Southwest Power Pool
TRANSMISSION WORKING GROUP MEETING
September 27, 2012
Web Conference
• Summary of Action Items •
1. Approved a SPS at Centennial
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Southwest Power Pool
TRANSMISSION WORKING GROUP MEETING
September 27, 2012
Web Conference
•

M INUT E S

•

Agenda Item 1 – Administrative Items
TWG Chair Noman Williams called the meeting to order at 9:05 am. The following members were in
attendance or represented by proxy:

Scott Benson, Lincoln Electric System
John Boshears, City Utilities of Springfield, proxy for John Chamberlin
John Fulton, Southwestern Public Service Co.
Joe Fultz, Grand River Dam Authority
Travis Hyde, Oklahoma Gas & Electric
Dan Lenihan, Omaha Public Power District
Randy Lindstrom, Nebraska Public Power District
Jim McAvoy, Oklahoma Municipal Power Authority
Matt McGee, American Electric Power
Nathan McNeil, Midwest Energy, Inc.
David McRae, Arkansas Electric Cooperative Corp.
Nate Morris, Empire District Electric
Alan Myers, ITC Great Plains
John Payne, Kansas Electric Power Co.
Jason Shook, GDS representing East Texas Electric Coop.
Mike Swearingen, Tri-County Electric Cooperative, Inc.
Don Taylor, Westar Energy, Inc., proxy for Mo Awad
Noman Williams, Sunflower Electric Power Co.
Brian Wilson, Kansas City Power & Light, proxy for Harold Wyble
Others in attendance are found in the attachments (Attachment 2 - Attendance).
Kirk Hall, SPP staff, noted there was a quorum for items calling for action.

Agenda Item 2 – Centennial SPS
Shawn Jacobs, Oklahoma Gas & Electric, asked for approval from the TWG for the proposal of a special
protection scheme (Attachment 3a, 3b, 3c, and 3d – Centennial SPS) within their system at Centennial
Wind Farm. He called attention to other solutions that were evaluated and why they were not chosen as
the most effective solution. Shawn also noted that approval had been previously attained by the SPCWG
and the ORWG. Members asked why this need was not discovered during Generation Interconnection
studies performed by staff.
AI: Charles Hendrix to walk through the Generation Interconnect process at the next face
to face meeting.
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Members also would like to develop a small task force to look at the process to find ways to improve it.
Noman asked for volunteers from the group. Randy Lindstrom, NPPD, and Travis Hyde, OG&E, agreed
to participate.
Don Taylor made a motion to accept the SPS as presented and previously approved by the
SPCWG and ORWG. Jim McAvoy seconded the motion. The motion passed unopposed.
Agenda Item 3 – Planning Protocols Proposal
Jason Smith, SPP staff, gave a presentation to the TWG outlining a proposal on moving SPP Criteria to a
SPP Protocols (Attachment 4 – Proposed SPP Document Revisions). The proposed changes would
present SPP with a mature revision process and while retaining working group ownership over each
section of the current Criteria. Members expressed concerns over disappearing language, technical
language necessitating review by technical groups, and the applicability of the new protocols to the
proper working groups. The protocols would not need to be filed at FERC. Members generally were
accepting of the idea as long as ownership of technical language was kept.
Agenda Item 4 – BPR Review – NTC Re-evaluation
Antoine Lucas, SPP staff, presented to the TWG the most up-to-date version of the NTC Re-Evaluation
Business practice (Attachment 5a and 5b – NTC Review Business Practice Presentation and Revision
Request). Antoine stated his goal was to take this to all working groups involved and get feedback to
take the MOPC in January. Members asked for more clarification to be provided in the business practice
around certain language. Some members expressed concern at the ability of the PCWG to be able to
select projects for re-evaluation and language would need to be added to provide clarity to that. Member
also would like to be informed by staff on projects that may be re-evaluated going forward from this
process.
Agenda Item 5 – 2013 ITP20 Needs
Juliano Freitas, SPP staff, gave an update (Attachment 6a and 6b – ITP20 Assessment Update and
ITP20 Business as Usual Needs) to the TWG on the progress of the 2013 ITP20 and the needs in the
Business as Usual Future. Members requested extra data from staff that was not made available in the
background materials. This information included an AC powerflow model for members to use while
developing solutions, as well as the list of the top 15 constraints from the Business as Usual future.
Members also questioned if SCERTs would be needed for their solution submissions. At this point
SCERTs are not required. They will be required at a later date.
Seeing no further business, the meeting was adjourned at 11:11 am.

Respectfully Submitted,

Kirk Hall

Attachments
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Southwest Power Pool, Inc.
TRANSMISION WORKING GROUP MEETING
September 27, 2012
Net Conference
• AGENDA •
9:00 a.m. - 12:00 p.m.

1. Special Protection System Review ....................................................................................Shawn Jacobs
OG&E – Centennial SPS (Action Item)
2. Planning Protocols Proposal ................................................................................................ Jason Smith
3. BPR Review....................................................................................................................... Antoine Lucas
a. NTC Re-evaluation
4. 2013 ITP20 Needs .............................................................................................................Juliano Freitas

Relationship-Based • Member-Driven • Independence Through Diversity
Evolutionary vs. Revolutionary • Reliability & Economics Inseparable
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Governing
Document
Revisions
August 29‐30, 2012
Jason Smith
jsmith@spp.org∙ 501.614.3293
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Background
•

Lots of concern over where requirements for
Marketplace, RC, RE, RTO, etc. reside

•

Criteria is out of date

•

Who owns which sections of Criteria?

•

Collaborative process among groups is somewhat
lacking in Criteria revisions
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Background
•

Market Protocols
–

FERC Filed

–

Requirements included within may conflict or supersede
Criteria requirements

–

Footprint/Applicability is “different”

–

Mature Revision Request process

–

Ownership is clear
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Proposal
•

Create an “SPP Protocols”
–

A set of documents (to be determined)


Market Protocols



Planning Protocols



Operating Protocols



Data Exchange Protocols?



More/Less?

–

Ownership of each Protocol Document would be clearly
defined

–

Revision process of each document would use the
established process currently used in the Market
Protocols
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Proposal (cont.)
•

Existing, valid requirements and processes from
Criteria, ICCP Handbook, Planning Manuals, TRMID,
ATCID, etc. would be “moved” into the new
appropriate Protocol.

•

Tariff and Business Practices would remain separate
documents.

•

Some working groups may continue to have oversight
of areas that cross Protocol boundaries or only
sections of Protocols.
–

GWG, SPCWG, CIPWG, ESWG, EAWG, OTWG, PCWG,
MDWG, etc.

–

Suggest that this ownership be explicitly stated.
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Proposal (cont.)
•

Revisions to each Protocol document would use a
common Protocol Revision Request process – based
heavily on the process currently followed by MWG

•

Open questions:
–

Who takes ownership of this project?

–

Staff resource implications

–

Ownership of each Protocol document/Charter revisions?

–

Would there be “common” PRR’s or MPRR’s, OPRR’s, PPRR’s, DEPRR’s, etc?

–

Clean the link between Tariff Revisions and Protocol Revisions – We need
to avoid PRR X goes along with TRR Y.
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Next Steps
•

Presentation to MOPC in October

•

To be presented in conjunction with WG review of
Criteria – MOPC action item assigned to SPP
Compliance

•

Determine ownership of the project

•

If there is a positive consensus, begin work of
populating the new Protocols

•

Compliance and legal review of the new Protocols

•

New filings to point to new documents

•

Retire old documents
13 of 77

8

Centennial Wind Farm Special Protection System (SPS)

The Problem

Due to the large amount of wind farm generation (503MW) in the Northwest Oklahoma area and the limited
transmission export capability, the loss of the Woodward District EHV to Tatonga 345kV Line or the loss of
Tatonga to Northwest 345kV Line may result in an overload of the Woodward District to Windfarm Switching
Station 138kV Line. As a result of the overload possibility, the wind farms in the Woodward area are being
curtailed.
The Woodward District to Windfarm Switching Station 138kV line has 267AS33 conductor with a Summer
Emergency Rating of 153 MVA or 639 Amps and a Winter Emergency Rating of 185 MVA or 774 Amps.

Proposed Remediation
A Special Protection System (SPS) is proposed for the loss of either the Woodward District EHV to Tatonga
345kV Line or the Tatonga to Northwest 345kV Line to limit the wind generation impacting the Woodward
area to a MW value that will alleviate the overloading of the Woodward District to Windfarm Switching
Station 138kV line.

Considerations
The SPP criterion for an SPS requires redundant relays, current transformers (CTs), DC sources (or two
separately fused feeds from a single DC source), two separately fused VT feeds, communications paths, and trip
output contacts.
1
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Use Dynamic Line Ratings to increase the Woodward District to Windfarm Switching Station 138kV
ampacity.
o Dynamic Line Ratings does not increase the line ampacity enough to allow the wind farms to
produce at full capacity.
Determine any time the Woodward District EHV to Tatonga 345kV line or the Tatonga to Northwest
345kV line opens and trip off either the Keenan or Centennial Wind Farm.
o This option is very expensive, long lead times for MOS’s, and requires line outages.
Operating guide to monitor the loss of either the Woodward District EHV to Tatonga 345kV line or the
Tatonga to Northwest 345kV line.
o Required using dynamic line rating methodology in conjunction, which would require us to
develop a Rate C conductor rating. This would not increase the line ampacity enough to allow
the windfarms to produce at full capacity.
Monitor the overloading of the Woodward District to Windfarm Switching Station 138kV line and trip
off the Centennial Wind Farm (120 MW).
o Monitor the overload condition with a definite time delayed overcurrent element in both the
Woodward District to Windfarm Switching Station Primary (SEL-421-5) and Backup (SEL311A) line relays to automatically trip off the Centennial Wind Farm.

Proposed SPS Solution

The overload condition would be detected by a definite time delayed overcurrent element set at 639 Amps with
a 4.44 second time delay in both the Woodward District to Windfarm Switching Station Primary (SEL-421-5)
and Backup (SEL-311A) line relays. Upon reaching the trip point, both primary and backup line relays will
2
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directly trip Woodward District PCB’s 182, 183, the Centennial wind farm line breakers. Both relays will also
send a mirrored bit to the Woodward District to Centennial Primary (SEL-311L) and Backup (SEL-421-3) line
relays to trip Woodward District 182, 183 also. To provide additional redundancy, the primary and backup line
protection on the Woodward District to Centennial line will each send a Mirrored Bit Direct Transfer Trip
(DTT) to trip Centennial PCB 107. Centennial PCB 107 does not have automatic reclosing.
Once verifying Centennial PCB 107 is open, via a mirrored bit sent from both the Centennial to Woodward
District Primary and Backup line relays, Woodward District 182, 183 would be allowed to reclose. Woodward
District 182 would reclose instantaneously on Hot Bus, Dead Line and Woodward District 183 would reclose
HLIP after Woodward District 182 closes. For a loss of communication between both the primary and backup
line relays on the Woodward District to Centennial wind farm line, Woodward District PCB’s 182, 183 would
not be allowed to automatically reclose.
Temporary overload conditions may result from transmission faults near the Woodward District to Windfarm
Switching Station 138kV line. For this reason, the SPS should be delayed long enough to allow protective line
faults to clear first. Therefore, the SPS will be delayed from taking action for 4.44 seconds, maximum definite
time delay setting.
The Woodward District Substation RTU will monitor and report any operation of the overload protection at
Woodward District, to the Control Center in Oklahoma City. Both the Woodward District and Centennial
Substations will monitor and alarm for the loss of relay protection communications. OG&E understands that
this is a temporary solution. The plans are in place to expand the Woodward District EHV substation to breaker
and a half, install a second 345/138kV bus tie transformer and construct new 345kV transmission lines out of
this substation to facilitate the operations of all the wind farms presently connected to the system. This includes
new 345kV lines to Hitchland, Tuco and Thistle. The expansion to the Woodward District EHV substation is
expected to be completed in 2014.
The Woodward District to Windfarm Switching Station is protected by primary and backup relaying and
breaker failure. The Woodward District to Windfarm Switching Station is equipped with Power Line Carrier
(PLC) and an SEL-421-5 for primary protection utilizing DCB over PLC and an SEL-311A for backup
protection.
The Woodward District to Centennial line is protected by primary and backup relaying and breaker failure. The
Woodward District to Centennial line is equipped with OPGW shield wire and an SEL-311L for primary
protection utilizing DCB and Line Differential and an SEL-421 for backup protection utilizing a POTT scheme.
The primary relaying will utilize three fiber pairs, two pairs for the line differential and one pair for mirrored
bits. All three channels will send Direct Transfer Trip to the Centennial Wind Farm. The backup relaying will
utilize one fiber pair for mirrored bits. It will also send Direct Transfer Trip to Centennial Wind Farm. All
associated 138kV breakers have primary and backup trip coils and have breaker failure protection installed.

Scheme Summary


Nothing happens for any contingency on the power system if the Woodward District to Windfarm
Switching Station 138kV line is not overloaded.
3
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Tripping of the Centennial wind farm does not guarantee the Woodward District to Windfarm Switching
Station 138kV line overload is alleviated. The SPS is intended to guarantee that the Centennial wind
generation will not contribute to the overload. Further wind farm curtailment may be needed under
abnormal conditions.
This special protection scheme (SPS) will eliminate the need to curtail the existing wind farms under the
n-1 condition for the loss of either the Woodward District EHV to Tatonga 345kV Line or the loss of
Tatonga to Northwest 345kV Line. The scheme will be monitored and reviewed with any improvement
to the area transmission system including the construction of each new transmission line.
We project this scheme will be in place for a maximum of two years. The expansion of the Woodward
District EHV Substation, installation of a second 345/138kV bus tie transformer, and the construction of
the new transmission lines to Hitchland, Tuco and Thistle will remedy this problem and will eliminate
its need.
This scheme was designed to meet all SPP Criteria and NERC Standards.
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NTC Review
Business Practice
September 27, 2012
Antoine Lucas
alucas@spp.org · 501.614.3382
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Purpose
•

This Business Practice clarifies the conditions under
which an NTC will be re-evaluated during the ITP
study process.

•

The need for a re-evaluation of an NTC will arise
from the availability of new information such as
material changes to modeling assumptions, public
policy, and project costs.

•

These changes may result in a need to modify or
replace NTCs to construct a more cost effective
project.
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Background
•

The process for issuing Notifications to Construct
(NTCs) is fully described in Business Practices 7050
and 7060 as well as in Attachment O, Section VI of
the Tariff.

•

Projects assigned an NTC will be reviewed to
determine if the projects will be re-evaluated.

•

The intent of NTC project re-evaluation is to assess
the continued need for the project(s) and the
project’s required in-service date.
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4

Automatic Re-evaluation Criteria – “AND”
•

Total estimated project cost exceeds $20 Million
AND;
–

The NTC has been issued for at least one year AND;

–

The NTC has a Need Date greater than 24 months
from the Assessment date AND;

–

The project(s) is not under construction.
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5

Automatic Re-evaluation Criteria – “OR”
•

There has been a change in Public Policy directly
related to a project designated in the ITP study
process as a Policy Project.

•

OR;
–

•

A Project’s in-service date is delayed beyond the
project’s Need Date by more than 12 months and the
NTC has a Need Date greater than 12 months from
the Assessment date.

OR;
–

A Project has been selected for re-evaluation by the
PCWG and approved by the BOD.
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6

Automatic Re-evaluation Criteria – “OR” (cont)
•

OR;
–

•

A force majeure condition has occurred (e.g.
tornadoes, hurricanes, earthquake, etc.) causing
significant damage to an area.

OR;
–

Upon DTO request.
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Study Process for NTC Re-evaluation
•

Reliability projects: Need Dates within the
current ITPNT planning horizon will be reevaluated during the current ITPNT.

•

Reliability projects: Need Dates beyond the
current ITPNT planning horizon will be reevaluated during the subsequent ITPNT with a
horizon including the project’s need date.
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Study Process for NTC Re-evaluation (cont)
•

Economic and Public Policy projects meeting the
above criteria will be reviewed during the next
ITP10.

•

Determinations for re-evaluations in addition to
the initial re-evaluation will be based on project
lead times necessary to allow the Need Dates of
the projects to be met.

•

A DTO request to re-evaluate an NTC outside of
the ITP Study Process will require BOD approval.
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NTC Review Closing Dates
•

ITPNT: The closing date will be September 1st of
the current cycle of the ITPNT for the
performance of the NTC review and the receipt
of DTO re-evaluation requests.

•

ITP10: The closing date will be March 1st of the
current ITP10 cycle for NTC review for the
performance of the NTC review and the receipt
DTO re-evaluation requests.
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Business Practice
BPR Number

BPR
Title

Business Practice Section(s)
Requiring Revision (include

New Business Practice

Impact Analysis Required

No

MMU Report Required

No

NTC Review

Section No., Title, and Protocol Version)
(Yes or No)
(Yes or No)

Requested Resolution (Normal or Normal
Urgent)
Description

Reason

To describe the criteria used to select ITP projects assigned an NTC
for re-evaluation.
To assess the continued need for previously issued NTCs as new
information becomes available and is evaluated in current planning
processes.

Tariff Implications or Changes
(Yes or No; If yes include a
No
summary of impact and/or
specific changes)
Criteria Implications or
Changes (Yes or No; If yes
include a summary of impact
and/or specific changes)

No

Credit Implications (Yes or
No, and summary of impact)

No

Name
E-mail Address
Company
Company Address
Phone Number
Fax Number

Sponsor
Katherine Prewitt
kprewitt@spp.org
Southwest Power Pool
201 Worthen Drive, Little Rock, AR 72223
(501) 614-3514

NOTIFICATION TO CONSTRUCT
The process for issuing Notifications to Construct (NTCs) is fully described in Business
Practices 7050 and 7060 as well as in Attachment O, Section VI of the Tariff. Projects
assigned an NTC will be reviewed to determine if the projects will be re-evaluated. The intent
of NTC project re-evaluation is to assess the continued need for the project(s) and the project’s
required in-service date. This business practice is intended to clarify the criteria used to
determine transmission projects assigned NTCs that will be re-evaluated.

Page 1 of 4
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Business Practice
DEFINITIONS
BOD: SPP Board of Directors.
Designated Transmission Owner (DTO): The Transmission Owner(s) or other entity
designated to build and own a Network Upgrade in accordance with the Tariff.
Notification to Construct (NTC/NTC-C): A formal document specifying approval of and
notification to build specific Network Upgrades in accordance with Business Practice 7050 and
the Tariff.
Need Date: Date when a Network Upgrade needs to be in-service as identified in the
applicable planning study process.
Network Upgrade: All or a portion of the modifications or additions to transmission-related
facilities that are integrated with and support the Transmission Provider’s overall Transmission
System for the general benefit of all Users of such Transmission System.
PCWG: SPP Project Cost Working Group
Project: One or more Network Upgrades that together form a uniform upgrade on the network
may be identified in an NTC or ATP.

Business Practice
ITP Study Process
o 20-Year Assessment – ITP20
o 10-Year Assessment – ITP10
o Near Term Assessment - ITPNT
This Business Practice clarifies the conditions under which an NTC will be re-evaluated during
the ITP study process. The need for a re-evaluation of a NTC will arise from the availability of
new information such as material changes to modeling assumptions, public policy, and project
costs. These changes may result in a need to modify or replace NTCs to construct a more
cost effective project. This business practice is applicable to NTCs resulting from the ITP
Study Process that are issued after 1/1/2012.
Re-evaluation of an NTC will be initiated based on the following criteria:
Total estimated project cost exceeds $20 Million AND;
o The NTC has been issued for at least one year AND;
o The NTC has a Need Date greater than 24 months from the Assessment date
AND;
o The project(s) is not under construction.
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Business Practice
OR;
o There has been a change in Public Policy directly related to a project designated
in the ITP study process as a Policy Project.
OR;
o A Project’s in-service date is delayed beyond the project’s Need Date by more
than 12 months and the NTC has a Need Date greater than 12 months from the
Assessment date.
OR;
o A Project has been selected for re-evaluation by the PCWG and approved by the
BOD.
OR;
o A force majeure condition has occurred (e.g. tornadoes, hurricanes, earthquake,
etc.) causing significant damage to an area.
OR;
o Upon DTO request.
Applicable ITP Study Process for NTC Re-evaluation:
Reliability projects meeting the NTC re-evaluation criteria with Need Dates within the
current ITPNT planning horizon will be re-evaluated during the current ITPNT.
Reliability projects meeting the NTC re-evaluation criteria with Need Dates beyond the
current ITPNT planning horizon will be re-evaluated during the subsequent ITPNT with
a horizon including the project’s need date.
Economic and Public Policy projects meeting the NTC re-evaluation criteria will be
reviewed during the next ITP10.
A DTO request to re-evaluate an NTC outside of the ITP Study Process will require
BOD approval.
Determinations for re-evaluations in addition to the initial re-evaluation will be based on
project lead times necessary to allow the Need Dates of the projects to be met.
NTC Review Closing Dates:
ITPNT: The closing date will be September 1st of the current cycle of the ITPNT for the
performance of the NTC review and the receipt of DTO re-evaluation requests.
ITP10: The closing date will be March 1st of the current ITP10 cycle for NTC review for
the performance of the NTC review and the receipt DTO re-evaluation requests.
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Business Practice
The withdrawal or modification of an NTC Project must not:
Cause adverse impact to existing Service Agreements or other contractually committed
service under the Tariff.
Result in the inability to meet reliability standards.
Render sold firm transmission service undeliverable.
Render interregional studies or agreements invalid.
Upon the withdrawal of an NTC, the DTO which received the NTC will be notified of the
change in status of the Project. The NTC Project will also be removed from the planning
models.
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2013 ITP20
Assessment update
ESWG ∙ Sep 25, 2012
Juliano Freitas
jfreitas@spp.org ∙ 501.614.3200
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1

Today’s purpose
• 2013 ITP20 Business as Usual needs
• Request projects from stakeholders
• Outline timeline for the coming months
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Future 1 will be today’s focus
Business as Usual
Additional Wind
Additional Wind plus Exports
Combined Policy
Joint Future with MISO
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3

ITP20 study process review
input
assumptions

reliability
assessment

develop EHV
solutions

economic
models

stability
assessment

2013 ITP20 expansion

system
constraints

economic &
policy analysis

• Transmission plan
• 40‐year financial analysis
• Sensitivity analysis

final approvals
62 of 77

4

Determining needs in the ITP20

Security Constrained Commitment and Economic Dispatch

8,760DC

Economic
needs

Policy
needs

Summer
peakDC

Reliability
needs

Winter
peakDC

Low
hydroDC

Reliability
Reliability
Reliability
needs
needs
needs

Transfers

Peak
windDC

Peak
windAC

Reliability
needs

Stability
check
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Potential reliability needs
SCUC & SCED
simulation for 8,760
hours

Description

Post‐processing of
coincident load,
wind generation,
and hydro output to
find 4 peak hours

N‐1 contingency
scan to verify
reliability needs

Simulated Hour

Load

Wind

Hydro

Summer peak

Aug 3rd, 17:00

66.3

1.7

2.8

Winter peak

Dec 13th 19:00

46.4

4.1

2.4

Low hydro

Aug 30th 04:00

33.5

3.7

0.0

Peak wind

May 9th 03:00

27.9

8.1

0.3

[Values shown in GW for 2033]
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6

Stability observations
• Two transfer sets
1. Wind to SPP coal & gas
2. Wind to external load

• Monitored for
– Voltage collapse

1

2

– Thermal overloads ≥ 105%
– For 345 kV contingencies

• Provides a check against
the DC evaluations
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Potential economic & policy needs
• Economic needs

• Policy needs

– Top 15 congested
elements

– Wind farms with > 3%
curtailment

– 8,760 hours

– 8,760 hours

– Shadow price

– Wind curtailment

SCUC & SCED
simulation for 8,760
hours

Post‐processing of
transmission
congestion and wind
curtailment

15 most constrained
elements and wind
farms experiencing
curtailment of more
than 3%
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2013 ITP20: Business as Usual future

RELIABILITY, POLICY, AND
ECONOMIC NEEDS
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9

ITP20 Business as Usual needs
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Request for Projects
• Project submittals open to all
stakeholders
• Development of EHV solutions
is underway
• PSS®E .idev and project
justification highly preferred
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Timeline & Next Steps
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2013 ITP20: Futures 2, 3, 4, and 5

STATUS UPDATE
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Futures 2 – 4 Update
•

Building models

•

Needs announcement in October
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Future 5 Update
•

•

SPP and MISO staff have been working through
differences in modeling techniques
–

Wind curtailment

–

Area definitions

–

Hurdle rates

MISO is performing resource plan for external regions
–

SPP resource plan has been shared
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Summary of Reliability Needs in the 2013 ITP20
Southwest Power Pool
9/19/2012
This workbook provides detailed information regarding the needs identified for the 2013 ITP20 Business as
Tab summary:
Needs Summary: provides a high level summary of the needs by area, voltage level, region, and need type
Needs List: lists all of the needs (one need per row) with identifying information such as bus number, com
The Needs List columns are as follows:
A. ITP20 Need Type: three types of needs are identified in the scope, plus any stability needs
B. Need ID: a unique identifier for sorting
C. Analysis: software package utilized to find the need
D. Transfer: if a transfer analysis was involved, this identifies the transfer type
E. Source: source of the transfer, if applicable
F. Sink: sink of the transfer, if applicable
G. Source MW, MW value at which the transfer hits a limitation
H. Hour, hour the need was identified ‐ see table defining the hours below
I. Constraint ‐ Bus1
J. Constraint ‐ Name1
K. Constraint ‐ kV1
L. Constraint ‐ Bus2
M. Constraint ‐ Name2
N. Constraint ‐ kV2
O. Constraint ‐ ckt
P. Vbl. – reporting column, can be ignored
Q. Contingency ‐ Bus1
R. Contingency ‐ Name1
S. Contingency ‐ Bus2
T. Contingency ‐ Name2
U. Contingency ‐ ckt
V. Constraint ‐ Area1
W. Constraint ‐ Area2
X. Contingency ‐ Area1
Y. Contingency ‐ Area2
Z. Area
AA. Column5 – for sorting, can be ignored
BB. Solution value – flow on the line when the need was identified
CC. Lower Bound – lower limit
DD. Upper Bound – upper limit
EE. Hours at Limit – specifically for PROMOD results, hours constraint was binding/breaching
FF. Shadow Price ($/MW) ‐ specifically for PROMOD results, approximate value market assigns to
GG.Violation – if PROMOD could not control to the limit, this is the overload, also for transfer viola
HH. Region
II. Comments
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Hour
SP
WP
LH
HW
8,760
BRC
2023SP

DescriptionYear
Summer Pe
Winter Pea
Low Hydro
High Wind
Economic/P
Reliability
Stability

Month
2033
2033
2033
2033
2033 1‐12
2033 1‐12
2033

Day
8
12
8
5

3
13
30
9
1‐31
1‐31

6

13

Hour Endin Load (MW) Wind (MW Hydro (MW
1700
66,304
1,707
2,840
1900
46,443
4,051
2,398
0400
33,487
3,659
97
0300
27,901
8,061
322
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
1800
n/a
n/a
n/a
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