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Nuclear Energy Oversight Project
“Oversight of the U.S. Nuclear Regulatory Commission

to protect public health and safety and the environment” 

   9995 SE Federal Hwy. Unit 1763 Thomas Saporito 
       Hobe Sound, Florida 33475 Executive Director

Phone: (772) 206-2489
Email: saporito@gmx.com

___________

October 24, 2020

U.S. Nuclear Regulatory Commission 
Office of Nuclear Material Safety and Safeguards 
Office of Nuclear Reactor Regulation 
Washington, DC 20555-0001 
(Sent via electronic mail)

RE: Docket ID NRC-2017-0151 Reactor Vessel Material Surveillance Program; Direct 
Final Rule

The Nuclear Energy Oversight Project (NEOP) by and through its undersigned 
Executive Director, Thomas Saporito - hereby submits Significant Adverse Comments in 
opposition to Docket ID NRC-2017-0151 Reactor Vessel Material Surveillance Program; 
Direct Final Rule (hereinafter "RVMSP") as follows:

The U.S. Nuclear Regulatory Commission (NRC) is amending the reactor vessel  
material surveillance program requirements for commercial light-water power reactors.  
This direct final rule revises the requirements associated with the testing of specimens  
contained within surveillance capsules and reporting the surveillance test results. This  
direct final rule also clarifies the requirements for the design of surveillance programs  
and the capsule withdrawal schedules for surveillance capsules in reactor vessels  
purchased after 1982. These changes reduce regulatory burden, with no effect on  
public health and safety. 

(See associated Federal Register Notice).

Contrary to the above - NEOP avers here that the NRC's proposed changes to the 
RVMSP will adversely effect public health and safety.
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NEOP's Significant Adverse Comments described herein - (1) provide a reason(s) 
sufficient to require a substantive response in a notice-and-comment process; (a) causes the 
NRC to reevaluate (or reconsider) its position or conduct additional analysis; (b) raises an 
issue serious enough to warrant a substantive response to clarify or complete the record; or 
(c) raises a relevant issue that was not previously addressed or considered by the NRC; (2) 
proposes a change or an addition to the rule, and it is apparent that the rule would be 
ineffective or unacceptable without incorporation of the change or addition; (3) causes the 
NRC staff to make a change (other than editorial) to the rule.

Background

". . . One characteristic of reactor vessel steels is that their material properties change  
as a function of temperature and neutron irradiation. The primary material property of  
interest for the purposes of reactor vessel integrity is the fracture toughness of the  
reactor vessel material. Extensive experimental work determined that Charpy impact  
energy tests, which measure the amount of energy required to fail a small material  
specimen, can be correlated to changes in fracture toughness of a material. Thus, the  
Charpy impact specimens  (1) from the beltline  (2) materials (i.e., base metal, weld  
metal, and heat-affected zone) became the standard to assess the change in fracture  
toughness in ferritic steels.

The fracture toughness of reactor vessel materials decreases with decreasing  
temperature and with increasing irradiation from the reactor. The decrease in fracture  
toughness due to neutron irradiation is referred to as “neutron embrittlement.” The  
fracture toughness of reactor vessel materials is determined by using fracture  
toughness curves in the American Society of Mechanical Engineers (ASME) Code,  
which are indexed to the reference temperature for nil-ductility transition (RT NDT), as 
specified in ASME Boiler and Pressure Vessel Code, Section II, “Materials.” To  
account for the effects of neutron irradiation, the increase in RT NDT is equated to the 
increase in the 30 ft-lb index temperature from tests of Charpy-V notch impact  
specimens irradiated in capsules as a part of the surveillance program. The  
surveillance program includes Charpy impact specimens of the base and weld metals  
for the reactor vessel in each surveillance capsule. These surveillance capsules are  
exposed to the same operating conditions as the reactor vessel, and because the  
capsules are located closer to the reactor core than the reactor vessel inner diameter,  
the surveillance specimens are generally exposed to higher neutron irradiation levels  
than those experienced by the reactor vessel at any given time.
As a result of the surveillance capsule's location within the reactor vessel, the test  
specimens generally reflect changes in fracture toughness due to neutron  
embrittlement in advance of what the reactor vessel experiences and provide insight to  
the future condition of the reactor vessel. Therefore, the NRC instituted reactor vessel  
material surveillance programs as a requirement of appendix H, “Reactor Vessel  
Material Surveillance Program Requirements” (appendix H), to part 50 of title 10 of the  
Code of Federal Regulations (10 CFR), “Domestic Licensing of Production and  
Utilization Facilities,” so that the placement and testing of Charpy impact specimens in  
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capsules between the inner diameter vessel wall and the core can provide data for  
assessing and projecting the change in fracture toughness of the reactor vessel.
The purpose for requiring a reactor vessel material surveillance program is to monitor  
changes in the fracture toughness properties in the beltline region of the reactor vessel  
and to use this information to analyze the reactor vessel integrity. Surveillance  
programs are designed not only to examine the current status of reactor vessel  
material properties but also to predict the changes in these properties resulting from  
the cumulative effects of neutron irradiation.
The determination as to whether a commercial nuclear power reactor vessel requires a  
material surveillance program under appendix H to 10 CFR part 50 is made at the time  
of plant licensing under 10 CFR part 50 or 10 CFR part 52, “Licenses, Certifications,  
and Approvals for Nuclear Power Plants.” If this surveillance program is required, it is  
designed and implemented at that time using the existing requirements. Certain  
aspects of the program, such as the specific materials to be monitored, the number of  
required surveillance capsules to be inserted in the reactor vessel, and the initial  
capsule withdrawal schedule were designed for the original licensed period of  
operation (i.e., 40 years). The editions of the ASTM International (ASTM) E 185, which  
are incorporated by reference in appendix H to 10 CFR part 50, recommend three,  
four, or five surveillance capsules to be included in the design of reactor vessel  
material surveillance programs for the original licensed period of operation, based on  
the irradiation sensitivity of the material used to fabricate the reactor vessel. (3) Most 
plants have included several additional surveillance capsules beyond the number  
recommended by ASTM E 185. These capsules are referred to as “standby capsules.”  
The surveillance program for each reactor vessel provides assurance that the plant's  
operating limits (e.g., the pressure-temperature limits) continue to meet the provisions  
in Appendix G of ASME Boiler and Pressure Vessel Code, Section XI, “Rules for  
Inservice Inspection of Nuclear Power Plant Components,” as required by appendix G,  
“Fracture Toughness Requirements,” to 10 CFR part 50. The program also provides  
assurance that the reactor vessel material upper shelf energy meets the requirements  
of appendix G to 10 CFR part 50. These assessments are used to ensure the integrity  
of the reactor vessel.
In addition to the Charpy impact specimens for determining the embrittlement in the  
reactor vessel, the surveillance capsules typically contain neutron dosimeters, thermal  
monitors, and tension specimens. (4) Surveillance capsules may also contain  
correlation monitor material, which is a material with composition, properties, and  
response to radiation that have been well characterized. The overall accuracy of  
neutron fluence measurements is dependent upon knowledge of the neutron  
spectrum. Therefore, a variety of neutron detector materials (dosimetry wires) are  
included in each surveillance capsule and used in the determination of neutron fluence  
for the vessel. The thermal monitors that are placed in the capsules (e.g., low-melting-
point elements or eutectic alloys) are used to identify the irradiated specimen's  
maximum exposure temperature.. . ."

(See NRC-2017-0151-0014 at p.4-5).
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As stated above - 
The purpose for requiring a reactor vessel material surveillance program is to monitor  
changes in the fracture toughness properties in the beltline region of the reactor vessel  
and to use this information to analyze the reactor vessel integrity. Surveillance  
programs are designed not only to examine the current status of reactor vessel  
material properties but also to predict the changes in these properties resulting from  
the cumulative effects of neutron irradiation.

NRC licensees utilize the Charpy impact test to measure the energy absorbed by a 
standard notched specimen while breaking under an impact load. This test consists of 
striking a suitable specimen with a hammer on a pendulum arm while the specimen is held 
securely at each end. the hammer strikes opposite the notch. The energy absorbed by the 
specimen is determined precisely by measuring the decrease in motion of the pendulum 
arm. The important factor stat affect the toughness of a material include low temperature, 
high strain rates (by impact or pressurization), and stress concentrators such as notches, 
cracks, and voids.

According to the NRC:
". . . When appendix H to 10 CFR part 50 was established as a requirement (38 FR  
19012; July 17, 1973), limited information and data were available on the subject of  
reactor vessel embrittlement. Thus, appendix H to 10 CFR part 50 required the  
inclusion of a comprehensive collection of specimen types representing the reactor  
vessel beltline materials in each surveillance capsule. Since 1973, a significant  
number of surveillance capsules have been withdrawn and tested. Analysis of these  
results support reconsidering the specimen types required for testing, and the required  
time for reporting the results from surveillance capsule testing. One outcome of this  
effort was that some specimen types were found to contribute to the characterization  
of reactor vessel embrittlement, while others did not. Therefore, the NRC determined  
that these latter types were unnecessary to meet the objectives of appendix H to 10  
CFR part 50 and should no longer be required. Revising appendix H to 10 CFR part 50  
to address this situation reduces the regulatory burden on licensees of data collection,  
with no effect on public health and safety. . . "

(See NRC-2017-0151-0014 at p.6-7).
A. NRC's Reliance on Charpy Impact Tests as Currently Performed is Not 

Sufficient to Accurately Ascertain the Degree of Embrittlement of a 
Nuclear Reactor Vessel

According to the National Institute of Standards and Technology (NIST) - instrumented 
strikers offer the possibility of greatly enhanced accuracy. At present, there is no international 
agreement on the shape and configuration of the striker, where the strain gauges are placed, 
how many gauges are used, how close to the striking edge they are located, and more. 
Notably, NIST researchers are also working on an important related problem - accuracy 
concerns about the present widely used method of calibrating the strain gauges. It is a static 
process in which an exactly known force is applied to the striker and the resulting voltage is 
recorded.
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The impact is a highly dynamic process - the ratio of force and output voltage from the 
striker can change greatly during an impact that typically lasts from less than 1 millisecond to 
5 milliseconds. Methods have been developed to improve upon this. By taking advantage of 
the absorbed energy measurement in a Charpy test. Notably - a true dynamic calibration of 
the Charpy force measurements is lacking. A more accurate method or process employs a 
dynamically calibrated force transfer standard brought from the Dynamic Force Metrolgy Lab 
in Gaithersburg, Maryland.

To accurately determine the proportion of ductile to brittle fracture in various steel types 
- measuring instruments must be able to record millions of strain and voltage readings per 
second.
(See. October 24, 2020 - NIST Sharpens the Charpy Test to More Precise. . .).

Thus, to the extent that the NRC-2017-0151-0014 proposed final rule relies on 
inaccurate Charpy-V impact tests to validate the degree of embrittlement of a nuclear reactor 
vessel without employing dynamically calibrated force transfer methods - the NRC's analysis 
in NRC-2017-0151-0014 - is erroneous - and fails to protect public health and safety.

Moreover, the NRC's past and present activities in "Rubber Stamping" 20-year 
license extensions to operating nuclear reactor licensees - where Charpy-V impact tests are 
used to validate the degree of embrittlement of a nuclear reactor vessel - without employing 
dynamically calibrated force transfer methods - jeopardizes public health and safety and 
fails to protect the environment. Notably, the NRC recently granted the NextEra Energy - 
Florida Power & Light Company - Turkey Point Nuclear Plant - a 20-year license extension 
allowing the twin nuclear reactors to operate for 80-years and 40-years beyond their 
original safety design basis. NEOP avers here that the NRC continues to "Rubber Stamp" 
license extensions to all licensee applicants - with total disregard for the health and safety of 
the public - because the NRC fears that the nuclear industry is shrinking due to plant closures 
- and that the agency will eventually be abolished.
(See recent NRC-OIG report).

B. NRC's Real Intent in Proposing NRC-2017-0151-0014 is to Reduce the 
Regulatory Burden on Reactor Licensees and the NRC; and to Reduce the 
Monetary Constrains on the NRC's Budget

NRC admits that the proposed final rule is intended to reduce the regulatory burden on 
reactor licensees and on the NRC. Notably, the NRC Office of the Inspector General recently 
released the agency's inspection report of NRC's activities - which clearly shows that the 
NRC is concerned about its budget. 

NEOP avers hear that  NRC-2017-0151-0014 - if adopted by the Commission - would 
allow NRC nuclear reactor licensees to employ nuclear reactor vessel surveillance programs 
which are less conservative - and which do not accurately ascertain the degree of 
embrittlement of a nuclear reactor vessel. NRC admits that the sample capsules placed inside 
the nuclear reactor vessels not only contain metal samples - but also neutron dosimetry which 
taken together - measure the present degree of embrittlement and the anticipated degree of 
embrittlement of a nuclear reactor vessel. By allowing licensees to not test all available 
samples and neutron measurement instruments within a given capsule - the licensee cannot 
provide sufficient data about the degree of embrittlement of a nuclear reactor vessel to the 
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NRC to comply with 10 CFR 50, Appendix H, Reactor Vessel Material Surveillance Program 
Requirements.

Moreover,  NRC-2017-0151-0014 allows licensees to delay capsule sample testing 
from one year to 18-months. This change is to allow participants in the NRC surveillance 
program to test capsule samples taken from a nuclear reactor vessel one participant nuclear 
plant - and assume that the degree of embrittlement - is similar to other program 
participant nuclear reactor vessels. Not only is this NRC methodology inherently STUPID - it 
jeopardizes the health and safety of the public and fails to protect the environment. 
Notably - pressurized nuclear reactor vessels are NOT sufficiently similar in design and are 
NOT sufficiently similar in operational experience - for the NRC to assume that Charpy-V 
impact tests performed on a nuclear reactor vessel sample at one licensee facility - are 
sufficiently similar to make a determination of the degree of reactor vessel embrittlement for 
other pressurized nuclear reactor vessels.

NEOP notes here - that each and every time that a nuclear reactor trips off-line - that 
event causes rapid pressure and temperature transitions - resulting in extreme stress on a 
nuclear reactor vessel. Notably, the NRC Region II Staff is currently investigating not one - 
not two - but three consecutive nuclear reactor trips at the Turkey Point Nuclear Plant. The 
NRC began a special inspection on August 31, 2020 - to review three Unit 3 trips, or 
unplanned shutdowns, that occurred between August 17 and August 20, 2020.

In addition,  NRC-2017-0151-0014 fails to consider whether a licensee of a pressurized 
nuclear reactor who is a participant in the NRC nuclear reactor material vessel surveillance 
program - has modified the original operational parameters of the nuclear reactor. Notably - 
the licensee for the Turkey Point Nuclear Plant (TPN) - was granted a license amendment 
request for extended power uprate (LAR 205) - which resulted in an increase each nuclear 
reactor licensed core power level from 2300 megawatts thermal (MWt) to 2644 MWt. This 
represents a net increase in licensed core thermal power of approximately 15% including a 
13% power uprate and a 1.7% measurement uncertainty recapture (MUR).

Thus - to the extent that the TPN nuclear reactor vessels have been operating at a 
higher thermal power level than originally licensed by the NRC - the nuclear reactor vessels 
have undoubtedly sustained more neutron radiation than the vessels were originally 
designed to endure over a 40-safety design basis. *As noted early - the NRC has "Rubber 
Stamped" license extensions to allow the TPN twin nuclear reactors to operate for 80-years.

NEOP avers here that - NRC-2017-0151-0014 fails to consider the additional 
degradation (embrittlement) of pressurized nuclear reactor vessels that are currently 
operating beyond their original 40-year safety design basis - and which nuclear reactors are 
currently operating with a power uprate - that increased the net thermal power above and 
beyond the original reactor's 40-year safety design basis. Moreover - to the extent that NRC 
licensees who participant in the NRC nuclear reactor material vessel surveillance program - 
and for which licensees have employed power uprates to their pressurized nuclear reactors - 
NRC-2017-0151-0014 fails to consider the additional amount of reactor embrittlement caused 
by the increase in the thermal power of those nuclear reactors accordingly. In addition - 
NRC-2017-0151-0014 erroneously allows licensee participants in the NRC reactor material 
vessel surveillance program - to rely on reactor vessel samples tested with Charpy-V impact 
test results which are NOT similar in design and which are NOT similar in operation - due to 
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the fact that participant licensee may have employed a power uprate to their respective 
pressurized nuclear reactor(s).

Therefore it is incumbent on the NRC to consider the operational experience of 
pressurized nuclear reactors; and those nuclear reactors which employ a power uprate - by 
licensees who participant in the NRC nuclear reactor material vessel surveillance program - in 
concert with Charpy-V impact tests - and employing the more accurate Charpy-V impact 
testing methodology - as previously discussed above.

In full consideration of all the above Significant Adverse Comments in response to 
NRC-2017-0151-0014 - the NRC is required to delay the implementation of  NRC-2017-0151-
0014 - and solicit further public comments - and reconsider its decision to implement the 
proposed final rule - and to take such other actions as required - to protect the health and 
safety of the public and to protect the environment accordingly.

For the Nuclear Energy Oversight Project

Thomas Saporito, Executive Director

cc: NRC Office of the Inspector General
NRC Executive Director for Operations
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