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In the Matter of the :
Application of Ohio Power : Case No. 18-1393-EL-ATA
Company for Approval to :
Amend its Tariffs. :

PROCEEDINGS
before Ms. Sarah Parrot and Ms. Greta See, Attorney
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Ohio, 180 East Broad Street, Room 11-A, Columbus,
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PJM FUEL SECURITY FAQs
Updated - November 21, 2018

Area Sub-Area D FAQ Response
Fuel security refers to risks in the fuel supply and delivery systems to g itis avital of grid resili Fuel security is
the ability of the system's supply portfolio to continue serving electricity demand through disruptive events that could impact fuel delivery
General Definition 1 What is fuel security? systems or the availability of generation over extended periods of time. As with reliability standards, PJM believes the most effective way to
address fuel security is to define and establish fuel security criteria and then use markets to allow all resources to compete to meet those
criteria.

Fuel diversity is an important factor in assessing the reliability of the system. In fact, it was the impetus for the March 2017 study, PJM's
Evolving Resource Mix & System Reliability. Fuel Diversity is the measure of the relative penetration of different fuel types. A diverse fuel
General Definition 2 How does fuel diversity play into fuel security? portfolio alone, however, does not necessarily make a system more reliable. A fuel-diverse system is more likely to be flexible and
adaptable to a variety of risks and volatility factors, but is not a solution in and of itself. Unlike fuel diversity, fuel security can signal the

q needed by system operators to ensure the continued service of electricity through disruptive events.
|Fuel security is a component and one measure of the system's tolal resili Resili is how grid manage the risk of high-
impact disruptions that are system-wide, and can be of long duration. These di ions can happen si or persist for a long
General Definition 3 How does fuel security relate to resilience? period. Operators must prepare for, be capable of operating through and be able to recover from these events in a timely manner, no
matter what the cause. PJM's other resilience initiatives range from protecting the grid against coordinated physical or cyber-attacks to
ing the availability of system restoration resources that can nd after a major event.
The FERC proceeding is looking at a large contingent of items related to resili including issi ions, the role of markets,
governance, etc. Fuel security is a component and one measure of the system's total resilience. This analysis is attempting to help inform
how the PJM system views the concept of fuel security.
There is no reliability concern about the system in the short term or long term. The grid is reliable, and there is no immediate threat to its
reliability - as evidenced by the study results. As part of PJM's responsibility and ongoing efforts to ensure and enhance grid resilience now
and into the future, it is important to test the limits of the system and probe for possible vulnerabilities. The fuel security study stems from
lour March 2017 report, PJM's Evolving Resource Mix & System Reliability, which analyzed how the combination of public policies, lower
General Rationale 5 Why is PJM doing this? Will the system soon be unreliable? fuel prices, ing plant ivations and i has altered the traditional mix of serving
That report conduded that the PJM system can remain rehable with the addition of more natural gas and renewable resources, but that
heavy reliance on any one resource type raises questions about electric system resilience. The report did not answer the question of
whether this evolution would open PJM up to vulnerabilities in delivery and availability of fuel to power the grid under extreme, unforeseen

circumstances. The fuel security study addresses that question.
No. PJM is fuel neutral.
The energy industry and the PJM fuel mix is evolving. This evolution includes retirements due to market forces or the age of generators.

While coal and nuclear have been in the news, aging gas plants also have retired. PJM's current resource mix is more diverse than it has
ever been, at approximately 30 percent coal, 30 percent nuclear, 30 percent gas and 10 percent renewables. From a capacity perspective,

Has the concept of resilience that PJM is using been approved by FERC?

Gepers) Halionale 4 [ Wouldn that be the first step before embarking on this path?

PJM recently cleared 11,000 meg ofy d demand resp As PJM President and CEO Andrew Ot testified before
General Rationale 6 |t this about helping coal and nudlear units? Congress earier this year, PJM needed all o( those resources — induding gas, nuciear and coal - to get through the cold snap this past
" December and January.

The competitive markets remain the best mechanism to maintain a reliable and secure system at the lowest reasonable cost to customers.
The March 2017 PJM evolving resource mix analysis concluded that the PJM system can remain velnaue with the addition of more natural
gas and bl but that an reliance on any one fuel delivery inff potential risks not

captured by_existina reliability standards
In Phase 1, PJM will identify the data needed, get feedback from members on the assumptions and start the analysis. PJM will schedule
more special MRC meelings to communicate with stakeholders once results begin to come in. This process likely will take four to six

Can you describe these different phases a bit more? How long will each phase monkha,

Stakeholder take? What can the stakeholders expect? Where will these discussions take
Process place? Will there be gradual and ongoing sharing of info or will PJM go off and
come back in a few months?

General in Phase 2, PJM will work on modeling and figuring out how to tackle any identified issues through a market construct. That will also

include working with stakeholders, and will take several months.

In Phase 3, PJM will engage federal and stale entities for input into what PJM should consider as a credible threat. PJM is open to ongoing




PJM FUEL SECURITY FAQs

Updated - November 21, 2018

Area Sub-Area ) FAQ Response
Stakeholder PJM welcomes all stakeholder feedback, including from federal and state agencies, regarding the scope, methodology and results of this
General P 8 (How will stakeholders participate in this process? analysis. To that end, PJM requested written comments on the draft study scope within 30 days of its posting. PJM also will hold periodic
Special MRC meetings on fuel security to inform stakeholders of our progress and to invite further discussion and input.
Capacity F places the requi on indh bperfovmwmnmdadb/ﬂuaymm.nfwmhmei'mmm
A 5 S Fuel security focuses on broader systemic risks — munouniol by an indivi could address ios such as
Gene! Rationale Capacity Performance?
= 2 rowe fuet secixty difesect from 3 ! pipeline breaks, cyber-attacks on delivery systems, jons affecting fuel deliveries etc. Fuel security is the abiity of the
Iwhole generation system's supply portfolio lo continue serving electricity demand through more severe, longer-term events and disruptions.
Gararal Stakeholder 10 s PJM really going to use stakeholder feedback in designing this analysis? How [PJM is capturing stakehoider feedback and wil utilize this input as appropriate in designing model sensititives and constraints. A problem
Process will it use the comments? statement is expected 1o be issued first quarter 2019 to identify changes that might improve fuel security under stressed system conditions.
G Definit 1 s fuel 2y bei 2 da Jevel or a uni level? sewmysanhmumhmotnb-qum-lewlm supply are in g fo fuel
General Definition 12 What are fuel security baseline characteristics?
Stakeholder PJMhaseslabInmdm1uusTndthgqumM(MnbpageatPJMm>Caan&Gw\m>Mmus&Rahd:i«y
General P 13 How will PJM communicate the phase process, timeline and results? Commlnae Thbapacawlloomn mmmm:nmwmwmmopcmmgmmmmn PJM will also setup additional
mehmdlwmmmh-\ddw Uniike fuel security, fuel diversity does nol signal requirements
General Definition 14 Why isn't PJM focusing on fuel diversity? needed by system fo ensure the service of ty through credle disturbance events. One polential outcome of a
fuel secure system may be a fuel diverse sysle
General Definition 15 What does PJM consider lo be “significant disruptive events*? |Physical fuel delivery di that the availability of dlusters of PJM ration, and PJM's ability to serve load.
General Stakeholder 1 ShoddoﬂmpmsboymPJMtuehddmbobmwhtmblMpm? PJM has engaged fuel hdusuyeompmbuswanmtmmmbmmﬂemwmvdmmﬂnumaﬁmm
Process | those that have g thoughts on scope of this Regular in the PJM is g
General Background 17 w""‘°°“°’“°°"‘°°"””""°'"'m”"”m'?’""d‘m Please refer to PIM's June 201 : ning Reliability: An Analysis of Perform
g i i Market | During the January 2014 Cold Weather Event:
General Background 18 What information is available about impacts of historical winter events in PJM?
PJM analyzed more than 300 different scenarios, ranging from typical winter operations to extreme but plausible scenarios, varying critical
mwwmmmmmmmmm‘um In order to develop a robust and realistic set of
s . . and ios, PJM used historical data spanning more than 45 years, researched previously completed studies,
Atsaepton, 13 What 9K PN iy} issued supplemental surveys to PJM generation owners and met extensively with industry groups, generation owners, various companies
mﬂnhnlsupp'ydmnlrnPJMbommvammeoﬂmsyﬂemopudmThomlyusmlhermuﬂbbo
PJMlookedﬂveyea'shomeMumwltinghbmumtmmmuncedremmm.tiwmrabnuuedloboinup«aﬂonb/zm.
Study Assumptions 20 What is PJM considering its baseline system? transmission upgrades and interstate pipeline build-out. Additional detail will be provided in the paper and technical appendix, slated for
release in December 2018.
Though PJM consistently sees its highest customer demand during the summer, the greatest strain on fuel supply occurs in the winter.
Study Rationale 2 Why was winter demand studied when the system reaches its peak load in This is primarily because during the winter, the needs of ial and resk heating are g with natural-gas-fired and dual-
[summer? fuel generators (which generate more than 30 percent of the energy produced in PJM) for natural gas, fuel-oil, pipeline transportation, and
oil deliveries.
i PRy S A Transmission and distribution disruptions may be outside the current scope of the analysis. However, transmission and distribution outage
?
Sy AR zh [prE s e ; are related to other resilience efforts PUM is working on.




PJM FUEL SECURITY FAQs

Updated - November 21, 2018

Area Sub-Area D FAQ
< What is PJM's process, tools and metrics for identifying, evaluating and
Study Assumptions 23 g realistic 2
Yes, bmmmtmmsmnnmﬂnmmmqm Commercial probabiities will be taken into account when
Study Assumptlions 24 Will PJM consider the growth of renewable resources? energy for soenario. Additional detal will be provided in the paper and technical appendix, slated for
Maenmmzom
The study will focus on the number of unserved energy hours across the study scenario period which may include some of PJM's current
Study Assumptions 25 Wil PJM consider the number of emergency hours as well as their duration?  |(M13) emergency procedure periods. Additional detail will be provided in the paper and technical appendix, slated for release in December
2018.
Study Assimptions % How will PJM differentiate running out of fuel for economic reasons versus The available fuel inventory of the resource, under differing sensitivities, wil be d. The planned h is to focus on physical
running out for reliability reasons? capabiities in the analysis. Additional detail will be provided in the paper and technical appendix, slated for release in December 2018.
Fuel price volatiity is a financial risk nol a reliability risk. Managing financial risk is up to the market participant given their willingness 1o
accept risk. There are financial tools available lo manage this risk.
Study Assumptions 27 :';:””"“'::f"”mm M“"‘":;’“" oost volallity? Should “economic resilience’ be |1, .y economics of generation in terms offusl prices will be taken inlo account in the simulation of economic dispaich. Fuel prices wil
T be derived from currently forecasted futures pricing for January 2024 and historical day-to-day volatility consistent with average and
extreme winter weather scenarios. Additional detail will be provided in the paper and technical appendix, slated for release in December
2018.
. Non-wholesale DER is reflected in the load forecast. All wholesale resources (including Energy-only) that are currently modeled in the
Study Assumptions 2% [HowisPiMiscoingin il (DER)and 123724 RTEP case wil be included in the study. Additional detai wil be provided in the paper and technical appendx, slated for release in
lenergy-only resources? December 2018
5 Will PJM look at how firm critical load units are? Will PJM look at the blackstart  [The fuel security study does not analyze restoration. There is a separate stakeholder initiative dealing with fuel assurance of blackstart
Y Qstplions 2 as well? resources.
Yes. PJM believes it is the most logical to use the existing interconnection queue as the starting point for replacement. It is expected the
£ A Iqueue would be assessed to account for the historical probabiity of commercial operation for various resource types and locations. PJM
Shiy Assicptions 0R l1s P coneidering what wotld fepkaoe veting cos! and rvicledr eecuces wbvesbemnmwbmﬂeubwhmmqmmmlmmmw Additional detail wil be provided in
r and technical ix, slated for release in December 2018.
R 2 Tmmdyvdlunwa\nwammmwmdﬂawhmmcwpnymdmmbasodmmaherreiaedmm
ey Asunwptions ST [Howwtl i socout lor duw fow V206 b (e ansiyws Addtional detai il be in the paper and technical appendix slated for release in December 2018.
3 » Does PJM have all of the operating history and generator survey data it needs  |In addition to using information gathered from annual surveys, PJM issued a generator survey in June 2018 to support the fuel security
Sy L lor should there be a formal request sent out to resource owners? initiative and has continued outreach with members to ensure PJM has the information needed to perform the analysis.
[Much of PJM's threat assessment data is related to the electric grid - is PJM  [PJM is focused on increasing knowledge of supply chain risks, and is conducting outreach with industry groups to better understand risks
Study Assumptions 3 that it has the same level of understanding/assessment of critical  |and make assumptions for purposes of the analysis. The fuel security study is a first step for enhancing PJM's understanding of these
Ifuel supply chains? risks.
Study Assumptions 2 WIIP:; 3M“ IM::M'”:G ront ik f o"aiuhm N'M;.M convevlaﬁon‘smideledbumlgumAMWMIthdwﬁmaﬂmmmdbwm
" 2 How wil PJM include them in the is? |Additional detail will be provided in the paper and lechnical appendix, slated for release in December 2018.
[How will PJM develop reasonable scenarios of threats without disclosing Today as part of the PJM capacity market planning parameters, PJM assess and posts information as it relates lo the electric deliverability
Study Assumptions. 35 confidential or critical information? Should some aspects of the study remain into a given delh ity region. The lying models used to ined that i ion are classified under CEll is. Tothe
i lextent similar concerns exist as the result of this study, PJM jons the a similar process.




PJM FUEL SECURITY FAQs

Updated - November 21, 2018

Area Sub-Area D FAQ Response
PJM did not analyze the probability of each scenario (combination of inputs) occuring, and this may not be something that can be done.
; 2 + PJM does believe it is prudent, knowing the risks, vulnerabilities, and impacts, to consider what the solutions could be to then be able to
Sy Qsunptons & Rl the gleac weigh the solutions and their associated costs against the potential impacts. There may be some solutions that are prudent and cost-
effective for mitigating  risk, no matter the probability of that risk.
The study showed that the PJM system is reliable under sustained, highly stressed conditions. In an extended period of cold weather with
typical customer demand, PJM's system can withstand an extended period of stress while remaining reliable. Even in an extreme scenario,
such as an extreme winter demand combined with a pipeline disruption, PJM's system would still be reliable and fuel-secure, but there
Study Findings 37 What were the study’s general findings? were ios in which a ination of i i and stressed itions revealed vulnerabilities. Key elements such as on-
site fuel inventory, oil deliverability, location of a fuel supply disruption, availability of non-firm natural gas service, pipeline configuration and
demand response become increasingly important as the system comes under more stress. PJM believes that these potential risks could be
mitigated through a market-based h to be by PUM through the process
|As important as the results, the study identified the variables that are key to the gnid responding well to stressed conditions. These
csa variables include fuel-oil deliverability, pipeline redundancy, and firmness of gas service. Firm gas service guarantees delivery lo the
Skl Fidingy S8 ¥k factors oorkrkse 0,2 ek secis syalem generalor at all times during the term of a contract, as opposed to “interruptible’ service, which is less expensive but may be interrupted in
times of need for customers with firm contracts, such as residential customers.
Study Findings 2 [How do PJM's risk factors compare to other parts of the nation? What are PJM's | This will be better understood once PJM completes its initial assessment in Phase 1, however, the NERC's 2018 Summer Reliability
L unique risk factors? Assessment offers an initial comparative outlook for the different regions.
2 X 7 PJM has built a model for this study that is adjustable and reusable. PJM will be determining how best to handle requests for additional
2
Study Findings 41 Will PJM perform additional scenarios based on member requests? i) as althac sart of phisee 2 o pliase 3 of the fuel secily study:
A i L ive set of issi ints, and issi for
. % S . retirements are included. Since transmission enforcements for additional under the are not within the
mode constraints?
Sty (Rsimplons 42/ [tiow.chl FJM tode ke irsion oopara scope of the analysis, imports into eastem PJM was limited based on 1 in 25 Capacity Emergency Transfer Objective (CETO) and 15%
additional transfer capability. Additional detail will be provided in the paper and technical appendix, slated for release in December 2018.
s ; : 5 NSNS "Single" refers o a single segment of pipeline in certain parts of the interstate pipeline network. *Looped" refers to multiple pipeline paths in
Suy fisuumplons 51 7[Whath e meaky of looped nd single pipeiine disaptions rallel. Additional detail will be provided in the paper and technical appendix, slated for release in December 2018.
5 < St PJM used data from generations surveys, the U.S. Energy Information Administration (EIA) and NERC's Generating Avallability Data
Stdy | Assumplions | 44 [MloW <kt PUM doveop ascumplons aboutih avalabilt o fim and nomfiM e (GADS), and engaged indiscussions with eneration owers and ndusty groups. Addionaldeal wil be provided i the paper
s and technical appendix, siated for release in December 2018,
In addition to utiizing information PJM has collected through existing gas electric coordination efforts, PJM also worked with major
Study Assumptions 45 How did PJM develop about pipeline di: ions? interstate pipelines and natural gas industry groups in developing these assumptions. Additional detail will be provided in the paper and
technical appendix, slated for release in December 2018.
2 A X MR 3 PJM collected data from generations surveys and engaged in discussions with generation owners and industry groups. Additional detail will
Study Assumptions 46 How did PJM form the fuel inventory assumptions used in this analysis? be provided in the and technical appendis, slaled for release in D ber 2018.
In Phase 1 the availability of all resource types is impacted by forced outage rates, but focus - in terms of detailed sensitivities - was
Study Assumptions 47 What resource type were disrupted in the analysis? placed on analyzing the risks to generation in PJM with less than 14 days of onsite fuel (oil and natural gas). In Phase 3, more impacts to
duration (longer than 14 5
Study Findings 48 |Wil locational details of results be provided? s possible o provida transparency, while balancing the need lo secure
Stakeholder 2
Post Study - 49 How will a resource qualify to be fuel secure? This will be determined through the Phase 2 stakeholder process.
Post Study Stakeholder 50 How will PJM the role of further infuel  [A definition of fuel secure resource will be developed such that any technology can qualify so long as it can demonstrate it meets the fuel
Process security? Can resources with *fuel” be “fuel secure*? security baseline characteristics or definition - this will take place in Phase 2. This approach will allow for future technology solutions.
Stakeholder Will PJM considering RTO aspects of fuel security in addition to locational g .
Post Study P 51 5 0ffisel sacurly iy developing & solution? Yes, this will be addressed in Phase 2.
Stakeholder S 8 R 5 The study will need to identify what is the adequate leve! of required fuel security for a given region. How that is ultimately modeled - as a
Post Sty Process &2 s PJM consilering & maximun or minkmum emoun of fuet securlly needed? minimum of fuel security assets, or a maximum on non-fuel secure assets - will be explored in Phases 2 and 3 of this effort.
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Area Sub-Area D FAQ Response
Post Study s';‘“"""’" How will PUM model constraints in the capacity market? This wil be addressed in Phase 2 of the effort. PIM is open to input on how to accomplish this
< - . X PJM will consider how to manage this potential tradeoff in Phase 2 of the scope. To first assess any tradeoff, it will require knowing what
PostStugy | Stakeholder 54 |flasPuMconsidersd the trado-ofts of focusiog on fuel securky? W K mean | L oy ers offuel securky exiel, in whioh locations, snd wht resources may qualfy foday orin the Immediate fulure a8 being fuel
Process giving up flexibility?
Will the fuel security characteristics favor older units vs. new units? Since
Stakeholder |eFORd is higher for older unilts, is it possible the characteristic will send a signa . X ¢ .
Fost Sty Process 85 1o a reiing unit to stay around and keep out new units? How will PJM balance |[ - i consider how to manage this potential tradeoffin Phase 2 of the effor.
this?
'_ : 2 This will be addressed during Phase 2. Fuel security and Capacity Performance value distinct attributes to serve load amid undergoing an
o
Post Study s':“'”"’" % g;m: ":’”” . maniey for they aiready | chving el mix. To the extent fuel securly atirbules require specific valuation because a need exist, establishing a discrete, locationa
market signal best fies the need for this attribute by demand.
Post Study s""‘P Joldey 57 [How would PJM model constraints in RPM? This will be addressed in Phase 2 of the effort
Stakeholder F 3 Al this point, it is premature lo identify and is better addressed in Phase 2 of the effort. At the outset, a deliverability area appears the most
Post Study P 58 What is the right level of granularity for fuel security? logical level of granulaity to ensure power supplies amid i
Stakeholder Wil locations of fuel security needs be relaled to the same LDAs used for
Post Study P 59 transmission constraints? Or will they be based on the location of fuel secure | This will be addressed in Phase 2 of the effort
resources?
= . s PJM will be determining how best to handle the requests for additional modeling as either part of Phase 2 or Phase 3 of the fuel security
Post Study s':":::":" 60 :':" M ‘?"“sf:;‘l:;";"””“ concurent marke! changes In the analysis, of (o, ) The impacts of any changes to markets - including those curently in the stakehalder process - wil be Laken inlo account in
" of potential solutions as part of Phase 2.
St . . PJM has identified that in the future, given certain situations, there are risks and vulnerabilities in the system. PJM believes it is prudent to
Post Study s‘;‘:r:’ 61 :::::;o"; :“;‘:;‘:‘; 'g{:‘:ﬂ'&:;‘:ﬂ:ﬂ? g:"";:;"” RTO. whyisPIM |0 proactive and consider what altematives and solutions couid be putin place to help mitigale future isks, This includes consideration of
market based and low cost options in di jons with the
While there is no imminent threat, fuel security is vital. To continue stakeholder engagement, PJM will: Hos! a follow-up Special Markets &
Reliabiity conference call on November 26, 2018 at 1:00 - 3:00 pm to address questions that may arise as stakeholders review the study
results further after the Nov. 1st presentation. Publish a whitepaper detailing the background, method/approach, analysis results,
Stakeholder dca conciusions and next steps in mid-December 2018. Schedule a Special Markets & Reliability meeting after the scheduled Markets &
Fok; Stidy Process 62 |Whatasothe next sleps? What aoon Noms, I any, are needed? Reliabilty meeting on December 20, 2018 to discuss the additional detai provided in the whi aProblem and

Issue Charge for stakeholder consideration in first quarter 2019 with any potential market rule changes targeted 1o be fied with FERC in
early 2020. As part of Phase 3 work efforts, PJM will continue to work with the Federal and impacted i ies to further
i Fi i i
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