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Preamble
The purpose of this sample needs assessment report is to establish a common and consistent format, structure and content for reporting the results of studies conducted for the New England transmission system that assess system performance against identified criteria. This sample document includes a description of steady state, stability, short circuit or other system study reports. Only those sections that are applicable to the type of study conducted should be completed for the report. All sections, section numbers and titles as described in the report should be included as they are shown in the report. Those major sections that are not applicable to the study should be included in the report and marked as “Not Applicable.” The sample document is based on reporting results of a regional system assessment. Studies of a more limited scope need not include the level of detail described and should mark as “Not Applicable” those subsections that are considered as not needed for the level analysis that was performed in the study. 

Please forward all comments on this standard report format to Dave Forrest at ISO-NE, dforrest@iso-ne.com. Those comments will be addressed in future revisions of this standard report format.
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Section 1 
Executive Summary

1.1 Objective – Ensure Regional Reliability
Provide a high level summary of the areas and transmission system conditions that were studied.

Identify the study objectives with respect to criteria and performance.

1.2 Method and Criteria
Identify the relevant criteria documents and describe the criteria that were used for the study.

Identify the general procedures used to conduct the study. Include description of the applicable NERC, NPCC and ISO-NE criteria for which studies have been conducted. 

1.3 Study Assumptions
Provide a summary of the assumptions included in the system study and system model tested in terms of characteristics such as load levels, forecast assumptions, generation dispatch assumptions, interface transfer level assumptions, and any other significant relevant factors included in the models used for the analysis. 

1.4 Specific Areas of Concern
Identify the specific areas and type of concerns that were found in the study for each of the conditions and years studied.

1.5 Statements of Need
Provide a summary statement concerning the results of the study and the deficiencies identified.

Describe the affected area and the conditions that have lead to the determination. Include a description of the applicable NERC, NPCC and ISO-NE criteria that studies have shown to be of concern.

Include a summary of the initial year and load level that the system fails to meet the specified criteria along with specific information concerning the year and load level within the range of years and load levels studied that each of the identified problems first arise.

1.6 NERC Compliance Statement
This report is the first part of a two part process used by ISO-NE to assess and address compliance with NERC TPL standards. This Needs Assessment report provides documentation of an evaluation of the performance of the system as contemplated under the TPL standards to determine if the system meets compliance requirements. The Solution Study report is a complimentary report that documents the study to determine which, if any, upgrades should be implemented along with the in-service dates of proposed upgrades that are needed to address the needs documented in the Needs Assessment report. The Needs Assessment report and the Solution Study report taken together provide the necessary evaluations and determinations required under the NERC TPL standards. (see Appendix H for the complete NERC compliance statement)

Section 2 
Introduction and Background Information
2.1 Study Objective
Describe the reasons the study was initiated including any relevant background information. Include statements concerning study objectives with respect to reliability criteria compliance assessments.

2.2 Area(s) Studied
Describe the area of the New England transmission system that was studied as part of the assessment. Provide a description of the area(s), zone(s) and sub-areas that were studied including an overview of the loads, transmission facilities, significant area generation facilities and other relevant electric system characteristics associated with the area under study. Additionally, include system one-line and geographic diagrams in the report.

[Provide both a one-line electrical diagram and an electrical geographic map of the study area]
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Figure 2‑1
System Load Concentrations – Example Geographic Diagram
(provide more example diagrams)
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Figure 2‑2
Example One Line Diagram of the Study Area
2.3 Study Horizon
Provide a description of the study time horizon for the assessment and identify the study as either a near term study (years one through five), or as a long term study (years six through ten), or both a near term and long term, or as a study to address other system reliability issues outside of these planning horizons. In the case of a long term study designation please provide a description of the near term study conditions that suggested the need for a long term study assessment.

2.4 Analysis Description
Describe generally the analysis used for conducting the study including model development, simulation process, study procedures and scope of analysis performed. Describe the scope and objective of the study performed including the general assumptions made for the simulation models that were tested.

· For a near term study (years one through five) provide an explanation of what the study is expected to demonstrate in the context of NERC, NPCC, ISO-NE and/or transmission owner reliability criteria compliance and whether criteria violations were identified.

· In the case of a long term study (years six through ten) provide an explanation of the what was demonstrated in the applicable near term study (as well as reference to the appropriate study report, if applicable) and what is expected to be demonstrated in the long term study.

Provide a description of the application software used for the analysis including the complete software version numbers (ex. PSS/E version 31.3, Aspen version 10.1.2, Tara version 3.30, etc.)
Section 3 
Study Assumptions
3.1 Steady State Model Assumptions
3.1.1 Study Assumptions
Provide a description of the assumptions concerning system conditions modeled for the steady state analysis. A base system condition should be described with respect to load level, transfer levels and dispatch conditions. Additional system conditions modeled should be identified as sensitivity cases and the modeled load levels, transfer levels and generation dispatch conditions established for each sensitivity case should be described.  A one line diagram (e.g. power flow plot) and case summary report showing modeled system conditions should be provided for each base case and sensitivity condition examined. This should be included in Appendix B.

3.1.2 Source of Power Flow Models

Provide an explanation of where the power flow system base case models were obtained, what conditions they represent, and what modeling assumptions where included in the cases. Provide a summary of the history of the case that was used for development of the study cases. 
3.1.3 Transmission Topology Changes

Provide a summary of all new or modified transmission system facility changes made to or included in the base case model. Include a description of all reactive compensation changes or additions made to the base case model. 

3.1.4 Generation Assumptions (Additions & Retirements)

Provide a summary and explanation of all generator additions, changes or removals to the base case model including generator interconnections and associated upgrades. This should as a minimum include generator additions with a capacity obligation. 

3.1.5 Explanation of Future Changes Not Included

Provide an explanation of any system modifications that were excluded from the base case including a description as to why such additions or changes were not included in the model. A statement concerning inclusion of all known system modifications should be provided unless specific modifications have been excluded.

3.1.6 Forecasted Load (including assumptions concerning energy efficiency, interruptible loads, etc.)
Provide a summary of the load forecast that was used for the years that were studied. Include load forecast information including the study area peak demand forecasts for loads that are specific to the area that the study was conducted for. All adjustments to load forecasts beyond those provided by for within the ISO-NE load forecast should be clearly identified and documented. Include an explanation of how station service loads were treated in the load models.

Include details concerning assumptions for and treatment of energy efficiency, demand reductions, interruptible loads as well as any other factors that were included in the load forecast values. Include a description of the source and basis for the energy efficiency, demand reductions and interruptible loads modeled in the study. Details concerning the load forecast used in the study should be provided in Appendix A. 

If new forecast data becomes available prior to completion of the study a summary of the changes in load forecast information should be provided along with an explanation of the potential impacts that these changes may have on the results of the study (see section 3.5). 

3.1.7 Load Levels Studied

Describe the base system condition load levels included in the analysis such as summer peak 90/10 forecast, shoulder peak (i.e.75% of 50/50 forecast), light load (i.e. 45% of 50/50 forecast), and/or minimum load (i.e. 35% of 50/50 forecast). Include an explanation concerning the basis for selecting the load levels studied.

3.1.8 Load Power Factor Assumptions

Describe the assumptions included in the model concerning load power factor modeling including details concerning where loads are represented in the system (transformer high side, transformer low side, distribution system, etc.) and the basis for the load power factor assumptions for each load level studied.

3.1.9 Transfer Levels
Provide a summary of interface transfer levels for all relevant defined interfaces for the base case as well as each scenario studied including an explanation of the basis for the transfer levels modeled.

3.1.10 Generation Dispatch Scenarios
Provide a detailed description of the generator dispatch conditions modeled for the base case as well as each scenario studied including an explanation of the basis for the dispatch conditions modeled.  Clearly state generators assumed out of service under N-0 (all-lines-in) conditions. Dispatch conditions of area generation identifying MW and MVAR outputs for the base case as well as each sensitivity case studied should be provided in Appendix C.

3.1.11 Reactive Resource and Dispatch Assumptions

Provide a description and list of the relevant reactive resources assumed in the model and their dispatch including a description and list of relevant capacitor, reactor, SVC, HVDC, or other reactive resource system elements. Include a description of reactive dispatch conditions for critical generators included in the base case model as well as in each scenario studied. Include an explanation of the basis for the assumptions modeled. A statement noting that all existing reactive resources and planned reactive resources were included in the system model and dispatched as necessary should be included.

3.1.12 Market Solution Consideration

Provide a description of the manner in which identified and approved market solutions that have the potential of mitigating or reducing the severity of potential problems were included in the needs assessment.

3.1.13 Demand Resource Assumptions

Provide a detailed description of assumptions made concerning demand resources explicitly included in the system model and their use within the analysis.

3.1.14 Description of Existing and Planned Protection and Control System Devices Included in the Study
Provide a list of the relevant existing and planned protection and control devices, such as Special Protection Systems or other automatic system reconfiguration schemes, modeled in the study. A statement concerning inclusion of existing and planned protection and control systems have been included in the study.

3.1.15 Explanation of Operating Procedures and Other Modeling Assumptions

Provide a review of relevant operating procedures that were assumed to be in place for the study such as interface transfer adjustments, phase shifter settings, and series compensation devices. Provide a summary of any other relevant operating procedures or equipment operating assumptions that were included in the study. 
3.2 Stability Modeling Assumptions
3.2.1 Study Assumptions

Provide a description of the assumptions concerning system conditions modeled for the stability analysis. A base system condition should be described with respect to load level, transfer levels and dispatch conditions. Additional system conditions modeled should be identified as sensitivity cases and the modeled load level, transfer level and generation dispatch conditions established for each sensitivity case should be described. A one line diagram (e.g. power flow plot) and case summary report showing modeled system conditions should be provided for each base case and sensitivity condition examined. This should be included in Appendix B.

3.2.2 Load Levels Studied
Describe the load levels included in the analysis such as summer peak 90/10 forecast, and/or light load (i.e. 45% of 50/50 forecast). Include an explanation concerning the basis for selecting the load levels studied.

3.2.3 Load Models
Provide a description of the load representation models used in the stability model. Describe the load dynamic response characteristics including an explanation of the basis for the load models used.

3.2.4 Dynamic Models
Provide a description of the dynamic model used for resources on the system including assumptions concerning netting of generation and load as well as any other dynamic model assumptions. Also include a description of the existing and planned protection systems, including backup or redundant systems, as well as any existing or planned control devices or special protection systems modeled in the base cases.

3.2.5 Transfer Levels
Provide a summary of interface transfer levels for all relevant defined interfaces for the base case as well as each scenario studied including an explanation of the basis for the transfer levels modeled.

3.2.6 Generation Dispatch Scenarios
Provide detailed description of the generator dispatch conditions modeled for the base case as well as each scenario studied including an explanation of the basis for the dispatch conditions modeled. Dispatch conditions of area generation identifying MW and MVAR outputs for the base case as well as each sensitivity case studied should be provided in Appendix C.

3.2.7 Reactive Resource and Dispatch Assumptions

Provide a description and a list of the relevant reactive resources assumed in the model and their dispatch including a description of capacitor, reactor, SVC, HVDC, or other reactive resource system elements reactive dispatch condition assumptions included in the base case model as well as in each scenario studied. Include an explanation of the basis for the assumptions modeled.

3.2.8 Explanation of Operating Procedures and Other Modeling Assumptions

Provide a review of relevant operating procedures that were assumed to be in place for the study such as interface transfer adjustments, phase shifter settings, and series compensation devices. Provide a summary of any other relevant operating procedures or equipment operating assumptions that were included in the study.

3.3 Short Circuit Model Assumptions
3.3.1 Study Assumptions

Provide a description of the assumptions concerning system conditions modeled for the short circuit analysis. A base system condition should be described with respect to generators and system modifications included in the model. Additional system conditions modeled should be identified as sensitivity cases and the generators modeled and system modifications included for each sensitivity case should be described. A one line diagram (e.g. power flow plot) and case summary report showing modeled system conditions should be provided for each base case and sensitivity condition examined. This should be included in Appendix B.

3.3.2 Short Circuit Model

Describe the short circuit model assumptions included in the case with respect to the source of the model, its origins and an explanation of the detailed source modeling and infinite source assumptions. Identify the load modeling used in the short circuit model and the manner in which motor load contributions were represented in the analysis. Describe the area that is modeled and what the assumption were at the boundary of the modeled areas. If all generation in the study area are not assumed to be in-service provide an explanation and justification for this assumption. 
3.3.3 Contributing Generation Assumptions (Additions & Retirements)

Describe any new, modified or removed generator assumptions including explanation of the associated short circuit modeling changes. 
3.3.4 Generation and Transmission System Configurations
Describe the Generation and Transmission System configuration(s) included in the study. It should be recognized that ISO-NE planning procedures (Planning Procedure No. 3, Section 3.3) call for testing to be conducted with all transmission and generation facilities in-service for all potential operating conditions. This section should include the basis for including all proposed transmission and generation projects used in the study (i.e. in-service dates, ISO-NE Queue position, etc).
3.3.5 Boundaries
Describe the area that is modeled and what assumptions are made at the boundary of the modeled areas.  Describe the extent of modeling for future reliability or generation upgrade projects.  For example, the study may exclude proposed facilities beyond defined electrical boundaries that are considered to have a negligible effect on the system being studied.
3.3.6 Other Relevant Modeling Assumptions 

Describe all other relevant modeling assumptions included or excluded for the short circuit model along with an explanation of the basis for the inclusion or exclusion of those changes.
3.4 Other System Studies (such as Transient Network Analysis, Harmonic Analysis, Equipment Assessments, etc.) 

(Note that the subcategories list below should be specific to the type of study that was conducted)

3.4.1 Data Sources and Assumptions

Describe all relevant data sources and assumptions that were included or excluded in the model for the analysis being conducted along with an explanation of the basis for the inclusion or exclusion of those changes.

3.4.2 Assumptions Used in the Analysis

Describe all other relevant modeling assumptions included or excluded for the study model along with an explanation of the basis for the inclusion or exclusion of those changes.

3.4.3 System State Assumptions

Describe all other relevant system state assumptions included or excluded for the study model along with an explanation of the basis for the inclusion or exclusion of those changes.

3.4.4 Other Relevant Assumptions

Describe all other relevant modeling assumptions included or excluded for the study model along with an explanation of the basis for the inclusion or exclusion of those changes.
3.5 Changes in Study Assumptions

Changes in study assumption information that occurs during performance and documentation of the study should be described along with a review of the potential impacts on the study results and conclusions. Changes might include changes in load forecast information, changes in capacity obligations or in-service dates of generators or transmission projects, etc. The description of potential impacts should include a detailed explanation of the manner in which the changes may affect the study conclusions.

Section 4 
Analysis Methodology
4.1 Planning Standards and Criteria

List the applicable NERC, NPCC and/or ISO-NE criteria as well as any other standards that were considered and criteria that were used in performing the evaluation. Describe each of the NERC, NPCC and/or ISO-NE standard tests that were included in all studies used to assess system performance. Include explanations concerning assumptions made for the types of tests conducted and their basis within the criteria described.

4.2 Performance Criteria

4.2.1 Steady State Criteria

The needs assessment should be performed in accordance with NERC TPL-001, TPL-002 and TPL‑003 Transmission System Standards, Northeast Power Coordinating Council (NPCC) Document A-2, “Basic Criteria for Design and Operation of Interconnected Power Systems,” the ISO New England Planning Procedure 3, “Reliability Standards for the New England Area Bulk Power Supply System,” as well criteria used by any local transmission company. A summary of the applicable criteria included in the evaluation should be provided.

4.2.1.1 Steady State Thermal and Voltage Limits

A summary of the limits that were used in assessing system performance should be included in Appendix D. Appendix D is an example case and identifies the thermal and voltage criteria used for a steady state assessment.  Compliance with criteria for all categories of contingencies should be described along with any exceptions.

4.2.1.2 Steady State Solution Parameters

Describe the pre-contingency solution parameters that were used including items such as how adjustment of load tap-changing transformers (LTCs), static var devices (SVDs, including automatically-switched capacitors) and phase angle regulators (PARs) were modeled.  Provide a description of post-contingency solution parameters as well.  Solution parameters should be set based on the type of study being conducted (steady state, voltage collapse, stability, etc) and the time frames of the simulations being used.

Table 4‑1
Example Study Solution Parameters
	Case
	Area Interchange
	Transformer LTCs
	Phase Angle Regulators
	SVDs & Switched Shunts

	Base
	Tie Lines Regulating
	Stepping
	Regulating or Statically Set 
	Regulating

	Contingency
	Disabled
	Stepping
	Disabled
	Regulating


4.2.2 Stability Performance Criteria

The basic performance criterion for generator units should be stated such as “all generating units should be stable and well-damped following application of the various disturbances.” ISO-NE Planning Procedure 3, Appendix C contains a Damping Criterion Basis Document which defines acceptable damping in the time domain. Assessments determining compliance with this criterion should be included in the analysis and documented in the report. Description of disturbance run durations should also be provided.

4.2.3 Short Circuit Performance Criteria
The study should include evaluation of the system’s available short circuit levels and their impact on all applicable system equipment including but not limited to circuit breakers, switches, bus system, ground grids, etc.

Describe the criteria used to determine short circuit duty adequacy and how it complies with recognized industry standards.  Note that ISO-NE Planning Procedure 3, Section 3.3 states “The New England bulk power supply system shall be designed to ensure equipment capabilities are adequate for fault current levels with all transmission and generation facilities in-service for all potential operating conditions.”  Either confirm compliance with this requirement or provide an explanation of why an alternate study method was used. Also, include references to internal Transmission Owner standards that provide additional guidance extending beyond these standards.  For example, rating standards are typically limited to determining equipment conditions based solely on nameplate ratings and assumed operating conditions.  However, Transmission Owners may have further requirements which include the effects of age and/or service history along with the existence of marginal conditions that may require significant lead times to implement corrective solutions. 

4.2.4 Other Performance Criteria (as appropriate)

Provide a detailed description or reference document(s) that describe the performance criteria for the type of study being conducted.
4.3 System Testing
4.3.1 System Conditions (Sensitivities) Tested (including operating and equipment condition assumptions)

A description of each of the sensitivity cases that were tested should be provided explaining the details of what adjustments were made to each of the sensitivity cases as well as an explanation of the reasoning behind selection of the set of sensitivity cases that were tested. Sensitivities to major facility additions or modifications should be conducted with and without the proposed changes if there is uncertainty as to whether the upgrades will be available.

4.3.2 Steady State Contingencies / Faults Tested

Provide a list of the contingencies that were tested against each base case indicating the NERC, NPCC and ISO-NE reliability criteria categories that each set of contingencies apply to. Include a table similar to that shown below detailing each contingency tested for each NERC, NPCC, and/or ISO-NE reliability criteria category classification. Also provide an explanation of the basis for excluding any of the NERC, NPCC, or ISO-NE criteria tests. 

Tables detailing each of the contingencies tested should be included in Appendix E rather than in the body of the report. A standard table format as shown in Appendix E should be used for reporting the contingency list.

Table 4‑2
Example Summary of NERC, NPCC and/or ISO-NE Category Contingencies Tested
	NERC

NPCC

ISO-NE Categories
	Description of Outaged Element(s)
	Contingencies Modeled

	A
	All lines in-service
	N/A

	B

A-2; 6.1 a.

PP4; 3.1 a.
	Loss of a generator, transmission circuit, transformer or single pole DC line
	Contingency list table to be included in Appendix E

	C

A-2; 6.1 a.

PP4; 3.1 a.
	Normally loss of a bus or circuit breaker;

or 

loss of any category B element followed by another category B element with system adjustments between events; 

or 

loss of any two circuits of a multi circuit tower line or loss of a bipolar DC line; 

or 

a stuck breaker with delayed clearing of a generator, transmission circuit, transformer or bus section. 
	Contingency list table to be included in Appendix E

	D

A-2; 6.1 a.

PP4; 3.1 a.
	Loss of a generator, transmission circuit, transformer or bus section;

or

other transmission planning entity selected critical outage

or

loss of a category B element followed by loss of any two circuits of a multi circuit tower or a stuck breaker 
	Contingency list table to be included in Appendix E


4.3.3 Stability Contingencies / Faults Tested

Provide a list of the fault conditions that were tested against each base case indicating the NERC, NPCC and ISO-NE reliability criteria categories that each set of contingencies apply to. Include a table similar to that shown below detailing each fault condition tested for each NERC, NPCC, and/or ISO-NE reliability criteria category classification. Also provide an explanation of the basis for excluding any of the NERC, NPCC, or ISO-NE criteria tests. The list should be included in Appendix E.

Table 4‑3
Example Summary of BPS, NC and EC Contingencies
	Fault #
	Fault Location
	ID
	Fault Type
	Cont.

Cat
	Primary Protection
	Stuck Breaker
	Fault Description
	Fault Clearing Time

	1
	Station
	BPS1
	3LG
	B
	
	
	BPS fault at Station
	36.5@BunkerHill, 34.5@FrostBridge, 36.5@Oxford, 34.5@SouthNaug, 34.5@Stevenson

	2
	
	NC1
	Close in 3LG
	C
	No
	No
	on line 1990N Baldwin Junct A
	5@Station, 34.5@FrostBridge

	3
	
	NC2
	Close in 3LG
	C
	No
	No
	on line 1575N to Baldwin Jct B
	5@Station, 31.5@BunkerHill

	4
	
	NC3
	Close in 3LG
	C
	No
	No
	on line 1585N to BunkerHill
	5@Station, 36.5@BunkerHill

	5
	
	NC4
	Close in 3LG
	C
	No
	No
	on line 1575S to Oxford
	5@Station, 36.5@Oxford

	6
	
	NC5
	Close in 3LG
	C
	No
	No
	on line 1585S to South Naug
	5@Station, 36.5@South Naug

	7
	
	NC6
	Close in 3LG
	C
	No
	No
	on line 1990S to Stevenson
	5@Station, 34.5@Stevenson

	8
	
	NC6_wPP
	Close in 3LG
	B
	Yes
	No
	on line 1990S to Stevenson
	5@Station, 5@Stevenson

	9
	Frost Bridge
	NC7
	Close in 3LG
	C
	No
	No
	on line 1990N to Baldwin Junct A
	5@FrostBridge, 34.5@Station

	10
	
	NC7_wPP
	Close in 3LG
	B
	Yes
	No
	on line 1990N to Baldwin Junct A
	5@FrostBridge, 5@Station

	11
	Bunker Hill
	NC8
	Close in 3LG
	C
	No
	No
	on line 1575N to Baldwin Jct B
	7@BunkerHill, 5@Station

	12
	
	NC9
	Close in 3LG
	C
	No
	No
	on line 1585N to Station
	7@BunkerHill, 5@Station


4.3.4 Short Circuit Faults Tested

Provide a list of the short circuit fault types and locations that were tested against each base case and sensitivity case. Include a table identifying the lines (including identification of the faulted line end) and/or busses that faults were applied, the type of fault simulated. The list should be included in an Appendix E.

Section 5 
Results of Analysis
5.1 Overview of Results
Provide an overview and summary of the results of the analysis for all of the study work completed. This should include a review of the NERC, NPCC, ISO-NE and/or local planning criteria violations and, if appropriate, one line diagrams highlighting simulation results for the tests that were conducted for the areas that were studied. An explanation of the timing of violations encountered and the conditions under which the violations were seen should also be included.  

5.2 Steady State Performance Criteria Compliance

5.2.1 N-0 Thermal and Voltage Violation Summary

Provide a summary of any N-0 non-compliance conditions including identification of the NERC, NPCC, ISO-NE and/or local planning criteria violations that were identified in the simulations that were conducted. Additionally, to the extent possible, provide an explanation of the conditions that result in non-compliance, the potential causes as well as the likelihood and duration that such conditions might exist.   Provide a review of any N-0 voltage criteria violations or reactive resource deficiencies that were identified in the simulations that were conducted.  If no violations are found, state “N-0 study indicated no violations found.”
5.2.2 N-1 Thermal and Voltage Violation Summary

Provide a summary of any N-1 non-compliance conditions including identification of the NERC, NPCC, ISO-NE and/or local planning criteria violations that were identified in the simulations that were conducted. Additionally, to the extent possible, provide an explanation of the conditions that result in non-compliance, the potential causes as well as the likelihood and duration that such conditions might exist.  Provide a review of any N-1 voltage criteria violation or reactive resource deficiencies that were identified in the simulations that were conducted.  If no violations are found, state “N-1 study indicated no violations found.”

In most studies, it is useful to present results from different cases in one table. This format allows comparing a system condition in a given point under a specific contingency with respect to various dispatches and stresses. It also allows evaluating the impact of a contingency based on the pre- and post- flows and voltages. In order to clearly present results of testing, a circuit and a contingency have to be either combined or listed as a pair. The information described below along with the example below is considered the minimum level of reporting appropriate to steady state analysis.

Summary results for significant violations should be included in the body of the report. This should include information concerning the overloaded element, the violating contingency, the model conditions, and the magnitude of overload. An example of a summary of this information is provided below. However this information can be presented in a user selected format that is suitable to the study performed.

Table 5‑1
Example Violation Summary

	Element

ID
	Element Description
	Case
	2013 Loading

Contingency            % LTE
	2018 Loading

Contingency 
  % LTE

	337 Line
	Sandy Pond to Tewksbury

	Design
	N/A
	Ward Hill SB w/395 + Y151
	108

	
	
	Sensitivity
	Ward Hill SB w/395 + Y151
	119
	Ward Hill SB w/395 + Y151
	116

	This line overloads for loss of the 394 345 kV line between Ward Hill and Seabrook. The most severe overload observed was for loss of the 394 Line in conjunction with tripping of the Y-151 Line due to the SPS response to 115 kV overloads for the Mystic 8 and 9 out of service condition.


Detailed results tables and/or one line diagrams should be used as the reference and included in Appendix F. Summary tables supporting the conclusion should be included in the body of the report (see Table 5‑2 and Table 5‑3 below). The tables should include a list of flows in percent of applicable rating, the normal/LTE/STE element rating (including identification of rating used), and voltages (p.u.) with respect to three “variables:”

· Load flow case identification

· Circuit or element (including line number designation, if applicable)

· Contingency condition (this should correlate to the contingency list included in Appendix F)

Table 5‑2
Example Area Transmission Line Overload Summary (N-1 Results)
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Y-151

 71833 PELHAM51      115   

71977 DRACUT J      115  

1   119

394

B

  128 149 164 177 174 169 135 134 102 136 136 143 127 131 150 167 182 171 134 133 107 140 130

WAMESBRY 394 C   128 149 164 177 174 169 135 134 102 136 136 143 127 131 150 167 182 171 134 133 107 140 130

WH 4T-94 C   Worst 130 150 166 179 176 170 137 136 103 138 138 145 129 132 151 169 183 172 136 135 109 141 132

 71833 PELHAM51      115   

72723 HUDSON        115  

1   115

326

B

  104 107 106 106

337 B   105

394 B   151 172 188 201 199 193 158 157 123 159 159 166 149 153 173 191 206 194 157 156 129 163 153

337+161 DCT C   107 101

G-133E   B   102 109 105 108 101 108 105

N-214 B   102 101 103

SANDYPD 1437 C   107 102

SANDYPD 2643 C   102 104 104 103

SANDYPD 326 C   108 110 109 109

SANDYPD 337 C   104 113 104 106

SCOBIE 9126 C   101 100

SNDY SB43-26 C   103 104 104 103

TEWKS 14-2T C   102 102 103

TEWKS 37-39 C   107 101

TEWKS 41T C   102 102 103

WAMESBRY 394 C   151 172 188 201 199 193 158 157 123 159 159 166 149 153 173 191 206 194 157 156 129 163 153

WH 115 33-2T C   102 107 114 110 113 100 105 106 113 110 104

WH 115 G133 C   102 109 105 108 101 109 105

WH 4T-94 C   Worst 152 173 190 203 201 194 160 158 125 160 161 168 151 155 174 193 208 196 159 157 131 164 155

337

 71786 SANDY PD      345   

71789 TEWKS         345  

1   1908

394

B

  114 103 102

394 + Y-151 B   Worst 103 105 119 108 108

394+SPS N&W B   115 104 103

394+SPS WYM4 B   101 117 105 105

WAMESBRY 394 C   114 103 102

WH 4T-94 C   114 103 102

WH 4T-94+151 C   102 104 119 108 107

394

 71795 WAMSB394      345   

72694 SEBRK345      345  

1   1920

337 + Y151

B

  103 100

337+161 DCT C   100

SANDYPD 1437 C   101

SANDYPD 337 C   101

SPD 337+151 C   Worst 105 102

TEWK3739+151 C   101

326

 71786 SANDY PD      345   

72697 LAWRENCE      345  

1   1404

394

B

  105 102 107

394 + Y-151 B   Worst 103 110 114 105 105 112 116 107

WAMESBRY 394 C   105 102 107

WH 4T-94 C   105 102 106

WH 4T-94+151 C   103 110 114 105 105 112 116 107

 72693 SCOB 345      345   

72697 LAWRENCE      345  

1   1430

394

B

  104 108 101 100 106 110 103

394 + Y-151 B   Worst 107 113 118 109 109 100 116 120 110

WAMESBRY 394 C   104 108 101 100 106 110 103

WH 4T-94 C   104 108 101 100 106 110 103

WH 4T-94+151 C   107 113 118 109 109 100 116 120 110

Sandy 

Auto

 71786 SANDY PD      345   

71995 SANDY PD      115  

1   575

SANDYPD 337 C   103 101 113 112 122 102 109 111 105 108 118 103 101 115 113 102 111 112 102 119

SANDYPD 343 C   102 101

SPD 337+151 C   Worst 105 103 115 115 125 104 111 113 101 107 111 120 105 103 118 116 105 113 114 103 121

320-507

 70808 TRAPLO B      115   

70809 WALTHAM       115  

1   118

319

B

  Worst 103 104 104 110 111 107 121 111 111 118 113 112 113 125 123 116 120 135

  111 106 135

337 B   103

320-508 B   113 131 111

337 + Y151 B   104

337+161 DCT C   104

394+SPS N&W B   105

394+SPS WYM4 B   101

SANDYPD 1437 C   102

SANDYPD 2137 C   108

SANDYPD 337 C   106

SPD 337+151 C   108

TEWK3739+151 C   104

TEWKS 37-39 C   103

Wob 101+151 C   105

Woburn SB101 C   105

Woburn SB103 C   Worst 112 107 135

  103 104 104 110 111 107 121 111 111 118 112 112 113 125 122 115 120 134

Woburn SB104 C   103 104 104 110 112 111 107 121 111 111 107 118 112 112 113 125 122 115 135 120 134

2013 Study Case N-1 Overloaded Element Table

(Overloads in % of LTE Ratings - Except for Base Case overloads which are in % of Normal Ratings)


5.2.3 N-1-1 Thermal and Voltage Violation Summary

Provide a summary of any N-1-1 non-compliance conditions including identification of the NERC, NPCC, ISO-NE and/or local planning criteria violations that were identified in the simulations that were conducted. Additionally, to the extent possible, provide an explanation of the conditions that result in non-compliance, the potential causes as well as the likelihood and duration that such conditions might exist. Provide a review of any N-1-1 voltage criteria violation or reactive resource deficiencies that were identified in the simulations that were conducted.   If no violations are found, state “N-1-1 study indicated no violations found.”

Results for N-1-1 conditions which would normally include a “line out” variable in the summary provided. Cases may also involve adjustment to generator dispatch conditions and/or other system adjustments between the modeled contingencies. In cases were such adjustments were used, identify the adjustments made and, if applicable, the response rate of the generators or other devices used in the analysis and included in the results provided.

5.2.4 Results of Extreme Contingency Testing

Provide a summary of the results of tests conducted for extreme contingencies as defined under NERC TPL-004 category D contingency testing or any other applicable extreme contingency testing.

5.2.5 Results of Delta P Testing
Provide a summary of the results of any Delta P testing conducted as part of the study.
5.3 Stability Performance Criteria Compliance
5.3.1 Stability Test Results

Provide a summary of any all-lines-in stability non-compliance conditions including identification of the NERC, NPCC, ISO-NE and/or local planning criteria violations that were identified in the simulations that were conducted. Additionally, to the extent possible, provide an explanation of the conditions that result in non-compliance, the potential causes as well as the likelihood and duration that such conditions might exist.  If no violations are found, state “No Stability Violations with All Lines In.”

5.3.2 All-Lines-In Stability Violation Summary

A summary of the results of stability tests should be provided in a similar format to that shown in Table 5‑3 below. Results concerning loss of source as well as stable/unstable system performance should be provided for each of the test conditions simulated.  Detailed results tables and/or dynamic response plots should be used as the reference and included in Appendix F. 

Table 5‑3
Example Stability Study Result Summary; Light Load Cases

	ID
	Fault Type
	NERC

Cat
	Fault Description
	Fault Clearing Time
	NY-NE Interface at  1200 MW
	Loss of Source (MW)
	NY-NE Interface at -1200 MW
	Loss of Source (MW)

	NC1
	3 PH
	B
	at Station on line 1990N Baldwin Junct A
	5@Station, 34.5@FrostBridge
	Queue 199 unit isolated by contingency
	100.8
	Queue 199 unit isolated by contingency
	100.8

	NC2
	3 PH
	B
	at Station on line 1575N to Baldwin Jct B
	5@Station, 31.5@BunkerHill
	Stable
	0
	Stable
	0

	NC3
	3 PH
	B
	at Station on line 1585N to BunkerHill
	5@Station, 36.5@BunkerHill
	Stable
	0
	Stable
	0

	NC4
	3 PH
	B
	at Station on line 1575S to Oxford
	5@Station, 36.5@Oxford
	Stable
	0
	Stable
	0

	NC5
	3 PH
	B
	at Station on line 1585S to South Naug
	5@Station, 36.5@South Naug
	Stable
	0
	Stable
	0

	NC6
	3 PH
	B
	at Station on line 1990S to Stevenson
	5@Station, 34.5@Stevenson
	Stevenson Hydro unit unstable and tripped
	29
	Stevenson Hydro unit unstable and tripped
	29

	NC6_wPP
	3 PH
	C
	at Station on line 1990S to Stevenson
	5@Station, 5@Stevenson
	Stable
	0
	Stable
	0

	NC7
	3 PH
	C
	at Frost Bridge on line 1990N to Baldwin Junct A
	5@FrostBridge, 34.5@Station
	Queue 199 unit isolated by contingency Station unstable and tripped
	651.9
	Queue 199 unit isolated by contingency Station unstable and tripped
	651.9

	NC7_wPP
	3 PH
	C
	at Frost Bridge on line 1990N to Baldwin Junct A
	5@FrostBridge, 5@Station
	Queue 199 unit isolated by contingency
	100.8
	Queue 199 unit isolated by contingency
	100.8

	NC8
	3 PH
	B
	at BunkerHill on line 1575N to Baldwin Jct B
	7@BunkerHill, 5@Station
	Stable
	0
	Stable
	0

	NC9
	3 PH
	B
	at BunkerHill on line 1585N to Station
	7@BunkerHill, 5@Station
	Stable
	0
	Stable
	0

	NC10
	3 PH
	B
	at Baldwin on line 1990N Baldwin Junct A
	34.5@Station, 34.5@FrostBridge
	Queue 199 unit isolated by contingency
	100.8
	Queue 199 unit isolated by contingency
	100.8

	NC11
	3 PH
	B
	at Baldwin on line 1575N to Baldwin Jct B
	34.5@Station, 36.5@BunkerHill
	Stable
	0
	Stable
	0

	NC12
	3 PH
	B
	at South Naug on line 1585S to Station
	7@South Naug, 34.5@Station
	Stable
	0
	Stable
	0

	NC13
	3 PH
	B
	at Oxford on line 1575S to Station
	7@Oxford, 34.5@Station
	Station unstable and tripped
	551.1
	Station unstable and tripped
	551.1

	NC13_wPP
	3 PH
	B
	at Oxford on line 1575S to Station
	7@Oxford,5@Station
	Stable
	0
	Stable
	0

	NC14
	3 PH
	B
	at Stevenson on line 1990S to Station
	5@Stevenson, 34.5@Station
	Station unstable and tripped
	551.1
	Station unstable and tripped
	551.1


5.3.3 Line-Out-of-Service Stability Violation Summary

Provide a summary of any line-out-of-service stability non-compliance conditions including identification of the NERC, NPCC, ISO-NE and/or local planning criteria violations that were identified in the simulations that were conducted. Additionally, to the extent possible, provide an explanation of the conditions that result in non-compliance, the potential causes as well as the likelihood and duration that such conditions might exist. If no violations are found, state “No Stability Violations with Lines Out of Service.”

5.4 Short Circuit Performance Criteria Compliance

Summarize all short circuit related non-compliance issues including but not limited to evaluation of through fault and interrupting capability of circuit breakers, switches, bus system, ground grids, etc.  Provide an explanation of the conditions that result in non-compliance, the potential causes as well as the likelihood and duration that such conditions might exist.  If no violations are found, state “No Short Circuit Duty Capability Violations were found.”

5.4.1 Short Circuit Test Results

Describe the results of short circuit simulation tests for system equipment including a discussion of any noteworthy conditions including but not limited to: 
· Overduty Conditions – Previously identified (prior studies, etc.)
· Overduty Conditions – Newly identified in this study
· Marginal Conditions that should be monitored closely by future studies.

Detailed results tables and/or one line diagrams should be used as the reference and included in Appendix F. Summary tables supporting the conclusion should be included in the body of the report. Table 5‑4 below is an example of the type of information that should be included in this section.  
Table 5‑4
Example Short Circuit Test Results Table

[image: image4.wmf][1] [3]

SUBSTATION

BREAKER ID

BREAKER RATING 

(A)

Notes

ALLNGCR80184 115.kV

100-1-2

40,000

100.4

Note 5a

ANSONIA 115.kV

100-1-3

40,000

41.8

BAIRD 88 115.kV

100-1-4

63,000

35.7

BROADWAY 115.kV

100-1-5

40,000

84.0

DEVON 88 115.kV

100-1-6

63,000

78.8

OLD TOWN 115.kV

100-1-7

24,258

64.3

PEQUONNO 115.kV

200-1-1

65,000

98.7

Note 4a

SACKETT 115.kV

200-1-2

22,624

72.4

SINGER 345.kV

TYPICAL

50,000

69.9

TRAP FALLS 115.kV

500-1

43,723

31.4

TRUMBULL 73 115.kV

300-1-2

50,000

62.0

W.RIVR88 115.kV

100-1-1

40,000

87.7

W.RIVR89 115.kV

100-3-4

40,000

87.7

WATER ST_UI 115.kV

500-3-4

38,413

93.7

Note 4b

WATER ST_UI 115.kV

400-4

40,000

95.4

Note 4c

WOODMT89 115.kV

600-6

40,000

35.9

TABLE NOTES:

5. Overduty Conditions

a) These breakers are above their SC rating and should be scheduled for replacement.

   [2]     WORST CASE 

BREAKER DUTY (%)

4. Marginal Conditions

a) These breakers are at their SC rating and are over 30 years old.





b) These breakers are approaching their SC rating and may involve bus bracing issues as well.





c) These breakers are approaching their SC rating and may be considerer for replacement.

SHORT CIRCUIT EFFECTS ON TRANSMISSION CIRCUIT BREAKERS

1. Breaker Rating (A): 

This is the corrected interrupting rating of the breaker (see Note 3).  Depending on each circuit breaker's design, it is sometimes 

necessary to modify the nominal or nameplate interrupting rating to account for the type of fault or for local operating conditions including 

Reclosing Duty and/or Operating Voltage.

2. Breaker Duty (%): 

This is a percentage of the breaker’s worst case SC current compared to its corrected interrupting rating.  Breaker rating standards 

require the worst case phase fault current be corrected by appropriate factors including nominal breaker interrupting time, minimum 

contact parting time, system X/R ratio, and proximity to generation sources.   The breaker duty shown is the worst case based on various 

combinations of phase and ground faults.  

3. Fault Types and Breaker Ratings (1Φ and 3Φ): 

For each breaker shown in the table various combinations of phase and ground faults were studied.  The phase current component of 

each fault types was compared to both the 1Φ and 3Φ interrupting ratings of each breaker as appropriate.  Certain older breakers   (K ? 

1.0) have a 15% higher interrupting rating for 1Φ faults over 3Φ faults, while modern breakers (K = 1.0) have a single rating for all fault 

types.   The rating shown in the table is the applicable worst case 1Φ or 3Φ interrupting rating depending on which fault type produces 

the most severe duty for each particular breaker.


Although the example above describes the effect on circuit breaker fault duty only, it may also be necessary to include additional analysis that describes the impact of added fault currents on other system equipment such as switches, bus system, ground grids, etc.
5.5 Other Assessment Criteria Compliance

Summarize all other assessment related non-compliance issues.  Provide an explanation of the conditions that result in non-compliance, the potential causes as well as the likelihood and duration that such conditions might exist. If no violations are found, state “No Short Circuit Duty Capability Violations were found.”
5.5.1 Other Assessment Results

Provide a summary and explanation of the results of the assessment that was performed.

Section 6 
Conclusions on Needs Assessment
Provide a summary statement concerning the results of the study and the ability for the study area to meet the referenced criteria.  Be specific with regard to which of the specific criteria categories is the “driver” of the need.

· Identify all specific NERC, NPCC, and ISO-NE criteria that the system failed to meet

· Clearly state the system needs that were identified and need to be addressed as a result of the studies conducted

· Provide a summary of the initial year and load level that the system fails to meet the specified criteria along with specific information concerning the year and load level within the range of years and load levels studied that each of the identified problems first arise.

· Include a discussion of in-service dates of any required system modifications needed to address the identified violations and identify whether this will be further defined in another study

Section 7 
Appendix A:  Load Forecast
Table 7‑1
Example Seasonal Peak Load Forecast Distributions
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Section 8 
Appendix B:  Upgrades Included in Base Case

Section 9 
Appendix C:  Case Summaries and Load Flow Plots

Table 9‑1
Example Case Summaries and Load Flows
                                       2007 SERIES, NERC/MMWG BASE CASE LIBRARY

                                       2018 SUMMER, FINAL

                                                           GENERATION

                                                           ~~~~~~~~~~

                                                           ~~~VT/MA~~~

             #                V      MW     MX       #                V      MW     MX       #                V      MW     MX

          70705 VTYAK G     0.970   667    150*   73072 ALT12 PF    1.033    65     22*   73073 ALT34 PF    1.032    81     22*

          72986 BERKPWR     0.971   305    -26    73069 MAPR1 PF    1.019   105     27    73070 MAPR2 PF    1.020   104     27

          73071 MAPR3 PF    1.015    95     27    73085 MT.TOM      1.005   146     17    72512 BRSWP G1    1.016   280     68

          72513 BRSWP G2    1.016   250     68    73083 NRTHFD3     1.021   250     80*   73084 NRTHFD4     1.021   250     80*

          72930 STNYBK1A    1.041    65     22    72931 STNYBK1B    1.041    65     22    72932 STNYBK1C    1.041    65     22

          72933 STNYBK 1    1.041    87     25    72934 STNYBK2A    1.041    65     22    72935 STNYBK2B    1.041    65     22

          73080 WSPFLD 3    0.971   107    -27    72244 MILLENST    1.006   117     21    72243 MILLENCT    1.007   273     47

                                                            ~~~CT~~~

             #                V      MW     MX       #                V      MW     MX       #                V      MW     MX

          73562 MILL#2      1.009   940    291    73563 MILL#3      1.010  1276    386    73558 MONTV#5     0.969    81      0

          73559 MONTV#6     0.973   402    -60    73555 MIDDTN#2    0.995   117     17    73556 MIDDTN#3    0.979   233     17

          73557 MIDDTN#4    1.015   338    200*   73565 LAKERD#1    1.020   280     88    73566 LAKERD#2    1.018   305     88

          73567 LAKERD#3    1.018   305     88    73549 SMD1112J    1.048    93      4*   73550 SMD1314J    1.048    93      4*

          73594 WALL LV1    1.017   102      9    73595 WALL LV2    1.017   102      9    73596 WALL LV3    1.017    51      6

          73501 KLEENGT1    0.000     0      0    73502 KLEENGT2    0.000     0      0    73503 KLEEN ST    0.000     0      0

          73588 MERIDEN1    1.066   172    130*   73589 MERIDEN2    1.066   172    130*   73590 MERIDEN3    1.065   196    130*

          73538 AESTH PF    0.984   180      0    73652 BE 11       0.976    90     37    73653 BE 12       0.968   170     37

          73654 BE 10 ST    0.967   180     37    73647 BPTHBR#2    0.991   170     37    73648 BPTHBR#3    0.972   375     37

          73570 DEVGAS11    1.068    42     26    73571 DEVGAS12    1.085    42     26    73572 DEVGAS13    1.085    42     26

          73573 DEVGAS14    1.068    42     26    73553 DEVON#7     1.008   107     26    73554 DEVON#8     0.000     0      0

          73574 MILFD#1     0.000     0      0    73575 MILFD#2     0.000     0      0    73651 NH HARBR    0.980   200     81

          73551 NORHAR#1    0.972   159    -17    73552 NORHAR#2    0.974    40    -17

                                                           ~~~ME/NH~~~

             #                V      MW     MX       #                V      MW     MX       #                V      MW     MX

          70060 MIS GT1     1.083   179    103*   70061 MIS GT2     1.083   179    103*   70062 MIS ST      0.000     0      0

          70377 AEC G1      1.082    54     20    70378 AEC G2      1.083    54     20    70379 AEC G3      1.082    54     20

          70389 BUCKS G4    1.043   190     88    70426 CHAMP G2    0.959    21      6*   70424 CHAMP G3    1.027    72     32*

          70425 NEWPCOGN    1.021    93     33*   70381 RPA CG1     1.065   179     80    70382 RPA SG2     1.070    93     43

          70422 WARRN G1    1.049    51     15*   70423 WARRN G2    1.068    45     11*   70386 WBK G1      1.049   184     88

          70387 WBK G2      1.049   184     88    70388 WBK G3      1.049   196     91    70365 WF WY #1    1.018    57     14*

          70366 WF WY #2    1.018    57     14*   70367 WF WY #3    1.019   125     32    70368 WF WY #4    1.022   636    138

          71857 COMRF G1    0.989    24    -10    71858 COMRF G2    0.987    41    -10    71859 COMRF G3    0.987    41    -10

          71860 COMRF G4    0.987    41    -10    71861 MOORE G1    1.001    48     -5    71862 MOORE G2    0.999    48     -5

          71863 MOORE G3    1.030    48     15    71864 MOORE G4    1.049    48     15    72868 NWNGT G1    1.020   422    152

          72702 CONEDG1     1.029   169    105*   72703 CONEDG2     1.029   169    105*   72704 CONEDG3     1.030   195    120*

          71950 GRANRDG1    1.006   280     54    71951 GRANRDG2    1.050   280    161*   72701 AESSTG      0.988   250     61

          72866 MERMK G1    1.038   113     30    72867 MERMK G2    1.038   320     86    72869 SBRK G1     1.005  1318    375*

          72870 SCHILLER    1.009    48     25*   72872 SCHILLER    1.009    48     25*   72871 SCHILLER    1.009    50     25*

                                                           ~~~NEMA~~~

             #                V      MW     MX       #                V      MW     MX       #                V      MW     MX

          71126 KEND CT     1.100   187    125*   71067 MYS8 GTS    1.037   460    122    71068 MYS8 ST     1.063   222    122

          71069 MYS9 GTS    0.000     0      0    71070 MYS9 ST     0.000     0      0    71060 MYST G4     0.000     0      0

          71061 MYST 5G     0.000     0      0    71062 MYST G6     0.000     0      0    71063 MYST G7     1.023   565    122

          79066 LOWELL P    1.028    92     13    71946 SALEM G1    1.027    82     14    71947 SALEM G2    1.027    80     14

          71948 SALEM G3    1.022   150     27    71949 SALEM G4    1.024   438     82    72059 LENERG1     1.023    65      4

          72060 LENERG2     1.025    20      2

                                                          ~~~SEMA/RI~~~

             #                V      MW     MX       #                V      MW     MX       #                V      MW     MX

          71095 ANPBLCK1    1.067   290     81    71096 ANPBLCK2    1.067   290     81    72377 BELL #1     1.046   290     50

          72378 BELL #2     1.046   290     50    72372 BP #1 GN    1.008   238     49    72375 BP #2 GN    1.007   240     49

          72370 BP #3 GN    1.024   605     83    72371 BP #4 GN    1.025   421     62    71531 OSP1  PF    1.032    77     17

          71532 OSP2  PF    1.032    77     17    71533 OSP3  PF    1.032    99     22    71534 OSP4  PF    1.032    77     17

          71535 OSP5  PF    1.032    77     17    71536 OSP6  PF    1.032    99     22    71084 NEA GTPF    1.049   111     40*

          71085 NEA GTPF    1.049   111     40*   71086 NEA STPF    1.066    80     55*   72666 FRSQ SC1    0.996    46     -5

          72667 FRSQ SC2    0.995    46     -5    72668 FRSQ SC3    0.997    46     -5    72661 MANCH09A    1.007   119     25

          72662 MANCH10A    1.007   119     25    72663 MANCH11A    1.007   119     25    72671 RISEG1CT    1.036   176     56

          72672 RISEG3ST    1.035   196     56    72673 RISEG2CT    1.036   176     56    72373 MPLP 1PF    1.035   108     53*

          72374 MPLP 2PF    1.017    44     27*   71251 CANAL G1    1.035   566    208    71252 CANAL G2    1.017   576    100*

          71094 PLGRM G1    1.033   670    116    71092 EDG ST      1.020   120     10    71093 EDG GTS     1.011   552     10

          71522 SOM G6      0.952   105      0    72669 TIVER G1    0.000     0      0    72670 TIVER G2    0.957    92    -40

          71524 DGHTNPWR    1.004   185     30*   71723 TAW1        1.000    58     -4    71724 TAW2        1.000    58     -4

                                 MW      MX                              MW      MX                              MW      MX

          MILLSTONE            2216     677       BRPT-ENERGY           440     110       MIDDLETOWN            688     234

          MONTVILLE             483     -60       NORWALK               199     -34       BPTHBR                567      75

          NHHARBOUR             200      81       DEVON                 107      26       MERIDEN               344     260

          WALLINGFORD           255      23       BERKSHIRE             305     -26       LAKEROAD              890     264

          STONYBROOK            412     136       MILLENNIUM            390      68       BRAYTONPT            1504     244

          HOPE                  548     167       FRSQ                  495      59       SOMERSET              105       0

          OSP                   506     115       NEA                   302     135       CANAL                1142     308

          PILGRIM               670     116       MASSPWRR              304      82       ANP-BELLINGHAM        580     100

          ANP-BLACKSTONE        580     161       EMI-TIVERTON           92     -40       EMI-DIGHTON           185      30

          SITHE-EDGAR           672      20       MYSTIC                565     122       NEWBOSTON               0       0

          SALEMHBR              750     137       SITHE-MYSTIC          682     245       SEABROOK             1318     375

          NEWINGTON             422     152       ConEd_Newington         0       0       SCHILLER              146      75

          MERRIMACK             433     116       WYMAN                 875     198       VTYANKEE              667     150

          BEARSWAMP             530     135       NORTHFIELD            500     160       ALTRESCO              146      44

          MIS                   358     206       AEC                   161      61       RPA                   272     124

          WESTBROOK             564     268       BUCKSPORT             190      88

                                                        INTERFACE FLOWS

                                                        ~~~~~~~~~~~~~~~

          NB-NE                1004    -119       ORRING-SOUTH         1361      65       SUROWIEC-SOUTH        836    -264

          SUR-SOUTH+214         988    -257       MAINE-NH             1452    -125       ME-NH+214            1604    -118

          SEABROOK-SOUTH       1731     193       NORTH-SOUTH          2445    -336       CMFD/MOORE-SO         263     -68

          SNDYPOND-SOUTH       2311      53       BOSTON IMPORT        4283    -454       SEMA/RI EXPORT       2318    -422

          SEMA EXPORT           523    -548       EAST-WEST            1773      90*      NY-NE  2200(170     -1248      72

                                                    HVDC TRANSFERS FROM H-Q

                                                    ~~~~~~~~~~~~~~~~~~~~~~~

          CHAT-1   =   357                        CHAT-2   =   357                        HIGHGATE =   192

          MADAWASK =     0                        PHII-P1  =  1000                        PHII-P2  =  1000

          EEL      =     0

                                                          BUS VOLTAGES

                                                          ~~~~~~~~~~~~

                                V  LMT                                  V  LMT                                  V  LMT

          70001 CHESTER       360.                72692 NWGTN345      357.                72694 SEBRK345      354.

          71789 TEWKS         357.                70759 MYSTIC        360.                71797 MILLBURY      355.

          72925 LUDLOW        350.                72926 NRTHFLD       355.                73106 SOUTHGTN      348.

          73108 CARD          354.                73109 MONTVILE      352.                73110 MILLSTNE      357.

          73116 MIDDLTWN      353.                71801 BRAYTN P      358.                71811 KENT CO.      354.

          71326 BRIDGWTR      356.                71336 SHERMAN       358.                71338 OS POWER      358.

          71337 WFARNUM       356.                70772 W MEDWAY      356.                70780 WWALP345      356.

          70783 PILGRIM       358.                70773 NEA 336       358.                71193 CANAL         359.

          71133 CARVER        357.                70655 SHELBRNE      115.  L             70795 FRMNGHAM      236.

          70793 MDFRM230      240.                70794 MDWLT230      241.                70818 MYSTC MA      117.

          71891 SALEM HR      119.                72096 MILLBURY      115.         0.0    71377 SOMERSET      118.

          72277 MIDWEYMT      117.                72259 MINK 183      118.                72574 WARRN 84      117.

          72569 FRSQ          119.         0.0    72566 PHILP183      119.                72553 ADMIRAL3      119.

          71405 PAWTUCKT      116.                71379 SWANSEA       117.                72269 WITNPD43      114.

          72278 FIELD 1       117.                72266 READ ST       116.                72267 S WREN29      116.

          72254 DEPOT129      115.                72255 DEPOT130      115.                72582 WOONSCKT      117.

          71403 WFARNUM       117.                72579 WOLF 171      118.                72584 HARTAVE       119.

          72544 JOHNSTN1      119.         0.0    72545 JOHNSTN2      119.         0.0    72560 DRUMROCK      117.        32.4 *

          72565 KENT CO       117.        75.6 *  72570 SOCK187       117.                72571 SOCK188       116.

          72557 DAVIST85      117.                72559 DAVIS 90      116.                72572 W.KINGST      116.        50.4 *

          72538 KENYON        116.                72581 WOOD RIV      115.                70512 ESX B-2       116.

          70487 COOL 345      345.                70520 W RUTLND      117.

                                                        AREA/ZONE TOTALS

                                                        ~~~~~~~~~~~~~~~~

          ISO-NE_GEN        31735                 ISO-NE_LOAD       33010                 ISO-NE_LOSS         812

          ISO-NE_INT        -2099
Section 10 
Appendix D:  Generator Dispatch Conditions

Table 10‑1
Example 2018 Base Case Generation Summary
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Section 11 
Appendix E:  Assessment Criteria (i.e., Steady State Thermal and Voltage Criteria)
Table 11‑1
Example Steady State Thermal Criteria

	SYSTEM CONDITION
	TIME INTERVAL
	MAXIMUM ALLOWABLE FACILITY LOADING

	Pre-contingency

(all lines in)
	Continuous
	Normal rating



	Post-contingency
	Less than 15 minutes after contingency occurs
	Short Time Emergency

(STE) Rating1

	
	More than 15 minutes after contingency occurs
	Long Time Emergency

(LTE) Rating


1 Post-contingency loading above LTE but below STE is considered acceptable as long as prompt system action  (local phase shifter adjustment, generation runback, or special protection system-SPS operation) could reduce loading below LTE within 15 minutes.

Section 12 
Appendix F:  Contingency List

Table 12‑1
Example NERC Category B Contingency List

[image: image7.png]Name

Description

217N
217s

18
INPage RIP
1o

1220

59169
61+58
6667
246

B112
172
lc129
G128

1175
Mis3
IN133
IN133-2_AS
k169
k193
NES

374
75

77
378

115-kV Single Line Outages (CMP)
Line Seet 217N Woodstock - Rumford P

Line Sect 2178 Woodstock - Kimball Rd

Line Seet 218 Rumford - New Page

Line Seet New Page - Rumford 1P

Line Seet 219 8. Gorham - Louden

Line Seet 220 8. Gorham - Louden

Line Seet 222 Wyman Hydro - Harris

Line Seet 223 S. Gorham - W. Buxton (post-auto sectionalizing)
Line Sect 223,224 & 2
Line Sect 224 &
Line Seet 226 Neweastle - Highland (post-auto sectionalizing)
Line Seet 227 Riley - AEC

Line Seet 228 Rumford IP - Rumford

Line Seet 229 Rumford IP - Riley

Line Sect 230 Riley -

S. Gorham - Sanford (pre-sectionalizing)

5 W. Buxton - Sanford (post-auto scctionalizing)

ay 1P
Line Sect 231 Westbrook Energy - S. Gorham
Line Seet 232 Spring St - Westbrook
Line Seet 233 Spring St - Westbrook
Line Seet 234 Spring St - Redbrook - Pleasant Hill
Line Seet 236 Maguire Rd - Branch Brook
Line Seet 237 Sanford - Maguire Rd
Line Seet 238 Louden - Maguire Rd
Line Seet 250 Maguire Rd - Three Rivers
Line Seet 275 Fore River - Cape
Line Seet 277 Fore River - Sewall St
115KV Single Line Outages (BHE)
Line Seet 59 & 69 Tunk Lake - Harrington - Epping
Line Seet 61 & 58 Boggy Brook - Hancock Tap - Tunk Lake
Line Seet 66 & 67 Graham - Rebel Hill - Boggy Brook - Deblos - Epping
Line Seet 246 Orrington - Graham
115-kV Single Line Outages (NH)
Line BI12 Becbe - Tamworth - White Lake
Line B172 Scobic - Chester
Line €129 Deerfield - Rochester
Line G128 Rochester - Madbury

Line L175 Deerfield - Madbury
Line M183 Dover - Madbury
Line N133 Schiller - 3 Riv 2
Line N133 Schiller - Bolt HL & Bolt HL T3 (auto-sectionalizing)
Line R169 Dover - 3 Rivers
Line R193 Scobic - Brentwood
Line Y138 White Lake - Saco Valley

345-LV Single Line Outages
Line Sect 374 Surowies
Line Sect 375 Maine Y
Line Sect 377 Maine Y

Buxton

ankee - Buxton

ankee - Surowiee

Line Sect 378 Maine Y:
Line Seet 385 Buxton - Deerfield
Line Seet 386 Buxton - WF Wyman

ankee - Mason

Line Sect 388 Orrington - Maxcy
Line Sect 391 Buxton - Deerfield (new)
Line Sect 392 Maine Y

Line Sect 396 Orrington - Chester - Keswick

ankee - Maxey's

Line Seet 3016 Orrington - Pt. Lepreau





Section 13 
Appendix G:  Contingency Results/Stability Plots/Short Circuit Results
Section 14 
Appendix H:  NERC Compliance Statement

This report is the first part of a two part process used by ISO-NE to assess and address compliance with NERC TPL standards. This Needs Assessment report provides documentation of an evaluation of the performance of the system as contemplated under the TPL standards to determine if the system meets compliance requirements. The Solution Study report is a complimentary report that documents the study to determine which, if any, upgrades should be implemented along with the in-service dates of proposed upgrades that are needed to address the needs documented in the Needs Assessment report. The Needs Assessment report and the Solution Study report taken together provide the necessary evaluations and determinations required under the NERC TPL standards.

This study provides a detailed assessment of [the portion of] New England’s electric system performance for the [years1-year5] next five years and reviews system performance expected for years [year6-year10] six through ten.  This study shows performance for NERC Category A conditions in Section ____ ,Pages _____ and performance was [adequate/inadequate].  The study shows NERC Category B condition performance in Section ____ ,Pages ___ and performance was [adequate/inadequate] .  NERC Category C review can be found in Section ___, Pages ____ and performance was [adequate/inadequate].  For NERC Category B and C review [all/select] contingencies were studied.  [If some contingencies were not studied then insert - See Section ____, Pages___ showing why they were not studied and could be expected to produce less severe system results].   As shown in Section ____(Pages ___to___ ) the critical system condition is expected in year ____ with a load of ______.  As shown in Section ____ (Page____) the study includes a peak load of _____ in _____ and shoulder load of _____.  These loads identify system conditions expected over the next five years and ensure that marginal conditions will be identified for years six through ten.  Marginal conditions are expected after five years in year as reviewed in section ______.  This study uses normal operating procedures as illustrated by transfers, phase shifter settings and normal capacitor settings.  Transfers are as shown in Section ____ (Page___).  Note that while firm transfers are not explicitly modeled or used in New England the system conditions used in this study are always sufficiently stressed to ensure transfer capability across interfaces are maintained.  This study includes existing and planned Demand Response, Smart Grid, transmission and generation facilities as shown in Section ____ (Pages____ ).  Demand response effects are included in load projections.  The study includes reactive resources as shown in Section ____ (Pages___).  Reactive resources will provide (in)adequate voltage support for the next five years and projections are that (in) adequate support can be expected in years six through ten as shown in Section_____ (Page __).  Planned outages are addressed through generator dispatch as shown in Section ___ (Page   ).   The effects of existing and planned protection systems (clearing times) can be found in Section ___ (Pages___).  The effects of existing and planned control devices (Dynamic Control Systems) can be found in section ____, (Pages ____).  ISO New England Operations coordinates and approves planned generator and transmission outages looking out one year.  Long term planning studies look at 90/10 load, stressed dispatch and line out conditions that historically provide ample margin to perform maintenance.
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