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{)’U S.NRC Workshop Goals

Protecting People and the Environment

* Develop a standardized format and scope for 50.46¢C
Implementation plans.



@ USNRC Implementation Plan

Protecting People and the Environment

« Based on industry comments, 50.46¢ implementation
requirements revised as follows:
— Each licensee submits an implementation plan (regulatory
commitment) within 6 months of rule.

« Implementation plan must identify key aspects of the compliance
demonstration

— LOCA EM, along with approval status and/or review schedule
— Fuel design (cladding alloy)
— Analytical limits for PQD and breakaway
— Relative level of effort
— Updated annually
— Upon receipt, the NRC would negotiate with licensees to

prioritize and balance workload, ultimately agreeing to a plant-
specific implementation plan.

« Resources would be allocated to ensure NRC is not critical path.



‘f{/; USNRC Level of Effort
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Lewvel of Effart Scope of Performance Demanstration

Level | » Maintain existing LOCA evaluation model(s)®

» Minimal calculations (e.Q., post-processing, integrate

time-at-temperature with Cathcart-Pawel carrelation)

Level Il » Maintain existing LOCA evaluation model(s)™

» Partial reanalysis with limited number of new LOCA

simulations (e.g., burnup/rod power-dependent cases)

Lewvel Il « New LOCA evaluation model(s)
+« Complete reanalysis with news break spectrum
- or -
« Mew PLOD testing to develop alloy-specific or PCT-

specific analytical limits.

9 As modified to comply with new § 50.46c¢ requirements.
10 As modified to comply with new § 50.46¢ requirements.



@ USNRC Rule Language
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(2)(i) Each holder of an operating license issued under this part as of [INSERT DATE THAT IS 30
DAYS AFTER THE DATE OF PUBLICATION IN THE FEDERAL REGISTER], and each holder of
an operating license issued under this part which is based upon a construction permit in effect as of
[INSERT DATE THAT IS 30 DAYS AFTER THE DATE OF PUBLICATION IN THE FEDERAL
REGISTER] (including deferred and reinstated construction permits), must submit an
implementation plan and schedule for achieving compliance with the provisions of this regulation
with the exception of the consideration of debris effects under paragraph (d)(2)(iii) of this section.
The implementation plan must identify the evaluation model(s), fuel design(s) and cladding alloy(s),
and analytical limits to be used in the ECCS performance demonstration, along with the relative
level of effort needed to complete the performance demonstration. The schedule must identify, for
each element of the ECCS performance demonstration required to be submitted to the NRC for
review (e.g., evaluation model, hydrogen uptake model, cladding alloy), the earliest possible date
for submission and the expected date of submission. The implementation plan and schedule must
be submitted within 6 months of [INSERT DATE THAT IS 30 DAYS AFTER THE DATE OF
PUBLICATION IN THE FEDERAL REGISTER], and updated by the licensee every 12 months until
the license amendment request has been submitted and docketed by the NRC for review.

(i) The licensee’s request for NRC approval under paragraph (d)(2) of this section must be in the
form of license amendment application under § 50.90. The application must be submitted by no
later than 60 months after [INSERT DATE THAT IS 30 DAYS AFTER THE DATE OF
PUBLICATION IN THE FEDERAL REGISTER].

(iii) Licensees must be in compliance with the requirements of this section no later than 84 months
after [INSERT DATE THAT IS 30 DAYS AFTER THE DATE OF PUBLICATION IN THE FEDERAL
REGISTER]. Until such compliance is achieved, the requirements of § 50.46 continue to apply for
purposes of ECCS design and fuel design.



50.46c Implementation Plan

;} Plant Name: Calvert Cliffs Unit 4
- . LAR Level of Effort Category: Level Il

UNTTED STATES NUGLEAR REGULATORY GOMMISSION LAR Submittal Date: Movember 1, 2020
Protecting People and the Environment

Reactor Fuel Design:

Primary Be-Inzeris
Manufacturerz) AREWVA Westinghouze
S am p|e Temp| ate Design(s) CE14HTP CE14MGF
Cladding Alloy(s) M5 ZIRLO
ECCS Performance Analytical Limits:
Status
PQD Analytical Limits RS 1.224 Figure 2 Awailable for Use
Eir;?t:away Analytical M5 4000 se;:cngr?asZIHLG: 4000 Luailable for Uze
ECCS Performance Evaluation Models:
Status
Hydrogen Model M5, ZIRLO models in RG 1.224 Available for Use
SBLOCA ENMF-2325, Rev.1 Under Review, Dec. 2016
LELOCA EMF-2103, Rev.4 Under Review, June 2017

ECCS Performance Demonstration:

SBLOCA

Mo new accident simulations will be performad. Existing EM and break spectrum sufficient to identify most
limiting breakaway oxidation condition. Integral ime-at-temperature will be re-baselined using CP correlation
for comparison to RG 1.224 analytical limits.

LBLOCA
Complete break spectrum will be performed using new EM.

License Amendment Request:

50.46c LAR will be aligned with Cycle 27 to allow 3rd batch of AREVA CE14HTP with M5 cladding. Also,
awaiting NRC approval of EMF-2103 Rev.4 and new LBLOCA analysis. Based upon schedule for new
analysis, earliest possible date of submittal is February 2020.



50.46c Implementation Plan

? Plant Name: Calvert Cliffs Unit 1

- . LAR Level of Effort Category: Level Il
UNITED $TATES NUGLEAR REGULATORY COMMISSION LAR Submittal Date: Movember 1, 2020
Protecting People and the Environment

Reactor Fuel Design:

Primary Re-nserts
Level I, I, or 1l Manutacturer(s) AREVA Vestingnause
Design(s) CE14HTP CE14MGF
Cladding Alloy(s) M5 ZIRLD
ECCS Performance Analytical Limits:

Status
Identlfy LOCA EMS and PQD Analytical Limits RS 1.224 Figure 2 Awailable for Use
approval status/schedule oesko Aroicel | WS- 400 sons, RLO: 400 J——

ECCS Performance Evaluation Models:

Status
Details of LOCA calculations Hydrogen Model MS, ZIRLO models in RG 1.224 Available for Use
and LAR su b m ittal SBLOCA EMF-2325, Rev.1 Under Review, Dec. 2016
LELOCA EMF-2103, Rev.4 Under Review, June Z017
Basis for LAR schedule o normance bemonstration:
including any unique situations No new accident simulations will be performed. Existing EM and break spactrum sufficient to identify most

limiting breakaway oxidation condition. Integral time-at-temperature will be re-baselined using CP correlation

for comparison to RG 1.224 analytical limits.
LBLOCA
EarI iest possible date fOI' LAR Complete break spectrum will be performed using new EM.

submittal License Amendment Request:
50.46c LAR will be aligned with Cycle 27 to allow 3rd batch of AREVA CE14HTP with M5 cladding. Also,
awaiting NRC approval of EMF-2103 Rev.4 and new LBLOCA analysis. Based upon schedule for new

analysis, earliest possible date of submittal is February 2020.



@ USNRC Legacy Fuel
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« RG 1.224 provides guidance related to legacy fuel.
« PQD Analytical Limit

— Fuel that is manufactured prior to the effective date of the rule and
comprised of either currently available commercial cladding alloys (e.g., Zry-
2, Zry-4) or legacy zirconium alloys no longer commercially available can be
evaluated using Figure 2 of RG 1.224 to show compliance with 50.46¢(g)(1)(ii)

« Breakaway Oxidation

— Fuel that is manufactured prior to the effective date of the rule and
comprised of currently available commercial cladding alloys (e.g., Zry-2, Zry-
4) can be evaluated using the breakaway oxidation analytical time limit
established for the current versions of those commercial alloys should be
applied to show compliance with 50.46¢(g)(1)(iii)

— Fuel that is manufactured prior to the effective date of the rule and
comprised of legacy zirconium alloys no longer commercially available can
be evaluated using an analytical time limit of 3,500 seconds to show
compliance with 50.46¢(g)(1)(iii)



¥ USNRC Future Actions

Protecting People and the Environment

 Industry (NEI) controls final implementation plan
template

« Schedule next workshop to develop Level |, II, and Il
LAR templates



