10 CFR 50 Appendix H Rulemaking
Background
Stewart Schneider, Senior Project Manager
Division of Policy and Rulemaking
Nuclear Reactor Regulation
Category 3 Public Meeting
NRC Headquarters
June 1, 2017

Agenda
8:00–8:10 AM
8:10–8:15 AM
8:15–8:25 AM
8:25–10:30 AM

Welcome/Introductions/Logistics
Meeting Purpose
Overview of Rulemaking
NRC Staff Overview of the:
• Rulemaking Options
− Technical issues
− Preliminary Cost/Benefit Assumptions

10:30–10:50 AM
10:50–11:50 AM
11:50–12:00 PM

Break
Public Questions and Discussion
Closure
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Announcements
• Category 3 Public Meeting
• Teleconference Number
− 1-888-560-6530 passcode: 8832171

• Webinar
− https://attendee.gotowebinar.com/register/6958319
092777814785

• If you are participating via phone, please send
an email to Stewart.Schneider@nrc.gov
confirming your attendance
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Meeting Purpose
• Discuss draft regulatory basis and associated
preliminary draft regulatory analysis for the “Reactor
Vessel Material Surveillance Program Requirements”
rulemaking
• Solicit public feedback on the:
− Rulemaking scope, including options and recommendations
being considered
− Related costs and benefits associated with this rulemaking

• NRC will not provide formal comment responses to
any oral remarks made at this meeting
• NRC will consider, to the extent possible, feedback
from today’s meeting in developing the draft
regulatory basis and preliminary draft regulatory
analysis
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Rulemaking Process and Schedule
• Regulatory Basis
– Includes preliminary Draft Regulatory Analysis
– Issue draft for public comment in early 2018
– Issue final in September 2018

• Proposed Rule
– Provide to Commission in September 2019
– Issue for public comment in 2020

• Final Rule
– Provide to the Commission in September 2020

5

Purpose of a Regulatory Basis
• A regulatory basis often includes details about the
following:
−
−
−
−
−

Why a current regulation or policy needs to be changed
Why alternatives to rulemaking will not work
Different approaches to resolve the issue
Supporting scientific, policy, legal, or technical information
Stakeholder interactions in developing the technical portion of
the regulatory basis and stakeholder views
− Any backfitting considerations
− Any limitations on the scope and the quality of the regulatory
basis
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Purpose of a Regulatory Analysis
• This analysis follows a systematic and
disciplined process in considering costs and
benefits associated with all approaches to
resolving the issue
• As part of the Cumulative Effects of Regulation,
staff now provides cost beneficial information at
the regulatory basis stage
Together, the regulatory basis and regulatory analysis provide a more
complete analysis of the proposed alternatives to support the rulemaking
activity
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10 CFR 50 Appendix H Rulemaking
Update
David L. Rudland, Chief
Vessel and Internals Integrity Branch
Office of Nuclear Reactor Regulations
Category 3 Public Meeting
NRC Headquarters
June 1, 2017

Overview
What is Appendix H?
Appendix H Rulemaking History – How did we
get here?
Project Restart – Where are we today?
Path Forward – What are the Options?
Option Comparison – Which Option do I choose?
Questions & Answers
Stakeholder Feedback
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What is Appendix H?
• 10 CFR 50 Appendix H: Reactor Vessel
Material Surveillance Program Requirements
– Establishes requirements for which reactor vessels must have
surveillance programs and which materials must be included in
these programs
– Incorporates by reference the 1973, 1979, and 1982 revisions of
ASTM E185 – Design and Testing
– Provides requirements for integrated surveillance programs
– Provides reporting requirements

• Data is used in:
– 10 CFR 50, Appendix G
– 10 CFR 50.61
– 10 CFR 50.61a
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Appendix H Rulemaking History
How Did We Get Here?
• Request to Commission (2014) to proceed with Appendix H
independent of Appendix G to reduce cost burden:
−
−
−
−
−
−

Eliminate requirement to test heat affected zone (HAZ) specimens
Incorporate most up-to-date revisions of ASTM Standards
Adjust withdrawal schedule to latest version of ASTM E185
Extend reporting requirement to 18 months
Assess adequacy of ASTM-E2215 for license renewal
Incorporate ASTM into 10 CFR 50.55a for future revisions

The commission approved (2014) proceeding with
Appendix H rulemaking
Appendix H rulemaking efforts suspended in January 2016
as a result of budgetary constraints
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Project Restart
Where Are We Today?
March 2017:
• Appendix H rulemaking efforts were restarted
• NRC Working Group assembled
• Proposed Rule requirements changed
Appendix H rulemaking
Project Working Group:
will reduce burden
• NRC staff includes
− NRR, NRO, RES, OGC
• Tasked with developing Draft Regulatory Basis and
Analysis and Proposed Rule
• Began developing options and investigating gaps
between current rule and updated ASTM standards
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ASTM Standards
ASTM E185-82 is incorporated by reference in Appendix H
ASTM
E185-82

ASTM E185-82: Standard Practice for Conducting
Surveillance Tests for Light-Water Cooled Nuclear
Power Reactor Vessels
ASTM E185-16: Standard Practice for Design of
Surveillance Programs for Light-Water Moderated
Nuclear Power Reactor Vessels
ASTM E2215-16: Standard Practice for
Evaluation of Surveillance Capsules from LightWater Moderated Nuclear Power Reactor Vessels
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ASTM
E185-16

ASTM
E2215-16

Reflects years of additional
development to expand
guidance within Standards
Practices
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Path Forward
What are the Options?
Option A: Status Quo
•

Do not revise Appendix H

Option B: Retain ASTM E185-82 and Limited Revision to
Appendix H:
•

Maximize burden reduction
−
−

Incorporate the cost savings outlined in Slide 11
Include additional burden reduction items/activities

Option C: Incorporate ASTM E185-16 & E2215-16 and
Revise Appendix H:
•
•
•

Include the burden reductions of Option B
~13 conditions to offset increases in requirements & burden
Additional small burden increases due to 2016 ASTM standards
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Option B (E185-82)
Revisions to Appendix H:
•
•
•
•

Eliminate requirement for testing HAZ specimens
(existing & reconstituted capsules)
Eliminate requirement for testing temperature monitors
(existing & reconstituted capsules)
Extend reporting requirement to 18 months for surveillance capsule reports
Integrated Surveillance Program (ISP)

Conditions on ASTM E185-82:
•
•

Eliminate requirement for inclusion & testing of HAZ specimens
(new capsules)
Eliminate requirement for inclusion & testing of temperature monitors
(new capsules)
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Heat Affected Zone
Revision to Appendix H:
• Eliminate requirement for testing HAZ specimens
(existing & reconstituted capsules)

Condition on E185-82:
• Eliminate requirement for inclusion & testing of HAZ
specimens (new capsules)

Basis for the Revision/Condition:
• Data generated from testing HAZ specimens is not useful
for predicting reactor vessel material embrittlement
• Eliminate unnecessary financial and radiation exposure
burden associated with testing

Impact of adopting revision to Appendix H & Condition:
• ~$5,000 – $10,000 decrease, per capsule
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Temperature Monitors
Revision to Appendix H:
• Eliminate requirement for testing temperature monitors (existing &
reconstituted capsules)

Condition on E185-82:
• Eliminate requirement for inclusion & testing of temperature monitors (new
capsules)

Basis for the Revision & Condition:
• Information provided by temperature monitors (i.e., melt wires) is of lowvalue
• Maximum temperature does not correspond with embrittlement
• Long-term averages of coolant temperature give a better indication
of the temperature conditions that are controlling for irradiation
damage

Impact of adopting revision to Appendix H & Condition:
• ~$1,000 decrease, per capsule
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Reporting Requirement
Revision to Appendix H:
• Extend reporting requirement to 18 months for
surveillance capsule reports

Basis for the Revision:
• Extensive amount of embrittlement data exists and
embrittlement mechanisms are relatively well
understood
• Reduce unnecessary burden on both licensees and the
NRC staff by substantially reducing need for extension
requests

Impact of adopting revision to Appendix H:
• ~$20,000 decrease, per extension request
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Integrated Surveillance Program
Revision to Appendix H:
• Simplify and streamline ISP requirements in Appendix H
− Appendix H, C.1.e and C.2

Basis for the Revision:
• ISP requirements were designed for existing LWR ISP programs
• May be too restrictive for new construction (e.g., small modular
reactors [SMRs])

Impact of adopting revision to Appendix H:
• Potential savings dependent on program design
• Could be significant for SMRs (new construction only)
• Possible decrease of ~$150,000 or more, per SMR
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Overview
 What is Appendix H?
 Appendix H Rulemaking History – How did we get
here?
 Project Restart – Where are we today?
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Option C (E185-16 & E2215-16)
Revisions to Appendix H:
• Same/Equivalent to Option B
Conditions on ASTM E185-16 & 2215-16:
• Yes (~13)
Additional Considerations:
• Gaps identified between ASTM Standards
• Potential for additional gaps upon further review
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Data Reporting
Description:
• ASTM E2215-16, Section 10.3.2.2 (7)
− Procedures used to curve fit Charpy data should be described.
Any excluded data shall be justified and fixing of lower or upper
shelves, or both, should be reported.

Basis for the Condition:
• Condition will require this information be reported
• Exclusion of test data may have significant impacts

Impact of adopting Condition:
• Cost burden dependent on excluded test data
• ~$5,000 – $15,000 increase, per submittal, compared to
current Appendix H
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All Secondary References
Description:
• Use of secondary references cited in both E185-16
and E2215-16, except E900 and fluence related
references, are optional

Basis for the Condition:
• Condition will permit optional use all other secondary
references in both ASTM standards without NRC
review and approval
• Permits licensee to use updated secondary ASTM
references without NRC review and approval

Impact of adopting Condition:
• No cost impact ($0) compared to current Appendix H
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ASTM E900 & Secondary Fluence
References
Description:
• ASTM E2215-16, Section 4.7
− Guide E900 describes a method for predicting the transition
temperature shift

• ASTM E2215-16, Section 6.2
− Practice E853 describes practices for determining neutron fluence
parameters and the corresponding maximum values for the RV

Basis for the Condition:
• Condition does not allow the use of E900 and fluence references
in ASTM E2215-16 without prior NRC review and approval
• Methods described in these references are inconsistent with
NRC guidance

Impact of adopting Condition:
• No cost impact ($0) compared to current Appendix H
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Limiting Materials Outside of
Geometric Beltline

Description:

• ASTM E185-16, Section 5.2.1
− Requires limiting base and weld metal materials from the beltline and
additional materials if limiting materials are located outside of the
geometric beltline

Basis for the Condition:
• Up to two additional surveillance materials may need to be
included and tested in program
• Condition will modify the required number of surveillance
materials to be included in program
• Little benefit to require surveillance materials in program strictly
due to location in geometric beltline

Impact of adopting Condition:
• ~$20,000 – $40,000 cost averted, per material
• No cost impact ($0) compared to current Appendix H
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Withdrawal Schedule
EOL vs. MDF
ASTM E185-82:
• Withdrawal schedule based on End of Life (EOL):
–
–

•

The design lifetime in terms of years; effective full power years (EFPY); or neutron fluence
Reactor vessel assumed to have a design life of 32 EFPY

At a minimum (i.e., low-shift material):
–
–

Three required capsules to be produced
Two capsules withdrawn within 40 years of reactor operation

ASTM E185-16:
• Withdrawal schedule based on Maximum Design Fluence (MDF)
–
–

•

Requires five capsules to be produced:
–
–

•

The maximum projected fluence at the inside surface of the vessel at the end of design life
Approved new reactor design use MDF for 60-year design life
Four program capsules
One standby capsule

Testing is required at ¼, ½, ¾ and 1 MDF
–

Minimum of three capsules withdrawn within 40 years of reactor operation
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Correlate MDF to EOL
Description:
• ASTM E185-16, Table 1
− Withdrawal schedule and required capsule content based on
maximum design fluence (MDF)

Basis for the Condition:
• Condition will clarify the correlation between
programs based on MDF and EOL (i.e., initial license
period of 40 years)
• NRC regulates through license periods, not MDF
• 1-2 MDF ≈ 1-2 EOL Extension

Impact of adopting Condition:
• No cost impact ($0) compared to current Appendix H
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Number of Program Capsules
Description:
• ASTM E185-16, Table 1
− Requires four program capsules be manufactured and inserted
in reactor vessel

Impact of adopting ASTM Standard:
• One additional surveillance capsule to be manufactured
compared to minimum in ASTM E185-82 (i.e., low-shift
material)
• Cost is conditional based on reactor vessel material
• ~$700,000 increase compared to current Appendix H

Potential Condition:
• Revert number of required program capsules consistent
with ASTM E185-82
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Surveillance Capsule Testing
Description:
• ASTM E185-16, Section 5.8.2.4
− Requires withdrawal of three capsules within first 40 years of
reactor operation

Basis for the Condition:
• Condition will clarify that withdrawal and testing of
three capsules are required within first 40 years of
reactor operation
• One additional capsule will be tested within first 40
years compared to minimum requirements in ASTM
E185-82

Impact of adopting Condition:
• ~$600,000 increase compared to current Appendix H
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Standby Capsules
Description:
• ASTM E185-16, Table 1
− Requires one standby capsule

Basis for the Condition:
• Condition will remove requirement for a standby
capsule
• Standby capsules are a recommended practice

Impact of adopting Condition:
• ~$700,000 cost averted
• No cost impact ($0) compared to current
Appendix H
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Specimen Testing Requirements
Description:
• ASTM E2215-16, Section 7.1
− Generally, all the materials contained in the capsule
except the HAZ specimens (if included) should be
tested

Basis for the Condition:
• Condition will clarify that testing of specimens is
required
• Editorial clarification

Impact of adopting Condition:
• No cost impact ($0) compared to current
Appendix H
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Chemical Analysis
Description:
• ASTM E185-16, Section 5.2.4
− Product analysis verified by analyzing samples selected from the
base metal and the as-deposited weld metal used for the
surveillance program

Basis for the Condition:
• Condition reverts back to the requirement of E185-82
− Minimum of three test specimens randomly selected

• Otherwise, weld metal will not have Heat Analysis & Product
Analysis for verification

Impact of adopting Condition:
• ~$3,000 increase compared to ASTM Standard
• No cost impact ($0) compared to current Appendix H
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Temperature Monitors
Description:
• ASTM E2215-16, Section 5.4
− Temperature monitors shall be examined and any evidence of
melting shall be recorded

Basis for the Condition:
• Condition eliminates the requirement to examine
temperature monitors (i.e., melt wires) and report the
results
• Average capsule temperature during full power operation
shall be estimated for each reactor fuel cycle experienced
by the capsule (E2215-16, Section 5.3)

Impact of adopting Condition:
• ~$1,000 cost averted, per capsule, compared to current
Appendix H
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Lead Factor Range
Description:
• E185-16, Section 5.5.2.1
− The beltline material lead factor(s) should be greater than 1.5
and less than five.

Basis for the Condition:
• Condition will require lead factor(s) greater than 1.5 and
less than five.
• At the low end, protects against having a lag factor
• At the high end, provides added protection against flux
effects and ensures that surveillance continues throughout
the operating life of the reactor

Impact of adopting Condition:
• No cost impact ($0) compared to current Appendix H
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Correlation Monitors
Description:
• E2215-16, Section 8.3
− If reference material specimens are included in the
surveillance capsule, they shall be tested and evaluated

Basis for the Condition:
• Condition will remove requirement to test and
evaluate reference material specimens, if they are
included in the capsule

Impact of adopting Condition:
• ~$5,000 – $10,000 decrease, per capsule
• No cost impact ($0) compared to current Appendix H
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Fracture Toughness Specimens
Description:
• ASTM E185-16, Section 5.4.2
− Eight fracture toughness specimens from the limiting material
are required, per capsule

Basis for the Condition:
• No NRC regulations require fracture toughness testing
• Inclusion of fracture toughness specimens will be optional

Impact of adopting Condition:
• ~$20,000 - $30,000 cost averted, per capsule
• No cost impact ($0) compared to current Appendix H
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Additional Considerations
Description

E185-82

E185-16

E2215-16

Delta

Tensile specimens

6.3

5.4

--

Increase in number of tensile
specimens per capsule

Dosimetry
requirements

7.3.1

5.5.3.1

--

Change in guidance to select neutron
dosimeters (E482 vs E844)

Fluence parameters

7.3.1

5.5.3.1

--

Reporting of additional fluence
parameters (i.e., dpa and dpa rate)

Archive material

5.5

5.2.5

--

Retain additional archive material

Tensile testing
temperature

9.1

5.4.1

7.2

Temperatures for tensile testing are
specified differently

Charpy

6.3

5.4

--

Increase in number of charpy
specimens per capsule

Based on other
information

--

--

9.2 and 9.3

Reassess withdrawal schedule for
surveillance capsules

Capsule Condition

--

--

5, 6.1 and 10.3.5

Visual exam (record and report) to
determine capsule condition

•

Potentially more gaps upon further review of ASTM standards
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Option Comparison
Which Option Do I Choose?
Option B

Option C

Pros:

Pros:

• Technically adequate
• Maximizes burden reduction

• Technically adequate
• Burden reduction for licensees
• NRC keeping pace with ASTM
Standards
• More thorough ASTM Standards

Cons:

Cons:

• NRC not keeping pace with ASTM
Standards
• E185-82 is less thorough and clear
than 2016 revision of ASTM
Standards

• ~13 conditions on new ASTM
Standards (necessary for burden
reduction)
• Less burden reduction to licensee
• Potential unforeseen consequences
• Schedule is greater than Option B
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NRC Recommendation
Going Forward
•

Proceed with Option B:
−
−
−
−

• Start Development:

Technically adequate
Maximum burden
reduction
Future needs
Cost and schedule

− Draft Regulatory Basis
− Draft Regulatory Analysis
− Solicit cost information
from stakeholders

− Proposed Rule

Stakeholder feedback may affect the proposed path
forward if the basis is substantiated and provided in a
timely manner
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Questions & Answers
Stakeholder Feedback
• Discussion is limited to the Appendix H
rulemaking effort
• Topics not within scope of meeting are excluded
from discussion
– Plant-specific surveillance programs and status
– Surveillance programs with regards to license
renewal and subsequent license renewal (GALL and
SLR-GALL)
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Where to Find Information

See Meeting Summary for Docket ID #
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How did we do?
• NRC Public Meeting Feedback Form
– https://feedback.nrc.gov/pmfs/feedback/form?meetingco
de=20170761
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NRC Contacts
Stewart Schneider

301-415-4123
Stewart.Schneider@nrc.gov

David Rudland

301-415-1896
David.Rudland@nrc.gov
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Thank You

