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Pursuant to 10 CFR 50.12, “Specific exemptions,” Exelon Generation Company, LLC
(Exelon) requests exemptions from portions of 10 CFR 50.47(b), 10 CFR 50.47(c)(2), and
10 CFR Part 50, Appendix E for Oyster Creek Nuclear Generating Station (OCNGS). The
requested exemptions would allow OCNGS to reduce emergency planning requirements
consistent with the permanently defueled condition of the station.

By letter dated January 7, 2011 (Reference), Exelon provided formal notification to the

U.S. Nuclear Regulatory Commission (NRC) of Exelon's contingent determination to
permanently cease power operations at OCNGS no later than December 31, 2019. Once
the certifications for permanent cessation of power operations and of permanent removal of
fuel from the reactor vessel are submitted to the NRC pursuant to 10 CFR 50.82(a)(1)(i)
and (ii), NRC regulations stipulate in 10 CFR 50.82(a)(2) that the 10CFR 50 license no
longer authorizes operation of the reactor or emplacement or retention of fuel in the reactor
vessel.

The requested exemptions are permissible under 10 CFR 50.12 because they are
authorized by law, will not present an undue risk to the public health and safety, are
consistent with the common defense and security, and present special circumstances.
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More specifically, application of the portions of the regulations from which exemptions are
sought is not necessary to ensure adequate emergency response capability for OCNGS
and to achieve the underlying purpose of the rules. Furthermore, continued application of
these portions of the regulations from which exemptions are sought would result in an
undue hardship or other costs to the OCNGS Decommissioning Trust Fund by requiring
continued implementation of unnecessary emergency response capabilities. Finally,
granting the requested exemptions would result in benefit to the public health and safety
and would not result in a decrease in safety, because they would enhance the ability of the
emergency response organization to respond to credible scenarios.

The exemption requests are contained in Attachment 1 to this letter. Exelon has performed
analyses which show that 12 months after permanent cessation of power operations, the
spent fuel stored in the spent fuel pool will have decayed to the extent that the requested
exemptions may be implemented at OCNGS without any additional compensatory actions.
Following the OCNGS shutdown, which is expected by the end of 2019 (Reference 1),

12 months after shutdown will occur in early January 2021. The bounding analysis is
contained in Attachment 2.

OCNGS plans to submit a Permanently Defueled Emergency Plan (PDEP), containing a
Permanently Defueled Emergency Action Level (EAL) scheme, for NRC review and
approval pursuant to 10 CFR 50.54(q)(4) and 10 CFR 50, Appendix E, Section IV.B.2. The
proposed emergency plan will be based on the exemptions requested herein.

Exelon requests review and approval of this exemption request by February 22, 2019.
Exelon requests that the approved exemptions become effective 12 months following the
docketing of the certification required by 10 CFR 50.82(a)(1)(ii) that OCNGS has been
permanently defueled. Approval of these exemptions by February 22, 2019 will allow
OCNGS adequate time to implement changes to the emergency plan and emergency
response organization by the requested effective date.

This letter contains no new regulatory commitments.

In support of this exemption request and the associated amendment for the PDEP, numerous
discussions, both electronic and in person, have been held with the cognizant state (New
Jersey) and local response organizations. On June 30, 2017, the New Jersey Department of
Environmental Protection Bureau of Nuclear Engineering (BNE) met with the OCNGS
Decommissioning Transition Organization to review emergency planning during the
permanently defueled decommissioning phase. A draft of the exemption request (Attachment
1 of this letter) was provided to the BNE. The BNE performed a review of the draft exemption
request and had no substantive comments. The BNE has been provided draft copies of the
proposed License Amendment Request (LAR) for the PDEP and associated EALs. The
results of their review are expected to be received shortly. It is Exelon's intent to address, as
appropriate, BNE's comments prior to submittal of the PDEP LAR. Any correspondence
regarding BNE's comments and Exelon's resolution of those comments will be included as an
attachment to the LAR.



U.S. Nuclear Regulatory Commission
OCNGS Request for Exemption
Docket Nos. 50-219 and 72-15
August 22, 2017

Page 3

In accordance with 10 CFR 50.91 “Notice for public comment; State consultation”
paragraph (b), Exelon is notifying the State of New Jersey of this application for license
amendment by transmitting a copy of this letter and its attachments to the designated State
Official.

If you have any questions concerning this submittal, please contact Paul Bonnett at (610)
765-5264.

Respectfully,

Mkat Pl

Michael P. Gallagher
Vice President, License Renewal & Decommissioning
Exelon Generation Company, LLC

Attachments: 1. Request for Exemptions from Portions of 10 CFR 50.47(b), 10 CFR
50.47(c)(2) and 10 CFR Part 50, Appendix E
2. Oyster Creek Nuclear Generating Station Zirconium Fire Analysis for
Drained Spent Fuel Pool (Calculation C-1302-226-E310-457)

cc:. w/Attachments

Regional Administrator - NRC Region |

NRC Senior Resident Inspector - Oyster Creek Nuclear Generating Station

NRC Project Manager, NRR - Oyster Creek Nuclear Generating Station

Director, Bureau of Nuclear Engineering - New Jersey Department of Environmental
Protection

Mayor of Lacey Township, Forked River, NJ
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1.0 SPECIFIC EXEMPTION REQUEST

Pursuant to 10 CFR 50.12 "Specific exemptions," Exelon Generating Company, LLC (Exelon)
requests exemptions from the following for Oyster Creek Nuclear Generating Station (OCNGS):

- Certain standards in 10 CFR 50.47(b) regarding onsite and offsite emergency response
plans for nuclear power reactors;

< Certain requirements of 10 CFR 50.47(c)(2) to establish plume exposure and ingestion
pathway emergency planning zones for nuclear power plants; and

= Certain requirements of 10 CFR 50, Appendix E, which establish the elements that make
up the content of emergency plans.

The requested exemptions would allow Exelon to reduce emergency planning requirements and
subsequently revise the OCNGS Emergency Plan to reflect the permanently defueled condition of
the station. The current 10 CFR Part 50 regulatory requirements for emergency planning
(developed for operating reactors) ensure safety at OCNGS. However, once the station is
permanently shut down and defueled, and a sufficient decay of the spent fuel has occurred in a
state of decommissioning, some of these requirements exceed what is necessary to protect the
health and safety of the pubilic.

The requested exemptions and justification for each are based on and consistent with Interim Staff
Guidance NSIR/DPR-ISG-02, Emergency Planning Exemption Requests for Decommissioning
Nuclear Power Plants, which was issued May 11, 2015 (Reference 1).

2.0 BACKGROUND

OCNGS site is located near the Atlantic Ocean within the State of New Jersey. The facility site,
approximately 152 acres, is in Lacey and Ocean Townships, Ocean County. OCNGS is about two
miles inland from the shore of Barnegat Bay and seven miles west-northwest of Barnegat Light on
the Atlantic shorefront. The site is approximately nine miles south of Toms River, New Jersey,
about fifty miles east of Philadelphia, Pennsylvania, and sixty miles south of Newark, New Jersey.
Exelon owns approximately 708 acres of property to the east of Route 9 extending to the Barnegat
Bay. Water access to the site is provided by the Intercostal Waterway, which runs through
Barnegat Bay.

Section 15 of the OCNGS Updated Final Safety Analysis Report (UFSAR) describes the design
basis accident (DBA) scenarios that are applicable to OCNGS. Many of the accident scenarios
postulated in the UFSAR for operating power reactors involve failures or malfunctions of systems,
which could affect the fuel in the reactor vessel, which in the most severe postulated accidents,
would involve the release of large quantities of fission products. With the termination of reactor
operations and the permanent removal of fuel from the reactor vessel, such accidents are no
longer possible. Therefore, the postulated accidents involving failure or malfunction of the reactor,
reactor cooling system, steam system, or turbine generator are no longer applicable. The
remaining accident is the Fuel Handling Accident (FHA) that takes place in the spent fuel pool
(SFP) located in the Reactor Building.

The analyses of the potential radiological impact of accidents while the plant is in a permanently
defueled condition indicate that no design basis accident or reasonably conceivable beyond
design basis accident will be expected to result in radioactive releases that exceed U.S.
Environmental Protection Agency (EPA) Protective Action Guidelines (PAGs) (Reference 6)
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beyond the site boundary. Exelon will maintain the version of the EPA PAGs as specified in the
current and proposed OCNGS Emergency Plan.

By letter dated January 7, 2011 (Reference 2), pursuant to 10 CFR 50.82(a)(1)(i), Exelon
submitted a certification to the NRC indicating its intention to permanently cease power operations
at OCNGS no later than December 31, 2019. Once fuel has been permanently removed from the
reactor vessel, Exelon will submit a written certification to the NRC, in accordance with

10 CFR 50.82(a)(1)(ii) that meets the requirements of 10 CFR 50.4(b)(9). Upon docketing of these
certifications, the 10 CFR Part 50 license for OCNGS will no longer authorize operation of the
reactor or emplacement or retention of fuel into the reactor vessel, as specified in 10 CFR
50.82(a)(2).

In accordance with the New Jersey Department of Environmental Protection's Administrative
Order No. 2011-06 (Reference 35), OCNGS will submit a Post-Shutdown Decommissioning
Activities Report (PSDAR) by December 31, 2018, which will identify OCNGS's selected method of
decommissioning. By December 31, 2019, the OCNGS reactor will be permanently shut down.
After the reactor is shut down, all fuel assemblies will be removed from the reactor vessel and
placed in the SFP. The irradiated fuel will be stored in the SFP and the Independent Spent Fuel
Storage Installation (ISFSI) until it is all placed into ISFSI or shipped offsite in accordance with the
schedules described in the PSDAR and updated Spent Fuel Management Plan.

With the reactor defueled, the reactor vessel assembly and supporting structures and systems are
no longer in operation and have no function related to the safe storage and management of
irradiated fuel in the SFP. A fuel pool cooling and clean-up system is provided to remove decay
heat from spent fuel stored in the SFP and to maintain a specified water temperature, purity,
clarity, and level.

3.0 BASIS FOR EXEMPTION REQUEST

In order to allow a reduction in emergency planning requirements commensurate with the hazards
associated with OCNGS's permanently defueled condition, exemptions from portions of 10 CFR
50.47(b), 50.47(c)(2), and 10 CFR 50, Appendix E, are needed. Exelon has performed an analysis
indicating that 12 months after permanent cessation of power operations, the spent fuel in the SFP
will have decayed to the extent that the requested exemptions can be implemented at OCNGS
without any compensatory actions (Reference 16). This analysis is contained in Attachment 2.
Considering that the shutdown date is December 31, 2019, 12 months following permanent
cessation of power operations would occur in January 2021. Exelon plans to submit a permanently
defueled emergency plan (PDEP) by August 29, 2017, including a Permanently Defueled
Emergency Action Level scheme for NRC review and approval pursuant to 10 CFR 50.54(q)(4)
and 10 CFR 50, Appendix E, Section IV.B.2.

Based on the analyses detailed in Section 5.0, below, Exelon has concluded that the portions of
10 CFR 50.47(b), 10 CFR 50.47(c)(2), and 10 CFR Part 50, Appendix E identified in Tables 1 and
2 will not be necessary to protect the health and safety of the public when OCNGS is in the
permanently defueled condition and would be unduly burdensome. Approval of the exemptions
requested in Tables 1 and 2 would not present an undue risk to the public or prevent an
appropriate response in the event of an emergency at OCNGS.

The proposed emergency plan will be based on the exemptions requested herein. Exelon requests
approval of these exemption requests within 18 months of the date of this submittal with an
effective date of January 2, 2021. Approval of these exemptions by the requested date will enable
Exelon adequate time to implement changes to the emergency preparedness program and
emergency response organization.
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4.0 EXEMPTIONS TO EMERGENCY PLAN REQUIREMENTS DEFINED BY
10 CFR 50.47 AND 10 CFR PART 50, APPENDIX E

Exelon requests exemptions from portions of 10 CFR 50.47(b) and (c)(2) and Appendix E to

10 CFR Part 50 to the extent that these regulations apply to specific provisions of onsite and
offsite emergency planning that will no longer be applicable to OCNGS once the certifications
required by 10 CFR 50.82(a)(1)(i) and (ii) have been submitted and sufficient decay of the spent
fuel has occurred. The specific portions of 10 CFR 50.47 and 10 CFR Part 50, Appendix E from
which exemptions are being requested are identified using bold strikethrough text in Table 1
(Exemptions Requested from 10 CFR 50.47(b) and (c)(2)) and Table 2 (Exemptions Requested
from 10 CFR Part 50, Appendix E), below. The portions of regulation that are not identified using
bold strikethrough text (i.e., those portions for which exemption is not being requested), will
remain applicable to OCNGS. Details related to specific exemption requests are provided in the
Basis for Exemption column.

The requested exemptions and justification for each are based on, and consistent with NSIR/DPR-
ISG-02 (Reference 1).
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TABLE 1

EXEMPTIONS FROM 10 CFR 50.47

Bold strikethrough text identifies the proposed exemption with respect to the regulation. The basis for the exemption explains the scope of the
exception.

Item

10 CFR 50.47 Emergency Plans

Basis for Exemption

10 CFR 50.47(b) The onsite and;-except-as-provided-in
paragraph-{d)-of-this-section;-offsite-emergency
response plans for nuclear power reactors must meet the
following standards:

In the Statement of Considerations (SOCs) for the final rule for EP requirements
for independent spent fuel storage installations (ISFSIs) and for monitored
retrievable storage (MRS) facilities (60 FR 32430; June 22, 1995) (Reference 3),
the Commission responded to comments concerning offsite emergency planning
for ISFSIs or MRS and concluded that, "the offsite consequences of potential
accidents at an ISFSI or an MRS would not warrant establishing Emergency
Planning Zones (EPZs)."

As discussed in ISG-02 (Reference 1), in a nuclear power reactor’s permanently
defueled state, the accident risks are more similar to an ISFSI or MRS than an
operating nuclear power plant. The EP program would be similar to that required
for an ISFSI under 10 CFR 72.32(a) when fuel stored in the SFP has more than
five years of decay time, and would not change substantially when all the fuel is
transferred from the SFP to an onsite ISFSI. Exemptions from offsite EP
requirements have previously been approved when the site-specific analyses
show that in a partial drain-down event, at least 10 hours is available from the
time when cooling of the spent fuel is not effective until the hottest fuel assembly
reaches the zirconium ignition temperature of 900 degrees Celsius (°C). The
technical basis that underlies the approval of the exemption request is based
partly on the analysis of a time period that spent fuel stored in the SFP is unlikely
to reach the zirconium ignition temperature in less than 10 hours. This time
period is based on a heat-up calculation which uses several simplifying
assumptions. Some of these assumptions are conservative (adiabatic
conditions), while others are non-conservative (no oxidation below 900°C).
Weighing the conservatisms and non-conservatisms, the staff judges that this
calculation reasonably represents conditions which may occur in the event of an
SFP accident.

The NRC staff concluded that if 10 hours were available to initiate mitigative
actions, or if needed, offsite protective actions using Comprehensive Emergency
Management Plan (CEMP), formal offsite radiological emergency plans would
not be necessary for a permanently defueled nuclear power reactor licensee.
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TABLE 1
EXEMPTIONS FROM 10 CFR 50.47

Bold strikethrough text identifies the proposed exemption with respect to the regulation. The basis for the exemption explains the scope of the
exception.

Item 10 CFR 50.47 Emergency Plans Basis for Exemption

As supported by the licensee’s SFP analysis, the NRC staff considers an
exemption from the requirements for formal offsite radiological emergency plans
is justified for a zirconium fire scenario considering the low likelihood of this
event together with time available to take mitigative or protective actions
between the initiating event and before the onset of a postulated fire.

OCNGS has an analysis (Reference 15) that demonstrates that 33 days after
shutdown the radiological consequences of the analyzed design-basis-accident
(DBA) will not exceed the limits of the U.S. Environmental Protection Agency’s
(EPA’s) Protective Action Guides (PAGs) at the exclusion area boundary (EAB).
An additional analysis (Reference 16) also shows that 12 months after shutdown
for an unlikely event of a beyond-DBA where the hottest fuel assembly adiabatic
heat-up occurs, 10 hours are available to take mitigative or if needed, offsite
protective actions, using a CEMP from the time the fuel is uncovered until it
reaches the auto-ignition temperature of 900°C.

Several systems will be available to provide makeup water to the SFP, such as
Torus water, Firewater, and portable FLEX and B.5.b pumps. These systems
provide diversity with electrical driven pumps, installed diesel and portable diesel
pumps. Water sources are from various tanks, fire pond, and intake or discharge
canal water.

OCNGS maintains procedures and strategies for the movement of any
necessary portable equipment that will be relied upon for mitigating the loss of
SFP water. These mitigative strategies are maintained in accordance with
License Condition 2.C.(8) of the OCNGS Renewed Facility Operating License.
These diverse strategies provide defense-in-depth and ample time to provide
makeup water or spray to the SFP prior to the onset of zirconium cladding
ignition when considering very low probability beyond design basis events
affecting the SFP.
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TABLE 1

EXEMPTIONS FROM 10 CFR 50.47
Bold strikethrough text identifies the proposed exemption with respect to the regulation. The basis for the exemption explains the scope of the

exception.
Item 10 CFR 50.47 Emergency Plans Basis for Exemption
Training of the on-shift staff will be maintained and will implement such
strategies and plans to mitigate the consequences of an event involving a
catastrophic loss-of-water inventory concurrently from the SFP.
2 10 CFR 50.47(b)(1) Primary responsibilities for emergency Refer to basis for 10 CFR 50.47(b).

response by the nuclear facility licensee and by State and
local organizations within-the-Emergenecy Planning
Zones-have been assigned, the emergency responsibilities
of the various supporting organizations have been
specifically established, and each principal response
organization has staff to respond and to augment its initial
response on a continuous basis.

10 CFR 50.47(b)(2)

No exemption requested.

10 CFR 50.47(b)(3) Arrangements for requesting and
effectively using assistance resources have been made,

arrangements-to-accommodate State-and local staff at
the li s E 0 |. Eacility.}

been-made;-and other organizations capable of
augmenting the planned response have been identified.

Discontinuing offsite emergency planning activities and reducing the scope of
onsite emergency planning is acceptable given the significantly reduced offsite
consequences when OCNGS is in the permanently defueled condition. The
OCNGS emergency plan will continue to maintain arrangements for requesting
and using assistance resources from offsite support organizations.

Decommissioning power reactors present a low likelihood of any credible
accident resulting in a radiological release together with the time available to
take mitigative or, if needed, offsite protective actions using a CEMP between
the initiating event and before the onset of a postulated fire. As such, an
emergency operations facility would not be required. The control room or other
onsite location can provide for the communication and coordination with offsite
organizations for the level of support required.

Also refer to basis for 10 CFR 50.47(b).
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TABLE 1

EXEMPTIONS FROM 10 CFR 50.47
Bold strikethrough text identifies the proposed exemption with respect to the regulation. The basis for the exemption explains the scope of the

exception.
Item 10 CFR 50.47 Emergency Plans Basis for Exemption
5 10 CFR 50.47(b)(4) A standard emergency classification Decommissioning power reactors present a low likelihood of any credible

and action level scheme, the basis of which includes facility
system and effluent parameters, is in use by the nuclear
facility licensee;-and-State-and-local-responseplans-call
:.e' |eI|ansFe enlnlllem_latle_ R plefuel_ed_ by 'a.s'l.'t.’l ffsi

response-measures.

accident resulting in a radiological release together with the time available to
take mitigative or, if needed, offsite protective actions using a CEMP between
the initiating event and before the onset of a postulated fire. As such, formal
offsite radiological emergency response plans are not required.

OCNGS will adopt the Permanently Defueled Emergency Action Levels (EALs)
consistent with those detailed in Appendix C of Nuclear Energy Institute (NEI)
99-01, "Development of Emergency Action Levels for Non-Passive Reactors,"
Revision 6 (Reference 4), endorsed by the NRC in a letter dated March 28, 2013
(Reference 5). OCNGS analysis (Reference 16) shows that after the spent fuel
has decayed for 12 months, for beyond design basis events where the SFP is
drained, and air cooling is not possible, 10 hours is available to take mitigative
or, if needed, offsite protective actions using a comprehensive approach to
emergency planning from the time spent fuel cooling is lost until the hottest fuel
assembly reaches a temperature of 900°C. No offsite protective actions are
anticipated to be necessary. Therefore, classification above the Alert level (e.g.,
Site Area Emergency or General Emergency) will no longer be required.

Also refer to basis for 10 CFR 50.47(b).

10 CFR 50.47(b)(5) Procedures have been established for
notification, by the licensee, of State and local response
organizations and for notification of emergency personnel
by all organizations; the content of initial and follow up
messages to response organizations and-the-public-has
been established;-and-means-to-provide-early
notification-and-clearinstruction-to-the populace within
the-plume-exposure-pathway Emergency PlanningZone
have been established.

Per SECY-00-0145 (Reference 31), after approximately 1 year of spent fuel
decay time (and as supported by the SFP analysis), the NRC staff considers an
exception to the offsite EPA PAG standard is justified for a zirconium fire
scenario considering the low likelihood of this event together with time available
to take mitigative or protective actions between the initiating event and before
the onset of a postulated fire. SECY-13-0112, "Consequence Study of a Beyond-
Design-Basis Earthquake Affecting the Spent Fuel Pool for a U.S. Mark | Boiling
Water Reactor," (Reference 32) provides that depending on the size of the pool
liner leak, releases could start anywhere from eight hours to several days after
the leak starts, assuming that mitigation measures are unsuccessful. If

10 CFR 50.54(hh)(2)-type mitigation measures are successful, releases could




Request for Exemption from Portions of Attachment 1
10CFR 50.47(b), 50.47(c)(2) and Page 9 of 57
10CFR Part 50, Appendix E

TABLE 1
EXEMPTIONS FROM 10 CFR 50.47

Bold strikethrough text identifies the proposed exemption with respect to the regulation. The basis for the exemption explains the scope of the
exception.

Item 10 CFR 50.47 Emergency Plans Basis for Exemption

only occur during the first several days after the fuel was removed from the
reactor. As previously indicated, an OCNGS analysis shows that after the spent
fuel has decayed for 12 months, for beyond design basis events where the SFP
is drained, and air cooling is not possible, 10 hours is available to take mitigative
or, if needed, offsite protective actions using a comprehensive approach to
emergency planning from the time spent fuel cooling is lost until the hottest fuel
assembly reaches a temperature of 900°C. Therefore, offsite emergency plans
for the populace within the plume exposure pathway Emergency Planning Zone
are not necessary for permanently defueled nuclear power plants.

Refer to basis for 10 CFR 50.47(b).

7 10 CFR 50.47(b)(6) Provisions exist for prompt Refer to basis for 10 CFR 50.47(b).
communications among principal response organizations to
emergency personnel-and-to the-public.

8 10 CFR 50.47(b)(7) Information-is-made-available-to-the | Refer to basis for 10 CFR 50.47(b).

public-on-a periodic-basis-on-how-they will be notified
| what their initialacti hould be i

(e.g- Histening 1 localt Jcast stati
and-remaining-indoors); [T]he principal points of contact
with the news media for dissemination of information during
an emergency {including-the physicallocation-or
locations) are established in advance, and procedures for
coordinated dissemination of information to the public are

established.
9 10 CFR 50.47(b)(8) No exemption requested.
10 10 CFR 50.47(b)(9) Adequate methods, systems, and Refer to basis for 10 CFR 50.47(b)

equipment for assessing and monitoring actual or potential
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TABLE 1

EXEMPTIONS FROM 10 CFR 50.47

Bold strikethrough text identifies the proposed exemption with respect to the regulation. The basis for the exemption explains the scope of the
exception.

Item

10 CFR 50.47 Emergency Plans

Basis for Exemption

offsite-consequences of a radiological emergency condition
are in use.

11 10 CFR 50.47(b)(10) A range of protective actions has been | OCNGS has developed an analysis indicating that 12 months after permanent
developed for-the plume-exposure-pathway EPZ for cessation of power operations, no credible accident at OCNGS will result in
emergency workers and the public. in-developing-this radiological releases requiring offsite protective actions. The analysis of the
range-of actions;consideration-has-been-givento potential radiological impact of the postulated accident for OCNGS in a

ion; ing; ; ; permanently defueled condition indicates that any releases beyond the site
the prophylactic use of potassium-iodide {Kl};as boundary are limited to small fractions of the EPA PAG exposure levels.
- - . In the unlikely event of a SFP accident, the iodine isotopes which contribute to
developed by app ".E E"'ts. anc-i Sensecs. Lice . an offsite dose from an operating reactor accident are not present, so potassium
IHF EI.E“EGH'.E IE I'.Hs HE':' 0 |I|I t""EI > t"“EF'tE S I I'I i iodide (KI) distribution offsite would no longer serve as an effective or necessary
i ) istent with_Federal supplemental protective action.
guidanceare-developed-and-in-place;and-protective Because it is not possible for PAGs to be exceeded at OCNGS 12 months after
actions-for the ingestion-exposure pathway EPZ permanent cessation of power operations, evacuation planning, including
appropriate to the locale-have been-developed: evacuation time estimates, is not needed since OCNGS will meet the criteria for
an exemption from offsite EP requirements as discussed in the exemption from
10 CFR 50.47(b).
Also refer to basis for 10 CFR 50.47(b).
12 10 CFR 40.47(b)(11) through (b)(16) No exemption requested.
13 OCNGS has developed an analysis indicating that 12 months after permanent

10 CFR 50.47(c)(2) GeneFaH—y,—the—plka&e*pesu%e

ingestion-pathway EPZ 5".a" consistof an area-about
50-miles {80 km) in radius. The exact size and
sg":'gu'at'g" of theEl le Islhlmeklu;elmg_ a pla.l tlsullall_ |

cessation of power operations, no credible accident at OCNGS will result in
radiological releases requiring offsite protective actions. The analysis of the
potential radiological impact of the postulated accident for OCNGS in a
permanently defueled condition indicates that any releases beyond the site
boundary are limited to small fractions of the EPA PAG exposure levels.
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localemergency response-needs-and-capabilities-as OCNGS is not a gas cooled reactor and is not authorized for power operation.
Refer to basis for 10 CFR 50.47(b)(10).
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10 CFR PART 50, APPENDIX E, SECTION IV

Basis for Exemption

1

IV Content of Emergency Plans

1. The applicant's emergency plans shall contain, but not
necessarily be limited to, information needed to
demonstrate compliance with the elements set forth below,
i.e., organization for coping with radiological emergencies,
assessment actions, activation of emergency organization,
notification procedures, emergency facilities and
equipment, training, maintaining emergency preparedness,
and recovery;-and-onsite-protective-actions-during
hostile-action. In addition, the emergency response plans
submitted by an applicant for a nuclear power reactor
operating license under this Part, or for an early site permit
(as applicable) or combined license under 10 CFR Part 52,
shall contain information needed to demonstrate
compliance with the standards described in § 50.47(b), and
they will be evaluated against those standards.

Following docketing of the "Certification of Permanent Removal of Fuel from the
Reactor Vessel," in accordance with 10 CFR 50.82(a)(1)(i) and (ii), OCNGS wiill
become a permanently shutdown facility with spent fuel stored in the SFP. In the
EP Final Rule (76 FR 72560, Nov. 23, 2011) (Reference 7), the NRC defined
"hostile action" as, in part, an act directed toward a nuclear power plant or its
personnel. This definition is based on the definition of "hostile action" provided in
NRC Bulletin 2005-02, "Emergency Preparedness and Response Actions for
Security-Based Events," dated July 18, 2005 (Reference 8). NRC Bulletin
2005-02 was not applicable to nuclear power reactors that have permanently
ceased operations and have certified that fuel has been removed from the
reactor vessel.

The NRC excluded non-power reactors from the definition of "hostile action" at
the time of the rulemaking because, as defined in 10 CFR 50.2, a non-power
reactor is not considered a nuclear power reactor and a regulatory basis had not
been developed to support the inclusion of non-power reactors (NPR) in the
definition of "hostile action." Similarly, a decommissioning power reactor or
ISFSI is not a "nuclear reactor" as defined in the NRC'’s regulations. A
decommissioning power reactor also has a low likelihood of a credible accident
resulting in radiological releases requiring offsite protective measures. For all of
these reasons, the NRC staff has concluded that a decommissioning power
reactor is not a facility that falls within the definition of "hostile action."

Similarly, for security, risk insights can be used to determine which targets are
important to protect against sabotage. A level of security commensurate with the
consequences of a sabotage event is required and is evaluated on a site-
specific basis. The severity of the consequences declines as fuel ages and,
thereby, removes over time the underlying concern that a sabotage attack,
under the current definition, could cause offsite radiological consequences.

Although, this analysis provides a justification for an exemption to include the
definition for a "hostile action" and its related requirements, elements for
security-based events would be maintained. The classification of security-based
events, notification of offsite authorities and coordination with offsite agencies
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10 CFR PART 50, APPENDIX E, SECTION IV

Basis for Exemption

under a CEMP would still be required. Other security-related requirements in the
EP Final Rule would be exempted such as, on-shift staffing analysis, emergency
response organization (ERO) augmentation and alternative facilities, protection
of onsite personnel, and challenging drills and exercises due to the reduced
radiological risk for a decommissioning power reactor.

The following similarities between OCNGS and NPRs show that the OCNGS
facility should be treated in a similar fashion as an NPR. Similar to NPRs,
OCNGS will pose lower radiological risks to the public from accidents than do
power reactors because: (1) OCNGS will be a permanently shutdown facility
(with fuel stored in the SFP and ISFSI) and will no longer generate fission
products; 2) fuel stored in the OCNGS SFP will have lower decay heat resulting
in lower risk of fission product release in the event of a beyond design basis boil
off or drain down event; and 3) no credible accident at OCNGS will result in
radiological releases requiring offsite protective actions.

Refer to basis for 10 CFR 50.47(b)(10)

Refer to basis for 10 CFR 50.47(b)(10)
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4 IV.4. Within-365-days-of the later of the date of the Refer to basis for 10 CFR 50.47(b)(10)
Habilitv-of : I ial .

5 IV.5. Buring-the-years-between-decennial-censuses; Refer to basis for 10 CFR 50.47(b)(10).

6 IV.6. H-at-any-time-during-the-decennial-period,-the EPZ | Refer to basis for 10 CFR 50.47(b)(10)
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tocti " trateaies.
7 V.7 No exemption requested.
8 A Organization Once OCNGS is permanently shut down and defueled, a decommissioning

reactor will not be authorized to operate under 10 CFR 50.82(a). Because the

The organization for coping <...> OCNGS cannot operate the reactor, a "plant operating organization" will no

A.1. A description of the normal plant eperating longer be required. Rather, the facility will be maintained by a defueled on-shift
organization. staff.

9 A.2. No exemption requested.

10 A.3. A-deseription; by position-and-function-to-be The number of staff at OCNGS during decommissioning will be small but

performed;-of the licensee's-headquarters personnel commensurate with the need to safely store spent fuel at the facility in a manner
who-willbe-sent-to-the plant site-to-augmentthe-onsite | thatis protective of public health and safety. OCNGS will have a level of
emergency-orgahization: emergency response that does not require response by headquarters personnel.
The on-shift and emergency response positions will be defined in the
Permanently Defueled Emergency Plan (PDEP).

11 A.4. Identification, by position and function to be performed, | OCNGS has developed an analysis indicating that 12 months after permanent
of persons within the licensee organization who will be cessation of power operations, no credible accident at OCNGS will result in
responsible for making effsite-dose projections, and a radiological releases requiring offsite protective actions. OCNGS will maintain

description of how these projections will be made and the the capability to determine if a radiological release is occurring. If a release is
occurring, OCNGS will promptly communicate that information to offsite
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results transmitted to State and local authorities, NRC, and
other appropriate governmental entities.

authorities for their consideration. The offsite organizations are responsible for
deciding what, if any, protective actions should be taken based on a CEMP.

Also refer to basis for 10 CFR 50.47(b).

12 A.5. ldentification, by position-and-functionto be As indicated by the OCNGS adiabatic heatup analysis, the time available to
; licensee-with initiate compensatory actions in the event of a loss of SFP cooling or inventory
with-emergency precludes the need to identify and describe the special qualifications of these
conditions-that-may-arise. Otherpersons-with-special individuals in the emergency plan. The number of staff at OCNGS during
qualifications;-such as-consultants, who-are-hot decommissioning will be small but commensurate with the need to maintain the
employees-of-the licensee-and-who-may be-called-upon | facility in a manner that is protective of public health and safety.
. - identified. _
:FGFII E'ES'Et.a'I'EE IEI.'FE":.E'QE";F':IE shall-also be hall} Also refer to basis for 10 CFR 50.47 (b).
described-
13 A.6. No exemption requested.
14 A.7. By June 23,2044 {l]dentification of-and-a A decommissioning power reactor has a low likelihood of a credible accident

description-of the assistance expected from, appropriate
State, local, and Federal agencies with responsibilities for

coping with emergencies, including hestile-actionat-the
defined-as-an act directed toward a nuclear power plant or
its personnel that includes the use of violent force to
destroy equipment, take hostages, and/or intimidate the
licensee to achieve an end. This includes attack by air,
land, or water using guns, explosives, projectiles, vehicles,
or other devices used to deliver destructive force.

resulting in radiological releases requiring offsite protective measures. For this
reason and those described in the basis for 10 CFR Part 50, Appendix E,
Section IV.1, a decommissioning power reactor is not a facility that falls within
the definitions of "hostile action."

Similarly, for security, risk insights can be used to determine which targets are
important to protect against sabotage. A level of security commensurate with the
consequences of a sabotage event is required and is evaluated on a site-
specific basis. The severity of the consequences declines as fuel ages, and over
time, the underlying concern that a sabotage attack could cause offsite
radiological consequences is removed.

Although the analysis described above and in the basis for 10 CFR Part 50,
Appendix E, Section IV.1 provides a justification for exempting OCNGS from
"hostile action" related requirements, some EP requirements for security-based
events will be maintained. The classification of security-based events,
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notification of offsite authorities, and coordination with offsite agencies under a
CEMP concept will still be required.

OCNGS will maintain appropriate actions for the protection of onsite personnel
in a security-based event. The scope of protective actions will be appropriate for
the defueled plant status, but will not be the same as actions necessary for an
operating power plant.

Refer to basis for 10 CFR Part 50, Appendix E, Section IV.1.

15 A.8. ldentification-of the-State-and/orlocal officials Offsite emergency measures are limited to support provided by local police, fire

responsible-forplanning-for,-ordering and-controlling departments, and ambulance and hospital services, as appropriate. Because

appropriate-protective-actions; including-evacuations analysis has been developed indicating that 12 months after permanent
when-necessary. cessation of power operations and due to the low probability of design-basis

accidents or other credible events to exceed the EPA PAGs, protective actions
such as evacuation should not be required, but could be implemented at the
discretion of offsite authorities using a CEMP.

Also refer to basis for 50.47(b)(10).

16 A.9. By December 24,2012, for nuclear power reactor Responsibilities of the on-shift and emergency response personnel will be
licensees;a-detailed-analysis demonstrating-that on- detailed in the Permanently Defueled Emergency Plan and implementing

shift personnel assighed-emergencyplan procedures and will be regularly tested through drills and exercises, and audited
implementation functions-are-not-assigned and inspected by OCNGS and the NRC. The duties of the on-shift personnel at
responsibilities-that would prevent-the timely a decommissioning reactor facility are not as complicated and diverse as those
performance-of their assigned-functions-as-specified-in | for an operating power reactor.

the In the EP Final Rule (Reference 7), the NRC acknowledged that the staffing

analysis requirement was not necessary for non-power reactor licensees
because staffing at non-power reactors is generally small, which is
commensurate with operating the facility in a manner that is protective of the
public health and safety. The minimal systems and equipment needed to
maintain the spent nuclear fuel in the SFP or in a dry cask storage system in a
safe condition requires minimal personnel and is governed by Technical
Specifications. Because of the slow rate of the event scenarios postulated in the
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design basis accident and postulated beyond design basis accident analyses
and because the duties of the on-shift personnel at a decommissioning reactor
facility are not as complicated and diverse as those for an operating reactor,
significant time is available to complete actions necessary to mitigate an
emergency without impeding timely performance of emergency plan functions.
For all of these reasons, it can be concluded that a decommissioning NPP is
exempt from the requirement of 10 CFR Part 50, Appendix E, Section IV.A.9.

17

B. Assessment Actions

B.1. The means to be used for determining the magnitude
of, and for continually assessing the impact of, the release
of radioactive materials shall be described, including
emergency action levels that are to be used as criteria for
determining the need for notification and participation of
local and State agencies, the Commission, and other
Federal agencies, and the emergency action levels that are
to be used for determining when and what type of
protective measures should be considered within and
outside-the site boundary to protect health and safety. The
emergency action levels shall be based on in-plant
conditions and instrumentation in addition to onsite and
offsite monitoring. By-June-20,-2012, fornuclearpower

hostile-action-that may adversely affect the nuclear
powerplant: The initial emergency action levels shall be
discussed and agreed on by the applicant or licensee and
State and local governmental authorities, and approved by
the NRC. Thereafter, emergency action levels shall be
reviewed with the State and local governmental authorities
on an annual basis.

OCNGS will develop EALs consistent with the Permanently Defueled EALs
detailed in Appendix C of NEI 99-01, Revision 6 (Reference 4). OCNGS
proposes to continue to review EALs with the State of New Jersey on an annual
basis. However, based upon the reduced scope of EALs for the permanently
defueled facility, the scope of the annual review of EALs is expected to be
limited (i.e., informal mailings, etc.). Also, refer to basis for 10 CFR Part 50,
Appendix E, Section IV.1 for the justification from the requirements in Appendix
E related to "hostile action."

18

B.2.

No exemption requested.
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19 C. Activation of Emergency Organization The Permanently Defueled EALs, developed consistent with Appendix C of NEI

C.1. The entire spectrum of emergency conditions that
involve the alerting or activating of progressively larger
segments of the total emergency organization shall be
described. The communication steps to be taken to alert or
activate emergency personnel under each class of
emergency shall be described. Emergency action levels
(based not only on onsite and-offsite-radiation monitoring
information but also on readings from a number of sensors

that indicate a potential emergency;-such-as-the-pressure
in containment-and-the response-of the Emergency
Core-Cooling-System) for notification of offsite agencies
shall be described. The existence, but not the details, of a
message authentication scheme shall be noted for such
agencies. The emergency classes defined shall include: (1)
notification of unusual events, (2) alert;{3)-site-area
emergency;-and-(4)-general-emergeney. These classes
are further discussed in NUREG-0654/FEMA-REP-1.

99-01, Revision 6 (Reference 4), will be adopted, as previously described. This
scheme eliminates the Site Area Emergency and General Emergency event
classifications.

Additionally, the need to base EALs on containment parameters is no longer
appropriate since these parameters do not provide indication of the conditions at
a defueled facility and emergency core cooling systems are no longer required.
Other indications, such as SFP level or temperature, can be used at sites where
there is spent fuel in the SFPs. The EAL scheme presented in NEI 99-01,
Revision 6 was endorsed by the NRC in a letter dated March 28, 2013
(Reference 5). No offsite protective actions are anticipated to be necessary, so
classification above the Alert (e.g., Site Area Emergency or General Emergency)
level is no longer required. In the event of an accident at a defueled facility that
meets the conditions for relaxation of emergency planning requirements, there
will be available time for event mitigation, and if necessary, implementation of
offsite protective actions using a comprehensive approach to emergency
planning. See the basis for 10 CFR 50.47(b) detailing the low likelihood of any
credible accident resulting in radiological releases requiring offsite protective
measures.

In the Statement of Considerations for the Final Rule for EP requirements for
ISFSIs and for MRS facilities (60 FR 32430; June 22, 1995) (Reference 3), the
Commission responded to comments concerning a general emergency at an
ISFSI and MRS, and concluded that, "...an essential element of a General
Emergency is that a release can be reasonably expected to exceed EPA
Protective Action Guidelines exposure levels off site for more than the
immediate site area."

The probability of a condition reaching the level above an emergency

classification of Alert is very low. In the event of an accident at OCNGS that
meets the criteria for an exemption from the NRC’s offsite EP requirements,
there will be time available to initiate mitigative actions consistent with plant
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conditions, and if necessary, for offsite authorities to employ their CEMP to take
protective actions.

As stated in NUREG-1738, "Technical Study of Spent Fuel Pool Accident Risk at
Decommissioning Nuclear Power Plants" (February 2001) (Reference 9) for
instances of small SFP leaks or loss of cooling scenarios, these events evolve
very slowly and generally leave many days for recovery efforts. Offsite radiation
monitoring will be performed as the need arises. Due to the decreased risks
associated with defueled plants, offsite radiation monitoring systems are not
required.

Refer to basis for 10 CFR Part 50, Appendix E, Section IV.B.1.

20

C.2. ByJune 20,2012, nuclear powerreactor Licensees

shall establish and maintain the capability to assess,
classify, and declare an emergency condition within15
minutes-after the availability of indications to plant
operators that an emergency action level has been
exceeded and shall promptly declare the emergency
condition as soon as possible following identification of the
appropriate emergency classification level. Licensees shall
not construe these criteria as a grace period to attempt to
restore plant conditions to avoid declaring an emergency
action due to an emergency action level that has been
exceeded. Licensees shall not construe these criteria as
preventing implementation of response actions deemed by
the licensee to be necessary to protect public health and
safety provided that any delay in declaration does not deny
the State and local authorities the opportunity to implement

measures necessary to protect the public health and safety.

In the Statement of Consideration for the EP Final Rule published in the Federal
Register (76 FR 72560) (Reference 7), non-power reactor licensees were not
required to assess, classify and declare an emergency condition within 15
minutes. A SFP and an ISFSI are also not nuclear power reactors as defined in
the NRC'’s regulations. A decommissioning power reactor has a low likelihood of
a credible accident resulting in radiological releases requiring offsite protective
measures. For these reasons, the staff concludes that a decommissioning power
reactor should not be required to assess, classify, and declare an emergency
condition within 15 minutes.

OCNGS will maintain the capability to assess, classify, and declare an
emergency condition within 30 minutes after the availability of indications to
operators that an EAL threshold has been reached. Emergency declaration is
required to be made as soon as conditions warranting classification are present
and recognizable, but within 30 minutes. In the permanently defueled condition,
the rapidly developing scenarios associated with events initiated during reactor
power operation are no longer credible. The consequences resulting from the
only remaining events (e.g., fuel handling accident) develop over a significantly
longer period. As such, the 15-minute requirement to classify and declare an
emergency is unnecessarily restrictive.
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See the basis for 10 CFR 50.47(b) detailing the low likelihood of any credible
accident resulting in radiological releases requiring offsite protective measures
and 10 CFR Part 50, Appendix E, Section IV.1.

21 D. Notification Procedures Refer to basis for 10 CFR 50.47(b) and 50.47(b)(10).

D.1. Administrative and physical means for notifying local,

State, and Federal officials and agencies and-agreements
hed-with t} . h

prompt notification-of the public-and-forpublic

evacuation-or-otherprotective-measures,; should-they

become-necessary;-shall be described. This description

shall include identification ef-the-appropriate-officials; by
title and-ageney;-of the State and local government

agencies within-the EPZs.

22 D.2. Provisions-shall be described-for yearly Refer to basis for 10 CFR 50.47(b) and 50.47(b)(10).

23 D.3. A licensee shall have the capability to notify OCNGS proposes to complete emergency notifications within 60 minutes after
responsible State and local governmental agencies within | the availability of indications to operators that an EAL threshold has been
45-minutes-after declaring an emergency. The licensee reached. This timeframe is consistent with the 10 CFR 50.72(a)(3) notification to
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shall demonstrate that the appropriate governmental the NRC and is appropriate because in the permanently defueled condition, the
authorities-have-the-capability to-make-a-public-alerting | rapidly developing scenarios associated with events initiated during reactor
and-netification-decisionpromptly-on being-informed power operation are no longer credible and there is no need for State or local
by the licensee of an-emergency condition—Priorto response organizations to implement any protective actions.

Because of the geographic location of OCNGS, emergency planning and
responsibilities have historically involved coordination with the State of New
Jersey. Decommissioning-related emergency plan submittals for OCNGS have

. f . been discussed with offsite response organizations since Exelon provided
_estalalls_he d-for aler t"'g.a"d.'” oviding prompt notification that it would permanently cease power operations. These
"'5:' ustleEl |Pszt aItlhe |a| H|G.|IE “I't.“ ul'.e P! HF' Illls SXpos mls discussions have addressed changes to onsite and offsite emergency

blicalert | notificati , hall be to.} " preparedness throughout the decommissioning process, including the proposed

time of 60 minutes to notify the state after the availability of indications to
operators that an EAL threshold has been reached. New Jersey Emergency

it s . Management officials have been able to review and concur with this proposal.
exposure p atlm_ay EPZ “'H.".“ E'I.; out1 o : The State will provide a letter with the Emergency Plan submittal acknowledging
:'EE E.I this EI'.IEI' t"'gl E".'E‘ "EHII'EE"I'.:.“ sla_ua E'IG'E"I? “'"I' i'.“gs the notification period.
{within-15-minutes-of the-time-that State-and-local Also refer to basis for 10 CFR 50.47(b) and 50.47(b)(10).
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24

Refer to basis for 10 CFR Part 50, Appendix E, Section IV D.3. regarding the
alert and notification system requirements.

25

E1 thru E7

No exemption requested.

26

E. Emergency Facilities and Equipment

The OCNGS analysis indicates that within 12 months after shutdown, no design-
basis accidents or other credible event at OCNGS will exceed the EPA PAGs.
Due to the low probability of design-basis accidents or other credible events to
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E.8.a.(i) A licensee

onsite technical support centerand
an-emergency-operations-facility from which effective

direction can be given and effective control can be
exercised during an emergency;

exceed the EPA PAGs at the site boundary, the available time for event
mitigation at a decommissioning power reactor and, if needed, to implement
offsite protective actions using a CEMP, an emergency operations facility (EOF)
would not be required to support offsite agency response. Onsite actions may be
directed from the control room or other location, without the requirements
imposed on a technical support center (TSC).

An onsite facility will continue to be maintained, from which effective direction

can be given and effective control may be exercised during an emergency. The
OCNGS emergency plan will continue to maintain arrangements for requesting
assistance and using resources from appropriate offsite support organizations.

Refer to basis for 10 CFR 50.47(b)(3).

27

E.8.a.(ii) Fornuclear power reactor licensees;a
” i tional I |

NUREG-0696, "Functional Criteria for Emergency Response Facilities,"
(Reference 33) provides that the operational support center (OSC) is an onsite
area separate from the control room and the TSC where licensee operations
support personnel will assemble in an emergency. For a permanently shutdown
and defueled power plant, an OSC is no longer required to meet its original
purpose of an assembly area for plant logistical support during an emergency. A
single onsite facility will continue to be maintained at OCNGS, from which
Control Room support, emergency mitigation, radiation monitoring, and effective
control may be exercised during an emergency.

28

In accordance with paragraph 8.e., the requirements of paragraph 8.b.(1) — (5)
do not apply to the OCNGS EOF because it was an approved facility prior to
December 23, 2011. However, the exemption is requested to clearly reflect that
the requirement no longer applies to OCNGS in a permanently shutdown and
defueled condition.

Refer to basis for 10 CFR 50.47(b)(3).
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29 E.8.c. By June 20,2012, fora nuclear power reactor Refer to basis for 10 CFR Part 50, Appendix E, Section IV.E.8.a.(i) and 10 CFR
licensee's-emergency-operations facility required 50.47(b)(3).
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10 CFR PART 50, APPENDIX E, SECTION IV

Basis for Exemption

30

Refer to basis for 10 CFR Part 50, Appendix E, Section I1V.1. regarding "hostile

action."
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31 E.8.e. Alicenseeshall-notbe-subjectto-the Refer to basis for 10 CFR 50.47(b)(3).

32 E.9.a. Provisions for communications with contiguous Refer to basis for 10 CFR 50.47(b) and (b)(10).
State/local governments within-the plume-exposure
pathway EPZ. Such communication shall be tested
monthly.

OCNGS will maintain communications with the State of New Jersey and the
NRC. Note, the State and local officials, and agencies for which provisions will
be maintained are those which OCNGS is currently committed to.

33 E9.b No exemption requested

34 E.9.c. Provision-forcommunications-among the-nuclear | OCNGS has developed an analysis indicating that 12 months after permanent

power reactor control room; the-onsite technical cessation of power operations, no credible accident at OCNGS will result in
support-center-and-the-emergency operationsfacility; | radiological releases requiring offsite protective actions, there is no need for the
and-among-the nuclearfacility; the principal State-and | TSC, EOF, or field assessment teams. An onsite facility will continue to be

local-emergency-operations-centers,—and-the-field maintained, from which effective direction can be given and effective control can
assessment-teams-—Such-communications systems be exercised during an emergency. OCNGS will also continue to test
shall-be-tested-annually- communication systems used to contact the State Emergency Operations

Center (EOC) on an annual basis.

Also refer to justification for 10 CFR 50.47(b)(3). Communication with State and
local EOCs is maintained to coordinate assistance on site if required.

35 E.9.d. Provisions for communications by the licensee with The functions of the control room, EOF, TSC and OSC are intended to be
NRC Headquarters and the appropriate NRC Regional combined into one or more locations due to the smaller facility staff and the
Office Operations Center from the nuclearpowerreactor | greatly reduced required interaction with State and local emergency response

control room;the-onsite technical supportcenter,and | facilities. An onsite facility will continue to be maintained, from which effective




Request for Exemption from Portions of Attachment 1
10CFR 50.47(b), 50.47(c)(2) and Page 28 of 57
10CFR Part 50, Appendix E

TABLE 2

EXEMPTIONS FROM 10 CFR PART 50, APPENDIX E

Bold strikethrough text identifies the proposed exemption with respect to the regulation. The basis for the exemption explains the scope of the
exception.

Item 10 CFR PART 50, APPENDIX E, SECTION IV Basis for Exemption
the-emergency-operations-facility. Such communications | direction can be given and effective control can be exercised during an
shall be tested monthly. emergency. OCNGS will maintain communication with the NRC.

Also refer to basis for 10 CFR 50.47(b).

36 F. Training viii. The number of staff at OCNGS during the decommissioning process will be
small but commensurate with the need to safely store spent fuel at the
facility in a manner that is protective of public health and safety. OCNGS
will maintain a level of emergency response that does not require additional
response by headquarters personnel. The on-shift and emergency
response positions are defined in the Permanently Defueled Emergency
Plan and will be regularly tested through drills and exercises, audited, and
inspected by OCNGS and the NRC.

F.1. The program to provide for: (a) The training of
employees and exercising, by periodic drills, of radiation
emergency plans to ensure that employees of the licensee
are familiar with their specific emergency response duties,
and (b) The participation in the training and drills by other
persons whose assistance may be needed in the event of a
radiation emergency shall be described. This shall include

a description of specialized initial training and periodic Also see the basis for 10 CFR 50.47(b). Therefore, exempting licensee's
retraining programs to be provided to each of the following headquarters personnel from training requirements is considered to be
categories of emergency personnel: reasonable.

i. Directors and/or coordinators of the plant
emergency organization;

ii. Personnel responsible for accident
assessment, including control room shift
personnel;

iii. Radiological monitoring teams;

iv. Fire control teams (fire brigades);
V. Repair and damage control teams;
vi. First aid and rescue teams;

vii. Medical support personnel;
Due to the low probability of design-basis accidents or other credible events to

viil. Lieensee’s-headquarters-support personnel; exceed the EPA PAGs, offsite emergency measures are limited to support

provided by local police, fire departments and medical services, as appropriate.
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Item

10 CFR PART 50, APPENDIX E, SECTION IV

Basis for Exemption

ix. Security personnel.

In addition, a radiological orientation training program shall
be made available to local services personnel; e.g., local
emergency services/Civil Defense, local law enforcement

Therefore, the term "Civil Defense" is no longer a commonly used term and is no
longer applicable as an example in the regulation. Local news media personnel
no longer need radiological orientation training since they will not be called upon
to support the formal Joint Information Center.

F.2.a.(i), (ii), and (iii) are not applicable.

personnel;-local-news-media-persons.

37 F.2. The plan shall describe provisions for the conduct of OCNGS analyses demonstrate that 12 months after permanent cessation of
emergency preparedness exercises as follows: Exercises power operations, no remaining postulated accidents at OCNGS will result in
shall test the adequacy of timing and content of radiological releases requiring offsite protective actions, or in the event of
implementing procedures and methods, test emergency beyond design basis accidents, 10 hours is available to take mitigative actions,
equipment and communications networks, test-the-public | and if needed, implement offsite protective actions using a comprehensive
alert-and-notification-system;-and ensure that emergency | emergency management plan. Therefore, the public alert and notification system
organization personnel are familiar with their duties. will not be used and no testing would be required.

Also refer to basis for 10 CFR 50.47(b)

38 F.2.a. Afull participation-exercise-which-tests-as-mueh | Refer to basis for 10 CFR 50.47(b).

OCNGS will continue to invite the State of New Jersey and local support to
participate in the periodic drills and exercises conducted to assess their ability to
perform responsibilities related to an emergency at OCNGS, to the extent
defined by the OCNGS emergency plan. Because the need for offsite
emergency planning is relaxed due to the low probability of the postulated
accident or other credible events that would be expected to result in an offsite
radioactive release that would exceed the EPA PAGs and the available time for
event mitigation, no formal offsite radiological emergency plans will be in place
to test.

The intent of submitting exercise scenarios for use by power reactor licensees is
to check that licensees utilize different scenarios in order to prevent the
preconditioning of responders at power reactors. For defueled sites, there are
limited events that could occur and the previously routine progression to General
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Bold strikethrough text identifies the proposed exemption with respect to the regulation. The basis for the exemption explains the scope of the
exception.

Item 10 CFR PART 50, APPENDIX E, SECTION IV Basis for Exemption

Emergency in power reactor site scenarios is not applicable to a
decommissioning site.

Exelon considers OCNGS to be exempt from 10 CFR Part 50, Appendix E,
Section F.2.a.(i)-(iii) because OCNGS will be exempt from the umbrella provision
of 10 CFR Part 50, Appendix E, Section IV.F.2.a.

39 F.2.b. Each licensee at each site shall conduct a Refer to basis for 10 CFR Part 50, Appendix E, Section IV.F.2.a.

subsequent exercise of its onsite emergency plan every 2 The low probability of design-basis accidents or other credible events that would

years. Nuclear power reactor licensees shall submit result in an offsite radioactive release that would exceed the EPA PAGs and the
E;EE'.E'SE SSE"E".'ES H"E'.E' §-50-4 E.“ least 60 days-before available time for event mitigative actions at OCNGS during decommissioning
Usein-an exercise requi EE.‘ by-this par E'g.'.m;“.z'h' Fhe render the TSC, OSC and EOF unnecessary. The principal functions required by
Ie;.m E'.SIE may I.” inclu E.IE EII'I" the-full p E"I t':"a Emfl'l' . regulation can be performed at an onsite location that does not meet the

section.-In addition, the licensee shall take actions requirements of the TSC, OSC or EOF.

necessary to ensure that adequate emergency response OCNGS will continue to conduct biennial exercises and will invite the State of
capabilities are maintained during the interval between New Jersey and local support organizations (firefighting, law enforcement, and
biennial exercises by conducting drills, including at least ambulance/medical services) to participate in periodic drills and exercises to
one drill involving a combination of some of the principal assess its ability to perform responsibilities related to an emergency at OCNGS
functional areas of the licensee's onsite emergency to the extent defined by the OCNGS emergency plan.

response capabilities. The principal functional areas of
emergency response include activities such as
management and coordination of emergency response,
accident assessment, event classification, notification of
offsite authorities, and assessment of the onsite and
offsite-impact of radiological releases;-protective-action
recommendation development, protective-action
decision making;plant system repair and mitigative
action implementation. During these drills, activation of all
of the licensee's emergency response facilities {Fechnical
Support Center{TSC),-Operations-Support Center

would not be necessary, licensees would have the
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10 CFR PART 50, APPENDIX E, SECTION IV

Basis for Exemption

opportunity to consider accident management strategies,
supervised instruction would be permitted, operating staff in
all participating facilities would have the opportunity to
resolve problems (success paths) rather than have
controllers intervene, and the drills may focus on the onsite
exercise training objectives.

40

F.2.c. Offsite plansfor-each-site shall- be-exercised
bienniallv.with full ticination b offsit

See basis for 10 CFR Part 50, Appendix E, Section IV.1 and 10 CFR Part 50,
Appendix E, Section IV.F.2.a.
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exercises;
(4) Cond | i . . ‘ .

(5)Pame+pateu¥an4aﬁsﬁe—blermlal—fu+l—erpamal
pa#ﬂerpahen—hesﬂl&aeﬂenexerers&ma#emaﬂng

41 F.2.d. Each-State-with-responsibility for nuclearpower | Refer to basis for 10 CFR 50.47(b)(10).

42 F.2.e. Licensees shall enable any State or local Refer to basis for 10 CFR 50.47(b)(10).

Government located-within-the plume exposure
pathway EPZto participate in the licensee’s drills when
requested by such State or local Government.

43 F.2.f. Remedial exercises will be required if the emergency | The Federal Emergency Management Agency (FEMA) is responsible for the
plan is not satisfactorily tested during the biennial exercise, | evaluation of an offsite response exercise. No action is expected from State or
such that NRC;-in eonsultation-with-FEMA; cannot (1) local government organizations in response to an event at a decommissioning
find reasonable assurance that adequate protective site other than firefighting, law enforcement and ambulance/medical services.
measures can and will be taken in the event of a
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radiological emergency or (2) determine that the Memoranda of understanding will continue to be in place for those services.
Emergency Response Organization (ERO) has maintained | Offsite response organizations will continue to take actions to protect the health
key skills specific to emergency response. The-extent-of and safety of the public as they would at any other industrial site.

IS tate :F".'E.I IEIEE'I |ae|u t|s||e| E'tl'e" H 'e".'EEI'E'I E}EEIIE_ISES must
measures-have-been taken-regarding-the-elements-of
the plan-net properly tested-in-the previous-exercises-

44 F.2.gand F.2.h No Exemption requested.

45 F.2.i. Licensees shall use drill and exercise scenarios that At OCNGS there will be limited events that could result in radioactive releases
provide reasonable assurance that anticipatory responses that exceed the EPA PAGs and the previously routine progression to General
will not result from preconditioning of participants. Sueh Emergency in power reactor site scenarios will not be applicable. Therefore,

secenarios-for nuclear power reactor licensees-must OCNGS is not expected to demonstrate response to a wide spectrum of events.
_including hostil tion. Exercise and drill Also. refer _to basis for 10 CFR Part 50, Appendix E, Section IV.1 regarding
hostile action.

scenarios as appropriate must emphasize coordination
among onsite and offsite response organizations.

46 F.2.j. The-exercises-conducted-underparagraph2-of Refer to basis for 10 CFR Part 50, Appendix E, Section IV.F.2
hi ot |

for the ERO to-d trat Also refer to basis for 10 CFR Part 50, Appendix E, Section IV.1 regarding
hostile action and 10 CFR 50.47(b)(5) regarding § 50.54(hh)(2).

provide-the-opportunity

fici in the | kil impl
theprincipal functional-areas-of emergency response Periodic drills and exercises will be completed to demonstrate ERO proficiency
in key skills necessary to implement the principal functional areas of emergency
response as applicable for the permanently defueled plant status. Critiques will

ERO to.d trate | Kill fict follow each drill or exercise activity. OCNGS will continue to invite the State of
ik New Jersey and local support organizations to participate in the periodic drills

’ ’ ’ ’ and exercises to assess their ability to perform responsibilities related to an

| ioint inf i ter. Additionally. | | .
emergency at OCNGS to the extent defined by the OCNGS emergency plan.
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47 G. Maintaining Emergency Preparedness No exemptions requested.
H. Recovery
48 I. Onsite Protective Actions During Hostile Action Refer to basis for 10 CFR Part 50, Appendix E, Section IV. 1.

By-June 20,2012 for nuclear powerreactor licensees;
arahge B: pl'e.t%t:'e a_t—:l tlans_ to pi eteelt e|||5|te| I
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NOTE: Appendix E to 10 CFR Part 50, Section V1.2 exempts permanently or indefinitely shutdown plants from the requirement to provide
hardware to support the Emergency Response Data System (ERDS). Therefore, specific exemptions from Appendix E to 10 CFR
Part 50, sections VI.1, 3, 4 and 10 CFR 50.72(a)(4) are not required.
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5.1

TECHNICAL EVALUATION

Accident Analysis Overview

10 CFR 50.82(a)(2) specifies that the 10 CFR Part 50 license no longer authorizes
operation of the reactor or emplacement or retention of fuel in the reactor vessel after
docketing the certifications for permanent cessation of operations and permanent
removal of fuel from the reactor vessel in accordance with 10 CFR 50.82(a)(1).

Following the termination of reactor operations at OCNGS and the permanent removal of
the fuel from the reactor vessel, the postulated accidents involving failure or malfunction
of the reactor and supporting structures, systems and components are no longer
applicable.

A summary of the postulated radiological accidents analyzed for the permanently
shutdown and defueled condition of OCNGS is presented below and are in
accordance with NRC ISG-02 (Reference 1).

Section 5.0 of ISG-02 indicates that site-specific analyses should demonstrate that: (1)
the radiological consequences of the remaining applicable postulated accidents would
not exceed the limits of the EPA PAGs at the EAB; (2) in the event of a beyond design
basis event resulting in the drain down of the SFP to the point that cooling is not
effective, there is at least 10 hours (assuming an adiabatic heat up) from the time that
the fuel is no longer being cooled until the hottest fuel assembly reaches 900°C; (3)
adequate physical security is in place to assure implementation of security strategies
that protect against spent fuel sabotage; and (4) in the unlikely event of a beyond design
basis events resulting in a loss of all SFP cooling, there is sufficient time to implement
pre-planned mitigation measures to provide makeup or spray to the SFP before the
onset of a zirconium cladding ignition.

Table 3 contains a listing of seven analyses that are expected to be evaluated by a
decommissioning power reactor licensee requesting exemption of emergency planning
requirements. The table also contains a description of how OCNGS addresses each of
these analyses.
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INTERIM STAFF GUIDANCE-02 COMPARISON
Analysis ISG-02 Description Response

1 Applicable design DBAs (i.e., fuel handling The postulated accident that will remain applicable to OCNGS and could contribute
accident in the spent fuel storage facility, waste | to dose upon implementation of the requested exemptions is the fuel handling
gas system release, and cask handling accident (FHA) in the Reactor Building, where the SFP is located. The results of the
accident if the cask handling system is not analysis indicate that the dose at the EAB would not exceed the EPA PAGs within
licensed as single-failure-proof) (Indicates that | 33 days after permanent cessation of power operations (Reference 15). Exelon will
any radiological release would not exceed the maintain the version of the EPA PAGs as specified in the current and proposed
limits of EPA PAGs at EAB); OCNGS Emergency Plan.

This analysis is described in Section 5.2.

2 Complete loss of SFP water inventory with no Exelon performed an analysis (Reference 16) that conservatively evaluated the
heat loss (adiabatic heatup) demonstrating a length of time (in hours) it takes for uncovered spent fuel assemblies in the SFP to
minimum of 10 hours is available before any reach the temperature at which the zirconium cladding would fail. The analysis
fuel cladding temperature reaches 900 degrees | concluded that a decay time of 12 months after permanent cessation of power
Celsius from the time all cooling is lost operations is the period that the hottest fuel assembly would reach 900°C in
(Demonstrates sufficient time to mitigate 10 hours after the assemblies have been uncovered.

?;/ee)nts that could lead to a zirconium cladding | Thjg analysis is described in Section 5.3 and is included in Attachment 2.
re),

3 Loss of SFP water inventory resulting in OCNGS performed an analysis (Reference 17) to determine the offsite radiological
radiation exposure at the EAB and control impact of a complete loss of SFP water. It was determined that the gamma radiation
room; (Indicates that any release is less than dose rate at the EAB would be limited to small fractions of the EPA PAG exposure
EPA PAGs at EAB); levels at 12 months after shutdown.

This analysis is described in Section 5.4 and is included in Attachment 2.

4 Considering the site-specific seismic hazard, OCNGS conducted a seismic evaluation in response to a NRC request for
either an evaluation demonstrating a high information pursuant to 10 CFR 50.54(f) regarding Recommendation 2.1 of the Near-
confidence of a low-probability (less than 1 x Term Task Force (NTTF) Review of Insights from the Fukushima Dai-ichi Accident
105 per year) of seismic failure of the spent (Reference 10). The seismic evaluation included all structures including the SFP,
fuel storage pool structure or an analysis and was prepared and submitted for NRC review.
demonstrating the fuel has decayed sufficiently | The Exelon submittal (Reference 11) documents the seismic evaluation in
that natural air flow in a completely drained conformance with NTTF Recommendation 2.1 including the high-confidence-of-low-
pool would maintain peak cladding temperature | prohabiity-of-failure (HCLPF) values and the 1 x 10 per year hazard level.
below 565 degrees Celsius (the point of ] ) - ]
incipient cladding damage) (Indicates that any The N_RC Sta_ff review of the NTTF_supmlttaI, spgclflcally fo_r the SFP Evaluation
release is less than EPA PAGs at EAB). associated with the reevaluated seismic hazard implementing NTTF

Recommendation 2.1 is documented in Reference 12. The NRC staff concluded
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INTERIM STAFF GUIDANCE-02 COMPARISON
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that the assessment was performed consistent with the NRC-endorsed (Reference
13) SFP Evaluation Guidance Report (Reference 14) and provided sufficient
information, including the SFP integrity evaluation, to meet the SFP Evaluation
Guidance (Item 9 in Enclosure 1 of the NRC’s 50.54(f) letter), thus supporting SDA
No. 6 of NUREG-1738.
5 The analyses and conclusions described in IDCs and SDAs are addressed in Section 5.5 and Tables 4 and 5.

NUREG-1738 are predicated on the risk

reduction measures identified in the study as

Industry Decommissioning Commitments (IDC)

and Staff Decommissioning Assumptions

(SDA), listed in Tables 4.1-1 and 4.1-2 of that

document. The staff should ensure that the

licensee has addressed these IDCs and SDAs

for the decommissioning site if they are storing

fuel in an SFP.

6 Verify that the licensee presents a The onsite restoration plans for repair of the SFP cooling system and to provide
determination that there is sufficient resources | makeup water to the SFP are incorporated into OCNGS procedures.
and adequately trained personnel available on- | There are multiple ways to initiate mitigative actions and add makeup water to the
shift to initiate mitigative actions within the 10- | gEp yithin the 10-hour minimum time period with or without entry to the SFP floor.
hour minimum time period that will prevent an )
offsite radiological release that exceeds the Refer to SDA 2 in Table 5.

EPA PAGs at the EAB.

7 Verify that mitigation strategies are consistent OCNGS maintains procedures and strategies for the movement of any necessary
with that required by the Permanently Defueled | portable equipment that will be relied upon for mitigating the loss of SFP water.
Technical Specifications or by retained license | These mitigative strategies were developed in response to 10 CFR 50.54(hh)(2) and
conditions. are maintained in accordance with License Condition 2.C.(8) of the OCNGS

Renewed Facility Operating License. These diverse strategies provide defense-in-
depth and ample time to provide makeup water or spray to the SFP prior to the onset
of zirconium cladding ignition when considering very low probability beyond design
basis events affecting the SFP.

Refer to SDA 4 in Table 5.
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5.3

5.4

Consequences of Design Basis Events
Fuel Handling Accident

The postulated design basis accident that will remain applicable to OCNGS in its
permanently shut down and defueled condition is the FHA in the Reactor Building where
the SFP is located. An analysis based on the FHA was performed to determine the dose
to operators in the control room and the public at the Exclusion Area Boundary (EAB or
"Site Boundary") as a function of time after shutdown. The analysis shows that the dose
at the EAB 33 days after shutdown (with no credit for containment) is less than 1 rem
TEDE and 5 rem Thyroid, which are the EPA PAG thresholds for recommended
evacuation (Reference 15). Due to the amount of decay assumed (33 days), the results
of this analysis may be applied after February 2, 2020, assuming a OCNGS shutdown
by December 31, 2019.

Consequences of Beyond Design Basis Events

Hottest Fuel Assembly Adiabatic Heat-up (Zirconium Fire)

The analysis (Reference 16) is provided in Attachment 2 to compare the conditions for
the hottest fuel assembly stored in the OCNGS fuel pool to a criterion proposed in
SECY-99-168 "Improving Decommissioning Regulations for Nuclear Power Plants"
(Reference 18), applicable to offsite emergency response for the unit in the
decommissioning process. This criterion considers the time for the hottest assembly to
heat up from 30 degrees Celsius (°C) to 900°C adiabatically. If the heat up time is
greater than 10 hours, then offsite emergency preplanning involving the plant is not
necessary.

Based on the limiting fuel assembly for decay heat and adiabatic heatup analysis
presented in Attachment 2, at 12 months (365 days) after permanent cessation of power
operations (12 months decay time), the time for the hottest fuel assembly to reach 900°C
is 10 hours after the assemblies have been uncovered. As stated in NUREG-1738,
"Technical Study of Spent Fuel Pool Accident Risk at Decommissioning Nuclear Power
Plants" (February 2001) (Reference 9), 900°C is an acceptable temperature to use for
assessing onset of fission product release under transient conditions (to establish the
critical decay time for determining availability of 10 hours to evacuate) if fuel and
cladding oxidation occurs in air.

Because of the length of time it would take for the adiabatic heatup to occur, there is
ample time to respond to any drain down event that might cause such an occurrence by
restoring cooling or makeup, or providing spray. As a result, the likelihood that such a
scenario would progress to a zirconium fire is not deemed credible.

Consequences of Other Analyzed Events

Loss of Spent Fuel Pool Normal Cooling

OCNGS analyzed a drain down event of the SFP to determine a dose rate curve at the
EAB and Control Room. NUREG-0586, "Final Generic Environmental Impact Statement
on Decommissioning of Nuclear Facilities," (Reference 34) Supplement 1, Section 4.3.9,
identifies that a SFP drain down event is a beyond design basis event. Although the
analysis described in Section 5.3 above, demonstrated a significant release of
radioactive material from the spent fuel is not possible in the absence of water cooling
after 365 days (1 year) following permanent cessation of power operations, the potential
exists for radiation exposure to an offsite individual in the event that shielding of the fuel



Request for Exemption from Portions of Attachment 1
10CFR 50.47(b), 50.47(c)(2) and Page 40 of 57
10CFR Part 50, Appendix E

5.5

is lost. The SFP water and the concrete pool structure serve as radiation shielding. A
loss of water shielding above the fuel could increase the offsite radiation levels because
of the gamma rays streaming up out of the SFP being scattered back to a receptor at the
site boundary. The offsite and Control Room radiological impacts of a postulated
complete loss of SFP water were assessed in Calculation C-1302-226-E310-458, "Dose
at Exclusion Area Boundary and Control Room Due to Shine from Drained Spent Fuel
Pool During SAFSTOR" (Reference 17). It was determined that the gamma radiation
dose rate at the EAB would be limited to small fractions of the EPA PAGs. The EPA
PAGs were developed to respond to a mobile airborne plume that could transport and
deposit radioactive material over a large area. In contrast, the radiation field formed by
gamma scatter from a drained SFP would be stationary rather than moving and would
not cause transport or deposition of radioactive materials. The extended period required
to exceed the EPA PAG limit of 1 Rem TEDE would allow sufficient time to develop and
implement onsite mitigative actions and provide confidence that additional offsite
measures could be taken without planning if efforts to reestablish shielding over the fuel
are delayed.

Comparison to NUREG-1738 Industry Decommissioning Commitments and Staff
Decommissioning Assumptions

Although the limited scope of design and beyond design basis accidents that remain
applicable to OCNGS justify a reduction in the necessary scope of emergency response
capabilities, Exelon also evaluated the industry decommissioning commitments (IDCs)
and staff decommissioning assumptions (SDAs) contained in NUREG-1738 (Reference
9).

NUREG-1738 contains the results of the NRC staff's evaluation of the potential accident
risk in spent fuel pools at decommissioning plants in the United States. As stated
therein, the study was undertaken to support development of a risk-informed technical
basis for reviewing exemption requests and a regulatory framework for integrated
rulemaking. The NRC staff performed analyses and sensitivity studies on evacuation
timing to assess the risk significance of relaxed offsite emergency preparedness
requirements during decommissioning. The staff based its sensitivity assessment on the
guidance in Regulatory Guide (RG) 1.174, "An Approach for Using Probabilistic Risk
Assessment in Risk-Informed Decisions on Plant-Specific Changes to the Licensing
Basis" (Reference 19). The staff's analyses and conclusions apply to decommissioning
facilities with SFPs that meet the design and operational characteristics assumed in the
risk analysis.

The NUREG-1738 study found that the risk at decommissioning plants is low and well
within the Commission's Safety Goals. The risk is low because of the very low likelihood
of a zirconium fire (resulting from a postulated irrecoverable loss of SFP cooling water
inventory) even though the consequences from a zirconium fire could be serious.

The study provided the following assessment:

"The staff found that the event sequences important to risk at decommissioning
plants are limited to large earthquakes and cask drop events. For emergency
planning (EP) assessments, this is an important difference relative to operating
plants where typically a large number of different sequences make significant
contributions to risk. Relaxation of offsite EP a few months after shutdown resulted in
only a "small change" in risk, consistent with the guidance of RG 1.174. Figures ES-1
and ES-2 [in NUREG-1738] illustrate this finding. The change in risk due to
relaxation of offsite EP is small because the overall risk is low, and because even
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under current EP requirements, EP was judged to have marginal impact on
evacuation effectiveness in the severe earthquakes that dominate SFP risk. All other
sequences including cask drops (for which emergency planning is expected to be
more effective) are too low in likelihood to have a significant impact on risk. For
comparison, at operating reactors, additional risk-significant accidents for which EP
is expected to provide dose savings are on the order of 1x10-5 per year, while for
decommissioning facilities, the largest contributor for which EP would provide dose
savings is about two orders of magnitude lower (cask drop sequence at 2x10-7 per
year)."

The Executive Summary in NUREG-1738 states, in part,

"the staff's analyses and conclusions apply to decommissioning facilities with SFPs
that meet the design and operational characteristics assumed in the risk analysis.
These characteristics are identified in the study as IDCs and SDAs. Provisions for
confirmation of these characteristics would need to be an integral part of
rulemaking.”

The IDCs and SDAs are listed in Tables 4.1-1 and 4.1-2, respectively, of NUREG-1738.
The tables below show how the OCNGS SFP meets or compares with each of these
IDCs (Table 4) and SDAs (Table 5).

Consequences of a Beyond-Design Basis Earthquake

NUREG-1738 (Reference 9) identifies beyond design basis seismic events as the
dominant contributor to events that could result in a loss of SFP coolant that uncovers
fuel for plants in the Central and Eastern United States. Additionally, NUREG-1738
identifies a zirconium fire resulting from a substantial loss-of-water inventory from the
SFP, as the only postulated scenario at a decommissioning plant that could result in a
significant offsite radiological release. The scenarios that lead to this condition have very
low frequencies of occurrence (i.e., on the order of one to tens of times in a million
years) and are considered beyond design basis events because the SFP and attached
systems are designed to prevent a substantial loss of coolant inventory under accident
conditions. However, the consequences of such accidents could potentially lead to an
offsite radiological dose in excess of the EPA PAGs (Reference 6) at the EAB.

However, the risk associated with zirconium cladding fire events decreases as the spent
fuel ages, decay time increases, decay heat decreases, and short-lived radionuclides
decay away. As decay time increases, the overall risk of a zirconium cladding fire
continues to decrease due to two factors: (1) the amount of time available for
preventative actions increases, which reduces the probability that the actions would not
be successful; and (2) the increased likelihood that the fuel is able to be cooled by air,
which decreases the reliance on actions to prevent a zirconium fire. The results of
research conducted for NUREG-1738 and NUREG-2161, "Consequence Study of a
Beyond-Design-Basis Earthquake Affecting the Spent Fuel Pool for a U.S. Mark | Boiling
Water Reactor," dated September 2014 (Reference 20), suggest that, while other
radiological consequences can be extensive, a postulated accident scenario leading to a
SFP zirconium fire, where the fuel has had significant decay time, will have little potential
to cause offsite early fatalities, regardless of the type of offsite response (i.e., formal
offsite radiological emergency preparedness plan or Comprehensive Emergency
Management Plan).

The purpose of NUREG-2161 (Reference 20) was to determine if accelerated transfer of
older, colder spent fuel from the SFP at a reference plant to dry cask storage
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significantly reduces the risks to public health and safety. The study states that:

"this study's results are consistent with earlier research studies’ conclusions that
SFPs are robust structures that are likely to withstand severe earthquakes without
leaking cooling water and potentially uncovering the spent fuel. The study shows the
likelihood of a radiological release from the spent fuel after the analyzed severe
earthquake at the reference plant to be about one time in 10 million years or lower. If
a leak and radiological release were to occur, this study shows that the individual
cancer fatality risk for a member of the public is several orders of magnitude lower
than the Commission's Quantitative Health Objective of two in one million (2 x 10-
6/year). For such a radiological release, this study shows public and environmental
effects are generally the same or smaller than earlier studies.”

The reference plant for the study (a General Electric Type 4 BWR with a Mark |
containment) generated approximately 3500 MWt and the SFP contained 2844 fuel
assemblies. OCNGS was licensed to generate 1930 MW, and the SFP has the capacity
to hold 3035 fuel assemblies. The SFP is expected to contain 2529 fuel assemblies
following permanent cessation of power operations and transfer of all fuel from the
reactor vessel to the SFP. Based on these differences, the risk and the consequences of
an event involving the SFP at OCNGS are lower than those in the NUREG- 2161 study.

OCNGS conducted a seismic evaluation in response to a NRC request for information
pursuant to 10 CFR 50.54(f) regarding Recommendation 2.1 of the NTTF Review of
Insights from the Fukushima Dai-ichi Accident. The seismic evaluation included all
structures including the SFP, and was prepared and submitted for NRC review. The
Exelon submittal (Reference 11) documents the seismic evaluation in conformance with
NTTF Recommendation 2.1 including the high-confidence-of-low-probability-of-failure
(HCLPF) values and the 1 x 10-° per year hazard level. The NRC staff review of the
NTTF submittal, specifically for the SFP Evaluation associated with the reevaluated
seismic hazard implementing NTTF Recommendation 2.1 is documented in Reference
12. The NRC staff concluded that the assessment was performed consistent with the
NRC-endorsed (Reference 13) SFP Evaluation Guidance Report (Reference 14) and
provided sufficient information, including the SFP integrity evaluation, to meet the SFP
Evaluation Guidance (Item 9 in Enclosure 1 of the NRC’s 50.54(f) letter), thus supporting
SDA No. 6 of NUREG-1738.

CONCLUSION

Exelon has concluded, based on the analysis and actions described above, that the health and
safety of the public are protected once OCNGS is in the permanently defueled condition.
Approval of the exemptions requested above would not present an undue risk to the public or
prevent appropriate response in the event of an emergency at OCNGS.

Based on the above, OCNGS has demonstrated that no credible accident will result in
radiological releases requiring offsite protective actions. Additionally, there is sufficient time,
resources and personnel available to initiate mitigative actions that will prevent an offsite
release that exceeds EPA PAGs.
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TABLE 4
INDUSTRY DECOMMISSIONING COMMITMENTS (IDCS)
IDC Industry Commitments Response
1 Cask drop analyses will be performed or The OCNGS design is in alignment with this description. Procedure 131 "Oyster Creek Load Lift
single failure-proof cranes will be in use for | Management Procedure," controls the handling of heavy loads to meet the guidance provided in
handling of heavy loads (i.e., phase Il of NUREG-0612 (Reference 21). The cask handling crane (i.e. reactor building bridge crane) trolley
NUREG-0612 will be implemented). was upgraded to address Phase | requirements of NUREG-0612 to provide redundancy in the load
carrying path from the cask to the crane trolley itself, so that no single failure would allow the cask
to drop. In addition to the trolley replacement, a comprehensive maintenance program and strict
administrative control of all cask handling was implemented. The NRC Safety Evaluation Report for
the acceptance of NUREG-0612 Phase | actions is documented in Reference 22.
As documented in Reference 23 the NRC considered Phase Il to be an enhancement and
completed without requiring completion of implementation actions identified during the Phase Il
review.
2 Procedures and training of personnel will be | OCNGS procedures are in place to ensure onsite and offsite resources can be brought to bear

in place to ensure that onsite and offsite
resources can be brought to bear during an
event.

during an event, including:
e Abnormal Operating Procedure, ABN-16, "Loss of Spent Fuel Pool Cooling"
e Abnormal Operating Procedure, ABN-41, "Security Event"
e FSG-00, "Extended Loss of AC Power FLEX Strategy Implementation
o EDMG-01-FC1, "Extensive Damage Mitigation Guidelines Flow Chart 1"
e ERO activation in accordance with the OC Permanently Defueled Emergency Plan.

These procedures are required by NRC Regulations and will be implemented as necessary
depending on the type of event. Communications are described in the procedures for onsite and
offsite communications, they are not specifically referenced in the existing OCNGS Emergency Plan
and will not be included in the planned Permanently Defueled Emergency Plan (to be submitted for
NRC approval). Therefore, it is not necessary for them to be specifically referenced in the
Emergency Plan. Equipment requirements are specified in the pertinent procedures.

Once OCNGS is shut down and defueled, the on-shift plant operators, including Certified Fuel
Handlers (CFH), and fire brigade members will continue to be appropriately trained on the various
actions needed to provide makeup to the SFP based on a systematic approach to training. Once
OCNGS is no longer operating, maintaining SFP cooling and inventory would be the highest priority
activity; therefore, the personnel needed to perform these actions will be available at all times. The
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TABLE 4
INDUSTRY DECOMMISSIONING COMMITMENTS (IDCS)
IDC Industry Commitments Response
OCNGS CFH training program was approved by the NRC by letter dated September 6, 2016
(Reference 24).
Emergency Plan drills are conducted with biennial participation of the Offsite Response
Organizations to maintain proficiency in response to a plant event.

3 Procedures will be in place to establish OCNGS maintains the following procedures to provide guidance for establishing and maintaining
communication between onsite and offsite communications between offsite agencies and the onsite ERO during severe weather and seismic
organizations during severe weather and events:
seismic events. e Abnormal Operating Procedure, ABN-31, "High Winds"

e Abnormal Operating Procedure, ABN-38, "Station Seismic Event”
e OC Permanently Defueled Emergency Plan, EP-OC-1001

4 An offsite resource plan will be developed OCNGS has multiple portable pumps and portable emergency generators that meet Extensive
which will include access to portable pumps | Damage Mitigation Guidelines (EDMG) and FLEX requirements. These can be used as required by
and emergency power to supplement onsite | abnormal procedures. In addition, offsite resources are committed and implemented by:
resources. The plan would principally " . e s . .
identify organizations or suppliers where Striﬁ;:i(;du(r)?fsEit[;I\f/iIrC;-:)rl,CkE;(ti?srlr\]/gn?amage Mitigation Guidelines" which provides coordination for
offsite resources could be obtained in a 9 quip :
timely manner. Procedure FSG-23, "Transfer of FLEX Strategy to SAFER" which provides details of resources that

can be brought to the site to supplement or replace beyond design base events. CC-OC-118-1002,
"SAFER Response Plan" procedure provides the contacts and logistics for the offsite organization’s
response.

5 SFP instrumentation will include readouts OCNGS design meets the intent of this IDC. There is a continuous temperature monitor that reads

and alarms in the control room (or where
personnel are stationed) for SFP
temperature, water level, and area radiation
levels.

out locally without any power. It provides a high temperature alarm function in the Control Room
(CR) (powered by vital DC). The temperature gage is read via dedicated video to the CR. Fuel pool
level is monitored by the CR with continuous dedicated video display of surge tank level and surge
tank lo and lo-lo level annunciators. Fuel pool low level annunciator in the CR is actuated by a
continuous level instrument that senses level below the surge tank weir height.

Additionally, there are two channels of continuous remote indication of the SFP water level
indicators in the cable spreading room above the control room that have been added for reliable
SFP level indication (post-Fukushima).
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TABLE 4
INDUSTRY DECOMMISSIONING COMMITMENTS (IDCS)
IDC Industry Commitments Response
There are two channels of continuous remote indication of Refueling Floor area radiation in the
control room. Each of these channels provide high area radiation annunciation in the control room.
A local alarm to notify personnel of high area radiation levels is also in place. In addition, each of
these channels provides input to the plant computer.

6 SFP seals that could cause leakage leading | The OCNGS SFP gate has static seals between the inner and outer gate. There is no credible
to fuel uncovery in the event of seal failure catastrophic failure mechanism for these seals. If SFP inventory were to leak due to seal rupture or
shall be self-limiting to leakage or otherwise | degradation, level would not go below the top of the spent fuel racks. The fixed top elevation of the
engineered so that drainage cannot occur. refueling slot between the SFP and reactor vessel where a removable refueling slot plug is placed

over is at elevation 94'-9". The top elevation of a spent fuel rack in the SFP is 94'-6".

7 Procedures or administrative controls to OCNGS Procedure 311, "Fuel Pool Cooling System," allows specified volumes to be pumped or
reduce the likelihood of rapid drain down letdown from the SFP. The procedure meets the requirements of this IDC by controlling the suction
events will include (1) prohibitions on the and discharge points. Additionally, the ISFSI equipment design is such that there are no ISFSI
use of pumps that lack adequate siphon related SFP operations that have the potential to cause a rapid drain down.
proteqtlon or (2) qontrols for pump sgcuon Procedure EN-HU-106, "Procedure and Work Instruction Use and Adherence," establishes the
and discharge points. The functionality of . . .

L . . . expectations and requirements for procedure adherence and usage for all personnel performing
anti-siphon devices will be periodically Vities. Additionallv. all K activiti . h K | X sk
verified. activities. Additionally, a worl lactlvmes are subject to the wor process controls and mtegrgte_q ris

management where the activities are analyzed and managed for risk. (e.g. address SFP activities.)
The OCNGS SFP has active and passive anti-siphon devices.
8 An onsite restoration plan will be in place to | The onsite restoration plan is in place to repair SFP cooling systems to provide maintenance to

provide repair of the SFP cooling systems
or to provide access for makeup water to
the SFP. The plan will provide for remote
alignment of the makeup source to the SFP
without requiring entry to the refuel floor.

normal systems. If necessary the following procedures provide direction to add makeup or
additional cooling:

ABN-16, "Loss of Fuel Pool Cooling"

FSG-09, "Makeup to the Fuel Pool" (FLEX)

EDMG-SP-X2, "External Makeup to the Fuel Pool" (B.5.b)

EDMG-SP-X11 "Spraying the Plume or Fuel Pool Using the Portable Pump and Ladder Truck"
FSG-23, "Transfer of FLEX Strategy to SAFER"

The multiple makeup sources from onsite and offsite that includes:

= Torus water
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INDUSTRY DECOMMISSIONING COMMITMENTS (IDCS)

IDC Industry Commitments

Response

- Fire Water system
- Intake water

There are multiple ways to add makeup water to the SFP with or without entry to the refuel floor.

9 Procedures will be in place to control SFP
operations that have the potential to rapidly

decrease SFP inventory. These
administrative controls may require

load movements.

additional operations or management
review, management physical presence for
designated operations or administrative
limitations such as restrictions on heavy

OCNGS Procedure 311, "Fuel Pool Cooling System," allows specified volumes to be pumped or
letdown from the SFP. The procedure meets the requirements of this IDC by controlling the suction
and discharge points. Additionally, the Independent Spent Fuel Storage Installation (ISFSI) transfer
equipment design is such that there are no ISFSI related SFP operations that have the potential to
cause a rapid drain down.

Procedure EN-HU-106, "Procedure and Work Instruction Use and Adherence," establishes the
expectations and requirements for procedure adherence and usage for all personnel performing
activities. Additionally, all work activities are subject to the work process controls and integrated risk
management where the activities are analyzed and managed for risk. (e.g. address SFP activities.)

Heavy loads requirements are controlled under the Procedure 131 "Oyster Creek Load Lift
Management Procedure." Fuel moves and heavy load moves that could affect the safe handling
and storage of nuclear fuel require approval by the Shift Manager.

10 | Routine testing of the alternative fuel pool

makeup system components will be

equipment out of service will be

needed.

performed and administrative controls for

implemented to provide added assurance
that the components would be available, if

OCNGS has multiple systems and sources to provide alternate makeup to the fuel pool. There are
electric-driven fire pumps and a diesel-driven fire pumps that can supply makeup water to the SFP
via the SW system or the Fire Water system. The OCNGS fire protection program provides controls
for operation with equipment out of service and periodic functionality testing.

OCNGS also has two diesel driven engine emergency makeup pumps capable of taking suction
from the intake water to satisfy FLEX requirements. Additionally, a B.5.b diesel driven pump that
also takes suction from the intake can be aligned for SPF makeup or cooling. The B.5.b and FLEX
systems provide defense-in-depth and have testing and out of service requirements controlled by
their program procedures.
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TABLE 5
STAFF DECOMMISSIONING ASSUMPTIONS (SDAS)
SDA Staff Assumptions Response
1 Licensee's SFP cooling design will be at The OCNGS design aligns with the intent of this description. The OCNGS SFP cooling system
least as capable as that assumed in the risk | design is based, in part, on Regulatory Guide 1.13, ""Spent Fuel Storage Facility Design Basis,"
assessment, including instrumentation. which included, in part, a Seismic Category | makeup system to add coolant to the SFP. The
Licensees will have at least one motor- design basis requirement for SFP cooling is provided which is a Nuclear Safety Design Class |
driven and one diesel- driven fire pump system (i.e. it is designed to withstand design basis earthquake seismically induced load)
capable of delivering inventory to the SFP. protected by a Nuclear Safety Design Class | structure.
The SFP cooling system heat exchangers are cooled by Reactor Building Closed Cooling
Water (RBCCW), which has redundant pumping capacity and is provided by redundant power
sources adequate to provide makeup at the required capacity. The RBCCW pumps are
normally powered from offsite power, but can be supplied from an alternate reliable power
source. RBCCW is cooled by either SW or ESW ultimate heat sink systems.
The stations design also includes an electric-driven fire pump and a diesel-driven fire pump,
both of which will be maintained until all fuel is removed from the SFP. Each fire pump has the
capability to deliver 500 gallons per minute (gpm) of makeup water to the SFP.
2 Walk-downs of SFP systems will be Currently OCNGS performs a walk-down of SFP systems once per day due to dose

performed at least once per shift by the
operators. Procedures will be developed for
and employed by the operators to provide
guidance on the capability and availability of
onsite and offsite inventory makeup sources
and time available to initiate these sources
for various loss of cooling or inventory
events.

considerations associated with an operating reactor. The frequency of these walk-downs may
be increased following final plant shutdown and permanent defueling of the reactor. There are
other methods available in the control room to alert operators to potential SFP events, such as
annunciators and level indication.

OCNGS procedures meet the requirements of this SDA by providing the guidance on the
capability and availability of onsite and offsite makeup sources. ABN-38, "Stations Seismic
Event," directs the inspection of the SFP and cooling systems following a seismic event.
Procedure 311 "Fuel Pool Cooling System" and ABN-16 "Loss of Fuel Pool Cooling",
establishes multiple makeup sources from onsite and offsite that includes:

Fire Water system
FSG-09 — "Makeup to the Fuel Pool with FLEX"
EDMG-SP-X2 — "External Makeup to the Fuel Pool using the B.5.b. Portable Pump"

Prior to final shutdown, OCNGS will establish the timelines required to initiate the various onsite
and offsite SFP makeup sources based on expected system configurations and availability.
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STAFF DECOMMISSIONING ASSUMPTIONS (SDAS)

SDA

Staff Assumptions

Response

Control room instrumentation that monitors
SFP temperature and water level will
directly measure the parameters involved.
Level instrumentation will provide alarms at
levels associated with calling in offsite
resources and with declaring a general
emergency.

OCNGS design meets the intent of this SDA. There is a continuous temperature monitor that
reads out locally without any power. It provides a high temperature alarm function in the Control
Room (CR) (powered by vital DC). The temperature gage is read via dedicated video to the CR.

Fuel pool level is monitored by the CR with continuous dedicated video display of surge tank
level and surge tank 'Lo' and 'Lo-Lo' level annunciators. Fuel pool 'Lo Level' annunciator in the
CR is actuated by a continuous level instrument that senses level below the surge tank weir
height.

Additionally, there are two channels of continuous remote indication of the SFP water level
indicators in the cable spreading room above the control room that have been added for reliable
SFP level indication (post-Fukushima).

OCNGS has procedures in place to respond to an abnormally 'Lo Level' in the SFP to direct the
plant staff to take appropriate actions to provide the necessary SFP makeup; first through
normal means, then by utilizing all available onsite resources, including both design basis and
defense- in-depth capabilities. Refer to the OCNGS responses for IDC 2 and IDC 4 for details
associated with calling in offsite resources.

Regarding the declaration of a general emergency, OCNGS will be employing Shutdown EALs
using an approved NRC EAL Scheme. Based on Appendix C of NEI 99-01, "Development of
Emergency Action Levels for Non-Passive Reactors," Revision 6, it is expected that station
conditions will not have the capacity to reach any threshold requiring the declaration of a site
area emergency nor general emergency.

Licensee determines that there are no drain
paths in the SFP that could lower the pool
level (by draining, suction, or pumping)
more than 15 feet below the normal pool
operating level and that licensee must
initiate recovery using offsite sources.

The OCNGS SFP design is consistent with this SDA.

e The OCNGS normal SFP cooling system suction lines are from weir feed surge tanks.
Weir lip is at 118'-2" which is approximately 24' above Top of Active Fuel (TAF).

o The OCNGS return line is protected from siphoning by check valves and passive vacuum
break holes. This is seismically rated piping.

e The OCNGS Fuel Pool lowest drain path is via the 3" drain line located between in the
inboard and outboard SFP gates, located at elevation 94'-6" which is located
approximately 24' below normal SFP water level. Drain-down to this elevation, which is 3"
above the top of the spent fuel racks, prevents uncover of fuel. However, this path requires
a gross failure of the inboard gate sealing gasket as well as failure of the 3" drain line.




Request for Exemption from Portions of Attachment 1
10CFR 50.47(b), 50.47(c)(2) and Page 49 of 57
10CFR Part 50, Appendix E

TABLE 5
STAFF DECOMMISSIONING ASSUMPTIONS (SDAS)

SDA Staff Assumptions Response

Therefore, this drain path is not considered to be a credible failure mode for inventory loss
given the assumption that inventory loss is not the result of catastrophic failures.

5 Load Drop consequence analyses will be The OCNGS design is in alignment with this description. The OCNGS heavy loads program,

performed for facilities with non-single Procedure 131 "Oyster Creek Load Lift Management Procedure," controls the handling of
failure-proof systems. The analyses and any | heavy loads to meet the guidance provided in NUREG-0612. The cask handling crane (i.e.
mitigative actions necessary to preclude reactor building bridge crane) trolley was upgraded to address Phase | requirements of the
catastrophic damage to the SFP that would | NUREG to provide redundancy in the load carrying path from the cask to the crane trolley itself,
lead to a rapid pool draining would be so that no single failure would allow the cask to drop. In addition to the trolley replacement, a
sufficient to demonstrate that there is high comprehensive maintenance program and strict administrative control of all cask handling was
confidence in the facilities ability to implemented via implementation of. The NRC Safety Evaluation Report for the acceptance of
withstand a heavy load drop. NUREG-0612 Phase | actions is documented in Reference 22.

6 Each decommissioning plant will OCNGS conducted a seismic evaluation in response to a NRC request for information pursuant
successfully complete the seismic checklist | to 10 CFR 50.54(f) regarding Recommendation 2.1 of the NTTF Review of Insights from the
provided in Appendix 2B to this study Fukushima Dai-ichi Accident. The seismic evaluation included all structures including the SFP,
[NUREG-1738]. If the checklist cannot be and was prepared and submitted for NRC review. The Exelon submittal (Reference 11)
successfully completed, the documents the seismic evaluation in conformance with NTTF Recommendation 2.1 including

decommissioning plant will perform a plant the high-confidence-of-low-probability-of-failure (HCLPF) values and the 1 x 10 per year
specific seismic risk assessment of the SFP | hazard level. The NRC staff review of the NTTF submittal, specifically for the SFP Evaluation

and demonstrate that SFP seismically associated with the reevaluated seismic hazard implementing NTTF Recommendation 2.1 is
induced structural failure and rapid loss of documented in Reference 12. The NRC staff concluded that the assessment was performed
inventory is less than the generic bounding consistent with the NRC-endorsed (Reference 13) SFP Evaluation Guidance Report

estimates provided in this study (<1 x10° (Reference 14) and provided sufficient information, including the SFP integrity evaluation, to
per year including non-seismic events). meet the SFP Evaluation Guidance (Item 9 in Enclosure 1 of the NRC’s 50.54(f) letter), thus

supporting SDA No. 6 of NUREG-1738

7 Licensees will maintain a program to The OCNGS has high density spent fuel racks that utilize two types of neutron poison. Ten
provide surveillance and monitoring of BORAFLEX racks and four BORAL racks of similar design. As described in Section 9.1.2.3.9.1
Boraflex in high-density spent fuel racks of the OCNGS UFSAR, an aging management program is in place to manage loss of material
until such time as spent fuel is no longer and reduction of neutron absorption capacity of BORAFLEX neutron absorption panels in the
stored in these high-density racks. spent fuel racks. The loss of material and the reduction of the neutron-absorbing capacity will

be determined through in-situ testing and NRC accepted RACKLIFE modeling (Reference 25).
BORAL performance is assessed by the surveillance program that utilizes test coupons.
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7.0 JUSTIFICATION FOR EXEMPTIONS AND SPECIAL CIRCUMSTANCES

10 CFR 50.12 states that the Commission may, upon application by any interested person or
upon its own initiative, grant exemptions from the requirements of the regulations of Part 50
which are authorized by law, will not present an undue risk to the public health and safety, and
are consistent with the defense and security. 10 CFR 50.12 also states that the Commission will
not consider granting an exemption unless special circumstances are present. As discussed
below, this exemption request satisfies the provisions of Section 50.12.

71 Exemptions
A. The exemptions are authorized by law

10 CFR 50.12 allows the NRC to grant exemptions from the requirements of 10 CFR
Part 50. The proposed exemption would not result in a violation of the Atomic Energy
Act of 1954, as amended, or the Commission's regulations. Therefore, the exemption
is authorized by law.

B. The exemptions will not present an undue risk to public health and safety

The underlying purpose of 10 CFR 50.47(b), 10 CFR 50.47(c)(2), 10 CFR 50, Appendix
E, Section IV is to ensure that there is reasonable assurance that adequate protective
measures can and will be taken in the event of a radiological emergency, to establish
plume exposure and ingestion pathway emergency planning zones for nuclear power
plants, and to ensure that licensees maintain effective offsite and onsite emergency
plans.

As discussed in this request, revised radiological analyses have been developed that
show that, 33 days after shutdown, the radiological consequences of design basis
accidents will not exceed the limits of the Environmental Protection Agency (EPA)
Protective Action Guides (PAGs) at the EAB. In addition, analyses have been developed
for beyond design basis events related to the SFP which show that, 12 months after
permanent cessation of power operation, the analyzed event is either not credible, is
capable of being mitigated, or the radiological consequences of the event will not exceed
the limits of the EPA PAGs at the exclusion area boundary (EAB).

Additionally, the offsite and Control Room radiological impacts of a postulated complete
loss of SFP water were assessed. It was determined that the gamma radiation dose rate
at the EAB would be limited to small fractions of the EPA PAG exposure levels and the
dose rate in the Control Room will be below 35 mRem/hr.

Therefore, offsite emergency response plans will no longer be needed for protection of
the public beyond the EAB. Based on the reduced consequences of radiological events
possible at the site when it is in the permanently defueled condition, the scope of the
onsite emergency preparedness organization and corresponding requirements in the
emergency plan may be accordingly reduced without an undue risk to the public health
and safety.

Therefore, the underlying purpose of the regulations will continue to be met. Since the
underlying purpose of the rules will continue to be met, the exemptions will not present
an undue risk to the public health and safety.

C. The exemptions are consistent with the common defense and security

The reduced consequences of radiological events that will remain possible at the site
once it is in the permanently defueled condition allows for a corresponding reduction in
the scope of the onsite emergency preparedness organization and associated reduction
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7.2

of requirements in the emergency plan. These reductions will not adversely affect
OCNGS's ability to physically secure the site or protect special nuclear material. Physical
security measures at OCNGS are not affected by the requested exemption. Therefore,
the proposed exemptions are consistent with the common defense and security.

Special Circumstances

Pursuant to 10 CFR 50.12(a)(2), the NRC will not consider granting an exemption to its
regulations unless special circumstances are present. Exelon has determined that
special circumstances are present as discussed below.

Special circumstances will exist at OCNGS because the plant will be permanently shut
down and defueled and the radiological source term at the site will be reduced from that
associated with reactor power operation. With the reactor power plant permanently shut
down and defueled, the design basis accidents and transients postulated to occur during
reactor operation will no longer be possible. In particular, the potential for a release of a
large radiological source term to the environment from the high pressures and
temperatures associated with reactor operation will no longer exist.

. Application of the regulation in the particular circumstances would not serve

the underlying purpose of the rule or is not necessary to achieve the underlying
purpose of the rule. (10 CFR 50.12(a)(2)(ii))

The underlying purpose of 10 CFR 50.47(b), 10 CFR 50.47(c)(2), and 10 CFR 50,
Appendix E, Section IV is to ensure that there is reasonable assurance that adequate
protective measures can and will be taken in the event of a radiological emergency, to
establish plume exposure and ingestion pathway emergency planning zones for nuclear
power plants, and to ensure that licensees maintain effective offsite and onsite
emergency plans.

The standards and requirements in 10 CFR 50.47(b), 10 CFR 50.47(c)(2), and 10 CFR
50, Appendix E, Section IV were developed taking into consideration the risks
associated with operation of a nuclear power reactor at its licensed full power level.
These risks include the potential for a reactor accident with offsite radiological dose
consequences.

The radiological consequences of accidents that will remain possible at OCNGS are
substantially lower than those at an operating plant. The upper bound of offsite dose
consequences limits the highest attainable emergency class to the Alert level. In
addition, because of the reduced consequences of radiological events that will still be
possible at the site, the scope of the onsite emergency preparedness organization may
be reduced accordingly. Thus, the underlying purpose of the regulations will not be
adversely affected by eliminating offsite emergency planning activities or reducing the
scope of onsite emergency planning as described in this request.

Revised radiological analyses have been developed that show that, 33 days after
shutdown, the radiological consequences of design basis accidents will not exceed the
limits of the EPA PAGs at the EAB. In addition, analyses have been developed for
beyond design basis events related to the SFP which show that, 12 months after
shutdown, the analyzed event is either not credible, is capable of being mitigated, or the
radiological consequences of the event will not exceed the limits of the EPA PAGs at the
EAB. Therefore, application of all of the standards and requirements in 10 CFR 50.47(b),
10 CFR 50.47(c)(2), and 10 CFR 50, Appendix E, Section IV are not necessary to
achieve the underlying purpose of those rules (Reference 16).

Since the underlying purposes of the rules would continue to be achieved even with
OCNGS being permitted to reduce the scope of emergency preparedness requirements
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consistent with placing the facility in the permanently defueled condition, the special
circumstances are present as defined in 10 CFR 50.12(a)(2)(ii).

B. Compliance would result in undue hardship or other costs that are significantly
in excess of those contemplated when the regulation was adopted, or that are
significantly in excess of those incurred by others similarly situated. (10 CFR
50.12(a)(2)(iii))

Application of all of the standards and requirements in 10 CFR 50.47(b), 10 CFR
50.47(c)(2), and 10 CFR 50, Appendix E, Section |V is not needed for adequate
emergency response capability and is excessive for a permanently defueled facility.
Application of all of these standards and requirements would result in undue costs being
incurred for the maintenance of an emergency response organization in excess of that
actually needed to respond to the diminished scope of credible events. Other licensees
similarly situated, such as Entergy Nuclear Operation, Inc.’s (ENO) Vermont Yankee
Nuclear Power Station (VY), Southern California Edison Company’s San Onofre Nuclear
Generating Station (SONGS), Duke Energy Florida, Inc.’s Crystal River Unit 3 Nuclear
Generating Station (CR3), and Dominion Energy Kewaunee, Inc.’s Kewaunee Power
Station (KPS), and Zion have been granted similar exemptions.

Therefore, compliance with the rule would result in an undue hardship or other costs that
are significantly in excess of those contemplated when the regulation was adopted, or
that are significantly in excess of those incurred by others similarly situated and the
special circumstances required by 10 CFR 50.12(a)(2)(iii) exist.

C. The exemptions would result in benefit to the public health and safety that
compensates for any decrease in safety that may result from the grant of the
exemptions. (10 CFR 50.12(a)(2)(iv))

The plant will be permanently shut down and defueled and the radiological source term
at the site will be reduced from that associated with reactor power operation. With the
reactor power plant permanently shutdown and defueled, the design basis accidents and
transients postulated to occur during reactor operation will no longer be possible. In
particular, the potential for a release of a large radiological source term to the
environment from the high pressures and temperatures associated with reactor
operation will no longer exist.

The proposed exemptions would allow OCNGS to revise the station emergency plan to
correspond to the reduced scope of remaining accidents and events. As such, the plan
would no longer need to address response actions for events that would no longer be
possible. The revised plan would thereby enhance the ability of the emergency response
organization to respond to those scenarios that remain credible since emergency
preparedness training and drills would focus only on applicable activities. Elimination of
requirements for classification of emergency action levels for events that were no longer
possible would enhance the ability of the ERO to correctly classify those events that
remain credible. As the proposed exemption will enhance the ability of the organization
to respond to credible events, a resultant benefit to the public health and safety is
realized.

Therefore, since the granting the exemptions would result in benefit to the public health
and safety and would not result in a decrease in safety, the special circumstances
required by 10 CFR 50.12(a)(2)(iv) exist.

8.0 PRECEDENT

The exemption requests for 10 CFR 50.47(b), 10 CFR 50.47(c)(2) and 10 CFR Part 50,
Appendix E, requirements are consistent with exemptions on the same emergency planning
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requirements that recently have been issued by the NRC for other nuclear power reactor
facilities beginning decommissioning. Specifically, the NRC granted similar exemptions to ENO
for VY (Reference 26); to Southern California Edison Company for SONGS, Units 1, 2, and 3
(Reference 27); to Duke Energy Florida, Inc. for CR3 (Reference 28); and to Dominion Energy
Kewaunee, Inc. for KPS (Reference 29). Similar to the current request, these precedents each
resulted in exemptions from certain emergency planning requirements in 10 CFR 50.47(b); 10
CFR 50.47(c)(2); and 10 CFR Part 50, Appendix E, related to the elimination of offsite
radiological emergency plans and reduction in the scope of the onsite emergency planning
activities. For the same reasons that the NRC recently issued these exemptions, Exelon seeks
approval of the enclosed proposed exemption requests.

Exelon proposes that OCNGS should not be required to plan for an offsite impact resulting from
hostile action because (1) the facility poses a lower radiological risk to the public than does a
power reactor, and (2) the facility has a low likelihood of a postulated accident resulting in
radiological releases requiring offsite protective measures.

Additionally, the specific exemption request for the regulation that involves a shift staffing
analysis is consistent with the exemption approved by the NRC for a shutdown facility with an
Independent Spent Fuel Storage Installation by letter dated March 18, 2013 (Reference 30).

9.0 ENVIRONMENTAL ASSESSMENT

The proposed exemption meets the eligibility criterion for categorical exclusion set forth in
10 CFR 51.22(c)(25), because the proposed exemption involves: (i) no significant hazards
consideration; (ii) no significant change in the types or significant increase in the amounts
of any effluents that may be released offsite; (iii) no significant increase in individual or
cumulative public or occupational radiation exposure; (iv) no significant construction
impact; (v) no significant increase in the potential for or consequences from radiological
accidents; and (vi) the requirements from which the exemption is sought involve
requirements of an administrative, managerial, or organizational nature. Therefore,
pursuant to 10 CFR 51.22(b), no environmental impact statement or environmental
assessment need be prepared in connection with the proposed exemption.

(i) No Significant Hazards Consideration Determination

Exelon has evaluated the proposed exemption to determine whether or not a significant
hazards consideration is involved by focusing on the three standards set forth in 10 CFR
50.92 as discussed below:

1. Does the proposed exemption involve a significant increase in the probability or
consequences of an accident previously evaluated?

The proposed exemptions have no effect on structures, systems, and components
(SSCs) and no effect on the capability of any plant SSC to perform its design
function. The proposed exemptions would not increase the likelihood of the
malfunction of any plant SSC.

When the exemptions become effective, there will be no credible events that would
result in doses to the public beyond the exclusion area boundary that would exceed
the Environmental Protection Agency (EPA) Protective Action Guides (PAGs). The
probability of occurrence of previously evaluated accidents is not increased, since
most previously analyzed accidents will no longer be able to occur and the
probability and consequences of the remaining Fuel Handling Accident (FHA) are
unaffected by the proposed amendment.

Therefore, the proposed exemption does not involve a significant increase in the
probability or consequences of an accident previously evaluated.
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(i)

(iii)

(iv)

(v)

2. Do the proposed exemptions create the possibility of a new or different kind of
accident from any accident previously evaluated?

The proposed exemption does not involve a physical alteration of the plant. No new
or different type of equipment will be installed and there are no physical modifications
to existing equipment associated with the proposed exemption. Similarly, the
proposed exemption will not physically change any SSCs involved in the mitigation of
any accidents. Thus, no new initiators or precursors of a new or different kind of
accident are created. Furthermore, the proposed exemption does not create the
possibility of a new accident as a result of new failure modes associated with any
equipment or personnel failures. No changes are being made to parameters within
which the plant is normally operated, or in the setpoints which initiate protective or
mitigative actions, and no new failure modes are being introduced.

Therefore, the proposed exemption does not create the possibility of a new or
different kind of accident from any accident previously evaluated.

3. Do the proposed exemptions involve a significant reduction in a margin of
safety?
The proposed exemption does not alter the design basis or any safety limits for the

plant. The proposed exemption does not impact station operation or any plant SSC
that is relied upon for accident mitigation.

Therefore, the proposed exemption does not involve a significant reduction in a
margin of safety.

Based on the above, Exelon concludes that the proposed exemption presents no
significant hazards consideration, and, accordingly, a finding of "no significant hazards
consideration" is justified.

There is no significant change in the types or significant increase in the
amounts of any effluents that may be released offsite.

There are no expected changes in the types, characteristics, or quantities of effluents
discharged to the environment associated with the proposed exemption. There are no
materials or chemicals introduced into the plant that could affect the characteristics or
types of effluents released offsite. In addition, the method of operation of waste
processing systems will not be affected by the exemption. The proposed exemption will
not result in changes to the design basis requirements of SSCs that function to limit or
monitor the release of effluents. All the SSCs associated with limiting the release of
effluents will continue to be able to perform their functions. Therefore, the proposed
exemption will result in no significant change to the types or significant increase in the
amounts of any effluents that may be released offsite.

There is no significant increase in individual or cumulative public or
occupational radiation exposure.

The exemption will result in no expected increases in individual or cumulative
occupational radiation exposure on either the workforce or the public. There are no
expected changes in normal occupational doses. Likewise, design basis accident dose
is not impacted by the proposed exemption.

There is no significant construction impact.
No construction activities are associated with the proposed exemption.

There is no significant increase in the potential for or consequences
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from radiological accidents.
See the no significant hazards considerations discussion in ltem (i)(1) above.
(vi) Requirements of an administrative, managerial, or organizational nature.

The proposed exemptions will form the basis for a reduction in size of the OCNGS
emergency response organization commensurate with the reduction in consequences of
radiological events that will be possible at OCNGS once the facility is in the permanently
defueled condition. They also will modify the requirements for emergency planning.
Therefore, the exemptions address requirements of an administrative, managerial, or
organizational nature.
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No | Question Instructions and Guidance Yes / No / N/A
1 Do assumptions have | All Assumptions should be stated in clear terms with enough X O U
sufficient documented | justification to confirm that the assumption is conservative.
rationale?
For example, 1) the exact value of a particular parameter may
not be known or that parameter may be known to vary over
the range of conditions covered by the Calculation. It is
appropriate to represent or bound the parameter with an
assumed value. 2) The predicted performance of a specific
piece of equipment in lieu of actual test data. It is appropriate
to use the documented opinion/position of a recognized
expert on that equipment to represent predicted equipment
performance.
Consideration should also be given as to any qualification
testing that may be needed to validate the Assumptions. Ask
yourself, would you provide more justification if you were
performing this analysis? If yes, the rationale is likely
incomplete.
2 Are assumptions Ensure the documentation for source and rationale for the X O O
compatible with the assumption supports the way the plant is currently or will be
way the plant is operated post change and they are not in conflict with any
operated and with the design parameters. If the Analysis purpose is to establish a
licensing basis? new licensing basis, this question can be answered yes, if the
assumption supports that new basis.
3 Do all unverified If there are unverified assumptions without a tracking L] [ X
assumptions have a mechanism indicated, then create the tracking item either
tracking and closure through an ATI or a work order attached to the implementing
mechanism in place? WO. Due dates for these actions need to support verification
prior to the analysis becoming operational or the resultant
plant change being op authorized.
4 Do the design inputs The origin of the input, or the source should be identified and X [ [
have sufficient be readily retrievable within Exelon’s documentation system.
rationale? If not, then the source should be attached to the analysis. Ask
yourself, would you provide more justification if you were
performing this analysis? If yes, the rationale is likely
incomplete.
5 Are design inputs The expectation is that an Exelon Engineer should be able to X O O
correct and reasonable | clearly understand which input parameters are critical to the
with critical parameters | outcome of the analysis. That is, what is the impact of a
identified, if change in the parameter to the results of the analysis? If the
appropriate? impact is large, then that parameter is critical.
6 Are design inputs Ensure the documentation for source and rationale for the X [ [

compatible with the
way the plant is
operated and with the
licensing basis?

inputs supports the way the plant is currently or will be
operated post change and they are not in conflict with any
design parameters.
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No | Question Instructions and Guidance Yes / No / N/A
7 | Are Engineering See Section 2.13 in CC-AA-309 for the attributes that are (] [ X
Judgments clearly sufficient to justify Engineering Judgment. Ask yourself,
documented and would you provide more justification if you were performing
justified? this analysis? If yes, the rationale is likely incomplete.
8 Are Engineering Ensure the justification for the engineering judgment (] [ X
Judgments compatible supports the way the plant is currently or will be operated
with the way the plantis | post change and is not in conflict with any design
operated and with the parameters. If the Analysis purpose is to establish a new
licensing basis? licensing basis, then this question can be answered yes, if
the judgment supports that new basis.
9 Do the results and Why was the analysis being performed? Does the stated X [ []
conclusions satisfy the purpose match the expectation from Exelon on the proposed
purpose and objective of | application of the results? If yes, then the analysis meets
the Design Analysis? the needs of the contract.
10 | Are the results and Make sure that the results support the UFSAR defined X [ []
conclusions compatible | system design and operating conditions, or they support a
with the way the plantis | proposed change to those conditions. If the analysis
operated and with the supports a change, are all of the other changing documents
licensing basis? included on the cover sheet as impacted documents?
11 | Have any limitations on | Does the analysis support a temporary condition or L] [ X
the use of the results procedure change? Make sure that any other documents
been identified and needing to be updated are included and clearly delineated in
transmitted to the the design analysis. Make sure that the cover sheet
appropriate includes the other documents where the results of this
organizations? analysis provide the input.
12 | Have margin impacts Make sure that the impacts to margin are clearly shown L] [ X
been identified and within the body of the analysis. If the analysis results in
documented reduced margins ensure that this has been appropriately
appropriately for any dispositioned in the EC being used to issue the analysis.
negative impacts
(Reference ER-AA-
2007)?
13 | Does the Design Are there sufficient documents included to support the X ] [
Analysis include the sources of input, and other reference material that is not
applicable design basis | readily retrievable in Exelon controlled Documents?
documentation?
14 | Have all affected design | Determine if sufficient searches have been performed to X ] [
analyses been identify any related analyses that need to be revised along
documented on the with the base analysis. It may be necessary to perform
Affected Documents List | some basic searches to validate this.
(ADL) for the associated
Configuration Change?
15 | Do the sources of inputs | Compare any referenced codes and standards to the current | [X] [ | [ ]

and analysis
methodology used meet
committed technical and
regulatory
requirements?

design basis and ensure that any differences are reconciled.
If the input sources or analysis methodology are based on
an out-of-date methodology or code, additional reconciliation
may be required if the site has since committed to a more
recent code
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No | Question Instructions and Guidance Yes / No / N/A
16 | Have vendor supporting | Based on the risk assessment performed during the pre-job L O X
technical documents brief for the analysis (per HU-AA-1212), ensure that
and references sufficient reviews of any supporting documents not provided
(including GE DRFs) with the final analysis are performed.
been reviewed when
necessary?
17 | Do operational limits Ensure the Tech Specs, Operating Procedures, etc. contain L O X

support assumptions
and inputs?

operational limits that support the analysis assumptions and
inputs.

Create an SFMS entry as required by CC-AA-4008. SFMS Number: 59199

Exelon Reviewer Comments:

An HU-AA-1212 pre-job brief for owner’s acceptance was held on 3/15/17 with the DEM and Exelon
acceptance reviewer. The overall risk ranking was a ‘1,” therefore, existing in-process reviews are

sufficient. An ITPR is not required. The brief did identify that additional technical expertise was required

as allowed by CC-AA-103-1003 in the form of a review committee. Technical experts in Radiological

Engineering (Jack McCarthy), Nuclear Fuels (Jill Fisher), Reactor Engineering (Jim Frank), and Oyster

Creek Emergency Plan (Jim Frank) were utilized to support the Exelon owner’s acceptance review. The

Exelon acceptance reviewer (Robert Csillag) acted as chair of this committee and coordinated all Exelon

reviews performed per CC-AA-103-1003, Attachment 2 and resolution of all comments.

Enercon was verified to be on the approved vendor list as an EOC per CC-AA-12, Attachment 1,

therefore, a design review by Exelon is not required.

Design qualifications were verified to be current for the Exelon owner’s acceptance reviewer as was

verification of being part of the ESP population.

Critical inputs and assumptions were scrutinized as was the veracity of the conclusions. Comments were

supplied by the Exelon owner review committee. All comments were resolved to the satisfaction of the

Exelon owner’s review committee by the EOC.

Exelon Reviewer: Robert Csillag (See signature and date on design analysis cover sheet).
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1.0 Purpose and Scope

The purpose of this calculation is to conservatively evaluate the length of time it takes for an uncovered
spent fuel assembly in the spent fuel pool to reach the temperature where the zirconium cladding would
fail. This analysis supports decommissioning of Oyster Creek Nuclear Generating Station (OCNGS).
Specifically, this analysis will be used to support LAR submittal once the hottest fuel assembly decay
time is sufficient and is demonstrated to reach 900°C in 10 hours which supports the requirements of
ISG-02, Section 5, Item 2 (Ref. 9).

The number of hours it takes for the fuel to heat up (the heat-up time) is determined as a function of
the decay time after shutdown. The heat load from a GNF2 bundle is used in this analysis as determined
in Attachment 8 of Reference 1.

NUREG-0586 Supplement 1, Section 4.3.9, identifies that a spent fuel pool drain down event is beyond
design basis (Reference 4.1). This calculation is non-safety related as it is beyond design basis in support
of SAFSTOR.

“Radiological accidents considered in licensing nuclear power plants are classified as design basis
accidents (DBAs) and severe (beyond design basis) accidents. DBAs are those accidents that both
the licensee and the NRC staff evaluate to ensure that the plant can withstand normal and
abnormal transients and a broad spectrum of postulated accidents without undue hazard to the
health and safety of the public. Severe accidents are those that are beyond the design basis of the
plant. They are more severe than DBAs because they may result in substantial damage to the fuel,
whether or not there are serious offsite consequences. For the most part, DBAs focus on reactor
operation and are not applicable to plants undergoing decommissioning. The only DBAs or severe
accidents (beyond design basis) applicable to a decommissioning plant are those involving the
spent fuel pool. These postulated accidents are not expected to occur during the life of the plant,
but are evaluated to establish the design basis for the preventive and mitigative safety systems of
the spent fuel storage facility.”

2.0 Acceptance Criteria

There are no specific acceptance criteria for this analysis; however, SECY-99-168 (Ref. 8) reports that a
plant specific EP exemption determined "10 hours will be sufficient time to take mitigative action" and
that for BWRs, 2 years is expected to be the decay time needed to reach a 10 hour heat-up time from 30
°C to 900 °C. NUREG-1738 shows that a 10 hour heat up time for a BWR requires less than 2 years of
cooling time (Ref. 7, Fig. 2-1).

NUREG/CR-6451 (Ref. 6) presents several studies discussing the maximum allowable temperature of
zirconium cladding that will ensure that failure of the zirconium cladding will not occur. NUREG/CR-6451
states 565 °C (1049 °F) as the lowest temperature where incipient cladding failure might occur. Per
NUREG-1738 (Ref. 7, pg. 3-7), 900°C (1652 °F) is the temperature where "runaway oxidation"
(zirconium fire) is expected to occur. These two temperatures are the failure temperatures of interest
for this calculation.
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3.0 Assumptions

3.1 The heat-up time is conservatively assumed to start when the spent fuel pool has been
completely drained. This is conservative as the drain down time (boil-off) would increase the
time to cladding failure.

3.2 The starting temperature for the heat-up analysis is assumed to be uniform and 125 °F. The
temperature 125 °F is the maximum initial pool temperature (Ref. 3). SECY-99-168 (Ref. 8) and
NUREG-1738 (Ref. 7) both set the starting water temperature at 30 °C (86 °F) so setting the
initial temperature to the maximum pool temperature is conservative because the heat-up time
would be increased with a lower starting temperature.

3.3 The structural components in the fuel assembly are not credited to absorb any of the heat. The
thermal mass of the channel walls is also neglected in this analysis. This is conservative because
the structural components and channel walls thermal inertia would reduce the required
assembly decay time.

3.4 OCNGS final cycle 27 contains 548 bundles of GNF2 fuel and 12 bundles of GE11 fuel (Ref. 13).
The GNF2 bundles are limiting in terms of heat load (Ref. 2), therefore, the analysis herein will
only evaluate the heat up of GNF2 fuel assemblies and not any other assembly type in the spent
fuel pool because the offloaded fuel directly after a cycle contains the assemblies with the
highest decay heat (referred to as the hottest fuel assembly here-in).

3.5 The specific heat for uranium dioxide and the zircaloy-2 cladding are determined at a
temperature of 500°F. A temperature of 500 °F is in the temperature range for this analysis.
From Reference 4 (Attachment 1), the specific heat capacity slightly increases with an increase
in temperatures; at higher temperatures, the uranium dioxide and zircaloy-2 would heat up
more slowly. Thus, using a temperature around or less than the midpoint for material properties
is conservative with respect to the assembly heat-up. This temperature is used as
representative of the full temperature range in this analysis.

3.6 This analysis conservatively assumes that there is no air cooling of the assemblies (i.e., adiabatic
conditions): the flow paths that would provide natural circulation cooling are assumed to be
blocked.

3.7 The mass of uranium dioxide used in the analysis does not include gadolinium. The mass of
zircaloy-2 used in the analysis does not include the tie plates. This is conservative as it neglects
thermal mass in the bundle which would increase the heat-up time.

3.8 The diameter of the water rods is based on the diameter in Zone 2, as this is the zone where the
heated length of rods are located (Reference 12, Table 6).

3.9 Only the heated length of the rod is analyzed. This is conservative as it neglects thermal mass in
the fuel bundle which would increase the heat-up time.
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5.0 Input Data

5.1 Zirconium Properties
The cladding for the GNF2 fuel is zircaloy-2 (Ref. 5). The specific heat capacity of zircaloy-2
at 500°F (533 K) (Assumption 3.5) is 0.0761 Btu/ Ibm-°F (Ref. 5, Table 10-5) and the density
of zircaloy-2 is 6.56 g/cm? (409.53 Ib/ft3) (Ref. 10).

5.2 Uranium Properties
The specific heat capacity of uranium dioxide at 500 °F (533 K) (Assumption 3.5) is 0.0683
Btu/ Ibm-°F (Ref. 5, Table 10-5). The mass of uranium dioxide in the fuel bundle is 457.25
Ibs (Ref. 5, Table 10-5).

5.3 Geometry for Limiting Assemblies
The table below shows the geometry inputs for the GNF2 fuel bundles evaluated in this

analysis (Assumption 3.4). Table 1 contains fuel assembly input data for a GNF2 fuel
bundle.
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Number of Heated Rods 92 rods Reference 5
Number of Water Rods 2 rods Reference 5
Number of 2/3 Length Part Length 8 rods Reference 5
Rod
Number of 3/8 Length Part length 6 rods Reference 5
Rod
Heated Length of 2/3 Part Length Rod 102 inches Reference 2 and 5
Heated Length of 3/8 Part Length Rod 54 inches Reference 2 and 5
Outer Diameter of Water Rods 0.980 inches Reference 2
Inner Diameter of Water Rods 0.920 inches Reference 2
Outer Diameter of Cladding 0.404 inches Reference 2
Inner Diameter of Cladding 0.3567 inches Reference 2
Heated Length of Full Length Rods 145.24 inches Reference 2

5.4 Heat Load

Attachment 8 of Reference 1 determines the maximum heat load from a single fuel
assembly. The assembly with the highest heat load will have the shortest heat-up time. The
table showing the maximum fuel assembly heat generation rates for several years is

located in Table A8-2 of Reference 1 and is reproduced in Table 2 below.

Table 2: Decay Heat Source Terms from ORIGEN-ARP

1Year 1.25 Year 1.5 Year 2 Year 3 Year 5 Year
Decay Time Decay Decay Decay Decay Decay Decay
(W/MTU) (W/MTU) (W/MTU) (W/MTU) (W/MTU) | (W/MTU)
Cycle 27, max.
burnup, min. 9.27E+03 | 7.93E+03 | 6.93E+03 | 5.50E+03 | 3.86E+03 | 2.56E+03
enrichment, max.
MTU

The worst-case (hottest) bundle is one that was discharged at the end of Cycle 27 and has

been cooling for one year.

From Table 2, it has a heat load of 9.27E+03 W/MTU. The

maximum 0.1820 MTU/assembly value was derived from Cycle 27 data (Reference 1). The

worst-case heat per assembly is calculated as follows:

Worst — case bundle heat load =

9.27E +03 W 9 0.1820 MTU

MTU assembly
BTU /hr
= 1687.14 —— = 5,756.66 ———
assembly assembly

The worst case bundle heat load is determined at the remaining decay times (1.25 years,

1.5 years, etc), using the same methodology.
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6.0 Identification of Computer Codes
N/A

7.0 Method of Analysis

This analysis determines the heat-up time of the fuel assembly using the thermal capacity of materials.

Equation 7-1 (Ref. 11, Ch. 8):

, AT
=mXc, X —
g=mxXcpX—

Where:

q is the heat generation rate in BTU/hr
m is the mass of material in Ibm. (=pV)
¢p is the specific heat in BTU/Ib- °F

AT is the temperature increase in °F

t is the heat-up time in hr

p is density in lbm/ft3

Vis volume in ft3

For this analysis, there are two materials that are considered: the uranium dioxide fuel pellets and the
zircaloy-2 cladding. The zircaloy-2 is in the cladding and the water tubes, which are also being heated.
Under adiabatic conditions, zircaloy-2 and the uranium dioxide are modeled as heating up at the same

AT . .
rate, so the - will be the same for both materials.

Equation 7-2:

. AT
q=Tx(mu><cp,u+pz><VZ><cp,Z)

Where:

X, signifies the property is for uranium dioxide
X, signifies the property is for zirconium

This calculation seeks the heat-up time, so Equation 7-2 is solved for t.
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Equation 7-3:

AT
t=7x(muxcp_u+pzxvz><cpz)

The mass of uranium is given in Reference 5 so the volume of uranium dioxide does not need to be
determined.

The volume of zircaloy-2 in the heated rods, and water rods, are given below. The length of the cladding,
and water rods, that are heated is conservatively modeled as being the same as the heated length of
uranium dioxide. In reality, they are longer than the length of the uranium dioxide pellets.

Equation 7-4:

Where:
V. c1 is the volume of zircaloy-2 in the cladding of heated tubes
D, , is the outer diameter of the cladding
D, ; is the inner diameter of the cladding

Equation 7-5:
Dy o — Dy i°
Vowr = (nx - )Nwr X L
Where:

V, wr is the volume of zircaloy-2 in the water rods

Dy, , is the outer diameter of the water rods

Dy, ; is the inner diameter of the water rods

N, is the number of water rods
Equation 7-6:

V, = zcl T Vz,wr

The temperature increase (AT) for this analysis is taken to be from the initial temperature of the pool,
125°F (Assumption 3.2), to the zirconium cladding failure temperatures of interest, 1049°F (565°C) and
1652°F (900°C) (Acceptance Criteria, Section 2).
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The heat-up time is calculated as a function of the decay time for each of the times in Section 5.4.

The hottest assembly source term methodology is described in Attachment 8 of Reference 1.

8.0 Numeric Analysis

The volume of zircaloy-2 in the cladding is determined below using Equation 7-4:

/ Q0404in ., 03567 in; \
12 in/ft 12 in/ft 145.24 in
V,c = X 78rods X ———
zcl k T 2 rods X - in/ft)
0.404in, 03567 in.,
Sy A SVITY/ iR, 102 in
+ T X 8rods X ———
4 12 in/ft
Q0404in.; 03567 in;
12 in/ft 12 in/ft 54 in
X 6 rods x ———— | = 0.204ft3
1\ 4 0% X 12 in/ft f

The volume of zircaloy-2 in the water rods is determined below using Equation 7-5.

0980 in, _ 0920 in,,
~ 2/~ T2/t 145.24 in
Vawr = | X 2 2rods X o T

= 0.015 ft3

The total zircaloy-2 volume is then determined below from Equation 7-6:

V, = 0.204 ft3 + 0.015 ft3 = 0.219 ft3

The heat-up time is then determined for end temperatures of 565°C (1049°F) and 900°C (1652°F) using
the maximum bundle heat load at different decay times with Equation 7-3. The heat-up time to 1049°F
for the one year decay maximum bundle (Section 5.4) is shown below; the heat-up for the remaining
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decay times is solved in the same exact manner (i.e., changing the heat load and keeping the remaining
inputs constant) and the results are reported in Section 9.

_ (1049°F — 125°F)

- (457.25 Ibm x 0.0683
5756.66 BTU /hr

lb
——— +409.53 — x 0.219 ft3
lbm — °F * ft3 4

0.0761 BTy ) 6.11h
X 0. — ] =6.
T—— ours

9.0 Results and Conclusions
The results are shown in Table 3.

Table 3: Results

End Temperature (°C, °F) Decay Time (years) Heat-Up Time (hours)
565, 1049 1 6.11
565, 1049 1.25 7.14
565, 1049 1.5 8.17
565, 1049 2 10.29
565, 1049 3 14.67
900, 1652 1 10.09
900, 1652 1.25 11.80
900, 1652 1.5 13.50
900, 1652 2 17.01
900, 1652 3 24.24

The 10 hour heat-up time to a temperature of 565°C (1049 °F) occurs at a decay time of about 2 years,
which is the expected decay time to a temperature of 900°C (1652 °F) stated in SECY-99-168 (Ref. 8). The
10 hour heat-up time to a temperature of 900°C (1652°F) occurs at a decay time just before one year
after shutdown, which is less than the decay time calculated in NUREG-1738 (Ref. 7, pg. 2-3). Based on
the results of this analysis, EP staffing could potentially be reduced one year after shutdown.
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Figure 1 below shows the heat-up time vs decay time for both of the temperatures of interest.

30.00

25.00

20.00

15.00

10.00

Heat-Up Time from 125 F to Temperature of Interest (hrs)

5.00

0.00
12 15 18 24 36

Months After Shutdown

--@--Temperature =565 C (1049 F) —@— Temperature =900 C (1652 F)

Figure 1: Heat-Up Time vs. Decay Time
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TABLE A.6. PHYSICAL PROPERTIES OF SOME REACTOR MATERIALS
(Average values for preliminary calculations only; not to be used for design purposes.)

Yield

Coefficient of Ultimate  Strength or
Linear Thermal Thermal Tensile  Compressive  Young’s
Temperature  Density Expansion® Specific Heat Conductivity ~Strength  Strength (C)  Modulus Poisson’s
Material (K) (kg/m3)  (perK X 10%)  (J/kg-K X 1073) (W/m-K) (MPa) (MPa) (10° Pa) Ratio

Graphite (average 300 1700 — 0.71 156 13:8 58 (C) — -
nuclear grade) 500 = 3.6% 1.25 118 15.9 = 9.0 -
800 = 5.0T 1.67 73 17.2 = — -

1400 - 6.3T 1.88 36 19.3 - — -

2500 — 8.5t — 31 27.6 — - =
Steel, carbon 300 7860 - 0.50 52 550 340 207 0.28
(A 533-B) 600 - 10.2 0.59 43 530 280 182 =
750 = 104 0.63 38 450 240 172 ~

10.4 0.67 35 390 200 169 -

Steel, stainless 300 7950 - 0.50 14 520 210 - —
(type 347) 500 7860 16.9 0.52 17 420 — 173 0.30
700 7710 174 0.55 20 400 150 166 031

800 — 18.5 0.57 22 390 — 157 0:32

0.15 - — 372.(C) 214 -

Uranium carbide 300 13,630 —
J - = — 23 = =

Uranium dioxide

500 - - 023
800 " 19-0 0.28 2;? - 960 (C) 183 -
e . 0.1 0.30 % - = < -
14 = 0.31 r & = 1
2388 » 12.8 0.32 ; 'g > = 6_5 =
Zircaloy-2 - 0.42 ’ - - -
300 6560 48 - - =
500 - _ 0.28 12.7 490 300 < B
- 031
ggg - 6.5 . 15.2 280 170 = 0.43
- - . 16.5 210 90 0.38
1000 = 0.35 18.9 — 78 _
- @O - 0.37 216 - = = B

*
Average val, ° indi : :
+ ge values from 20°C to indicated temperatures.

Average of longitudinal and transverse properties





