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RELIABILITY STUDIES
For the purpose of this window, PJM will ensure that all reliability needs are met through the planning horizon for the proposed interconnection of up to 7,500 MW of New Jersey offshore wind.   The primary reliability tests will be performed using 2028 system conditions, which is PJM’s long-term planning model and also happens to be the first year of the assumed interconnection.  Other critical reliability tests such as stability and short circuit will be performed using 2025 system conditions.  This technical document will supplement the information contained in PJM’s Manual 14b and is being provided to help window participants better understand particular aspects of the various technical studies so that they can apply them as part of the 2021 NJ OSW SAA window. 
Generator Deliverability Test
The generator deliverability test will be performed for summer, winter and light load conditions and the dispatch of the offshore wind will be based on the 6 study requirements in the table below.
Under this study approach, system upgrades will be determined to accommodate the future award of Capacity Interconnection Rights (CIRs) equal to 30% of the OSW capability.  To achieve 30% CIRs, the proposed transmission solution package will need to satisfy all 6 study requirements.  In terms of how much OSW energy can be delivered without curtailments, the approach PJM employs for these study requirements[footnoteRef:1] also means that after the necessary upgrades: [1:  	PJM will start with all generators in its footprint dispatched at the “base case” levels.  For each flowgate impacted by the new generator PJM will identify the subset of all (electrically-nearby) generators (wind and conventional) that contribute (or “harm”) that flowgate.  For the summer and winter peak cases, this entire subset of generators is then ramped up to its ramping limit for the summer and winter cases.  For the light load case, only other wind generators in that subset are ramped up.
	If adding the new generator to this subset of generators creates a criteria violation on that flowgate, the new generator would have to pay for the upgrade to resolve the new violation.  This ensures that existing generators are protected up to their ramping limit and new generators pay for upgrades that may be necessary to allow them to be placed on the system and ramped to the limit.] 

· Energy is deliverable up to the tested ramping limit under all single contingency (N-1) conditions.  This means N-1 deliverability exists under stressed dispatch conditions of nearby existing and planned resources for:
· At least 30% of the total new OSW capability during summer peak conditions; this is referred to as the Capacity of the unit
· At least 60% of the total new OSW capability during winter and light load conditions
· At least 80% of each new OSW capability at a particular POI during winter peak and light load conditions
· Energy is deliverable up to the tested ramping limit under all common mode outage conditions. This means common mode deliverability exists under stressed dispatch conditions of nearby existing and planned resources for:
· At least 30% of the total new OSW capability during summer peak conditions
· At least 60% of the total new OSW capability during winter and light load conditions
· At least 100% of each new OSW capability at a particular POI during winter and summer peak conditions
· At least 80% each new OSW capability at a particular POI during light load conditions 
	2028 Generator Deliverability Requirements For New Jersey Offshore Wind Units

	Season
	Contingency Type
	Base Case Dispatch*
	Ramping Limit*

	Summer
	Single
	30%
	30%

	Winter
	Single
	60%
	80%

	Light Load
	Single
	60%
	80%

	Summer
	Common Mode
	 30%
	100%

	Winter
	Common Mode
	60%
	100%

	Light Load
	Common Mode
	60%
	80%

	* Expressed as % of Maximum Facility Output (MFO)
	



The system is first tested without the new OSW capability to make sure that any criteria violations that may exist are either addressed by PJM with an RTEP upgrade or excluded from further analysis if no RTEP upgrade has been identified to (1) establish a baseline that ensures the grid capability is maintained for the existing system; and (2) only assign the grid upgrades required to resolve the incremental criteria violations associated with the new OSW generators to NJ under the State Agreement Approach. 

The implication of this study approach is that (as long as these OSW study assumptions are not changed by PJM in the future or impacted by the parameters of the future generator), NJ selected generators would be eligible to obtain the following interconnection service (in addition to the 30% CIRs). 
· PJM’s study process would preserve the delivery of energy under N-1 conditions for 30% of the MFO during summer and 80% of the MFO during winter and light load conditions because:
· The system would be studied to make sure the deliverability of NJ OSW energy hasn’t eroded; and, 
· Any new generators interconnecting subsequently would be studied in addition to ramping NJ generators to the 30% and 80% ramping limit levels under the N-1 study cases.  
· Note: to the extent a transmission solution implemented for NJ would create more system capability than what is needed for NJ’s OSW, that additional capability could be used by subsequent generators consistent with open access rules where system headroom is available to all customers. It may not be in the interest of NJ to select projects creating more capability, unless the added capability comes at no incremental costs (or would reduce expected future OSW curtailments)
· The study process would also preserve the deliverability of energy under common mode outage conditions of 100% during summer and winter study and 80% for light load because:
· The system would be studied to make sure the deliverability of NJ OSW energy hasn’t eroded; and 
· Any new generators interconnecting subsequently would be studied in addition to ramping NJ generators to the 80-100% ramping limit level for common-mode study cases. 

Load Deliverability Test

The load deliverability test will be performed for the summer and winter period for reliability purposes as necessary.  Load deliverability analysis is typically not required for the interconnection of new generation.  This is because the test allows units to be dispatched on or off.  However, when major system topology changes occur because of upgrades required to support the new generation, load deliverability studies may need to be performed to determine if LDA CETLs in the vicinity of the topology change are degraded below LDA CETOs.  The need for such studies is not commonly required for the interconnection of new generation even with significant upgrades because the likelihood of additional transmission degrading the CETL to this extent is extremely low.  If window participants decide to perform load deliverability analysis to evaluate potential reliability concerns related to topology changes and PJM recommends they start with the respective 2028 summer and winter base cases.

The load deliverability test will be performed for the summer period for economic purposes for all modeled LDAs in the MAAC region: BGE, DPL SOUTH, EMAAC, MAAC, PEPCO, PLGRP, PSEG, PSEG NORTH and SWMAAC LDAs.  This analysis should be conducted with and without the 6,400 MW of NJ OSW and the associated transmission requirements to determine the CETL change for the generation plus transmission additions.  The analysis should also be conducted with and without transmission additions to determine the CETL change for the transmission additions alone.  In all studies the NJ OSW solicitation #1 and its associated upgrade requirements should not be removed from the load deliverability models. 

In order to help facilitate window participants with these studies, PJM has provided the 2028 summer CETL cases and the associated analytical files for all the modeled MAAC LDAs without the 6,400 MW of NJ OSW and the required transmission enhancements.   PJM has also provided the 2028 summer CETL cases and the associated analytical files for the EMAAC and MAAC LDAs with the 6,400 MW of NJ OSW modeled at the default POIs without their required transmission enhancements.   PJM also provided an Excel workbook summarizing the CETOs, CETLs and limiting facilities that were identified.  Note that as part of this latter analysis with the NJ OSW that the CETLs actually went down for the EMAAC and MAAC LDAs.  Because the load deliverability analysis is being used to quantify the benefits of the NJ OSW, PJM recommends to not dispatch the NJ OSW off or down in order to improve the CETL.

PJM uses a combination of its own, in-house software programs and PowerGEM’s TARA program in order to perform the CETO and CETL studies.  While the procedures that PJM uses to develop the CETLs from the starting base cases follow those described in Attachment C.2 of PJM Manual 14b, PJM is not able to release the tools and algorithms it uses to participants to perform their own studies.  However, consultants and stakeholders familiar with the PJM process and the load deliverability procedure routinely perform load deliverability studies from the starting base cases without further guidance from PJM beyond the load deliverability procedure described in the PJM manuals.
Long-Term Deliverability Analysis
The long-term deliverability reliability analysis, also known as the 15-year analysis, will be performed using the reliability results from the 2028 generator and load deliverability studies and will involve a DFAX analysis coupled with the forecast load growth by PJM area through 2035 to extrapolate the 2028 AC deliverability thermal results to 2035 thermal loadings.  There is no separate 2035 model that should be used in this portion of the study.  As described in Attachment C.4 of PJM’s Manual M14b, the purpose of the long-term deliverability analysis is to identify long-lead time transmission enhancements over the 6-15 year portion of the planning horizon.   To assist window participants with this analysis, PJM has provided a 15 year load forecast workbook included with the 2028 reliability analytical files.
Consistent with how the long-term deliverability analysis is considered as part of the normal RTEP studies, PJM will examine the following as part of the long-term deliverability study evaluation of proposals
· All 2028 summer, winter and light load generator deliverability results loaded above 75% of the applicable conductor limit will be extrapolated to 2035.  2028 summer and winter load deliverability reliability results will be considered and extrapolated as deemed necessary.
· 230 kV and up conductor limits will be considered -- no transformers overloads will be considered.
· Single and tower line contingencies will be applied.
· Special post-contingency rating statements (SET PRECONTRATING and SET POSTCONTRATING) in the contingency file can be ignored.
However, there are some key differences between how the long-term deliverability analysis will be considered in the 2021 NJ OSW SAA window and how it is considered as part of the normal RTEP.  Because of the longer term nature of the NJ OSW solicitations and expected commercial in service dates, PJM and the NJBPU will be looking for transmission solutions to resolve all reliability violations that are identified through the long-term deliverability analysis instead of just those upgrades identified in section C.4.4 of Manual 14b.
Baseline Thermal and Voltage Analysis
The PJM baseline analysis should encompass an exhaustive analysis of all NERC TPL-001-4 P0-P7 contingencies on the 2028 summer, winter and light load base cases.  Thermal, voltage magnitude and voltage drop analysis should be examined according to standard PJM RTEP study procedures described in Manual 14b.
N-1-1 Thermal and Voltage Analysis
The N-1-1 test will be performed for the summer and winter period for reliability purposes as necessary.  N-1-1 analysis is typically not required for the interconnection of new generation.  This is because the test allows units to be dispatched on or off, i.e. N-1-1 unlike generator deliverability, N-1-1 does not test for bottled generation.  However, when major system topology changes occur because of upgrades required to support the new generation, N-1-1 studies need performed to determine if new reliability violations are introduced.  Window participants should perform an N-1-1 analysis to evaluate potential reliability concerns related to topology changes.  PJM recommends they start with the respective 2028 summer and winter base cases. Thermal, voltage magnitude and voltage drop analysis should be examined according to standard PJM RTEP study procedures described in Manual 14b.
Stability Analysis
The stability analysis will be performed using the supplied 2025 summer and light load dynamic models and associated analytical files.  Refer to Attachment G of PJM Manual 14b for a description of PJM’s general stability analysis procedures and system performance criteria.
PJM did not include any models for the NJ OSW units in the dynamic cases and will let the window participants decide how best to model them.  When adding the NJ OSW units PJM recommends that the remaining online generation in the PJM footprint be uniformly scaled down by the amount of NJ OSW added.  PJM recommends that the NJ OSW be initially dispatched at 30% of MFO in the summer and 60% of MFO in the light load.  When examining areas of stability concern, the NJ OSW and surrounding units within five buses (zero impedance lines are excluded in the layer count) away from the point of interconnections (POIs) of the NJ OSW should be dispatched at full output.  The reactive output of the NJ OSW should be adjusted to achieve unity power factor at the POI as close as possible within plant reactive capability limits and system operating voltage range. For contingencies near Artificial Island units (Salem units 1&2, and Hope Creek), the three units should be dispatched at full output with a unity power factor at the high side of GSU as close as possible while generator reactive limits in the power flow case and terminal voltage operating range (0.95 pu ~ 1.05 pu) are respected. System voltage at the high side of GSU should be also above the default operating lower limit defined in Section 3.11, PJM Manual 03.   For example, according to this table the system voltages at the 500 kV side of the Artificial Island unit GSUs should not go below 517 kV or 1.034 pu.   PJM will review the participant-supplied models after the close of the window and make a determination if they are acceptable.  
PJM will be supplementing the posted analytical files with one-line diagrams and recommended fault clearing times for the greater NJ area.  Participants can use the same voltage set points that are included in the 2028 steady-state summer and light load cases for the default POIs.

Short Circuit Analysis
For the purpose of this window, PJM will perform short circuit analysis on the supplied 2025 short circuit model with and without the NJ OSW and the associated transmission requirements.  PJM did not include any models for the NJ OSW units in the dynamic cases and will let the window participants decide how best to model them.  Short circuit analysis is described in Attachment G.7 of PJM’s Manual 14b.
FERC Form 715 Analysis
For the purpose of this window, PJM will consult with the impacted PJM Transmission Owners in order to evaluate their Form 715 criteria.  The PJM Transmission Owner Form 715 criteria are posted on the PJM website.  

















General Technical Study Questions and Responses
Question 1: We have a quick question on the correct “base” document to use when evaluating BPU Scenario. Should we use “2028 2035 Generator Deliverability Summary - CEII Version.docx" or “New Jersey Offshore Wind Study Phase 2 Study Results – Redacted.pdf “ ? For example when comparing the two we found that the redacted report does not mention some of the overloads reported by PJM in the word document.

PJM’s Response: Window participant should not use the redacted study report for the official overloads identified for this window.  This document is provided as a courtesy only as background to a study PJM performed for the BPU last year.  The apparent discrepancy between the posted reliability violations and the violations contained in Table 4 of the redacted report is that the redacted report used conductor limits and ignored special post-contingency rating procedures in the contingency files.  These steps are consistent with the long-term deliverability procedure for 2035 but not for the nearer-term 2028 study where all reliability limitations need to be considered.  Refer to the section on long-term deliverability procedure in the introduction to this document for additional guidance on this test.


Question 2: Is there, if any, a minimum separation required between the duct bank of cables (vertically or horizontally) to NOT qualify the arrangement as a P7 event? Can PJM clarify which of the four examples shown below will be considered for P7 event – e.g. outage of cables in ONLY ONE duct bank constitute a P7 event or if two duct banks containing cables with 10’ vertical or horizontal separation does NOT constitute a P7 and but cables in two duct banks next to each other without any separation will be considered a P7 event? We are trying to distinguish such events into either a P7 or an extreme event per NERC/PJM ‘s criteria. 
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PJM Manual 14B states that P7 criteria is not applicable to HVDC (manual says “excludes DC”).  Can PJM clarify the above P7 criteria for cables will be considered for both AC and HVDC cables? In addition, if Overhead HVDC lines are built on one common tower, will a loss of HVDC tower constitute a P7 event?

PJM’s Response: NERC TPL-001 P7 events involve either the loss of i) any two adjacent (vertically or horizontally) circuits on common structure or ii) loss of a bipolar DC line.   If the underground HVDC cables are in separate duct banks and are not part of the same bipolar DC line then PJM would not consider the loss of both duct banks in the examples above as P7 events. 






Question 3: Voltage and Var requirements: Can PJM clarify that for any proposal (HVDC or AC) will the developer be responsible for maintaining 0.95 power factor (dynamic VAR requirements) and voltage control at the point-of-interconnection (POI)? if  yes- should the pf and voltage control be maintained either at onshore location (point A in the image below)  or offshore platform (point B in image below) or both A&B? Can PJM also clarify if it is responsibility of off-shore wind-developers to consider pf and voltage control particularly for point B or both the points A and B? 
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PJM’s Response:  The ultimate POI will depend on the ownership of the facilities between the offshore substation and the existing onshore substation.  PJM will only require the 0.95 PF requirement and voltage control at the ultimate POI.   


















Question 4: Please elaborate on the specific power flow modeling required for each option.  
PJM’s Response: 
A description of the deliverables required for each of the options are described in each of the four problem statements.  With regard to the specific power flow modeling required for each option, sufficient power flow modeling detail should be provided to allow PJM to review all of the reliability, economic and other evaluation criteria outlined in the 2021 NJ OSW Proposal Window Overview document.  This includes but is not limited to all proposed equipment such as transmission lines, cables, transformers, substations, reactive devices, HVDC converter stations, FACTS devices, breakers etc., along with the relevant equipment parameters and assumptions needed to examine all evaluation criteria.  Equipment parameters and assumptions include but are not limited to ratings, impedances, line lengths, limits, settings, operational recommendations and restrictions and other applicable parameters and assumptions.  This information should be supplied to support both steady-state and time domain analyses as applicable for all options.

Question 5: What is the reason for the difference in the cost estimates provided in a number of the queue study reports for a second Conastone – Peach Bottom 500 kV line ($130M) and the redacted study report that PJM provided the NJBPU in the Fall of 2020? 
PJM’s Response: 
The cost estimate of $347M that PJM provided in the redacted study report contained both the PECO and BGE sections of a second Conastone – Peach Bottom 500 kV line whereas it appears that a number of the queue study reports only provided an estimate PECO section.  Since both the PECO and BGE sections are overloaded in the 2021 NJ OSW Proposal Window, participants will need to provide proposals that ensure the overloads on both sections are relieved.  

Question 6: Are NERC category P7 events considered as single contingency or multiple contingencies with respect to determining the Most Severe Single Contingency?
PJM’s Response: 
No, P7 events are not considered as single contingency events when determining the Most Severe Single Contingency.

Question 7: It appears that PJM listed flowgates to which the 6 proposed offshore wind projects contribute to but also flowgates to which the offshore wind projects do not contribute to (based on the generation deliverability DFAX criteria). That being said, when benchmarking the PJM analysis, I found that there are some flowgates which are loaded above 100% that have not been listen in the PJM results. My question is what is the criteria by which certain flowgates that do not have offshore wind contributions get listed? At a first glance it appears to be proximity to the offshore with sites and the New Jersey area. Also if proximity is indeed the criteria, could you please share for which PJM areas should flowgates be reported?  Could PJM provide that case for us to run in order to see which violations should be ignored? Alternatively if that is not possible, could PJM post a list of pre-existing violations prior to the addition of the OSW projects?
PJM’s Response: 
Similar to the PJM queue studies, in the NJ OSW studies PJM only reports overloads that are caused by the new generators.  There is no DFAX criteria used to make this determination.  The additional overloads identified that PJM did not include in the list of posted violations existed prior to the addition of the NJ OSW and therefore were not reported.  In order to create a case to examine any pre-existing violations, a participant can turn off the NJ OSW generators and scale the rest of the online PJM generation MW up uniformly up to make up the difference.  Note that PJM is not requesting reinforcements for any pre-existing violations and that is why we did not post them.  

Question 8: Solicitation#1 and Solicitation#2 Projects
· Should the Solicitation #1 and #2 project capacities be modeled in the study cases?
· How should the capacities be modelled? Will the specific POIs and power injections at these POIs as a result of the 1st and 2nd solicitation be provided? 
· If the answer to the above question is yes, then should any system violations resulting from Solicitation #1 and #2 projects be addressed by any solutions proposed as part of the SAA window?  

PJM’s Response: Solicitation #1 and the four POIs from the NJBPU Order are modeled in the steady-state study cases.  Once solicitation #2 is awarded, PJM will update the models to account for that information and include any required reinforcements. PJM and NJBPU are not requiring solutions that support solicitation #1.  

Question 9: Most Severe Single Contingency of 1500 MW
· Will NERC category P7 events, as defined in NERC TPL-001-4 standard under Table 1, be considered as single contingency or multiple contingencies with respect to determining the Most Severe Single Contingency? In other words, does 1500 MW limit apply to a P7 event?   
· Will NERC category P6 events, as defined in NERC TPL-001-4 standard under Table 1, be considered as single contingency or multiple contingencies with respect to determining the Most Severe Single Contingency? In other words, does 1500 MW limit apply to a P6 event?  

PJM’s Response: Per question 6 in the Reliability Criteria Evaluation FAQ, P7 events are not considered as single contingency events when determining the Most Severe Single Contingency. P6 events are not considered as single contingency events when determining the Most Severe Single Contingency.
Question 10: 
· Has PJM provided the results to the following analysis? If yes, where can they be downloaded from?
· 2028 Summer/Winter/Light Load Baseline Thermal and Voltage N-1 Contingency Analysis.  
· 2028 Summer/Winter N-1-1 Thermal and Voltage Analysis and Voltage Collapse.  
· 2028 FERC Form 715 Analysis.  

PJM’s Response: PJM did not identify an N-1 voltage issues with the NJ OSW and the N-1 thermal results were in all cases less severe than the generator deliverability results.  As a result, N-1 baseline results were not provided.  PJM did not provide any N-1-1 results but will be performing this analysis as part of the standard reliability evaluation of the window proposals. PJM did not provide FERC Form 715 analysis.  The NJ TOs performed a limited Form 715 analysis and did not identify any reliability issues beyond those that were posted for generator deliverability.

Question 11:  The load levels reflected in the “15 Year Load Forecast.xlsx” file provided is not the same loads observed in the accompanying cases. Please clarify.  The purpose of the 15 Year Load Forecast workbook is to account for load growth in years beyond 2028.

PJM’s Response: The accompanying steady-state cases are set using the load forecast for the year 2028.   Most of the case load plus losses should be within a close tolerance of the 15 Year Load Forecast for 2028.  Things that could cause difference are losses and discretely modeled behind-the-meter loads that are not included in the load forecast.

Question 12:  Is it expected from participants to develop their own stability study cases for years beyond 2025 (including future load growth, generation growth/retirement, transmission changes, etc.), or is it expected that study year 2025 model, as provided by PJM, directly be used for the entire analysis just by simply modeling the new offshore wind without changing any other system parameters?

PJM’s Response:  It is not expected that participants create stability cases for years beyond 2025 other than simply modeling the New Jersey offshore wind units.

Question 13:  Load Deliverability and alternative POIs
· 13a. Do the posted load deliverability cases already have the optimal redispatch?
· PJM’s Response: Yes, the cases are optimally dispatched at the CETLs
·  13b. If we move the POI to a different location how to calculate the new CETO?
· PJM’s Response: You can approximate the new summer CETO as reduction of 30% of the amount of OSW added to the LDA.
· 13c. At what amount should we model the new OSW generator at an alternative POI for the CETL study?
· PJM’s Response: You can model the unit online at 30% for the summer load deliverability studies and 60% for the winter load deliverability studies
· 13d. Does PJM perform optimal redispatch inside the LDA?
· PJM Response:  PJM generally does not perform optimal redispatch inside the LDA when determining the CETL because it is experiencing a capacity emergency and you want to rely on all the generation inside the LDA under these conditions.
· 13e.  What’s the difference between the thermal and voltage CETL cases?  
· PJM Response: Initially PJM runs the thermal analysis to determine the optimal CETL for an LDA.  Then we take the resulting thermal CETL case and reduce the reactive capability of the units inside the LDA by the % change in their PGEN from the starting case.  Then PJM runs the voltage magnitude and drop analysis on this revised thermal CETL case.  PJM will use PV analysis on this thermal CETL case if there are voltage problems to identify the voltage CETL. 

Question 13:  If a developer requests information for a particular line will PJM provide the maximum rating which can be achieved via reconductoring without requiring changeout or rebuild of the structures for the line in question?

PJM’s Response:  If a developer does not have this information they would need to contact the Transmission Owner directly.

Question 14:  Can PJM provide substation busbar’s rating information for the following substations. The information is needed to determine if the existing bus work will replacement or not. 
PJM’s Response:  If a developer does not have this information they would need to contact the Transmission Owner directly.

Question 15:  Questions on N-1-1:
· 15a. Can PJM post N-1-1 sub, con, mon files and (1- PJM generator average outage rate for each unit)? 
· PJM’s Response: 
a. Subsystem File: PJM will post “2020 Series 2025_N-1-1_v3.sub”.
b. Contingency File: The posted single contingency file can be used.
c. Monitored File:  The posted monitored file “Master_CETO_mon_2020_05062020.mon” can be used.  PJM will also include “Master_CETO_mon_2020_normal_03202020.mon”, which contains the normal monitored voltage limits. 
d. PJM Average EEFORd: 6.55%
· 15b. Per “2021 NJ OSW Window Reliability Evaluation Criteria FAQ.pdf” PJM indicated that N-1-1 should be performed for winter and summer cases per manual 14B. Can PJM please confirm that for N-1-1 there are no exceptions to redispatch of offshore wind (i.e. they will be dispatched up to capacity injection levels (30% for summer and 60% for winter) under “System adjustments” to resolve N-1  issues) ? If any exceptions, please describe. 
· PJM’s Response: Under PJM’s N-1-1 test, any generator can be dispatched down to resolve reliability violations.  PJM recommends not dispatching the OSW units above the levels in the base case however.
· 15c. Is there any maximum level of cumulative redispatch allowed for N-1, for example, if two nuclear units are redispatched down to 600 MW each to resolve a N-1 overload per the criteria below, the total redispatch should not exceed 1200 MW? 
· PJM’s Response: All online generation can be dispatched up or down without restriction except for nuclear units specified as an exception in the “Export” subsystem.  PJM also recommends not dispatching the OSW units above the levels in the base case.
· 15d. How does PJM implement 1- PJM generator average outage rate for each unit for performing N-1-1? Is there any TARA module OR if the Pmax of each of the generator in the .raw file is set to Pmax_modified = Pmax in base case *(1- PJM generator average outage rate for each unit)?
· PJM’s Response:  The PMAX of each PJM unit is multiplied by 1 – PJM Avg EEFORd for the purpose of restricting redispatch.  There is an input field in the TARA N-1-1 GUI for the PJM Avg EEFORd so the user does not have to manually modify the PMAX in the power flow case.  
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Question 16:  Question on long term (2035) deliverability: According to the latest change to Winter BPU Scenario 1, if conductor rating for 28GILBERT to SFLD is assumed to be the same as basecase model, this line will become overload in 2028 (101.33%) and 2035 (101.63%). However, the line is not included in PJM’s posted PJM 2035 Generation Deliverability Result(Winter). Can PJM please clarify if change to 28GILBERT to SFLD should be ignored?

PJM’s Response:  Since the line is overloaded in 2028 it should not be ignored.  PJM will update the 20235 winter results to reflect the revised rating.

Question 17:  Can PJM provide what is the updated breaker configuration at Red Lion to remove overload on LS Power cables?

PJM’s Response:  This was an assumption made by the PJM consultant that performed the New Jersey Offshore Wind Study Phase 2 study and has not been confirmed to be a valid solution.

Question 18:  What is the reason of derating of lines in the contingency definitions around Smithburg, for example, “'JC-P1-2-JCC-230-018” derates Smithburg to Windsor 230 kV line to Rate B= 989MVA from modelled Rate B = 1652 MVA 

PJM’s Response:  The “SET PRECONTRATING” and “SET POSTCONTRATING” commands are added to contingency definitions when the contingency results in a more limiting rating on a transmission element than would not existing otherwise.  If a developer does not have this information they would need to contact the Transmission Owner directly.

Question 19:  The stated goal for NJ offshore wind is 7,500 MW. However, in the SAA FAQ form, PJM has stated that the posted models have 7,648 MW. This is due to the modeling of Solicitation#1 project (Orsted Ocean Wind 1) interconnection at BL England (432 MW) and Oyster Creek (816 MW). These are also the respective queue system impact study MW values for the project, totaling 1,248 MW. This is 148 MW in excess of the NJBPU announcement that the award was for 1,100 MW. Are the MW values modeled at BL England and Oyster Creek to be kept consistent with what PJM modeled under their scenario 1 (432MW and 816MW respectively) or should it be changed to 1100 MW consistent with the first solicitation award (300MW and 800MW respectively) for the SAA Offshore Transmission Window related studies?

PJM’s Response:  The values modeled for solicitation #1 should be kept at 432 MW at BL England and 816 MW at Oyster Creek.
Question 20:  Which cases did PJM use to perform the “Baseline Thermal and Voltage N-1 Contingency Analysis”?

PJM’s Response:  PJM ran these assessments on the 2028 cases supplied.

Question 21:  Which cases did PJM use to perform the “N-1-1 Thermal and Voltage Analysis and Voltage Collapse”?

PJM’s Response:  PJM did not perform this analysis yet but will be using the cases supplied along with the various proposals received to perform this evaluation.

Question 22:  It is understood that PJM had developed and evaluated pre and post offshore wind study cases. The study results obtained by PJM are based on comparing the results from pre and post offshore wind cases. The thermal violations/flow gates identified are incremental violations observed after the addition of the offshore wind injection in the post offshore wind case and not based on whether the offshore wind projects are contributing to those flow gate violations. Can PJM confirm or clarify this statement?

PJM’s Response:  Correct, PJM only identified those reliability violations that would not have occurred but for the NJ OSW projects.  PJM is not looking for proposals to solve any existing baseline violations without the OSW.

Question 23:  When adding the offshore wind injections, did PJM scale the rest of the online PJM generations in a uniform manner or selective generations were scaled?

PJM’s Response:  PJM scaled the rest of the online PJM generation in a uniform manner. 

Question 24:  When examining alternative POIs and injection amounts, are participants expected to provide PJM with a full set of reliability studies including long-term deliverability, N-1-1, stability and short circuit?

PJM’s Response:  Yes.  PJM will need the reliability study results that participants performed for any proposal submitted regardless of whether they involve the default or alternative POIs and injection amounts. 

Question 25:  I had a follow up question with regards with the re-scaling for the no OSW wind case which should be used as a benchmark for the violations. When the re-scaling the case for the No OSW scenario - should BL England and Oyster Creek also be scaled down? Or since they are part of the first solicitation should they be kept in the "No OSW" case at their respective injection levels?

PJM’s Response:  PJM does not require the creation of a “no OSW” case.  If examining alternative injection locations or reduced overall OSW injection amounts then you should not reduce the output of solicitation #1 at BL England and Oyster Creek since the objective is to include the full impact of all the solicitations as part of the analysis.


Question 26:  We assumed that the "IMPORT" subsystem defined in the PJM provided sub file is representative of all PJM online generation. Should the DFAX of this system be added to the DFAX of each individual load area to determine the DFAX to be used in the long-term deliverability analysis. Can you please confirm that this subsystem is representative of all PJM online generation?

PJM’s Response:  Yes that’s correct.  Area DFAX of JCPL = JCPL Subsystem Dfax + Import Subsystem DFAX

Question 27:  Can PJM provide the PSS/E area numbers corresponding to the long-term deliverability area names in the 15 year load forecast workbook?

PJM’s Response:  Refer to the table below.

	15 Year Forecast Name
	PSS/E Area Number

	PENELEC
	226

	METED
	227

	JCPL
	228

	PL
	229

	PECO
	230

	PSEG
	231

	BGE
	232

	PEPCO
	233

	AE
	234

	DPL
	235

	UGI
	236

	RECO
	237

	APS
	201

	ATSI
	202

	AEP
	205

	DAYTON
	209

	DUKE
	212

	DLCO
	215

	COMED
	222

	VAP
	345

	EKPC
	320

	OVEC
	206

	SMECO
	238







Question 28:  Can PJM provide guidance on solution submissions where the technology to a specific POI is identical, either AC or HVDC,  but originates from Offshore Platforms from different WEA lease areas. Is a separate submission required for each or can it be one submission with the alternatives for current and future WEA lease area Offshore Platforms?

PJM’s Response:  Solutions originating from different offshore platforms should be submitted as separate Option 2 proposals.

Question 29:  The P7 common structure criteria has an exclusion for common circuits for 1 mile or less in TPL-001-4. Can PJM clarify is this an additive or cumulative or a single one-time criteria. For example can this be ten 528 ft  adding up to 5280 ft/mile meeting the criteria of 1 mile or less or is it one single 5,280 ft segment.

PJM’s Response:  If the same multiple circuits share a common structure for more than one continuous mile PJM will consider this under P7 criteria. 

Question 30:  Which cases did PJM use to perform the “Baseline Thermal and Voltage N-1 Contingency Analysis?”

PJM’s Response:  This analysis was performed on each of the posted cases, i.e. the summer, winter and light load 2028 cases. 

Question 31:  Which cases did PJM use to perform the “N-1-1 Thermal and Voltage Analysis and Voltage Collapse”

PJM’s Response:  This analysis was not performed yet by PJM but will be performed on each of the posted cases, i.e. the summer, winter and light load 2028 cases, when evaluating proposals. 

Question 31:  No Offshore Wind Case: Should this case include or exclude the solicitation 1 projects (BL England and Oyster Creek)?

PJM’s Response:  Transmission upgrades have been included in the models provided for NJ OSW solicitation number 1, so if participants are trying to determine what upgrade requirements would not existing but for the OSW in the BPU Order, they can turn off the 6,400 MW OSW at the four POIs in the Order and scale up the remaining PJM generation uniformly not to exceed the PMAX of any online generator.  

Question 32: Short circuit questions
· 32a. There are additional generations modeled at BL England and Oyster creek stations that couldn’t be accounted for. These generations shown below were not seen in the power flow cases and also they are not matching with the 1st solicitation.
· BLE#3 (228103 155MW): Not found in the power flow case?
· O C Gen (206325 687MVA): Not found in the power flow case?
· PJM Response: PJM will remove these generators and repost the short circuit model.  Note that no NJ OSW generators have been modelled in either the stability or short circuit models.
· 32b. Reclosing setting was observed at transformer on some of the breakers. Just wanted to confirm if we can consider the breakers as modeled with reclosing option on power transformers?
· PJM Response: The reclosing setting is a breaker-specific parameter and is defined by the owner of the breaker regardless of the facilities it protects.
· 32c. Is reclosing option considered for all types of faults (SLG, 3PH, LL and LLG) since nothing specific was mentioned for the breakers at the POIs and the stations in their vicinity?
· PJM Response:  Breakers are evaluated for interrupting capability under fault types 3LG and 1LG. Unless reclosing has been specified for a breaker in the files provided it should be assumed that there is no reclosing for the breaker.
· 32d. Does PJM have a particular fault setting to perform the short circuit or breaker adequacy? 
· PJM Response: PJM defers to the fault settings defined by the Transmission Owner and listed in the OSF file.  Refer to the OSF file associated with the Transmission Owner’s area where the POI is located.

Question 33: Can window participants GNET the OSW as a conservative approach to examining system stability?

PJM Response: Yes, GNET approach can be used as a high level screening method for first swing transient stability issues, but it could give overly conservative results, therefore any stability issues that are identified using GNET approach will need to be verified with more refined models.

Question 34: Please clarify PJM’s response to Question 29 in the “Reliability Evaluation Criteria FAQ v4 6.18.21.” Would there be a violation of the P7 common structure criteria if multiple circuits share a common structure in several segments, none of which individually exceed 5280 feet and in aggregate do not exceed 5280 feet? For example, along a single right of way, would three separate and distinct segments of common structure at 1000 feet each (totaling 3000 feet of common structure), violate the P7 criteria?  Would there be a violation of the P7 common structure criteria if multiple circuits share a common structure in several segments, none of which individually exceed 5280 feet however, they in aggregate exceed 5280 feet? For example, along a single right of way, would three separate and distinct segments of common structure at 2500 feet each (totaling 7500 feet of common structure), violate the P7 criteria?

PJM Response: In order for P7 common structure criteria to be applicable, the multiple circuits must share a common structure for more than 1 continuous mile.  Once a common structure meets this qualification, it is subject to P7 criteria.

Question 35: Please advise which of the following reliability violations should be addressed by the PJM SAA OSW Transmission Window proposals: 
a. Only new violations resulting from the addition of the “NJ OSW”. 
b. Existing violations which are exacerbated by the addition of the “NJ OSW”.   
c. Please also clarify if reliability violations resulting from the Solicitation#1 and #2 offshore wind projects should be addressed by SAA Transmission Window proposals.

PJM Response: Only new violations that are caused by the addition of the NJ OSW should be addressed as part of this window.  Reliability violations caused solely by Solicitation #1 have already been included in the models and PJM and NJBPU are not seeking proposals for Solicitation #1 by itself.  PJM will not include any incremental upgrades associated with Solicitation #2.  NJBPU has recently requested that window participants submit proposals to satisfy the Option 1a requirements for Solicitation #2.  However, PJM and NJBPU reserve the right to not select some or all of the Option 1a upgrades proposed for Solicitation #2 for consideration under the SAA.

Question 36: In response to Question#25 in the FAQ document, it was mentioned that PJM does not require the creation of a “no OSW” case. Please advise how cost allocation will be determined for NJ OSW’s contribution in the absence of a “no OSW” case.

PJM Response: No baseline upgrades under the SAA will be assigned for upgrades that are not caused by the NJ OSW.  As part of this window, PJM provides the reliability violations that need to be resolved by proposals for the default set of POIs and injection amounts. If window participants are using the default set of POIs and injection amounts then there is no need for them to create a “no OSW” case.  However, if participants decide not to use the default set of POIs and injection amounts, then they will need to determine which reliability violations are caused solely by the NJ OSW and may need to create a “no OSW” case if they are unable to make the determination using other methods.

Question 37: There are several critical contingencies around Artificial Island which fail during the simulation using original PJM’s base dynamic stability SLL case. Can PJM provide guidance on how to resolve the issues?

PJM Response: 

SLG fault admittance
Equivalent fault admittance for a SLG fault in positive sequence model simulations are normally calculated as follows:
Equivalent SLG fault admittance in MVA = 100 * 1/(negative sequence Thevenin impedance in pu + zero sequence Thevenin impedance in pu)
For example Thevenin equivalent impedance in pu for a SLG fault at Hope Creek (200029) obtained from the ASPEN model is as follows:
[image: ]
The sum of negative and zero sequence Thevenin impedances in pu is: 0.00047 + j0.00698. The equivalent fault admittance 
Equivalent SLG fault admittance in MVA = 100 * 1/(0.00047 + j0.00698) = 960.33 - j14261.98

Fault clearing times
Recommended delayed fault clearing times for the following P4 contingencies are as follows: 
P4 at Hope Creek: 
1) A SLG fault at Hope Creek bus section #1 w/ delayed clearing due to a stuck breaker at BK1-5 resulting in LOSS OF NEW FREEDOM TO HOPE CREEK-1 (5023)
    - Please use 10.5 cycles for local clearing (Hope Creak) and 12.5 cycles at remote clearing (New Freedom)
2) A SLG fault at Hope Creek bus section #1 w/ delayed clearing due to a stuck breaker at breaker 1-3 at Hope Creek and loss of 5015 to Red Lion
    - Fault clearing times are aligned with the information posted in the Window.
3) A SLG fault at Hope Creek bus bar #1 w/ delayed clearing due to a stuck breaker at BK1-7 resulting in LOSS OF HOPE CREEK 500/230 kV transformer to Silver Run.
    - Please use 10.5 cycles for local clearing (Hope Creak) and 11 cycles at remote clearing

P4 at Salem: 
1) A SLG fault at Salem bus section #2 w/ delayed clearing due to a stuck breaker at BK2-10 resulting in LOSS OF Salem TO HOPE CREEK 500kV line (5037)
    - Please use 10.5 cycles for local clearing (Salem) and 11 cycles at remote clearing (Hope Creek)

Artificial Island Dispatch
Please make sure that Artificial Island units are properly dispatched according to the guidelines posed in the previous Q&A document:
“For contingencies near Artificial Island units (Salem units 1&2, and Hope Creek), the three units should be dispatched at full output with a unity power factor at the high side of GSU as close as possible while generator reactive limits in the power flow case and terminal voltage operating range (0.95 pu ~ 1.05 pu) are respected. System voltage at the high side of GSU should be also above the default operating lower limit defined in Section 3.11, PJM Manual 03.   For example, according to this table the system voltages at the 500 kV side of the Artificial Island unit GSUs should not go below 517 kV or 1.034 pu.”  


Question 38: We noticed that SLG fault at Bus section with delayed clearing due to stuck breaker is quite large for 230 kV level in area FE/JCPL based on PJM clearing times spreadsheet (please refer to “PJM_representative_worstcase_scenario_faultclearing_times_PSEG_JCPL_AE.xlsx” posted along with stability study files). For example, the worst-case clearing time is 70 cycles which is considerably larger than 14 cycles. Can PJM confirm the credible range of range of worst-case clearing times?

PJM Response: For the fault in question (Case 5), typical clearing time at JCPL 230 kV level is in the range of 14 ~ 16 cycles but it’s difficult to verify that this range is applicable to all JCPL 230 kV buses at the moment. We’ll follow up this question and for now please use 60 cycles as a worst-case scenario. If you observe any potential stability issue with 60 cycles, please let us know so we can verify actual fault clearing times with JCPL.

Question 39: Can PJM please confirm the validity of contingency definition "PS_P1-2_L-2238”? It seems that per FERC 715 one-lies we have the 230/69 kV or 230/13.2 kV transformers at bus 217054 JACKSNRD should have been included to be disconnected in the contingency definition.

PJM Response: This contingency definition looks correct to PJM but PJM is confirming with the TO that this contingency is correct.

Question 40: In the revised PJM RTEP - 2021 NJ Offshore Wind SAA TRANSMISSION Proposal Window Overview (posted on Friday 7/30/2021 and referred to as “document” in below questions) it is mentioned that “NJBPU has requested that PJM not include any network upgrades required for Solicitation 2 in the power flow models used in this window.?  

PJM Response: Correct, no upgrades for Solicitation 2 will be included in the updated power flow models.
 
Question 41: What is the base scenario that PJM is using to compare with in order to determine the incremental impact of the remaining solicitation? 

For the benefit of the participants that are considering alternate POIs different from the default POIs, can PJM provide the powerflow cases associated with the base scenario together with the study cases?  

PJM Response: Per FAQ #7, in order to create a case to examine any pre-existing violations, a participant can turn off the NJ OSW generators and scale the rest of the online PJM generation MW up uniformly to make up the difference.  Note that PJM is not requesting reinforcements for any pre-existing violations and that is why we did not post them.  
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Technical Questions Related To Specific Reliability Tests Applied By PJM For This Proposal Window


	Reliability Test

	Question
	PJM’s response

	2028 Summer Baseline Thermal and Voltage N-1 Contingency Analysis
	Can PJM post Extreme event contingencies?
	PJM does not make extreme contingencies available to stakeholders.

	2028 Summer Generator Deliverability and Common Mode Reliability Analysis
	 
	 

	2028 Summer Load Deliverability Thermal and Voltage Analysis
	Should 2028 baseline 2028_Summer_Scenario1_PAR_final_v2.sav models be used?
	There is a separate folder posted with the analytical files containing the load deliverability analytical files.

	
	Can you please describe how can we redispatch the models if different POIs are chosen with different MW injections (e.g. Larrabee at 3100 MW instead of Deans at 3100 MW) ?
	Redispatch for different POIs will involve two steps.  First, the machines need to be moved to the new location, and if a different MW injection amount is considered then all PJM online generation outside the LDA under study should be scaled uniformly to hold the swing bus relatively constant.  Second,  all PJM generation outside the LDA under should be optimized within the machine limits to attempt to import as much power as possible into the LDA under study.

	2028 Summer N-1-1 Thermal and Voltage Analysis and Voltage Collapse
	 
	 

	2028 Winter Baseline Thermal and Voltage N-1 Contingency Analysis
	 
	 

	2028 Winter Generator Deliverability and Common Mode Reliability Analysis
	 
	 

	
2028 Winter Load Deliverability Thermal and Voltage Analysis
	
Should 2028 baseline (2028_Winter_Scenario1_PAR_Updated_final_v2.sav.sav) models be used?
	
Yes.  Because RPM is based on summer conditions and new generation does not in general degrade the CETL, PJM expects to only perform a very limited evaluation of the winter load deliverability analysis.

	2028 Winter N-1-1 Thermal and Voltage Analysis and Voltage Collapse
	 
	 

	2028 Light Load Baseline Thermal and Voltage N-1 Contingency Analysis
	I wanted to ask a question about the dispatch in the light load power flow case issued as part of the 2021 SAA Proposal Window. We compared the dispatch to the 2020 RTEP Light Load case and the dispatches are strikingly different.

The total generation on in the PJM RTO in the SAA Light Load case is only 6,820 MW. PJM is importing 73.9 GW.

The total generation on in the PJM 2020 RTEP Light Load case is 82,150 MW. PJM is exporting 1,560 MW.

The load in both cases is approximately 79-80 GW.

Please confirm we should consider the SAA Light Load case as a valid case for our studies.
	Area 14 is included in the 2021 SAA Proposal Window light load case and contains the majority of the PJM generation.  The total PJM generation online in the SAA Window light load case is very similar to the light load case that was posted for the 2020 RTEP window.  We decided not to move area 14 generators back into their respective areas when posting the light load case for the SAA Window because we do not use it in this manner when running the light load generator deliverability analysis, and we received several questions when we posted the light load case for the RTEP Window after we moved the generators back into their respective areas.  

	2028 Light Load Generator Deliverability and Common Mode Reliability Analysis
	Can PJM post the option files for Gen Deliverability study for Light Load model which can be used in TARA? The folder posted on the website contains option files for Summer and Winter scenarios only.
	PJM does not have a light load option file for the TARA generator deliverability program.  PJM currently uses an in-house software program to perform light load generator deliverability analysis and does not use the TARA generator deliverability tool to perform light load analysis.  The light load generator deliverability analysis procedure is described in Attachment D-2 of PJM Manual 14b.

	
	
	

	2028 FERC Form 715 Analysis
	Which scenarios should be used?
	The individual TO criteria should be referenced to determine which case and criteria to use.

	2035 Long-Term Deliverability Analysis
	Can PJM provide guidance on how it performs load deliverability study? Similar to Gen Deliverability study, is there a TARA module? If yes, can PJM share the details of the module and options files which can be imported in to TARA
	See the introduction to this document for a description of the long-term deliverability analysis.

	
	Which scenarios should be used?
	See the introduction to this document for a description of the long-term deliverability analysis.

	
	Can PJM please provide details of methodology to create 2035 models, for example, how exactly PJM extrapolated load and generation? If PJM can post 2035 models, that will be much appreciated.
	See the introduction to this document for a description of the long-term deliverability analysis.

	
	
In the 2028 Winter Gen Deliv Summary the conductor limits are listed as “SN/SE”.  Should that say “WN/WE”?
	
Yes, this is a typo.  PJM will correct this as part of the next update to the posted window material.

	2025 Stability Analysis
	Can PJM post a list of contingency files for stability evaluation? The stability package contains the models, snapshots but no contingency files with any clearing time for disturbances.
	See the introduction to this document for a description of the stability analysis and what PJM will provide.

	
	Could you please let us know PJM's study methodology & assumptions for Artificial Island units and the NJOSW units to be consistent with the PJM study?
1. NJ OSW units stability modeling and dispatch 
a. Were the full 7,648MW NJ OSW units modeled and dispatched at 100%?
b. Did PJM reduced the entire footprint generation to accommodate the NJ OSW?      
2. Artificial Island Units initial conditions 
a. Salem 1 and 2 and Hope Creek 1 initial conditions including MW, MVAr, and terminal voltage
3. Fault clearing times for the 5015, 5037, 5023, 5024, 5021,5038, and 5022 lines 
a. Three phase or SLG fault w/ Normal Clearing - All relaying in service
b. SLG fault w/ Delayed Clearing - Due to Failure of primary relaying
c. SLG fault w/Delayed Clearing - Due to Stuck Breaker (at Generating Stations)
d. SLG fault w/Delayed Clearing - Due to Stuck Breaker (at Non-Generating Stations
e. SLG fault at Bus Section w/ Delayed Clearing - Due to Stuck Breaker
4. Voltage set points at each NJ OSW POIs
	See the introduction to this document for a description of the stability analysis and what PJM will provide.

	2025 Short Circuit Analysis
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