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The incestuous relationship described as “regulatory capture” that exists between 

regulators and operators must not be allowed to flourish. 

—The National Diet of Japan Fukushima Nuclear Accident Independent Investigation 

Commission, July 20121 

 

Over the past two decades, the US Nuclear Regulatory Commission (NRC) has been 

captured by the nuclear power companies it is supposed to regulate. The process of 

capture and resulting erosion of regulation has been driven in part by the increasingly 

poor economics of nuclear energy as companies struggle to avoid large costs due to 

additional safety measures. 

—Frank N. von Hippel, January 27, 20212 
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Is Sparing Industry the Expense of Improving Safety the NRC’s Raison d'Etre? 

Dear Petition Review Board:  

This letter is a response to the Petition Review Board’s (“PRB”) statement, U.S. Nuclear 

Regulatory Commission (“NRC”) staff member Perry Buckberg sent by e-mail to Paul 

Gunter and Kevin Kamps of Beyond Nuclear, and me, Mark Leyse, on December 18, 

2020, regarding the PRB’s initial assessment of the 2.206 petition for an enforcement 

action (“Petition”) that Beyond Nuclear and Mark Leyse submitted on October 16, 2020 

to the NRC.3 In an apparent effort to summarize Petition, the PRB succinctly stated: “The 

basis of [the] petition is that the hardened containment vent (HCV) requirements in NRC 

Order EA-13-109 did not account for the thermal energy produced by chemical reactions 

that would occur during a severe accident (SA) and, therefore, would not prevent a BWR 

[boiling water reactor] Mark I primary containment from failing in an SA.” The PRB’s 

characterization is incomplete. To clarify, as clearly stated in Petition, the main purpose 

of Petition is to seek remedy for a serious problem: the vents required by Order EA-13-

109 cannot be guaranteed to prevent failure of the primary containment because they do 

not have the capacity to discharge the total amount of thermal energy that would be 

generated over some periods of time in various severe accident scenarios. Secondly, we 

requested that the NRC revoke the licenses of any BWR Mark I units that are not 

modified to have a venting capacity that would guarantee prevention of primary 

containment failure under severe accident conditions.4  

                                                 
3 Petition Review Board’s statement, E-mail Perry Buckberg of the NRC Sent to Paul Gunter and 
Kevin Kamps of Beyond Nuclear, and Mark Leyse, Regarding the Petition Review Board’s Initial 
Assessment of the 2.206 Petition that Beyond Nuclear and Mark Leyse Submitted on October 16, 
2020, December 18, 2020, (ADAMS Accession No. ML20356A013). 
4 Mark Leyse and Beyond Nuclear’s request, stated verbatim is: “Petitioners first request that the 
United States Nuclear Regulatory Commission (“NRC”) suspend the operating licensees of 
boiling water reactor (“BWR”) Mark I units until the hardened containment vents presently 
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At the conclusion of the PRB’s statement there is a table with two columns, one 

with the heading, “Petition Information,” the second with the heading, “NRC Response.” 

Among other responses, the PRB chose to provide a response to a section of Petition in 

which we discuss the NRC’s explanation of the basis for the capacity of the vents 

required by Order EA-13-109 (issued on June 6, 2013). In the PRB’s statement, its 

members did not acknowledge the NRC’s explanation, as memorialized in an NRC 

document from 2013, of the venting capacity it stipulated for the vents required by Order 

EA-13-109.  

In Petition we quoted from an NRC document, titled “Basis for Venting Capacity in 

Order EA-13-109, ‘Order to Modify Licenses with Regard to Reliable Hardened Containment 

Vents Capable of Operation Under Severe Accident Conditions’,” from 2013, which explains 

that the venting capacity stipulated by Order EA-13-109 is based on the NRC’s belief that 

a vent only needs to have the capacity to remove the quantity of decay heat that is 

generated three hours after the reactor shuts down in an accident.5 A Nuclear Energy 

Institute (“NEI”) document from 2013, endorsed by the NRC in 2013,6 offers the same 

explanation for the venting capacity stipulated by Order EA-13-109.7 The NRC and NEI 

documents show the NRC did NOT consider that the venting capacity needed to also 

                                                                                                                                                 
installed in such units are replaced with vents that are capable of discharging the total amount of 
thermal energy (heat) that would be generated over some periods of time during a severe 
accident. Secondly, Petitioners request that the NRC revoke the licenses of any BWR Mark I 
units that are not modified to fulfill Petitioners’ first request.” See Mark Leyse, “2.206 Petition 
Regarding the Inadequacy of the Hardened Containment Vents Required by Order EA-13-109,” 
October 16, 2020, (ADAMS Accession No. ML20294A240), p. 5. 
5 NRC, “Basis for Venting Capacity in Order EA-13-109, ‘Order to Modify Licenses with Regard 
to Reliable Hardened Containment Vents Capable of Operation Under Severe Accident 
Conditions’,” August 9, 2013, (ADAMS Accession No. ML13221A011). Moreover, a second 
NRC document from 2012 offers the same explanation. See NRC, “Compliance with Order EA-
12-050, Reliable Hardened Containment Vents: Interim Staff Guidance,” Attachment I, August 
29, 2012, (ADAMS Accession No. ML12229A475), p. 5. Note that the capacity requirement for a 
hardened containment vent stipulated in Order EA-13-109 is the same as that stipulated in Order 
EA-12-050. 
6 NRC, “Compliance with Order EA-13-109, Order Modifying Licenses with Regard to Reliable 
Hardened Containment Vents Capable of Operation Under Severe Accident Conditions,” NRC-
2013-0215, November 14, 2013, (ADAMS Accession No. ML13303A873), p. 6. 
7 Nuclear Energy Institute, “Industry Guidance for Compliance with Order EA-13-109: BWR 
Mark I & II Reliable Hardened Containment Vents Capable of Operation Under Severe Accident 
Conditions,” NEI 13-02 [Rev. 0], November 2013, (ADAMS Accession No. ML13316A853), p. 
21. 
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account for the thermal energy that would be generated by chemical reactions, such as the 

reaction of zirconium and steam, within the reactor core during a severe accident.  

Members of the PRB, why did you choose to provide a response to a section of 

Petition quoting from and discussing an NRC document written in 2013, in which the 

NRC explains the basis for the capacity of the vents required by Order EA-13-109? 

Instead of acknowledging what the NRC stated in 2013 to explain the venting capacity it 

stipulated, after issuing Order EA-13-109 on June 6, 2013, you discuss “Technical Basis 

for the Containment Protection and Release Reduction Rulemaking for Boiling Water 

Reactors with Mark I and Mark II Containments,” NUREG-2206,8 which was completed 

in December 2016 and published in March 2018. (NUREG-2206 discusses computer 

simulations of postulated severe accidents at BWR Mark I and II units.) Pray tell, do you 

think a document completed in 2016 has the ability to change statements the NRC made 

in 2013? Do you think a document completed in 2016 is somehow able to change the fact 

the NRC neglected to consider the thermal energy that would be generated by chemical 

reactions in a severe accident when it stipulated a venting capacity for Order EA-13-109?  

I must say—despite the fact we cited evidence showing that the vents required by 

Order EA-13-109 lack the capacity to perform reliably under severe accident 

conditions—it comes as no surprise that the PRB’s initial recommendation is to not 

accept our petition for review. Yes, the PRB’s initial recommendation comes as no 

surprise—despite the fact Idaho National Engineering Laboratory (“INEL”) reported that 

in order to successfully operate under severe accident conditions a hardened containment 

vent needs to have a capacity that is seven times as great as that of the “reliable” vents 

required by the NRC.9  

It is hardly novel to view PRBs as biased. A 2017 report by the NRC’s Office of 

the Inspector General on their audit of the 2.206 petition review process states: “Some 

petitioners said the 10 CFR 2.206 petition process is a conflict of interest. Specifically, 

petitioners assert that NRC cannot objectively review petitions that appeal or challenge 

                                                 
8 Jonathan Barr et al., “Technical Basis for the Containment Protection and Release Reduction 
Rulemaking for Boiling Water Reactors with Mark I and Mark II Containments,” NUREG-2206, 
March 2018, (ADAMS Accession No. ML18065A048). 
9 K. C. Wagner et al., “An Overview of BWR Mark-1 Containment Venting Risk Implications,” 
Idaho National Engineering Laboratory, NUREG/CR-5225, June 1989, (ADAMS Accession No. 
ML101870670), p. 25. 



 5

NRC decisions because the staff performing the review are the same staff who made the 

original decision.”10  

U.S. nuclear regulators have known since the early 1970s that the primary 

containments of General Electric’s BWR Mark I are prone to overpressurization in the 

event of a severe accident.11 The volume of a Mark I containment is too small to safely 

accommodate a reactor as it melts down, generating thousands of megajoules of thermal 

energy, thousands of kilograms of steam, and hundreds of kilograms of noncondensable 

hydrogen gas.12 The U.S. Atomic Energy Commission (“AEC”)—the NRC’s predecessor 

agency—concealed information from the public about the inherent flaws of BWR Mark I 

primary containments. The agency feared disclosing their defects would lead to lawsuits 

demanding the shutdown and termination of construction of reactors with the flawed 

design.13  

The Energy Reorganization Act of 1974 abolished the AEC and established the 

NRC as a regulator. The NRC continued to conceal information from the public about the 

fact BWR Mark I primary containments are prone to overpressurization in the event of a 

severe accident. In September 1989, the NRC issued non-legally binding guidance, 

Generic Letter 89-16, recommending that owners of BWR Mark I units “on their own 

initiative” install a hardened vent to the wetwell of the primary containment14 for the 

                                                 
10 Office of the Inspector General, U.S. Nuclear Regulatory Commission, “Audit of NRC’s 10 
CFR 2.206 Petition Review Process,” OIG-17-A-23, August 22, 2017, p. 8.  
(available at: https://www.oversight.gov/sites/default/files/oig-reports/OIG-17-A-23-
Audit%20of%20NRC%27s%2010%20CFR%202.206%20Petition%20Review%20Process%20Fi
nal%20Report%28BXK%29.pdf : last visited on 12/19/20) 
11 Stephen Hanauer, AEC nuclear safety analyst, memorandum regarding “Pressure-Suppression 
Containments” to senior AEC staff members, John F. O’Leary, Director of Licensing, et al., 
September 20, 1972. Daniel Ford, The Cult of the Atom: The Secret Papers of the Atomic Energy 
Commission, (New York: Simon and Schuster, 1982), pp. 193-194. 
12 Hydrogen gas is noncondensable in a nuclear plant’s temperature range. Hydrogen gas will 
liquefy if it is chilled to minus-253 degrees Celsius (minus-423 degrees Fahrenheit), at sea level. 
13 Daniel Ford, The Cult of the Atom: The Secret Papers of the Atomic Energy Commission, (New 
York: Simon and Schuster, 1982), pp. 194-195. 
14 The hardened wetwell vents that were installed in the United States before the Fukushima 
Daiichi accident did not have standardized features, were not subject to inspection by the NRC 
for proper maintenance and assured operability, and did not have an independent train of backup 
power sources to help ensure remote operation in the event of a station blackout (that is, a 
scenario in which a nuclear power plant loses both grid-connected and onsite backup alternating 
current power). 
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purposes of depressurizing and discharging thermal energy in the event of an accident.15 

Evidently, the NRC did not believe overpressurization of primary containments was a 

very serious problem because it did not impose a regulation requiring reliable hardened 

vents.16  

In the March 2011 Fukushima Daiichi accident, hardened vents installed in BWR 

Mark I primary containments failed to prevent hydrogen gas from leaking into reactor 

buildings and exploding. The NRC became concerned the hardened vents that had been 

voluntarily installed in Mark I units in the U.S. were inadequate. After tens of BWR 

Mark I units had operated in the U.S. for roughly four decades, the NRC—prompted by 

the Fukushima Daiichi accident—decided to impose legally binding requirements to 

“finally resolve” the problem of Mark I primary containment overpressurization.  

On March 12, 2012, the NRC issued Order EA-12-050, requiring that new 

“reliable” hardened vents be installed in the primary containments of all BWR Mark I 

(and Mark II) units to assist strategies for preventing severe accidents.17 The following 

year, on June 6, 2013, the NRC issued Order EA-13-109, stipulating additional 

requirements for the new hardened vents: mainly, that they be capable of operating under 

severe accident conditions.18  

Among other things, Order EA-13-109 stipulated that the new BWR Mark I (and 

Mark II) vents must have the capacity to handle a continuous thermal energy input at a 

rate equal to one percent of the reactor’s rated maximum thermal power, while 

maintaining the primary containment at a pressure lower than its design pressure and 

pressure limit.19 The NRC has explained that the venting capacity stipulated by Order 

                                                 
15 NRC, “Installation of a Hardened Wetwell Vent,” Generic Letter 89-16, September 1, 1989, 
(ADAMS Accession No. ML031140220), p. 1. 
16 Charles Miller et al., NRC, “Recommendations for Enhancing Reactor Safety in the 21st 
Century: The Near-Term Task Force Review of Insights from the Fukushima Dai-ichi Accident,” 
SECY-11-0093, July 12, 2011, (ADAMS Accession No. ML111861807), p. 40. 
17 NRC, “Order Modifying Licenses with Regard to Reliable Hardened Containment Vents,” EA-
12-050, March 12, 2012, (ADAMS Accession No. ML12054A694). 
18 NRC, “Order Modifying Licenses with Regard to Reliable Hardened Containment Vents 
Capable of Operation under Severe Accident Conditions,” EA-13-109, June 6, 2013, (ADAMS 
Accession No. ML13143A321). 
19 NRC, “Order Modifying Licenses with Regard to Reliable Hardened Containment Vents 
Capable of Operation under Severe Accident Conditions,” EA-13-109, June 6, 2013, (ADAMS 
Accession No. ML13143A321), Attachment 2: “Requirements for Reliable Hardened Vent 
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EA-13-109 is based on quantities of thermal power that are generated by decay heating. 

According to the NRC, after the reactor shuts down in an accident, the wetwell’s 

suppression pool is typically capable of absorbing the nuclear fuel’s decay heat for a 

period of three hours. After three hours, the thermal power from continuous decay heat 

generation has typically decreased to less than one percent of the reactor’s rated 

maximum thermal power.20  

The vents required by Order EA-13-109 are incapable of discharging the total 

amount of thermal energy that would be generated under the harshest of severe accident 

conditions. As discussed in Petition, there are some severe accident scenarios in which 

very large amounts of thermal energy are rapidly generated over short periods of time—

far more than that solely generated by decay heating.  

The PRB’s statement says: “The PRB’s initial assessment is that in issuing NRC 

Order EA 13-109 and since, the NRC did consider and/or analyze and document the SA 

[severe accident] conditions included in your petition.”21 In fact, the MELCOR 

analyses—discussed in NUREG-220622—mentioned in the PRB’s statement did NOT 

simulate the harshest conditions that may occur in a severe accident. For example, it 

appears that none of the MELCOR analyses in NUREG-2206 simulated any postulated 

severe accidents with scenarios similar to ones in which, in a time period of one minute, 

6,780 kilograms (kg) of zirconium would react with 2,680 kg of steam to yield 300 kg of 

                                                                                                                                                 
Systems Capable of Operation under Severe Accident Conditions at Boiling-Water Reactor 
Facilities with Mark I and Mark II Containments,” p. 2. 
20 NRC, “Basis for Venting Capacity in Order EA-13-109, ‘Order to Modify Licenses with 
Regard to Reliable Hardened Containment Vents Capable of Operation Under Severe Accident 
Conditions’,” August 9, 2013, (ADAMS Accession No. ML13221A011), p. 2. NRC, 
“Compliance with Order EA-12-050, Reliable Hardened Containment Vents: Interim Staff 
Guidance,” Attachment I, August 29, 2012, (ADAMS Accession No. ML12229A475), p. 5. Note 
that the capacity requirement for a hardened containment vent stipulated in Order EA-13-109 is 
the same as that stipulated in Order EA-12-050. 
21 Petition Review Board’s statement, E-mail Perry Buckberg of the NRC Sent to Paul Gunter and 
Kevin Kamps of Beyond Nuclear, and Mark Leyse, Regarding the Petition Review Board’s Initial 
Assessment of the 2.206 Petition that Beyond Nuclear and Mark Leyse Submitted on October 16, 
2020, December 18, 2020, (ADAMS Accession No. ML20356A013). 
22 Jonathan Barr et al., “Technical Basis for the Containment Protection and Release Reduction 
Rulemaking for Boiling Water Reactors with Mark I and Mark II Containments,” NUREG-2206, 
March 2018, (ADAMS Accession No. ML18065A048). 
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hydrogen and 44,035 megajoules (MJ) of thermal energy.23 (Unfortunately, NUREG-

2206 does not disclose how many megajoules of thermal energy were generated in the 

MELCOR simulations of postulated severe accidents that it discusses.) Members of the 

PRB, if I am incorrect, please cite (and provide pertinent page numbers to) any document 

showing that the MELCOR analyses did in fact simulate scenarios in which 300 kg of 

hydrogen and 44,035 MJ of thermal energy were generated in a time period of one 

minute. Please also let me know if the MELCOR analyses simulated any scenarios in 

which 600 kg of hydrogen was generated in a time period of one minute. (According to 

the OECD Nuclear Energy Agency, flooding a melting-down reactor core with coolant 

water may generate from 5.0 to 10.0 kg of hydrogen per second.24)  

 

I. A Case of Cherry-Picking? The Analyses of NUREG-2206 Did Not Simulate 

Phenomena as Harsh as Ones that Occurred in the Fukushima Daiichi Accident 

The PRB’s statement, responding to Petition’s discussion of the thermal energy that is 

generated by molten materials in the reactor when they relocate downward and vaporize 

large quantities of water, says: “Relocation of debris to the lower plenum is explicitly 

modeled in the code calculations documented in NUREG 2206. This phenomena leads to 

transfer of energy from the hot debris to the water present in the lower plenum resulting 

in boiling off the water and in some cases to a pressure spike inside the RPV [reactor 

pressure vessel]. However, the containment is successfully vented at primary containment 

pressure limit. An example of this phenomena can be found in Figure 3-10.” 25  

                                                 
23 Flooding a melting-down reactor core with coolant water may generate from 5.0 to 10.0 kg of 
hydrogen per second. See Report by Nuclear Energy Agency Groups of Experts, OECD Nuclear 
Energy Agency, “In-Vessel and Ex-Vessel Hydrogen Sources,” NEA/CSNI/R(2001)15, October 
1, 2001, Part I: B. Clément (IPSN), K. Trambauer (GRS), and W. Scholtyssek (FZK), Working 
Group on the Analysis and Management of Accidents, “GAMA Perspective Statement on In- 
Vessel Hydrogen Sources,” p. 15. 
24 Report by Nuclear Energy Agency Groups of Experts, OECD Nuclear Energy Agency, “In-
Vessel and Ex-Vessel Hydrogen Sources,” NEA/CSNI/R(2001)15, October 1, 2001, Part I: B. 
Clément (IPSN), K. Trambauer (GRS), and W. Scholtyssek (FZK), Working Group on the 
Analysis and Management of Accidents, “GAMA Perspective Statement on In- Vessel Hydrogen 
Sources,” p. 15. 
25 Petition Review Board’s statement, E-mail Perry Buckberg of the NRC Sent to Paul Gunter and 
Kevin Kamps of Beyond Nuclear, and Mark Leyse, Regarding the Petition Review Board’s Initial 
Assessment of the 2.206 Petition that Beyond Nuclear and Mark Leyse Submitted on October 16, 
2020, December 18, 2020, (ADAMS Accession No. ML20356A013). 
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Figure 3-10, “Mark I RPV pressure for Case 9 (SAWM26),” of NUREG 2206 

concerns a MELCOR computer simulation of a severe accident at a BWR Mark I unit, 

designated as “Case 9,” in which there is a combination of severe accident water 

management and containment venting. NUREG 2206 states that Case 9 was selected as a 

representative of a number of MELCOR computer simulations of severe accidents at 

BWR Mark I units in which a combination of severe accident water management and 

containment venting was employed.27 NUREG 2206 states that containment failure was 

prevented in Case 9 by employing water management and injection as well as 

containment venting.28  

As the PRB stated, NUREG 2206 discusses the phenomenon of hot debris 

relocating downward to the lower plenum, boiling off water, and causing a pressure spike 

within the reactor pressure vessel. Figure 3-10 of NUREG 2206 depicts a plot of the 

pressure that occurred inside the reactor pressure vessel in a MELCOR computer 

simulation of a severe accident at a BWR Mark I unit. As the PRB stated, Figure 3-10 

depicts a pressure spike occurring within the reactor pressure vessel after debris relocated 

downward to the lower plenum.29 Figure 3-24, “Mark I RPV pressure for Case 10 

(SAWA30),” of NUREG 2206 also depicts a pressure spike occurring inside the reactor 

pressure vessel after debris relocated downward to the lower plenum—in a MELCOR 

computer simulation of a severe accident at a BWR Mark I unit.31  

Case 10 of NUREG 2206 concerns a MELCOR computer simulation of a severe 

accident at a BWR Mark I unit in which there is a combination of severe accident water 

addition and containment venting. NUREG 2206 states that Case 10 was selected as a 

representative of a number of MELCOR computer simulations of severe accidents at 

BWR Mark I units in which a combination of severe accident water addition and 

                                                 
26 Severe accident water management (“SAWM”). 
27 Jonathan Barr et al., “Technical Basis for the Containment Protection and Release Reduction 
Rulemaking for Boiling Water Reactors with Mark I and Mark II Containments,” NUREG-2206, 
March 2018, (ADAMS Accession No. ML18065A048), p. 3-30. 
28 Id., pp. 3-35, 3-36. 
29 Id., p. 3-31. 
30 Severe accident water addition (“SAWA”). 
31 Jonathan Barr et al., “Technical Basis for the Containment Protection and Release Reduction 
Rulemaking for Boiling Water Reactors with Mark I and Mark II Containments,” NUREG-2206, 
March 2018, (ADAMS Accession No. ML18065A048), p. 3-42. 
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containment venting was employed.32 NUREG 2206 further states that “Case 10 is a 

representative run to see the effects of continuous water injection that requires a 

switchover to drywell venting. In this case, it is assumed that once the water level in the 

torus reaches 21 [feet], the wetwell vent is isolated and a switchover to drywell venting is 

initiated when the containment pressure once again reaches 60 psig.”33 Containment 

failure was prevented in Case 10 by employing water injection and containment 

venting.34  

The pressure spike that occurred within the reactor pressure vessel after debris 

relocated downward to the lower plenum in Case 9 of NUREG 2206 reached nearly 500 

pounds per square inch absolute (psia).35 And the pressure spike that occurred within the 

reactor pressure vessel after debris relocated downward to the lower plenum in Case 10 

of NUREG 2206 reached nearly 400 psia.36 The Case 9 and Case 10 MELCOR computer 

simulations of severe accidents at BWR Mark I units did not simulate conditions as harsh 

as ones that were observed in the Fukushima Daiichi accident.37 A “huge pressure spike” 

in the Fukushima Daiichi Unit 3 reactor pressure vessel was OBSERVED on March 21, 

2011—ten days after tsunamis struck the Fukushima site—after a remelting of core 

contents occurred. The highest recorded pressure was measured at 11.67 megapascal 

                                                 
32 Id., p. 3-30. 
33 Id., p. 3-41. 
34 Id., p. 3-30. 
35 Id., p. 3-31. 
36 Id., p. 3-42. 
37 “…a huge pressure spike with the peak of 11.67 MPaA [about 1,690 psia] was observed at 
Fukushima Daiichi Unit 3 from 21 March 01:00 through 04:00. The pressure spike should not be 
regarded as false information due to pressure meter malfunction, because there are several other 
coincident events which can be interpreted as a consequence of it. Namely, RPV [reactor pressure 
vessel] outside temperatures…at several points indicate a drastic change after 01:25 and some of 
them show abnormal behavior such as being lower than -100°C. … The discontinuity of data 
implies that some violent event resulted in the malfunctions. The huge pressure spike can be 
interpreted as a consequence of a large amount of steam generation due to interaction of molten 
core materials with water. A hypothesis of a steam explosion cannot be excluded.” See Fumiya 
Tanabe, “Analyses of core melt and re-melt in the Fukushima Daiichi nuclear reactors,” Journal 
of Nuclear Science and Technology, Volume 49, No. 1, January 2012, pp. 30-31. (available at: 
https://www.tandfonline.com/doi/pdf/10.1080/18811248.2011.636537?needAccess=true : last 
visited on 01/15/21) 



 11

absolute (MPaA) (about 1,690 psia).38 According to a Journal of Nuclear Science and 

Technology article, by Fumiya Tanabe of the Sociotechnical Systems Safety Research 

Institute, from January 2012: “The huge pressure spike can be interpreted as a 

consequence of a large amount of steam generation due to interaction of molten core 

materials with water.”39  

The pressure spike, observed peaking at about 1,690 psia, that occurred in the 

Fukushima Daiichi Unit 3 reactor pressure vessel on March 21, 2011 was more than three 

times as great as the pressure spike of NUREG 2206’s Case 9, which reached less than 

500 psia, and was more than four times as great as the pressure spike of NUREG 2206’s 

Case 10, which reached than 400 psia. Moreover, an analysis of the Fukushima Daiichi 

Unit 3 accident, performed by Fumiya Tanabe, estimated that the pressure spike that 

occurred in the reactor pressure vessel on March 21, 2011 actually reached a value 

greater than 13.5 MPaA (around 1,960 psia)40—about four times as great as the pressure 

spike of NUREG 2206’s Case 9, which reached less than 500 psia, and about five times 

as great as the pressure spike of NUREG 2206’s Case 10, which reached less than 400 

psia.  

None of the MELCOR analyses discussed in NUREG-2206 simulated any 

postulated severe accidents with scenarios in which there was a pressure spike as great as 

the one that occurred in the Fukushima Daiichi Unit 3 reactor pressure vessel on March 

21, 2011, which was measured peaking at about 1,690 psia and estimated to peak at a 

value greater than 1,960 psia.  

The rosy conclusions of NUREG-2206, regarding the supposed fitness of BWR 

Mark I primary containments and their hardened vents, are unsubstantiated. The 

conclusions of NUREG-2206 may bolster confidence in the ability of BWR Mark I 

primary containments to withstand severe accident conditions; however, they are based 

on analyses that did not consider conditions as harsh as ones that occurred in the 

                                                 
38 Fumiya Tanabe, “Analyses of core melt and re-melt in the Fukushima Daiichi nuclear 
reactors,” Journal of Nuclear Science and Technology, Volume 49, No. 1, January 2012, pp. 30-
32. (available at:  
https://www.tandfonline.com/doi/pdf/10.1080/18811248.2011.636537?needAccess=true : last 
visited on 01/15/21) 
39 Id., p. 31. 
40 Id., p. 32. 
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Fukushima Daiichi Unit 3 accident. Not analyzing the harshest conditions of a severe 

accident is cherry-picking.  

Members of the PRB, how can you legitimately dismiss the safety issues raised in 

Petition, based on the MELCOR analyses of NUREG-2206, which did NOT simulate 

conditions as harsh as ones that occurred in the Fukushima Daiichi Unit 3 accident?  

 

II. Omissions—Intentional or Inadvertent? The Analyses of NUREG-2206 Did Not 

Simulate Scenarios in which Tens of Thousands of Megajoules of Thermal Energy 

Were Generated in a Short Time Period 

As stated in Petition, the Tanabe analysis of the Fukushima Daiichi Unit 3 accident found 

that on March 13, 2011 a large amount of molten materials relocated downward and 

rapidly vaporized a large amount of water located in the lower region of the reactor core. 

The vaporized water (steam) reacted with the molten materials, rapidly generating large 

amounts of hydrogen and thermal energy in a short time period—of unspecified duration. 

In the Tanabe analysis, about 4,235 kg of water vaporized and reacted with core 

materials, rapidly generating about 475 kg of hydrogen and 69,600 MJ of thermal 

energy.41  

None of the MELCOR analyses discussed in NUREG-2206 simulated any severe 

accident scenarios replicating conditions as harsh as ones believed to have occurred in the 

Fukushima Daiichi Unit 3 accident. Hundreds of kilograms of hydrogen gas and tens of 

thousands of megajoules of thermal energy were not generated in a short time period in 

the MELCOR analyses of NUREG-2206 that simulated scenarios in which a pressure 

spike occurred within the reactor pressure vessel after debris relocated downward to the 

lower plenum.  

Figure 3-14, “Mark I core degradation and relocation for Case 9 (SAWM)” of 

NUREG 2206 states that the pressure spike that occurred within the reactor pressure 

vessel after debris relocated downward to the lower plenum in Case 9 occurred at 16.0 

hours.42 Moreover, Figure 3-10 of NUREG 2206 depicts a plot of the amount of pressure 

                                                 
41 Id., pp. 19, 22-24. 
42 Jonathan Barr et al., “Technical Basis for the Containment Protection and Release Reduction 
Rulemaking for Boiling Water Reactors with Mark I and Mark II Containments,” NUREG-2206, 
March 2018, (ADAMS Accession No. ML18065A048), p. 3-34. 
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that occurred inside the reactor pressure vessel in Case 9, showing that the pressure spike 

occurred at about 16 hours.43  

Figure 3-40, “Mark I hydrogen generation and transport for Case 9,” of NUREG 

2206 depicts a plot of the quantity of hydrogen that was generated over 72 hours in the 

MELCOR computer simulation of the Case 9 severe accident at a BWR Mark I unit.44 

The quantity of hydrogen that was generated increases as the postulated Case 9 severe 

accident progresses. Figure 3-40 of NUREG 2206 shows that in Case 9, hydrogen 

generation was negligible at 16.0 hours at the time of core relocation.45 The fact that 

hydrogen generation was negligible at 16.0 hours at the time of core relocation means 

that the generation of thermal energy was also negligible at 16.0 hours.  

Members of the PRB, how can you legitimately dismiss the safety issues raised in 

Petition, based on the MELCOR analyses of NUREG-2206, which did NOT simulate 

conditions as harsh as ones that occurred in the Fukushima Daiichi Unit 3 accident?  

 

III. Worse than Worthless? Analyses that Simulate Unrealistic Circumstances Yield 

Unrealistic Results46 

Accident responses, such as through emergency procedures or severe accident 

management guidelines, that rely on instrumentation for critical parameters should 

recognize and account for potential widespread instrument failure or inaccurate and/or 

misleading instrument indications during these severe accident scenarios. 

—Oak Ridge National Laboratory, September 201547 

 

In the NRC’s Enclosure of SECY-15-0085, which is a draft regulatory analysis for a 

rulemaking activity, dated May 2015, the NRC stated: “Operator actions to prevent or 

                                                 
43 Id., p. 3-31. 
44 Id., p. 3-54. 
45 Id. 
46 I thank David Lochbaum for sending me some of his comments on the NRC’s Enclosure of 
SECY-15-0085 that he presented to the Advisory Committee on Reactor Safeguards on 
September 9, 2015. His presentation slides have information that helped me research the material 
I discuss in Section III of this letter. I take full responsibility for the content of Section III of this 
letter and am solely responsible for any errors. 
47 Dwight Clayton and Mike Poore, “Post-Severe Accident Environmental Conditions for 
Essential Instrumentation for Boiling Water Reactors,” Oak Ridge National Laboratory, 
ORNL/TM-2015/278, September 2015, p. 2. 
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mitigate severe accidents are contingent on the availability and functionality of 

equipment and diagnostic instruments under severe accident conditions. … The operator 

relies on instruments to know when to add water and/or to take other accident 

management actions. Therefore, instrument availability and reliability play an important 

role in this respect”48 [emphasis added].  

The NRC’s Enclosure of SECY-15-0085 discusses some of its goals for its 

regulatory analysis: “Pursue rulemaking to address overall BWR Mark I and Mark II 

containment protection against multiple failure modes by making Order EA-13-109 

generically applicable and requiring external water addition points that would allow for 

water addition into the reactor pressure vessel (RPV) or drywell (DW) to prevent 

containment failure from both over-pressurization and liner melt-through” [emphasis 

added].49  

In its Enclosure of SECY-15-0085, the NRC stated that MELCOR analyses 

conducted for its regulatory analysis assumed that instruments measuring the reactor 

pressure vessel and containment water levels and pressures would be available and 

functional under severe accident conditions.50 The same document assures us that the 

NRC regulation “10 CFR 50.34(f)(2)(xix) requires licensees to provide instrumentation 

adequate for monitoring plant conditions following an accident that includes core 

damage.”51 Does the NRC believe the mere fact that it has a regulation requiring 

                                                 
48 NRC, “Draft Regulatory Basis for Containment Protection and Release Reduction for Mark I 
and Mark II Boiling Water Reactors (10 CFR Part 50),” Enclosure of SECY-15-0085, May 2015, 
(ADAMS Accession No. ML15022A214), p. 105. My initial source for the referenced quote is 
David Lochbaum’s presentation slides in Transcript of Advisory Committee on Reactor 
Safeguards, 627th Meeting, September 9, 2015, (ADAMS Accession No. ML15261A594). 
49 NRC, “Draft Regulatory Basis for Containment Protection and Release Reduction for Mark I 
and Mark II Boiling Water Reactors (10 CFR Part 50),” Enclosure of SECY-15-0085, May 2015, 
(ADAMS Accession No. ML15022A214), p. ix. 
50 “In the accident progression analysis using MELCOR, instruments measuring the RPV [reactor 
pressure vessel] and containment water levels and pressures were assumed to be available.” See 
NRC, “Draft Regulatory Basis for Containment Protection and Release Reduction for Mark I and 
Mark II Boiling Water Reactors (10 CFR Part 50),” Enclosure of SECY-15-0085, May 2015, 
(ADAMS Accession No. ML15022A214), p. 105. My initial source for the referenced quote is 
David Lochbaum’s presentation slides in Transcript of Advisory Committee on Reactor 
Safeguards, 627th Meeting, September 9, 2015, (ADAMS Accession No. ML15261A594). 
51 NRC, “Draft Regulatory Basis for Containment Protection and Release Reduction for Mark I 
and Mark II Boiling Water Reactors (10 CFR Part 50),” Enclosure of SECY-15-0085, May 2015, 
(ADAMS Accession No. ML15022A214), p. 105. My initial source for the referenced quote is 
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functional instrumentation under severe accident conditions mean that instrumentation 

will in fact be functional in the event of a severe accident?  

(Note that NUREG-2206 states: “The complete draft regulatory basis attached to 

SECY-15-008552 includes relevant background, a regulatory evaluation, a technical 

evaluation [MELCOR analyses] that is based on the technical work documented in this 

report [NUREG-2206], performance criteria information, impact analysis, and the staff’s 

conclusion.”53)  

The MELCOR analyses of NUREG-2206 simulated unrealistic circumstances: 

there is no guarantee that instruments measuring reactor pressure vessel and containment 

water levels and pressures would be functional under severe accident conditions. In fact, 

it’s highly likely diagnostic instruments would be unavailable or malfunctional under 

severe accident conditions. Analyses that simulate unrealistic circumstances yield 

unrealistic results.  

Results of the MELCOR analyses of NUREG-2206 “demonstrate” a false 

narrative: because plant operators always have diagnostic instruments that are reliable 

under severe accident conditions, they will always save the primary containment by 

employing a combination of properly executed venting and severe accident water 

management and/or severe accident water addition strategies. (Never mind that the 

MELCOR analyses of NUREG-2206 failed to simulate severe accident conditions as 

harsh as ones that occurred in the Fukushima Daiichi accident.)  

To observe that the MELCOR analyses of NUREG-2206 may be worse than 

worthless sounds like an insult; however, the observation actually describes the potential 

dangers of unrealistic analyses. Unrealistic analyses that are nonconservative are 

dangerous because they purvey a false sense of security. Plant operators should not be led 

to believe diagnostic instruments will be available and functional under severe accident 

                                                                                                                                                 
David Lochbaum’s presentation slides in Transcript of Advisory Committee on Reactor 
Safeguards, 627th Meeting, September 9, 2015, (ADAMS Accession No. ML15261A594). 
52 NRC, “Draft Regulatory Basis for Containment Protection and Release Reduction for Mark I 
and Mark II Boiling Water Reactors (10 CFR Part 50),” Enclosure of SECY-15-0085, May 2015, 
(ADAMS Accession No. ML15022A214). 
53 Jonathan Barr et al., “Technical Basis for the Containment Protection and Release Reduction 
Rulemaking for Boiling Water Reactors with Mark I and Mark II Containments,” NUREG-2206, 
March 2018, (ADAMS Accession No. ML18065A048), p. xvi, Footnote 1. 
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conditions if they may actually be unavailable or malfunctional. MELCOR analyses 

should be used to reduce risk, not increase risk.  

Plant workers at Fukushima Daiichi suffered setbacks because they did not know 

the actual conditions inside the three stricken reactors as the accident progressed. 

Workers at a BWR plant are supposed to detect the start of a severe accident by 

measuring the water level in the reactor core—an unreliable method. At Fukushima 

Daiichi, workers were misled during the early hours of the accident by erroneous 

readings of the Unit 1 reactor’s condition. The reactor’s water level appeared to be above 

the top of the fuel rods when in fact they were uncovered and melting down. The water 

levels of all the stricken Fukushima reactors read erroneously high.54  

Describing unavailable and malfunctional diagnostic instruments at Fukushima 

Daiichi, an Oak Ridge National Laboratory report from 2015 states: “During the Fukushima 

Daiichi accident, numerous instrumentation measurements were unavailable as a result of 

loss of power supplies. Even after power was restored, the instrumentation measurements 

were inaccurate or differed in values and/or trends across instruments measuring the same 

parameters. The operating environmental conditions of the instruments certainly affected 

their performance. … Temperature and pressure conditions in containment affected 

reactor level and pressure instrumentation and may have complicated accident 

management. Harsh conditions, including high radiation, high temperature, water spray, 

and flooding, also likely impacted the performance of other instrumentation, including 

sensing elements, reference legs, leads, cabling, electronics, transmitters, signal 

processors, etc., and further challenged accident management and mitigation activities.”55  

The rosy picture depicted by the results of the MELCOR analyses of NUREG-

2206 depends on having idealistic circumstances that are unlikely to occur under severe 

accident conditions. As the NRC states: “The operator relies on instruments to know 

when to add water and/or to take other accident management actions.”56 In the 

                                                 
54 Institute of Nuclear Power Operations, “Special Report on the Nuclear Accident at the 
Fukushima Daiichi Nuclear Power Station,” INPO 11-005, November 2011, pp. 9, 10. 
55 Dwight Clayton and Mike Poore, “Post-Severe Accident Environmental Conditions for 
Essential Instrumentation for Boiling Water Reactors,” Oak Ridge National Laboratory, 
ORNL/TM-2015/278, September 2015, p.7. 
56 NRC, “Draft Regulatory Basis for Containment Protection and Release Reduction for Mark I 
and Mark II Boiling Water Reactors (10 CFR Part 50),” Enclosure of SECY-15-0085, May 2015, 
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Fukushima Daiichi accident diagnostic instruments were unavailable or malfunctional 

under severe accident conditions. Without diagnostic instruments, operators will NOT 

“know when to add water and/or to take other accident management actions.”  

Note that, in the aftermath of the Fukushima Daiichi accident, the NRC 

considered imposing a regulation requiring enhancements to reactor and containment 

diagnostic instruments. Plant operators would be better able to respond to and mitigate 

severe accidents if they had instrumentation that would provide reliable readings under 

severe accident conditions. In 2016, after staff evaluations, the NRC announced that 

enhancements to diagnostic instrumentation “would not provide a substantial safety 

enhancement and therefore additional regulatory actions are not warranted.”57  

Is sparing industry the expense of improving safety the NRC’s raison d'être?  

The degree of the NRC’s cynicism is remarkable: diagnostic instruments were 

unreliable in the Fukushima Daiichi accident; nonetheless, our estimable nuclear 

regulator decided against requiring that nuclear plants operate with instruments capable 

of providing reliable readings under severe accident conditions. (Actually, there is no 

guarantee reliable instrumentation essential to mitigating severe accidents will be 

developed anytime soon—that is, instrumentation robust enough to provide accurate 

readings throughout the duration of the harsh conditions—high radiation levels, high 

temperatures—of severe accidents.58)  

In the Fukushima accident, primary containments of BWR Mark I units became 

overpressurized and failed. The NRC did require the installation of “reliable” hardened 

                                                                                                                                                 
(ADAMS Accession No. ML15022A214), p. 105. My initial source for the referenced quote is 
David Lochbaum’s presentation slides in Transcript of Advisory Committee on Reactor 
Safeguards, 627th Meeting, September 9, 2015, (ADAMS Accession No. ML15261A594). 
57 NRC, “Closure of Fukushima Tier 3 Recommendations Related to Containment Vents, 
Hydrogen Control, and Enhanced Instrumentation,” SECY-16-0041, March 31, 2016, (ADAMS 
Accession No. ML16049A088), p. 4. 
58 “Essential instrumentation systems are those considered to be most important for accident 
management purposes in the event of a severe accident involving a core melt and reactor vessel 
breach. Better understanding of the severity and duration of harsh environmental operating 
conditions associated with severe accidents can inform decisions about instrumentation 
performance limitations, degradation mechanisms, and consequences. This understanding could 
lead to improvements in instrumentation survivability and performance under challenging 
operating conditions…and improve severe accident management capabilities” [emphasis added]. 
See Dwight Clayton and Mike Poore, “Post-Severe Accident Environmental Conditions for 
Essential Instrumentation for Boiling Water Reactors,” Oak Ridge National Laboratory, 
ORNL/TM-2015/278, September 2015, p. 3. 
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vents to help remove heat from and depressurize containments in the event of a severe 

accident. The vents required by Order EA-13-109 have a limited capacity—are incapable 

of handling the immense quantities of thermal energy that may be generated in a severe 

accident. The NRC spared industry the expense of installing vents robust enough to 

actually prevent the containment from failing in a Fukushima-type accident. As discussed 

in Section V of this letter, the NRC’s MELCOR analyses of NUREG-2206 found that the 

vents required by Order EA-13-109 are incapable of preventing the failure of a BWR 

Mark I primary containment in the event of a severe accident.59 According to the NRC, to 

successfully prevent containment failure, the vents must be employed along with severe 

accident water management and/or severe accident water addition strategies.  

Now back to diagnostic instruments: according to the NRC: “The operator relies 

on instruments to know when to add water and/or to take other accident management 

actions.”60 The NRC claims that water management/addition strategies are imperative; 

nonetheless, the agency doesn’t require instrumentation that is guaranteed to provide 

reliable readings under severe accident conditions. In a severe accident on US soil, 

diagnostic instruments would likely be about as reliable as they were in the Fukushima 

Daiichi accident: lacking reliable diagnostic readings, plant operators would not know 

when to add water to either the reactor pressure vessel or primary containment. Venting 

of the containment would NOT be complemented with properly executed severe accident 

water management and/or severe accident water addition strategies. The containment 

would fail, enabling hydrogen gas to leak into and explode in the reactor building.61  

The NRC undermined nuclear safety by refusing to require enhancements to 

reactor and containment diagnostic instruments that would ensure their reliability under 

severe accident conditions. Then in a remarkable display of cynicism, the NRC decided 

                                                 
59 Jonathan Barr et al., “Technical Basis for the Containment Protection and Release Reduction 
Rulemaking for Boiling Water Reactors with Mark I and Mark II Containments,” NUREG-2206, 
March 2018, (ADAMS Accession No. ML18065A048), p. 3-30. 
60 NRC, “Draft Regulatory Basis for Containment Protection and Release Reduction for Mark I 
and Mark II Boiling Water Reactors (10 CFR Part 50),” Enclosure of SECY-15-0085, May 2015, 
(ADAMS Accession No. ML15022A214), p. 105. My initial source for the referenced quote is 
David Lochbaum’s presentation slides in Transcript of Advisory Committee on Reactor 
Safeguards, 627th Meeting, September 9, 2015, (ADAMS Accession No. ML15261A594). 
61 Jonathan Barr et al., “Technical Basis for the Containment Protection and Release Reduction 
Rulemaking for Boiling Water Reactors with Mark I and Mark II Containments,” NUREG-2206, 
March 2018, (ADAMS Accession No. ML18065A048), p. 3-30. 
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that the MELCOR analyses of NUREG-2206 would assume that instruments measuring 

the reactor pressure vessel and containment water levels and pressures would always be 

available and functional in the event of a severe accident.62  

 

IV. The MELCOR Analyses of NUREG-2206 Are Not Legally Binding 

How can the PRB legitimately dismiss the safety issues raised in Petition, based on 

MELCOR analyses that are not legally binding? The MELCOR analyses of NUREG-

2206 are not legally binding, like, for example, the analyses for design basis accidents 

that are required by 10 C.F.R. § 50.46, “Acceptance criteria for emergency core cooling 

systems for light-water nuclear power reactors.” 10 C.F.R. § 50.46(a)(1)(i) states: “ECCS 

[emergency core cooling system] cooling performance must be calculated in accordance 

with an acceptable evaluation model and must be calculated for a number of postulated 

loss-of-coolant accidents of different sizes, locations, and other properties sufficient to 

provide assurance that the most severe postulated loss-of-coolant accidents are 

calculated”63 [emphasis added].  

The MELCOR analyses of NUREG-2206 are not legally binding; moreover, there 

is NO regulation requiring that MELCOR analyses of severe accidents simulate the 

harshest conditions that may occur. The NRC is using non-legally binding MELCOR 

analyses, which did not simulate conditions as harsh as ones that occurred in the 

Fukushima Daiichi accident, to “demonstrate” that the hardened containment vents 

required by Order EA-13-109 are guaranteed to prevent containment failure in the event 

of a severe accident—provided the vents are employed along with severe accident water 

management and/or severe accident water addition strategies.  

 

                                                 
62 NRC, “Draft Regulatory Basis for Containment Protection and Release Reduction for Mark I 
and Mark II Boiling Water Reactors (10 CFR Part 50),” Enclosure of SECY-15-0085, May 2015, 
(ADAMS Accession No. ML15022A214), p. 105. My initial source for the referenced 
information is David Lochbaum’s presentation slides in Transcript of Advisory Committee on 
Reactor Safeguards, 627th Meeting, September 9, 2015, (ADAMS Accession No. 
ML15261A594). 
63 NRC, 10 C.F.R. § 50.46, “Acceptance criteria for emergency core cooling systems for light-
water nuclear power reactors.” (available at: https://www.nrc.gov/reading-rm/doc-
collections/cfr/part050/part050-0046.html : last visited on 01/15/21) 
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V. Is the NRC Really Claiming the Problem of Mark I Primary Containment 

Overpressurization in the Event of a Severe Accident is Finally Solved? 

Describing the MELCOR analyses of NUREG-2206, NUREG 2206 states: “The 

MELCOR analysis investigated detailed accident progression, source terms, and the 

containment response following an ELAP [extended loss of alternating current power] 

subject to appropriate initial and boundary conditions for the representative Mark I and 

Mark II containment designs. The analysis included sensitivities to venting, RPV [reactor 

pressure vessel] depressurization, water injection (to RPV or drywell), and water 

management strategy.”64  

NUREG 2206 also describes some of the “key insights” gleaned from its 

MELCOR analyses. Members of the PRB, here are two quotes from NUREG 2206 

discussing two of those key insights (which are claims partly reiterated in the PRB’s 

statement): First) “Venting of Mark I and Mark II containments effectively prevents 

containment overpressure failure. Pre-core damage anticipatory venting reduces the 

containment base pressure at the time of core damage and results in a delay when post 

core damage venting is required. Post-core damage containment venting is efficient in 

purging hydrogen and other non-condensables from the containment, and reduces the 

likelihood of combustible quantities of non-condensable accumulation in the reactor 

building.” Second) “Venting alone, however, is not adequate, as it does not prevent other 

modes of containment failure such as liner melt-through and over-temperature failure of 

the upper drywell head, bypass of the suppression pool and direct release of radioactivity 

to the environment. A combination of venting and water injection is required to prevent 

such failures, and the current work provides a sound technical basis to that effect thus 

supporting adequate protection argument”65 [emphasis added].  

NUREG-2206 concluded that venting alone is not adequate for preventing the 

failure of a BWR Mark I primary containment in the event of a severe accident. Case 1 of 

NUREG 2206 concerns a MELCOR computer simulation of a severe accident at a BWR 

Mark I unit in which there is containment venting, without the aid of either severe 

                                                 
64 Jonathan Barr et al., “Technical Basis for the Containment Protection and Release Reduction 
Rulemaking for Boiling Water Reactors with Mark I and Mark II Containments,” NUREG-2206, 
March 2018, (ADAMS Accession No. ML18065A048), p. 6-3. 
65 Id. 
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accident water management or severe accident water addition.66 NUREG 2206 states that 

Case 1 is the computer simulation its authors chose to represent a severe accident at a 

BWR Mark I unit in which there is only containment venting.67 The containment fails in 

the Case 1 MELCOR simulation. (Note that the containment fails in Case 1 even under 

severe accident conditions that are not as harsh as ones that occurred in the Fukushima 

Daiichi accident.) In Case 1, the drywell head is pushed upward due to overpressure, 

enabling hydrogen gas to leak into and explode in the reactor building.68 Destruction of 

the reactor building leads to a release of radionuclides into the environment.  

Unfortunately, the authors of NUREG-2206 failed to disclose that the MELCOR 

analyses of NUREG-2206 did not simulate conditions as harsh as ones that occurred in 

the Fukushima Daiichi accident. How can MELCOR analyses, which did not simulate 

conditions as harsh as ones that occurred in the Fukushima accident, legitimately 

demonstrate that the hardened containment vents required by Order EA-13-109 are 

guaranteed to prevent containment failure in the event of a severe accident—provided the 

vents are employed with the aid of severe accident water management and/or severe 

accident water addition strategies?  

US nuclear plants are not equipped with diagnostic instruments that are 

guaranteed to be available and functional under severe accident conditions—yet 

somehow such instruments are always reliable in the MELCOR analyses of NUREG-

2206.69 The staff members who set the parameters of the MELCOR analyses of NUREG-

2206 didn’t consider (or did they?) that instruments were often unavailable or 

malfunctional in the Fukushima Daiichi accident.70  

                                                 
66 Id., p. 3-30. 
67 Id., p. 3-45. 
68 Id., p. 3-30. 
69 NRC, “Draft Regulatory Basis for Containment Protection and Release Reduction for Mark I 
and Mark II Boiling Water Reactors (10 CFR Part 50),” Enclosure of SECY-15-0085, May 2015, 
(ADAMS Accession No. ML15022A214), p. 105. My initial source for the referenced 
information is David Lochbaum’s presentation slides in Transcript of Advisory Committee on 
Reactor Safeguards, 627th Meeting, September 9, 2015, (ADAMS Accession No. 
ML15261A594). 
70 Dwight Clayton and Mike Poore, “Post-Severe Accident Environmental Conditions for 
Essential Instrumentation for Boiling Water Reactors,” Oak Ridge National Laboratory, 
ORNL/TM-2015/278, September 2015, p.7. 
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According to the NRC: “The operator relies on instruments to know when to add 

water and/or to take other accident management actions.”71 Without available and 

functional diagnostic instruments plant operators cannot perform all the severe accident 

water management and/or severe accident water addition strategies that the NRC claims 

would (along with venting) save the primary containment in the event of a Fukushima-

type accident.  

Members of the PRB, are you and the NRC really claiming that the problem of 

Mark I primary containment overpressurization in the event of a severe accident is finally 

solved? Are you and the NRC really claiming NUREG-2206 “provides a sound technical 

basis” that demonstrates the problem of overpressurization is finally solved—now—after 

tens of BWR Mark I units have operated in the U.S. for decades? After the NRC’s 

decades of cover-ups and false assurances, members of the public are now expected to 

believe the NRC is finally telling the truth about Mark I primary containments?  

The new assurances have been substantiated by MELCOR analyses that did not 

simulate conditions as harsh as ones that occurred in the Fukushima accident. The NRC’s 

new assurances regarding the supposed safety of Mark I primary containments are based 

on analyses that either (most likely) intentionally or inadvertently cherry-picked severe 

accident scenarios.  

Why would the NRC intentionally cherry-pick the severe accident scenarios—that 

is, make sure the scenarios were not too harsh—analyzed for NUREG-2206? Simple 

answer: to provide results justifying its decision to limit the capacity of the vents required 

by Order EA-13-109. The results of the NRC’s MELCOR analyses also provide a 

demonstration that the problem of overpressurization has finally been solved in the post-

Fukushima era, sparing plant owners the expense of providing an actual solution.  

Moreover, the NRC’s decision to assume that diagnostic instruments are always 

reliable in the MELCOR analyses of NUREG-220672 is indefensible. To ignore the fact 

                                                 
71 NRC, “Draft Regulatory Basis for Containment Protection and Release Reduction for Mark I 
and Mark II Boiling Water Reactors (10 CFR Part 50),” Enclosure of SECY-15-0085, May 2015, 
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that instruments were often unavailable or malfunctional in the Fukushima Daiichi 

accident is regulatory malpractice.  

Members of the PRB, pray tell, how do plant operators perform all the water 

management and/or water addition strategies that you claim would (along with venting) 

prevent the primary containment from failing under severe accident conditions if their 

diagnostic instruments are unavailable or malfunctional?  

The NRC is no stranger to allegations of regulatory misconduct. It’s 

commonplace to characterize the NRC as a captured regulator, deceiving the public to 

spare industry the expense of improving safety is par for the course. There are many 

examples of the NRC’s misdeeds. Take, for example, the NRC’s well-documented efforts 

to conceal the extent of flood risk at nuclear plants: “An un-redacted version of a recently 

released Nuclear Regulatory Commission report73 [dated July 2011] highlights the threat 

that flooding poses to nuclear power plants located near large dams—and suggests that 

the NRC has misled the public for years about the severity of the threat, according to 

engineers and nuclear safety advocates”74 [emphasis added]. And now the NRC is 

peddling the lie that a Mark I primary containment would survive a severe accident.  

Respectfully submitted, 
 
 
______/s/____________________________ 
Mark Leyse 
P.O. Box 1314 
New York, NY 10025 
markleyse@gmail.com 
 

                                                                                                                                                 
(ADAMS Accession No. ML15022A214), p. 105. My initial source for the referenced 
information is David Lochbaum’s presentation slides in Transcript of Advisory Committee on 
Reactor Safeguards, 627th Meeting, September 9, 2015, (ADAMS Accession No. 
ML15261A594). 
73 NRC, “Screening Analysis Report for the Proposed Generic Issue on Flooding of Nuclear 
Power Plant Sites Following Upstream Dam Failures,” redacted version, July 2011, (ADAMS 
Accession No. ML113500495). (the unredacted version of the report is available at: 
http://big.assets.huffingtonpost.com/flooding.pdf : last visited on 01/31/21) 
74 Tom Zeller Jr., “Leaked Report Suggests Long-Known Flood Threat To Nuclear Plants, Safety 
Advocates Say,” The Huffington Post, October 19, 2012. (available at: 
https://www.huffpost.com/entry/nuclear-plant-flood-threat-leak_n_1983005 : last visited on 
01/28/21) 


