phase and ground fault currents at all generating plant transmission busses and all tie busses between areas. Any interim short circuit data (i.e. review and correction passes) as well as the final data shall be posted by ERCOT at a publicly available internet site.
All data required for setting up the future years 1 through 4 cases shall be submitted to

ERCOT not later than April 15, based on a SSWG base case completion date of

December 1 of the previous year. ERCOT shall assume responsibility for the collection

and coordination of data, and distribution of results for the future year cases. The

representative for each individual area shall notify ERCOT if there are no changes to the

data for the future year cases by the first week of May.

Completion of the revision and distribution of the new data in final form shall be

scheduled not later than June 15. The April 15 deadline for providing data to ERCOT is

intended to allow time for distribution of initial runs to working group members for

review and corrections or additional revisions, if necessary, prior to the final processing.

Any interim short circuit data (i.e. review and correction passes) as well as the final data

shall be posted by ERCOT at a publicly available internet site. Fault studies on an

ERCOT basis for short-range applications will not be regularly scheduled. Nevertheless,

if the SPWG or the ROS feels at any time that such studies should be made to determine

voltage and current conditions at critical points, the question shall be in order for

discussion, and if approved by the ROS and the TAC, such studies may be included in the

work of the SPWG.

In general, however, each individual member of ERCOT shall be responsible for

conducting studies it considers necessary, utilizing the available ERCOT data.

5. Procedure for the Special Protection Systems Database

A database of the Special Protection Systems (SPS) installed in ERCOT shall be

maintained in accordance with ERCOT and NERC requirements. The database shall

consist of a file for each SPS. The documentation contained in each of these files shall

include details of the design, operation, functional testing, and coordination of the SPS

with other protection and control systems. The file shall also contain the results and dates

of reviews. The file shall also contain documentation and analysis of SPS operations,

mis-operations, and failures.

ERCOT shall conduct a review of any proposed or modified SPS prior to the SPS being

placed in service. The SPWG shall support ERCOT by providing the technical assistance

required for these reviews. Any interim as well as the final reviews shall be posted by

ERCOT at a publicly available internet site.

ERCOT shall conduct a periodic review of all existing SPS at least every five years and at

other times if system changes dictate that it is necessary. The SPWG shall support

ERCOT by providing the technical assistance required for these reviews. Any interim as

well as the final reviews shall be posted by ERCOT at a publicly available internet site.

6. Procedures for the Review of System Disturbance Reports

NERC DAWG Report
The SPWG shall review the annual System Disturbances report published by the North

American Electric Reliability Council (NERC). Each of the major disturbances described

in the report shall be reviewed by the members of the SPWG from a design perspective to

identify any lessons that can be learned.

To accomplish this, a copy of the System Disturbances report, which is published in June

each year, should be obtained by the SPWG Chair and distributed to each SPWG Member

by October 1.

ERCOT Disturbance Report

The SPWG should also review the reported ERCOT disturbances. Each SPWG Member

should report disturbances on their system that meet the ERCOT SPWG Disturbance

Analysis Criteria (See Appendix A.)

The disturbances shall be discussed at the first meeting following distribution of the

NERC System Disturbances Report, and a list should be made of all items to be included

in a summary report. A summary report should be prepared that highlights items that

merit design review by the individual ERCOT member companies. A copy of this report

shall be presented to ROS.

345 kV System Disturbance Database
All data collected between October 1 of the previous year through September 30 of the

current year shall be submitted to ERCOT not later than October 31 of each year.

The 345 kV System Disturbance database shall be used to evaluate the accuracy of the

SPWG maintained current year short circuit case. This short circuit case evaluation shall

be performed annually. This evaluation shall be completed by the November meeting of

the SPWG. Any discrepancies or deficiencies in the short circuit case identified during

this evaluation shall be corrected before the next year short circuit case update.

7. Procedures for the Review of Relay Mis-operation Reports

The Relay Mis-operation Report shall be submitted to ERCOT not later than June 1 each

year. The report shall be in an acceptable electronic file format. The report shall include

all mis-operations occurring at 100 kV and above. In the SPWG’s regular July meetings,

the SPWG shall review the Relay Mis-operation Reports of equipment owners for

analysis of PRS performance and compliance in accordance with the ERCOT Operating

Guides.

8. Procedures for the Review of Fault Recording Equipment

Fault recorder locations and data requirements shall be reviewed by the SPWG for

adequacy and compliance with ERCOT Operating Guides, “Disturbance Monitoring

Requirements,” when significant changes are made to the transmission system. A

complete review shall be conducted at least every five years, beginning in the summer of

1999.

9. Procedures for the Review and Maintenance of Operating Guide Requirements on Disturbance Monitoring and System Protection

The SPWG shall be responsible for the review and maintenance of ERCOT Operating

Guide requirements on disturbance monitoring and system protection. Revisions to the

Operating Guides shall be presented to the ROS for approval in accordance with ERCOT

“Process for Revising and Approving ERCOT Guides”. As a minimum, the review of

this guide shall be done on an annual basis during the November SPWG meeting.

APPENDIX A

03/11/97

ERCOT RELIABILITY & OPERATIONS SUBCOMMITTEE

SPWG

DISTURBANCE ANALYSIS CRITERIA

The following are the reporting criteria for the ERCOT utilities to submit disturbances for review

by utilities’ SPWG member. These criteria are derived from and are less severe than the

DOE/NERC reporting requirements. By studying the smaller disturbances, perhaps ERCOT can

prevent larger disturbances from occurring. Underlined portions have changed from the

DOE/NERC requirements, using the same format.

A. Loss of Firm System Loads

1.1. Any load shedding actions resulting in the reduction of over 50 megawatts (MW) of firm

customer load for reasons of maintaining the continuity of the bulk electric power supply

system.

1.2. Equipment failure/system operational actions which result in the loss of firm system

loads for a period in excess of 7 minutes, as described below:

1.2.1. Reports from entities with a previous year recorded peak load of over 3,000 MW

are required for all such losses of firm load which total over 150 MW.

1.2.2. Reports from all other entities are required for all such losses of firm loads which

total over 100 MW or 25% of the total customers being supplied immediately

prior to the incident, whichever is less.

1.3. Other events or occurrences which result in a continuous interruption for three hours or

longer to over 25,000 customers, or more than 25% of the system load being served

immediately prior to the interruption, whichever is less.

B. Voltage Reduction or Public Appeals – No Report Required

C. Vulnerabilities That Could Impact Bulk Electric Power System Adequacy or Reliability

1.1 It includes any actual or suspected act of sabotage (not vandalism) or terrorism.

D. Reports for Other Emergency Conditions or Abnormal Events

1.1 It includes any actual or projected deterioration in bulk power supply adequacy and

reliability caused by natural disaster, failure of a large generator or transformer, federal or

state actions with impacts on the bulk electric power system.

E. Fuel Supply Emergencies

1.1 It includes any actual or anticipated fuel supply emergency situation. It also includes any

failures or manufacturer problems in the fuel supply.

F. General Events of Interest – Including but not limited to:

1.1 Transmission equipment sustained forced outages; for example: transformer, breaker,

surge arrester failure, communications system.

1.2 Multiple transmission circuit and/or multiple generator trips at the same time period.

1.3 Unusual watt/var/voltage swings or system disturbances with no breaker operations.
d. TPIT Report Procedures (Rev 1 or 2)

e. ALDR  Procedures (Rev 1 or 2)

f. Economic Assumptions development Procedures (Rev 2)

g. Data Dictionary Explanation and Procedures (move from SSWG procedures-Rev 1)

h. Generator Data Procedures  for use in Transmission Planning (Rev 2)

i. Contingency List (Multiple Circuits) Submission and Procedures (move from SSWG procedures-Rev 1)

j. Connectivity node group development procedures with NMMS (Rev 1 or 2)

Should the Planning Guides include PASA/SOO documentation? (PUC Sub Rule 25.505) 

Should the Planning Guides include CDR procedures? (Generation Adequacy TF/LOLP) 
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Fig. 3  Flat Run Process Cycle





Converts the modified base case and save it as Ercot.cnv
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run PSS/e Dynamics:�run MakeCnv.idv





YESNO





NO





Done





Flat start?





The maximum deviation channels are listed in the REPORT window.� The user completes the PLOT process by selecting the SIX worst deviation channels and plotting them





run PSS/E Plotter:


run PlotFlat.idv





10 seconds run with 1/4 


cycle integration step, data output to RunFlat.out 





run PSS/E Dynamics:


run RunFlat.idv





COMPILE and CLOAD4 the user defined models into dsusr.dll





Switch to FORTRAN:


>COMPILE UserM


>CLOAD4 UserM





Makes the COMPILE.bat file, makes the SNAP file Ercot_angle.snp





run MakeSnap.idv�close  PSS/E 





Update�user model


UserM.for





Update�dynamic file


*.dyr





Update�base case


*.sav








� 	Unless noted otherwise, capitalized terms contained herein shall have the meaning ascribed to them in the ERCOT Protocols.


�  As defined in PUCT Substantive Rule  §25.211(c)(10) 


�  ERCOT Protocols Section 1.3.1.1 (10) 





� If the auxiliary MVAr load is not supplied, it can be estimated from the auxiliary MW load by assuming a power factor. CenterPoint Energy reviewed test data for its units from the fall of 2005. By comparing generating unit net MVAr to the system (high side of GSU), gross MVAr at the generator terminals, and estimated generator step up transformer MVAr losses under test conditions, an estimated auxiliary load power factor of 0.87 was determined.


� Siemens PTI has authorized use of PTI information to be included in this Procedural Manual.
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