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UNITED STATES OF AMERICA
U.S. NUCLEAR REGULATORY COMMISSION

BEFORE THE COMMISSION

In the Matter of
AP1000 Design Certification Amendment ) NRC-2010-0131
10 CFR Part 52 ) RIN 3150-A18

PETITION TO SUSPEND AP1000 DESIGN CERTIFICATION RULEMAKING
PENDING EVALUATION OF FUKUSHIMA ACCIDENT IMPLICATIONS

ON DESIGN AND OPERATIONAL PROCEDURES
AND REQUEST FOR EXPEDITED CONSIDERATION

I. INTRODUCTION

Petitioners, the AP1000 Oversight Group, Bellefonte Efficiency and Sustainability Team,

Blue Ridge Environmental Defense League, Citizens Allied for Safe Energy, Friends of the

Earth, Georgia Women's Action for New Directions, Green Party of Florida, Mothers Against

Tennessee River Radiation, North Carolina Waste Awareness and Reduction Network, Nuclear

Information and Resource Service, Nuclear Watch South, South Carolina Chapter - Sierra Club,

and Southern Alliance for Clean Energy, hereby petition the Commissioners of the U.S. Nuclear

Regulatory Commission ("NRC" or "Commission") to immediately suspend the AP1000 design

certification rulemaking, which was noticed on February 24, 2011, at 76 Fed. Reg. 10,269.

Petitioners request expedited consideration because the comment period is due to expire on May

10, 2011, which is just five weeks from today.

The AP 1000 design approval process should be suspended while the NRC investigates

the implications of the ongoing catastrophic accident in Fukushima, Japan, and decides what
Do,

"lessons learned" must be incorporated into the AP 1000 design and operational procedures to

ensure that they do not pose an undue risk to public health and safety or unacceptable



environmental risks. The implications that must be studied cover a wide spectrum of regulatory

issues, including, but not limited to, adequacy of backup measures for loss of offsite power,

emergency core cooling, spent fuel storage risks, sufficiency of emergency planning and

adequacy of containment and shield structures. It is apparent that while little is known

definitively about the cause and impacts of what occurred at Fukushima, many aspects of the

accident have grave consequences for U.S. nuclear plants, including the AP1000 reactors.

At a minimum, the Commission's study of the lessons learned from the Fukushima

accident should contain the elements of the Lessons Learned study conducted by the

Commissioners in the aftermath of the 1979 Three Mile Island ("TMI") accident. Setting the

precedent for a full review and suspending actions, the Commission in that case, as well as an

independent Presidential Commission and several NRC technical panels, spent a year and a half

studying the regulatory implications of the accident and included an opportunity for comment on

its evaluation and the proposed regulatory reforms that emerged from that evaluation. See

Statement of Policy: Further Guidance for Power Reactor Operating Licenses, CLI-80-42, 12

NRC 654 (1980), describing the NRC's decision to suspend all licensing activities while the

accident was being investigated. ATTACHMENT 1.' That decision and the NRC's

Backgrounder on the Three Mile Island Accident demonstrates the careful and comprehensive

manner by which the Commission investigated the accident and made regulatory changes and

recommendations to make existing and proposed reactors safer. ATTACHMENT 2.

Petitioners respectfully submit that the Commission has both the legal authority and the.

duty to grant the above-requested relief under the Atomic Energy Act ("AEA") and the National

Environmental Policy Act ("NEPA"). The Commission may not license any new reactor if it

would pose an undue risk to public health and safety or the common defense and security, or if it

1 A list of attachments and their citations is included at the end of this Petition.
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poses significant environmental risks that have not been evaluated in an environmental impact

statement ("EIS"). Although the Fukushima accident is not yet well understood, it has already

presented the Commission with significant new information demonstrating potentially serious ,, ,.

deficiencies in both its regulatory program under the AEA and its assessment of environmental

risks under NEPA. Further review will yield further new information.

Therefore, the Commission should exercise its supervisory authority to order the

immediate suspension of any AP 1000-related rulemaking while it conducts a thorough and open

investigation of the implications of the Fukushima accident. That investigation should lead to a

safety and environmental evaluation of all aspects of the AP 1000 design and operational

procedures, with appropriate opportunities for public participation.2

II. DESCRIPTION OF PETITIONERS

The Petitioners are primarily organizations that have petitioned to intervene and have

standing, because their members live within fifty miles, to bring appeals of combined

construction permit and operating license ("COL") hearings for new reactors that use the

AP1000 design: Vogtle Units 3 and 4 (Docket Nos. 52-025-COL and 52-026-COL), Bellefonte

Units 3 and 4 (Docket Nos. 52-014-COL and 52-015-COL), Levy County Units 1 and 2 (Docket

Nos. 52-029-COL and 52-030-COL), Shearon Harris Units 2 and 3 (Docket Nos. 52-022-COL

and 52-023-COL), Turkey Point Units 6 and 7 (Docket Nos. 52-040-COL and 52-041-COL) and

Virgil C. Summer Units 2 and 3 (Docket Nos. 52-027-COL and 52-028-COL) and William

States Lee III Nuclear Station (Docket Nos. 52-018 and 52-019).

2 This petition will also be submitted to the NRC Staff as a rulemaking comment, although the Petitioners reserve

the right to file additional comments and legal challenges to the rulemaking.
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Petitioners are also members of the AP 1000 Oversight Group, a consortium of affected

organizations that has previously submitted comments and testimony to the Commission, the

Advisory Committee on Reactor Safeguards ("ACRS") and the NRC staff on the AP 1000 reactor

design and operational procedures.

III. FACTUAL BACKGROUND

A. AP1000 Design Certification Rulemaking

Westinghouse-Toshiba submitted its AP 1000 DCD Revision 15 to the NRC in March

2002, and the Commission issued a final rule certifying the AP1000 design in January 2006. 10

C.F.R. Part 52, Appendix D. However, at the time of the rulemaking approval, a significant

number of major Tier 1 items had not been completed by Westinghouse or reviewed by the NRC

staff. By letter dated May 26, 2007, Westinghouse submitted Revision 16 of the API000 DCD.

On September 22, 2008, Westinghouse again updated its application to amend the API1000 DCD.

The update, Revision 17, contained changes from those submitted in Revision 16. On

December 1, 2010, Westinghouse submitted Revision 18 to the AP1000 DCD. As discussed

at page 10,271 of the AP 1000 rulemaking notice, the AP 1000 DCD has been referenced in COL

applications for several proposed reactors, each incorporating various revisions of the AP 1000

DCD as reference documents:

Vogtle Units 3 and 4 - Rev. 18

Bellefonte Units 3 and 4 - Rev. 17

Levy County Units 1 and 2 - Rev. 16

Shearon Harris Units 2 and 3 - Rev. 17

Turkey Point Units 6 and 7 - Rev. 17

Virgil C. Summer Units 2 and 3 - Rev. 18
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William States Lees III Units 1 and 2 - Rev. 18

Despite the fact that the AP 1000 DCD revisions have been referenced in individual COL

applications ("COLAs"), the NRC Staff has repeatedly found serious deficiencies in the design

requiring new revisions.

A notable example of a design issue that has not been resolved is the shield building.

Several years after the initial AP1000 design was "certified" by the NRC on May 26, 2007, and

after several revisions of the DCD, the Commission issued a rule, 10 CFR 50.150, requiring

applicants to include an assessment of the reactor design to withstand the impact of a large,

commercial aircraft. NRC staff issued a positive Advanced Final Safety Evaluation Report on

December 28, 2010 approving the shield building. This was done despite the filing by Dr. John

Ma, the NRC's lead structural engineer in charge of evaluating the shield building, of a formal

"non-concurrence" of dissent against the Staff's approval of the shield building. 3 Dr. Ma,

supported by other experts, expressed concerns about the brittleness of the shield building and

concluded that it could fail if struck by a natural or manmade catastrophe. Among Dr. Ma's

concerns were:

a. The AP1000 shield building employed a new material never before used at nuclear

power plants, comprising 60% of the shield building, failed critical physical tests and

demonstrated that it was too brittle to withstand a natural or manmade impacts. In Dr. Ma's

words, impacts could cause the building to shatter "like a glass cup."

3 Dissenting View on APIOOCShieldBuilding Safety, Evaluation Report With Respect to the Acceptance of Brittle

Structural Module to be Usedfor the Cylindrical Shield Building Wall (Redacted Version of Dr. John S. Ma's Non-
concurrence, November 4, 2010) and responses by other staff was packaged in ADAMS document ML103370648,
December 13, 2010. Other concerns may have been raised in the unredacted version.
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b. Westinghouse substituted reconstituted computer simulations to demonstrate the

building's "robustness" rather than appropriate physical tests. Dr. Ma noted that Westinghouse ' b
had failed these physical tests earlier.

c. Westinghouse uses a "mathematical concept" that underestimates the force of

earthquakes on the AP1000, according to Dr. Ma. As he wrote, "the design will be grossly c,,

inadequate if the 'correct' and actual earthquake analyses were used."

d. The building design fails to meet American Concrete Institute standards that are

otherwise endorsed by the NRC.

In its related January 24, 2011 report on safety aspects of the Vogtle COL (which has

been designated by the NRC as the "reference" project for the AP1000 design), the ACRS also

indicated that the DCD was not ready for review, noting "the staff should review with us the

changes in design or commitments that are not yet incorporated in the COLA or referenced in the 3 b

Design Control Document (DCD), which significantly deviate from those presented during our

review." ATTACHMENT 3. The ACRS also stated it expected a new revision to the AP1000

DCD subsequent to or during the rulemaking period.

Despite Dr. Ma's non-concurrence and the ACRS' reservations, the Staff asked the

Commission to approve publication of the rule in the Federal Register. Even at that point,

however, Westinghouse-Toshiba was in the process of preparing Revision 19. Aware of the

weaknesses and potential revisions to the design, NRC Chairman Jaczko said in his comments on

the proposed rule that "it is clear from the staff's safety evaluation that one of the challenges they

faced in reviewing the AP 1000 shield building was the lack of a directly acceptable design and

consensus standard." ATTACHMENT 4. In spite of his concerns, however, the Commission

went ahead and published the proposed rule on February 24, 2011.
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Despite the large volume of the application and the significant number of revisions it had

undergone, the NRC offered an opportunity for public comment that was only 75 days long or

until May 10, 2011. The 75-day comment period was reduced from a one-year period that the

NRC had promised in its earlier versions of it schedule for new reactor licensing applications.

The proposed rule then specifies that NRC Staff will complete its review of public comments

within the extraordinarily short period of 30 days.

B. Fukushima Reactor Accident

As a brief summary of news reports, there are six nuclear reactors at the Fukushima

Daiichi nuclear power site, located near the town of Okama in the Fukushima Prefecture, with

another four reactors at another site nearby, Fukushima Daini. The sites are on the eastern

Japanese coast about 170 miles north of Tokyo. All of these GE-Hitachi boiling water reactors

("BWRs") are owned and operated by Tokyo Electric Power Company ("TEPCO"). The

earthquake and ensuing tsunami of March 11, 2011 appears to be causing the greatest problems

for the Fukushima Daiichi reactors and spent fuel pools.

Specifically, the Daiichi reactors lost backup power and emergency cooling capability;

hydrogen explosions caused serious damage to the crippled plants; reactor cores and spent fuel

pools overheated; and considerable radiation has been released. The use of plutonium MOX fuel

in Fukushima Unit 3 may have contributed to high radiation levels that have hindered adequate

control of the reactors and possibly to plutonium release into the environment.

Radiation effects on workers at the plants, emergency workers and the surrounding

population remain largely unquantified. Over the days following the accident, evacuation zones

were increased in size and it became apparent that devastation of homes and buildings from the
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earthquake and tsunami, and the lack of electricity and necessities, have compounded the public

health and safety problems of emergency planning efforts.

IV. THE COMMISSION MUST EXERCISE ITS SUPERVISORY JURISDICTION
TO ENSURE THAT REACTORS OF THE APOOO DESIGN DO NOT POSE
UNACCEPTABLE HEALTH, PUBLIC SAFETY, OR ENVIRONMENAL RISKS.

This petition invokes the Commission's supervisory authority under the AEA to oversee

all aspects of the regulatory and licensing process and its overriding responsibility for assuring

public health and safety in the operation of nuclear power facilities." Consolidated Edison Co.

of N.Y., Inc. (Indian Point, Units 1, 2 and 3), CLI-75-8, 2 NRC 173 (1975). See also 42 U.S.C.

§§ 2233(d), 2236(a), 2237. We also invoke the Commission's responsibility to ensure that no

reactor is licensed if it would pose undue risk to public health and safety or the common defense

and security.

One of the AEA's primary mandates is to prohibit the Commission from issuing a license

to operate a nuclear power plant if it would be "inimical to the common defense and security or

to the health and safety of the public." 42 U.S.C. §2133(d). Since the agency's inception, public

safety is "the first, last, and a permanent consideration in any decision on the issuance of a

construction permit or a license to ope rate a nuclear facility." Petition for Emergency and

Remedial Action, CLI-78-6, 7 NRC 400, 404 (1978) (citing Power Reactor Development Corp.

v. International Union of Electrical Radio and Machine Workers, 367 U.S. 396, 402 (1961)).

Therefore, under the AEA, the fundamental goal of the licensing process is to analyze and

evaluate the ability of the plant to operate in compliance with safety rules, and protect against

"anticipated" accidents and design basis accidents.
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Independent of the AEA, NEPA forbids the Commission from issuing a reactor license

unless and until you have taken a "hard look" at the environmental impacts of that licensing

action. Baltimore Gas & Electric v. Natural Resources Defense Council, 462 U.S, 87, 97 (1983).

Even where the impacts of a proposed licensing action have been studied and reported in an EIS,

NEPA requires you to supplement that EIS by considering the implications of any new

information that could significantly affect its outcome. 10 C.F.R. § 51.92. See also Marsh v.

Oregon Natural Resources Council, 490 U.S. 360 (1989). Under NEPA, the NRC must also

evaluate "reasonably foreseeable" impacts which have "catastrophic consequences, even if their

probability of occurrence is low." 40 C.F.R. § 1502.22(b)(1). In licensing hearings, the

Commission has required that the EIS address the probability of severe accidents and how to

prevent them if at all possible, or mitigate them if they cannot be prevented. See, e.g., Vermont

Yankee Nuclear Power Corp. (Vermont Yankee Nuclear Power Station), CLI-90-4, 31 NRC 333,

334-35 (1990); Carolina Power & Light Co. (Shearon Harris Nuclear Power Plant), CLI-01- 11,

53 NRC 370, 386-87 (2001).

In numerous aspects related to the safety and environmental risks posed by the AP 1000

design and reactors using that design, the Fukushima accident is now providing new information

that must be considered by the NRC before reactors of that design may be certified. Accidents

with catastrophic consequences that were once considered to be of extremely low probability

have occurred; now the ramifications of those accidents must be dealt with and resolved safely

before new designs are reviewed and certified, and new reactors are licensed.

This petition is properly brought before the Commission rather than the NRC Staff,

because only the Commission has the authority to order the kind of comprehensive study and

suspension of rulemaking activity sought by Petitioners herein. The Energy Reorganization Act
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of 1974, 42 U.S.C. 2011 and elsewhere, broadly provides the Commission with responsibility for

the licensing and regulation of the construction and operation of nuclear reactors including the

review of safety and safeguards at those facilities. As evident in the process to develop the TMI

lessons learned, only the Commission has the authority to order the investigations and regulatory

actions necessary to review and respond appropriately to all of the ramifications of the

Fukushima accident.

V. SIGNIFICANT IMPLICATIONS OF THE FUKUSHIMA ACCIDENT ON THE
AP1000 DESIGN PROVIDE GROUNDS FOR SUSPENSION OF PROCEEDINGS.
AND COMMENCEMENT OF AN INVESTIGATION.

Petitioners understand the fundamental differences between AP 1000 reactors and the GE-

Hitachi BWRs used at Fukushima and many locations in the U.S. However, the Fukushima

accident has several direct implications with respect to the AP 1000 design and operational

procedures and the proposed reactors that use the AP 1000 design. Some of the issues may be

design-based and others may be individual plant-based, but given the current flaws in the e
certification process, those issues are intertwined. And given the Commission's overarching

goal of standardizing new reactors, it is appropriate to begin the inquiry by determining what

issues may be addressed generically. Only the Commission can postpone both the certification

process and the licensing process until the Fukushima lessons learned are investigated and

resolved.

While the debate over lessons to be learned from Japan will surely extend for months, if

not years, factors that will have great bearing on the proposed AP1000 reactors include the

availability of off-site power, the development and implementation of emergency plans,

emergency cooling of the reactor core and spent fuel pools, the integrity of the reactor
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containment, the need for a far more robust structure around the spent fuel pools, the ability of

workers to function in a radioactive environment and the need for rapid operator response.

Each of those factors are compounded by the design challenges already identified with the

AP 1000 reactors.

During the past year Westinghouse-Toshiba and others within the nuclear industry have

made clear their wish that the DCD process be moved to completion. Based on recent events, it

seems that the only reason not to carefully reassess the AP1000 design, and in particular after the

Fukushima accident, would be due to the industry's hope to obtain financing for current projects.

With so many U.S. nuclear projects being sidelined over the past two years, the industry is eager

to convey to decision makers that U.S. nuclear power can be safely constructed and safely

operated.

While Petitioners do not have access to the Japanese plants to investigate causes or

effects, nor do they have access to evaluations carried out by TEPCO and others, news reports

about the Fukushima accident have already pointed to several real-world issues with the AP 1000

design, and other issues certainly may arise upon further investigation. Three of the more

important center on the loss of on-site and off-site power, the need to review all seismic and

natural disaster standards, and the need to plan for and implement emergency evacuations out to

a minimum of fifty miles.4 The lessons learned from Fukushima on these will need to be

incorporated in design and operational procedures, as well as accident risk assessment and

environmental impacts. Regardless of whether the accident is considered a design-basis threat or

beyond a design-basis threat, public health and safety simply need to be protected. The

Commission cannot resolve this matter until it has a better understanding of the precise problems

4 The Commission announced a full review of earthquake impacts on plant performance on March 19, 2011.
www.nrc.gov/reading-rm/doc-collections/news/2011/11-053.pdf
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and conditions that faced the operators at the Fukushima reactors, and what that means for U.S.

reactors.

The following additional issues are just some of the major concerns with the AP1000

design and operational procedures, showing how they may interact with preliminary Fukushima

lessons learned. In addition, it seems likely that as yet unidentified, or previously approved,

AP 1000 design considerations now require additional scrutiny based on the lessons of the past

few weeks.

1. SHIELD BUILDING

Incorporating lessons learned from the Fukushima accident will require a new assessment

of the integrity of the shield building and in all likelihood necessitate a significant revision of the

AP1000 DCD. The shield building is among the many significant component and system

changes that occurred during the Rev. 18 review period, and yet significant questions remain

about the ability of the revised shield building to withstand similar pressures and stresses placed

on the Fukushima reactors. Although the Fukushima reactor buildings are of a different design,

reports suggest that internal pressures resulted in collapse of several reactor buildings, forces that

could be exceeded by external impacts caused by deliberate acts of malice.

The integrity of the AP 1000 shield building remains unresolved long after the NRC staff

signed off on Westinghouse-Toshiba's report that the AP1000 design complied with the aircraft

impact rule, 10 CFR 50.150, and its structural requirements for protecting the reactor and critical

safety equipment against aircraft impact, as well as stress from earthquakes, winds and the

weight of the emergency cooling water tank located on top of the building. Instead of requiring

Westinghouse-Toshiba to correct the deficiencies in the design, the NRC has apparently allowed
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industry's increasing pressure for DCD approval to cause it to bypass safety-based regulations

and ignore the grave concerns of one of the agency's longest serving technical experts.

As discussed above, Dr. John Ma, the NRC's lead structural engineer in charge of

evaluating the shield building, has voiced very serious criticisms of the shield building, including

the concern that impacts could cause the building to shatter "like a glass cup." He also said

Westinghouse-Toshiba underestimates the force of earthquakes. As he wrote, "the design will be

grossly inadequate if the 'correct' and actual earthquake analyses were used." He also concluded

that the AP 1000 building design fails to meet American Concrete Institute standards that are

otherwise endorsed by the NRC. In light of the Fukushima accident, these concerns are very

serious indeed and must be investigated before the AP 1000 rulemaking can proceed.

On March 7, 2011 Rep. Edward J. Markey wrote to Chairman Jaczko regarding Dr. Ma's

concerns and raised questions about why the NRC approved the AP 1000 design without having

resolved several fundamental contradictions between the NRC's position and safety standards.

ATTACHMENT 5.5 Rep. Markey's letter lays out the procedures leading up to the Ma Non-

concurrence and the subsequent Staff response, and concludes that the NRC Staff appears to

have acknowledged that addressing Dr. Ma's concerns would improve the shield building design,

but then "chose to abdicate responsibility."

As Chairman Jaczko noted in his comments on the DCD rulemaking regarding the

concrete standard, "If this type of construction is to be continued in the United States for

facilities regulated by the NRC, it would be advantageous to have such a detailed standard

5 The Petitioners join Rep. Markey in calling on the NRC to immediately publish an unredacted version of the Non-
concurrence Statement and related documents.
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developed independent of any specific design approval."6 ATTACHMENT 4. The Chairman

also indicated the Staff believes the module "is strong enough" to be used in certain regions of

the U.S. where "forces ... would be much lower than the loads that would lead to failure of the

module." That not only seems to represent a narrow sliver of regulatory assurance, it also

indicates that the AP1000 could not be licensed in parts of the U.S. with seismic histories of

some undefined magnitude and longevity.

Chairman Jaczko's assessment of the Staff findings refers only to earthquake forces,

ignoring hurricanes and manmade forces the shield building is also required to protect against.

That apparent exclusion, along with Dr. Ma's overall concerns, are of particular importance

given that the NRC's aircraft impact rule in essence exempts the AP 1000 from of the risk of an

airliner crash into the shield building. The rule simply requires Westinghouse to conduct an in-

house assessment but does not require that it be submitted for NRC or public scrutiny.

2. EMERGENCY COOLING

The power failure caused by the earthquake and resulting tsunami resulted in one of the

most serious conditions that can affect a nuclear plant-a "station blackout"-during which off-

site power and on-site emergency alternating current (AC) power is lost. Nuclear plants

generally need AC power to operate the motors, valves and instruments that control the systems

that provide cooling water to the radioactive core. If all AC power is lost, the options to cool the

core are limited. Under the present DCD rulemaking plan, with the intention to issue a COL at

Vogtle immediately upon the promulgation of the rule, the result would be to begin construction

without resolving fundamental issues with the AP 1000 design or the results of lessons learned

6 Chairman Jaczko's Comments on SECY-1 1-0002 "Proposed Rule: API000 Design Certification Amendment,"

January 31, 2010. ML 110400453 (February 9, 2011)
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from Fukushima regarding the ability to provide adequate water or other options to cool the

reactor cores.

Of direct concern is that water tanks on the top of the proposed AP 1000 reactors could be

lost or water recirculation pumps hindered by severe earthquakes, tornadoes, plane crashes or

terrorist attacks. Recent communications between Westinghouse-Toshiba and the ACRS

regarding emergency cooling indicate a continuing dispute over the purported benefits of the

AP1000's "passive cooling" compared to active, safety-grade high injection pumps used in

nuclear power plants in the U.S. Those communications are replete with clear indications of

future design changes and years of bickering over compliance and marginalizing safety. The

importance of this problem is clear, as noted in the above-mentioned ACRS report on the

proposed Vogtle reactor, January 24, 2011, at page 6:

The DCD PRA [Probabilistic Risk Assessment] acknowledges that core damage
frequency would increase by a factor of 6,000 if failures of containment
recirculation and in-containment refueling water storage tank screens occur, but
uses only a "conservative screen failure rate, rather than a model that would
account for debris."

ATTACHMENT 3. In short, Westinghouse-Toshiba sought more relaxed standards at the

expense of safety.

The NRC addressed the some of the problems with the water recirculation cooling system

on December 20, 2011. The ACRS noted in a December 20, 2011, report on containment

cleanliness that

the gravity head available in the AP1000 for driving flow through a
core in which debris has accumulated is limited. Both of these factors
add to the difficulties in determining the adequacy of AP 1000 LTC
[long term cooling].

ATTACHMENT 6. Then in its February 23, 2011 letter, Westinghouse-Toshiba argued that it is

not legally required to comply with the ACRS recommendation of December 20, 2010, that
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standards for management of debris within containment would be included in the Technical

Specifications for the DCD Revision 19. ATTACHMENT 7. The dispute is in part over when

and whether additional testing would occur involving the potential clogging of two sets of filters

crucial to maintaining emergency cooling, and the prospect of reliance on a later and speculative

regulatory compliance strategy based on an inspection program. If approved by the NRC, this

approach would leave compliance in the "generic issue" regulatory morass that has confounded

compliance at scores of operating nuclear power plants since the 1990s regarding that same

critical issue of recirculating cooling water during a Loss of Coolant Accident. 7

Concerns about systems vital to long term core cooling go well beyond the dispute over 616

debris limits and technical specifications, and the Fukushima accident raises further questions

about recirculation failures. The AP1OO0 design basis accident is predicated on preparations for

control of filter-blocking debris originating below the containment flood line, while early images

from Fukushima make clear that large amounts of structural debris from high in the building can

fall toward the floor, thus potentially clogging recirculation filters. Much of this risk is common

among various plant designs, but is even more problematic with passive, rather than safety grade

high injection recirculation systems. It should be noted that the ACRS concerns reflect primarily cm
the routine cleanliness of the containment region, not the collapse of the reactor buildings such as

those at Fukushima, which for the AP1000 could cause massive amounts of debris to impede

emergency water recirculation, thus the cooling of heated core and fuel assemblies.

7 Union of Concerned Scientists, Regulatoty Malpractice: NRC's Handling of the PWR Containment Sump
Problem, 2003. www.ucsusa.org/nuclear power/nuclearpowerrisk/safety/regulatory-malpractice-nrcs.html
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3. SPENT FUEL STORAGE

Much of the attention at the Fukushima accident relates to the apparent release of

radiation due to loss of cooling water in the spent fuel pools resulting in excess heat and fires.

Upcoming lessons from Fukushima regarding spent fuel cooling will, with all certainty, call for

significant changes to AP1000 DCD, such as a robust containment structure for spent fuel

storage, far lower storage density, adequate water supplies for cooling, and back-up power to

maintain pumps needed for maintaining the flow of cooling water.

All operating nuclear power plants originally used low density spent fuel storage, but the

lack of a national solution for long-term storage of spent fuel caused plants owners over the years

to reconfigure cooling pools to allow more spent fuel assemblies into those pools. Among the

many areas where licensee-requested revisions to the AP 1000 design have been made by

Westinghouse-Toshiba as a means to lower overall cost estimates, one of the most inconceivable

was increasing the proposed storage density in the spent fuel pools. In Revision 15 of the DCD,

Section 9.1.2.1, the spent fuel racks allowed for 619 fuel assemblies, while Revision 18 has

increased the density of the racks to 884 assemblies, an increase of 42.8%. The higher density

fuel pools require boron shields between stored assemblies to reduce the risks of criticality.

Those shields, however, also exacerbate the build-up of heat if cooling flow is lost.

Increasing the density of fuel storage certainly cut many millions of dollars in cost, but

reverting to higher density racking of assemblies completed defies the National Academy of

Sciences ("NAS") warning in 2005, that such re-racking introduced the likelihood that even

partial loss of cooling water could cause an exothermic reaction resulting in degradation and 0t

possible fire of spent fuel assemblies and leading to release of potentially large inventories of
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cesium-137 and other radionuclides. 8 The NAS committee found that an attack or accident

which partially or completely drains a plant's spent fuel pool could cause a high-temperature fire (0 o

and release of large quantities of radioactive material into the environment. This is apparently

exactly what is occurring at the Fukushima reactors.

4. CONTAINMENT OF REACTOR UNITS.

The Fukushima accident demonstrates that the integrity of the containment structures is

of fundamental importance. The Fukushima lessons learned will show that rather than

backsliding because of cost considerations, a robust containment is necessary. Even after the

roofs of the secondary containment buildings were blown off by hydrogen explosions, the

primary containment structure at each reactor was intended as the last defense against major

radiation releases. A review of the effectiveness of the reactor containments, especially if

radiation was released through cracks in the containment structure, could have direct

implications for containment thickness and material, as well as coating and inspection protocols.

The high temperatures already documented at the Fukushima reactors may further impact the

effectiveness of the AP 1000 design, causing containment degradation, widespread cracks or even

major breaches of the containment.

The AP 1000 containment is structurally weaker than those at most currently operating

nuclear power plants, in large part because of its alleged "passive design." The Staff's

acceptance of the AP 1000 containment, lack of hydrogen igniters, and lack of safety grade

equipment throughout the reactor reverses decades of NRC and industry advocacy for "defense

in depth" and requirements for robust containment. Unlike the containments at Pressurized

8 National Academy of Sciences, Spent Fuel Stored in Pools at Some U.S. Nuclear Power Plants Potentially at Risk

From Ter-rorist Attacks; Prompt Measures Needed to Reduce Vuhlerabilities, April 6, 2005.
www.nap.edu/catalog.php?record-id= 11263
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Water Reactors ("PWRs"), the API000 design does not have a robust drywell containment. It is

evident that instead of having a design that is optimized to provide protection to public health

and safety, the AP1000 design has multiple problems that have eluded Westinghouse-Toshiba

and Staff resolution.

Last year, the API000 Oversight Group submitted two reports by Fairewinds Associates

and provided testimony to the ACRS on design flaws with the containment systems in the

proposed AP1000 reactors. 9 The fundamental concern expressed in the reports and presentation

to the ACRS is that in instances where there were cracks or through holes in the containment

structure, excessive amounts of radiation would be released during loss of cooling accidents, as

pressurized steam would be forced through the hole and then vented directly into the atmosphere,

without any filtering.' 0

In its review of containment liner corrosion, NRC staff conducted a preliminary

investigation of containment cracks in several U.S. reactors and found the currently followed

coating and inspection regimens may not be sufficient.'1 The information notice reviewed

containment flaws at the Beaver Valley, Brunswick and Salem reactors, noting corrosion and

through holes undetected by routine inspection. However, a complete investigation of the related

containment problems at U.S. reactors has not been conducted although it should be apparent

that containment integrity will be shown to be of paramount importance in the Fukushima

lessons learned.

9 Fairewinds Associates, Post Accident AP1000 Containment Leakage: An UnreviewedSafet, Issue, April 7, 2010,
attached to Petition to Initiate Special Investigation on Significant API000 Design Defect by the APT000 Oversight
Groups, April 21, 2010; and Fairewinds Associates, Nuclear Containment Failures: Ramificationsbir the APIO00
Containment Design, December 21, 2010, submitted to ACRS on December 21, 2010. Both reports are available at
www.fairewinds.com/reports and will be submitted into the rulemaking record separately.

1o A related contention regarding the adequacy of the coating and inspection protocols at the Vogtle reactor was

raised as a contention in the review of its COLA. Docket Nos. 52-025 COL and 52-026 COL.

' Containment Liner Corrosion, NRC Information Notice 2010-12, June 18, 2010. ML100640449.
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VI. EVEN IF THE COMMISSION DOES NOT SUSPEND THE RULEMAKING
PROCEEDING AND COMMENCE AN INVESTIGATION, 75 DAYS IS NOT A
SUFFICIENT AMOUNT OF TIME TO COMMENT ON THE AP1000 DCD.

As discussed above in Section III.A, the time frame provided for comments on the

complex and continuing revisions of the AP1000 design is extraordinarily brief under any

circumstances. The Petitioners believe the rulemaking period was reduced from its originally

planned one year because of pressure on the Commission to license reactors, even though delays

from Westinghouse-Toshiba in providing information for the NRC staff review have contributed

to the design certification amendment being extended by several years. In our opinion, several

unresolved design and operational issues have not been given adequate review, and certainly C A ,.

have not been resolved safely. As shown by the ACRS correspondence cited above and the

opinion of Dr. Ma, even prior to the need to fully investigate the ramifications of the Fukushima

accident on the AP1000 reactors, their design and operational procedures was so deficient that it

should have been sent back for further review.

The Fukushima accident complicates the API1000 review for all parties, not least because

technical experts across the nation and world are devoting countless hours toward minimizing

damage and analyzing the unprecedented combination of failures involving various

configurations of reactors and spent fuel storage pools. Governments around the world and

organizations, such as the World Association of Nuclear Operators, have begun investigating the

impacts of the Fukushima accident.

In addition, it is widely reported that Japan's manufacturing infrastructure has been

seriously disrupted by the earthquake, tsunami and the evacuation from the region surrounding

Fukushima. At this time it is not clear the extent to which Westinghouse-Toshiba's facilities
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have been disrupted, but it seems likely there could be production train uncertainties for the

multiple components and technical expertise involved in nuclear design and construction in

several countries. Since China leads in construction of the AP1000, U.S. orders for those

services and equipment may not be prioritized as Toshiba resumes ordinary operations at some

point in the future.

Because of the accident, most of the experts on nuclear power plants have been deluged

with news reports and request for information on what that accident means, and have had little

opportunity to review the 173 documents, comprising thousands of pages, in the DCD Revision

18 and to compare them to earlier versions of the AP1000 design. And, as the NRC itself has

directed significant resources to the Fukushima situation and has placed a renewed focused on

safety issues at operating US plants, it is unclear how this redirection of Commission resources

and attention will impact the AP 1000 rulemaking and 30-day review of public comments.12

VII. DELAY OF THE AP1000 RULEMAKING IS NOT ONLY NECESSARY FOR
COMPLIANCE WITH FEDERAL LAW BUT WILL CONTRIBUTE TO THE
STABILITY OF THE LICENSING PROCESS ON THE FEDERAL AND STATE
LEVELS.

In addition to the argument above that the Commission has a legal obligation to address

new information before proceeding with a rulemaking that will establish a significant part of the

basis for licensing new reactors with the AP1000 design, the precedent set by the thorough

review of the TMI accident should be followed. After that accident, the lessons learned showed

a number of essential changes to reactor design and operational procedures. Similarly,

Petitioners believe that a "hard look" at the Fukushima accident will in all likelihood lead to

12 See for example the NRC's announced review of the Fukushima accident, March 23, 2011, adjusting the NRC's

schedule on a variety of matters. www.nrc.gov/reading-nn/doc-collections/news/2011/11-055.pdf
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changes in the design and operation of the AP 1000 reactors. The AP 1000 reactor design and

operational procedures have been through many reiterations over the past decade, and some of

the revisions have been significant. But if a change in design or procedures s warranted to

protect public health and safety, the Commission is required to make the change.

Unlike the early 1980's during the review of TMI accident, currently no COLs have been

issued and no reactors have begun construction. As a result, suspending the rulemaking on the

AP1000 design certification will be beneficial for the stability of the regulatory process.

Allowing the rulemaking to proceed, and then issuing COLs prior to knowing what the final

design will be, is clearly against the long-standing NRC policy to "design once, build many

times." Petitioners acknowledge major changes may make the reactors more costly but it makes

sense from a policy perspective to find out first what changes are needed, and then implement

the changes at the design stage rather than begin construction and make even more costly

changes during construction. Its better for all decision makers, agencies, customers, utilities and

financial institutions to know what will be expected before construction rather than to face what

could be significant cost overruns in the middle of a project.

The Commission's suspension or postponement of a project is not without precedent; the

NRC's review of the Bellefonte reactors was suspended on September 29, 2010. The reviews of

the Shearon Harris and Levy County reactors have been postponed as the proposed operating

dates have been delayed. Many of the reactors on the schedule for new reactor licensing have

been constantly delayed as has the overall schedule for the certification process.

ATTACHMENT 8. Petitioners find it troublesome for the NRC to issue COLs for these plants

on incomplete designs and operating procedures, especially since it appears likely that the design I C

will have to be modified after assessment of the Fukushima accident.

22



VIII. CONCLUSION AND REQUEST FOR RELIEF

Given that the unresolved design problems with the AP 1000 design and operational

procedures, some of which are referenced above, and the unknown, but likely, lessons learned

from the Fukushima reactors, will in all certainty require changes to the AP1000 design, the

Petitioners pray they be given the following relief:

1. The Commission should immediately postpone the ongoing rulemaking on

the AP1000 certification; and

2. The Commission should initiate a comprehensive review of the Fukushima

accident to develop lessons learned for new reactor designs and the

subsequent development and implementation of new regulatory safeguards

to protect public health and safety.

Respectfully submitted, this the 6 th day of April, 2011.

FOR THE PETITIONERS:

_ /s/jdr

John D. Runkle
Attorney at Law
Post Office Box 3793
Chapel Hill, North Carolina 27515
Telephone: 919-942-0600
Email: jrunkle@pricecreek.com
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.UNITED STATES OF AMERICA,NUCLEARREGULATORY COMMISSION

COMMISSIONERS

John F. Aheame, Chairman
Victor Gilinsky.

:Joseph M. Hendrie.
Peter A. Bradford

In the Matter of PR-Miscelaneous Notice
(45 FR 417398)

STATEMENT OF POLICY:
FURTHER COMMISSION
GUIDANCE FOR POWER
REACTOR OPERATING
LICENSES

although :the [licensing- and appeal] boards may entertain contentions
asserting that the supplementation is unnecessary (in full or in part) and they
may entertain contentions that one or more of the supplementary require-
ments.are not bei complied with; they may not entertain contentions
asserting that additional supplementation is requir .ed.

On November 3, 1980, by a vote of 2-2, the Commission denied a request
,for a stay of the ;Statement of Policy.fided by the Union of Concerned
Scientists and the Shoieham Opponents Coalition.

On October 28, 1980, by a vote of 4-0, the Commission approved
NUREG-0737, "Clarification of TMI Action Plan Requirements," which is
a letter from D.G: Eisenhut, Director of the Division of Licensing, .NRR, to
licensees of operating power 1reactors and'applicants for. operating licenses
'forwarding- post-TM!. requirements. NUREG-0737 now supersedes, NU-
REG-0694, the: latter ýbeing the document which. forms the core of the
substantive requirements *in the' aforementioned Statement :of Policy.
NUREG-0737 makes numerous significant changes in NUREG-0694. In
.some• instances, therequirements ýin NUREG-0694 'are made more flexible,
especially as to implementation schedules. In some instances, the require-
ments'in' NUREG&0694 are made more strict. In addition, NUREG-0737
adds new requirements, taken from previously issued Bulletins and Orders,
which were not part of 1UREG-0694.

-The: Com nission's approval of NUREG-0737 .requires that some.
changes be made i the previously adopted Statements of Policy. Moreover,
the Commission ha::now had more time to reflect upon thIe distinction
between interpretive and supplementary requirements, as originally set
forth'in NUREG-0694 andt as modified in NUREG-0737, and belives thait
the. numbet of supplementary requirements may be quite small. For these

reasons, the Commission has-debided that the Statemient of Policy h6Suld
.be: amended as set-forth in the Appendix to this Memorandum and-Order.'

i, isii so :ORD•R .ED.

For the Commission,

December 18, 1980

The Commission issues a revised Statement of Policy concerning the
implementation of TMI-related requirements into the licensing process.

MEMORANDUM AND ORDER

Recently the Commission, by a vote of 3-2,issued a Statement of Policy
entitled "Further Commission Guidance for Power Reactor Operating
Licenses." 45 FR 41738 (June 20, 1980). In essence, the Statement of Policy
announced the intent of the Commission that in future actions on nuclear
power reactor operating license applications, it would look to the list of
"Requirements for New Operating Licenses" found in.NUREG-0694 (June
1980) as setting forth requirements for new operating licenses which should
be "necessary and sufficient for responding" to the accident at Three Mile
Island ("TMI"). Consequently, current operating license applications were
to be. judged against present NRC regulations, as supplemented by these
TMI-related requirements. Insofar as certain of the provisions of NUREG-
0694 sought to impose operating license requirements beyond those
necessary to show compliance with the regulations:

SAMUEL J. CHILK"
Secretary of the Commission

Daied at Washington, D.C..
this: 18th day o6f December, 1980.

nAhearne concurs m amending the policy stateent. but disagrees in how it should
be amended. His. dissenting views are attached to the Appendix..
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U.S. NUCLEAR REGULATORY COMMISSION

FURTHER COMMISSION GUIDANCE.

FOR POWER REACTOR OPERATING LICENSES

REVISED STATEMENT OF POLICY"

I. BACKGROUND

After the March 1979 accident at Three Mile Island, Unit 2, !the:
Commission directed its technicalreview resources to assuring the. safety. ofi
operating power reactors rather than to the issuance ýof new licenses-,
Furthermore, the Commissioh decided.that power reactor licensing should
not continue until the assessment of, the TMI .accident had;, been
substantially completed and comprehensive. improvements in. both ,the
operation and regulation. of. nuclear power plants had been set in motion..

At a meeting. on May 30, 1979, the Nuclear Regalatory Commission
decided to. issue policy. guidance addressing general principles for reaching
licensing decisions and to provide specifc guidance for near-term opetm&
license cases.' In November 1979,. the Nuclear Regulatory .Commison
issued the policy guidance in the. form of an amendment to. 1.0 CFR Part 2
of its regulations,2 describing the approach to be iakeii by the Com.i.ssio.
regarding licensing of power reactors. In particular, the Commissionnoted.
that it would "be providing case-by-case guidance on changes in regula•o.ry
policies." The Commission has now acted .on.four operating, licenses, has.
given extensive consideration to issues arising as a result of the Three Mile,
Island accident, and is able to provide general guidance. Following the
accident-at Three Mile Island 2, the President established a Co mmissi.on to
make recommendations regarding changes necessary to improve nuclear.
safety. In May 1979, the Nuclear Regulatory Commission established a
Lessons Learned Task Force,3 to determine what actions were required for
new operating licenses and chartered a Special Inquiry Group to examine

'"Staff Requirements - Discussion of Options Regarding Deferral of License" memorandum
-from Samuel J. Chilk, Secretary to Lee V. Gossick, Executive Director for.Operations, May 31,
1979.
2
"Suspension of 10 CFR 2.764 and Statement of Policy on Conduct of -Adjudicatory

Proceedings " 44 FR 65050 (November-9, 1979).
3"Lessons rced from TMI-2 Accident," Roger Mattson to NRR staff; May 31ý, 1979.

all.facets of the accident and its causes. These groups have published their
.reports.4 •

The lLessons. Learned Task Force led to NUREG-0578, "TMI-2 Lessons
.. earned Task Force Status Report and Short-Term Recommendations"
and. NUREG-0585, "TMI-2 Lessons Learned Task Force Final Report."The Commission -addressed these reports in meetings on September 6,

.,SeSeptember 14,-October 14, and October 16, 1979. Following release:of the
,ýrepOrt of. the Presidential Commission the Commission provided -a
.preliminary set of responses to the recommendations in that report.S This
response provided broad policy directions for :development of an NRC
Action Plan, work on, which was begun in November 1979. During. the

.d0velopment of the Action Platn, the Special Inquiry Group Report was
received, which had the benefit'of review by panels of outside consultants.representing.'.a"cross >,ction of tech al and public views. This reportprovided additional'recommendatioins. The Action Pltan6 was developed io
provide a comprehensive and integrated plan for the actions judged

1appropriate by the Nuclear Regulatory Commission to correct. or .improve
th6 regulaiion and operation of nuclear facilities based on the experience
Sf'om the accident at TMI-2 and the official studies and investigations.of ,die
accident. In developing the Action Plan, the various recommendations and
p . spps•ible actions of all .the. principal investigations were assessed and either

- rejected•, adopted or modified. A detailed summary. of. the development-and
,review.process for .the Action Plan was initially provided in NUREG-
.0694,7 ?TMI-Related Requirements For New Operating Licenses'" and can
n.-ow be found, as changed, in NUREG-0737,. "Clarification of T-& Action
..Plan Requirements."-

4Repoit of the President's Commission on The Accident at Three Mile Island, "The.Need for.. Change: The Legacy of TMI," October1979;
U.. -'Nuclear.-Reg6latory Commission, "TMI-2 Lessons Learned Task Force Status Reportd.a, Short-Term R•commendations," NUREG-0578. July.1979;
.S. Nuclear Regulatory, -TMI-2 Lessons Learned Task Force Status Report, "NUREG-0585, August 1979;.U.S. Nuclear Regulatory Commission Special Inquiry Group, "Three Mile Island: A Report4.t6the.Commissione and to the Public," January 1980.
.U.S, Nuclear Regulatory Commission, ','NRC Views and Analysis of the Recommendations'of the President7s Conmmission on the Accident at Three Mile Island," NUREG-0632,
November 1979.•6U.S. Nuclear Reguktory CommisSion, "NRC Action Plans Developed as a Result of the.IThfl-2 Accident," NUREG-0660.
.. S.. Nuclear Regulatory Commission, "TMI-Related Requirements for New OperatingL.censes," NUREG-0694, June 1980.

'-'U.S. Nuclear Regulatory Commission, "Clarification of TMI Action Plan Requirements,".. UREG-0737, November 1980.
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Actions to improve the. safety of nuclear power plants now operating vwere
judged to be necessary immediately after the accident and could- not -be
delayed until the Action Plan was developed, although they were subse-
quently included in the Action Plan. Such- actions came from the Bullefihs
and Orders issued immediately after the.-accident, the- first: report of-the
Lessons-Learned Task Force issued in July 1979, the recoinmenditibro of
the. Emergency Preparedness Task *Force, and the NRC staff "d
Commission. Before -these immediate actions were: applied to. operating
plants, they were approved by the .Commission. 'Many of the. required
immediate actions have already been taken by licensees -and most:are
scheduled to be completed in the near future..

On February 7, 1980, basedon its review of.initialdrafts of the Action.tPln,
the Commission approved a isiting of nearterm.operating license _(NTOL)
':equirements, as being necessary' butiot. necessarily siufficient TMI-related
requirements, for granting new operiting licenses. Since then. the fuel load
requirements on the NTOL 'list have been used by, the Commission in
* granting operating licenses,:with. limited.authorizations for fuel loading.ind

bw :power testing, for Sequoyah, North: Anna, Salem, and Farley. Full
operating licenses were granted, based on the NTOLlist, for Sequoyah and
.North Anna.

On, May 15, 1980, after review. of the last version of the Action Plan, -the
Commission approved a. list of "Requirements For New Operating
Licenses," contained in NUREG-0694, which the ýstaff recommended'for
imposition on current operating:license applicants. That list was-recast-from
:.the previous. NTOL Jist and sets, forth four .-types of. T-M'-related
requirements and actions for new operating licenses: (1) those required to
be. completed by. a license applicant prior to receiving a fuel-loading and.
low-power testing license, (2) those required to be completed by a- license

applicant to operate at appreciable power levels up to full power, (3) those
the NRC will take prior to issuing a fuel-loading and low-power testing or
full-power operating license, and (4) thbse required to be completed: by 'a
licensee prior to a specified date.';

The Commission also approved.- the . staffs. recommendation :that ,the
remaining items from-the TMI reviews should be... implemented" -or
considered over time to further enhance safety.

On October 28, 1980, the Commission approved a "Clarification of TMI
Action Plan Requirements," now' "cdntained in. NUREO.-0737,.. which
supersedes NUREG-0694. More, explicit require.ments, revisions.in previQus
requirements, different time schedules for implementation, and new

requirements in NUREG-0694, but taken from previously issued Commis-
sion bulletins and orders, form. the core of NUREG-0737.

In- approving the schedules for developing and implementing changes in
requirements, the Commission's primary considerations were the -safety
significance of the issues -and the immediacy of the need for corrective
actions. As discussed above, many actions were taken to improve safety
immediately or soon-after the accident. These actions were generally
considered to be interim improvements. In scheduling the-remaining
improvements, the availability of both NRC and industry resources was
considered,: as well- as ýthe ,safety significance of the actions. Thus, the
Action Plan approved-by the Commission presents a sequence of actions
that, will.result in, agradually increasing improvement in safety as individual
actions are, completed' and' the initial. immediate actions are 'replaced or
supplemented by longer-term improvements.

II. COMMISSION DECISION

Based upon its extensive review and -conisideration of the issues arising as a
result-of the-Three Mile Island accident - a. review that is still- continuing
,-77, the Commission hasconcluded that the list of TMI-related requirements
fo. new operating licenses found in NUREG-0737 canaprovide a.basis for
resndig to athe.TMI-2 accident. The ..Commission. has decided ,that
'cur.entpperating license applications .should be measured-by the.NRC:staff
aganst the regula.tions, as augmented by. these requirements;.? In general,

i¢ remaining items of the Action Plan. should be. addressed. through the
normal ,process, for development and adoption of new requirements rather
than through immediate imposition on pending-applications.

Il.' LITIGATIO OF TMI-2 ISSUES IN qPERATING LICENSE
PROCEEDINGS ",

Jt: the Noveember 1979 policy statenment, the Commission provided the
following guidance for the conduct of adjudicatory proceedings:

:.,..r.eaching their.decisions,.the, Boards should interpret.existing regulations
"and iegulatory policies. with. due consideration to the implications for those
.igulatibn's Alid-pblicies ofthe Tjie Mile Island Accident. In this regard, it

l,'should 'belunderstood: that- as ýa result of ýana!Yses: still underway, the
-. ..;C~ommission: may change: its present ,regulations and regulatoiy policies in-

important aspects and thus compliance with- existing regulation~s may turn,.,
out to no longer warrant approval of a license application.

'Cnsderation of.applications for an operating license should include. the entire list of
requiinnents unesýn applicant speci-lcafly.'rquests anoperating liese wi . th laime
authorization (e.g., fuel loading:and:low-power testing). - '
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The Commission is now able to give the-Boards more guidance. 7.

The Commission believes the TMI-related operating license requirements..
list as derived .from the process. described. above should be the -principal
basis. for consideration. of TMNI-related issues in the adjudicatory pro..ces
There are good. reasons for this.ý Eirst- this represents .a major. effort bytlie .
staff .and. Commissioners to -address more .than one. hundred issues. and
recommendations in a coherent, and- coordinated fashion. This;;entire,
process:cannot be reproduced in-individual proceedings. Second, theNRC
does not. have .the.resources to.' litigate the entir.e Action. Plan•in .each
proceeding..-Third, many-of the decisions.:involve policy-more than:factual
or.legal decisions. Most of.-these, are .more appropriately. addressed by.the
Commission itself on. a generic.basis.than ,by :an individual licensing board
in a particular case. Consequengyi,•,he.Comniission has: chosen. toadopt-the.
following policy regarding litigation. of.TMI-related.issues:, in- operating
license proceedings.

The "Clarification of Action Plan Requirements" in NUREG-0737, like the
TMl-related. '"Requirements .For New Operating Licenses" in' NUREG-.
0694, can,.in terms of their relationship to existing Commission regulatibn;..
be put in two. categories: (1); those6-that'-interpret; refine or quantiy ythe
general language- of existing regulationsý,and (2) those that supplement ith
existing regulations by imposing-requirements in-addition to specific .ne.
already contained- therein. Insofar as the firstý categor"y ý refineniiciif
exisiting regulations%; -'"is concerned, the parties7 may' dallenge "he new
requirements as unnecessary on the.bone hand or insufficient-; on the other
within the .limitsrzof theregulationý. Insofar'las the -second- categdry-.

supplementation of:existing regulations--is concrned, the pa.fFties may
challenge either the necessity for .or. sufficiency of. such. requirements., It,
would be useful if the parties in taking a position on suich requiýements
stated (a) the nexus of the issue to the TMI-2 accident, (b) the significac
of the issue, and, (c) any. differences bertypen their positions andd. the
ration'ale underilying the Commission consideratio•n.of .additional .•:M
related requirements. It would be helpful if any certifications of questions
regarding -such -positions to the;Commission included. the' s! eime'ifmaaiion
and such certifications are encoraged'where Boards are.I .i t f.•. s- the
Conmmssibn's. mtenti0s .in ppi.ov.ing N-UREG-0737, The Atomic: Safety.

.and-mLicensing and Appeal. Boards' present authority to.raise issues- sua
sponte under 10 CFR 2.760a extenis to. bth categories.

In order to focus litigation of TMI-related issues, the staff and. the -Boards..
should use the Commission's ..existing summary "disposition procedu.ure s.
;here applicable, in resp miding to.TMI-irelaied contentions. -

The Commission believes that where the time -for filing contentions has
expired in a given case, no new TMI-related contentions should be
accepted absent a' showing of good cause and.balancing of the factors in 10
CFR. 2.714(a)(1). The Commission expects adherence to its regulations in
this regard. .

Also, present standards governing the, reopening of hearing records to
consider new evidence on TMI-related issues should be adhered to. Thus,
for example, where initial decisions have been issued, the record should not
be reopened to take evidence on some TMI-related.-issue unless the party
seeking reopening shows that there is significant new evidence, notaincluded
in the record, that materially affects the decision. - -

Finally,.the Commission will continue to monitor.developments with regard
to the litigation of our Action Plan requirements and will continue to offer
guidance where appropriate.

Samuel J. Chilk
Secretary of the Commission

Dated at Washington, D.C.
the. 18th.,day of,-December -1980.
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The accident at the Three Mile Island Unit 2 (TMI-2) nuclear power plant near Middletown, Pa., on March 28, 1979, was the
most serious in U.S. commercial nuclear power plant operating history, even though it led to no deaths or injuries to plant
workers or members of the nearby community. But it brought about sweeping changes involving emergency response
planning, reactor operator training, human factors engineering, radiation protection, and many other areas of nuclear power
plant operations. It also caused the U.S. Nuclear Regulatory Commission to tighten and heighten its regulatory oversight.
Resultant changes in the nuclear power industry and at the NRC had the effect of enhancing safety.

The sequence of certain events - equipment malfunctions, design-related problems and worker errors - led to a partial
meltdown of the TMI-2 reactor core but only very small off-site releases of radioactivity.

Summary of Events

The accident began about 4:00 a.m. on March 28, 1979, when the plant experienced a failure in the secondary, non-nuclear
section of the plant. The main feedwater pumps stopped running, caused by either a mechanical or electrical failure, which
prevented the steam generators from removing heat. First the turbine, then the reactor automatically shut down.
Immediately, the pressure in the primary system (the nuclear portion of the plant) began to increase. In order to prevent
that pressure from becoming excessive, the pilot-operated relief valve (a valve located at the top of the pressurizer)
opened. The valve should have closed when the pressure decreased by a certain amount, but it did not. Signals available to
the operator failed to show that the valve was still open. As a result, cooling water poured out of the stuck-open valve and
caused the core of the reactor to overheat.

As coolant flowed from the core through the pressurizer, the instruments available to reactor operators provided confusing
information. There was no instrument that showed the level of coolant in the core. Instead, the operators judged the level of
water in the core by the level in the pressurizer, and since it was high, they assumed that the core was properly covered
with coolant. In addition, there was no clear signal that the pilot-operated relief valve was open. As a result, as alarms rang
and warning lights flashed, the operators did not realize that the plant was experiencing a loss-of-coolant accident. They took
a series of actions that made conditions worse by simply reducing the flow of coolant through the core.

Because adequate cooling was not available, the nuclear fuel overheated to the point at which the zirconium cladding (the
long metal tubes which hold the nuclear fuel pellets) ruptured and the fuel pellets began to melt. It was later found that
about one-half of the core melted during the early stages of the accident. Although the TMI-2 plant suffered a severe core
meltdown, the most dangerous kind of nuclear power accident, it did not produce the worst-case consequences that reactor
experts had long feared. In a worst-case accident, the melting of nuclear fuel would lead to a breach of the walls of the
containment building and release massive quantities of radiation to the environment. But this did not occur as a result of the
three Mile Island accident.

The accident caught federal and state authorities off-guard. They were concerned about the small releases of radioactive
gases that were measured off-site by the late morning of March 28 and even more concerned about the potential threat that
the reactor posed to the surrounding population. They did not know that the core had melted, but they immediately took
steps to try to gain control of the reactor and ensure adequate cooling to the core. The NRC=s regional office in King of
Prussia, Pa., was notified at 7:45 a.m. on March 28. By 8:00, NRC Headquarters in Washington, D.C., was alerted and the
NRC Operations Center in Bethesda, Md., was activated. The regional office promptly dispatched the first team of inspectors
to the site and other agencies, such as the Department of Energy and the Environmental Protection Agency, also mobilized
their response teams. Helicopters hired by TMI's owner, General Public Utilities Nuclear, and the Department of Energy were
sampling radioactivity in the atmosphere above the plant by midday. A team from the Brookhaven National Laboratory was
also sent to assist in radiation monitoring. At 9:15 a.m., the White House was notified and at 11:00 a.m., all non-essential
personnel were ordered off the plant's premises.

By the evening of March 28, the core appeared to be adequately cooled and the reactor appeared to be stable. But new
concerns arose by the morning of Friday, March 30. A significant release of radiation from the plant=s auxiliary building,
performed to relieve pressure on the primary system and avoid curtailing the flow of coolant to the core, caused a great
deal of confusion and consternation. In an atmosphere of growing uncertainty about the condition of the plant, the governor
of Pa., Richard L. Thornburgh, consulted with the NRC about evacuating the population near the plant. Eventually, he and
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NRC Chairman Joseph Hendrie agreed that it would be prudent for those members of society most vulnerable to radiation to
evacuate the area. Thornburgh announced that he was advising pregnant women and pre-school-age children within a
5-mile radius of the plant to leave the area.

Within a short time, the presence of a large hydrogen bubble in the dome of the pressure vessel, the container that holds the
reactor core, stirred new worries. The concern was that the hydrogen bubble might burn or even explode and rupture the
pressure vessel. In that event, the core would fall into the containment building and perhaps cause a breach of containment.
The hydrogen bubble was a source of intense scrutiny and great anxiety, both among government authorities and the
population, throughout the day on Saturday, March 31. The crisis ended when experts determined on Sunday, April 1, that
the bubble could not burn or explode because of the absence of oxygen in the pressure vessel. Further, by that time, the
utility had succeeded in greatly reducing the size of the bubble.

Health Effects

Detailed studies of the radiological consequences of the accident have been conducted by the NRC, the Environmental
Protection Agency, the Department of Health, Education and Welfare (now Health and Human Services), the Department of
Energy, and the State of Pa.. Several independent studies have also been conducted. Estimates are that the average dose to
about 2 million people in the area was only about 1 millirem. To put this into context, exposure from a chest x-ray is about 6
millirem. Compared to the natural radioactive background dose of about 100-125 millirem per year for the area, the
collective dose to the community from the accident was very small. The maximum dose to a person at the site boundary
would have been less than 100 millirem.

In the months following the accident, although questions were raised about possible adverse effects from radiation on
human, animal, and plant life in the TMI area, none could be directly correlated to the accident. Thousands of environmental
samples of air, water, milk, vegetation, soil, and foodstuffs were collected by various groups monitoring the area. Very low
levels of radionuclides could be attributed to releases from the accident. However, comprehensive investigations and
assessments by several well-respected organizations have concluded that in spite of serious damage to the reactor, most of
the radiation was contained and that the actual release had negligible effects on the physical health of individuals or the
environment.

Impact of the Accident

The accident was caused by a combination of personnel error, design deficiencies, and component failures. There is no doubt
that the accident at Three Mile Island permanently changed both the nuclear industry and the NRC. Public fear and distrust
increased, NRC's regulations and oversight became broader and more robust, and management of the plants was scrutinized
more carefully. The problems identified from careful analysis of the events during those days have led to permanent and
sweeping changes in how NRC regulates its licensees - which, in turn, has reduced the risk to public health and safety.

Here are some of the major changes which have occurred since the accident:

* Upgrading and strengthening of plant design and equipment requirements. This includes fire protection, piping
systems, auxiliary feedwater systems, containment building isolation, reliability of individual components (pressure
relief valves and electrical circuit breakers), and the ability of plants to shut down automatically;

* Identifying human performance as a critical part of plant safety, revamping operator training and staffing
requirements, followed by improved instrumentation and controls for operating the plant, and establishment of
fitness-for-duty programs for plant workers to guard against alcohol or drug abuse;

" Improved instruction to avoid the confusing signals that plagued operations during the accident;
" Enhancement of emergency preparedness to include immediate NRC notification requirements for plant events and an

NRC operations center that is staffed 24 hours a day. Drills and response plans are now tested by licensees several
times a year, and state and local agencies participate in drills with the Federal Emergency Management Agency and
NRC;

" Establishment of a program to integrate NRC observations, findings, and conclusions about licensee performance and
management effectiveness into a periodic, public report;

" Regular analysis of plant performance by senior NRC managers who identify those plants needing additional
regulatory attention;

" Expansion of NRC's resident inspector program - first authorized in 1977 - whereby at least two inspectors live nearby
and work exclusively at each plant in the U.S. to provide daily surveillance of licensee adherence to NRC regulations;

* Expansion of performance-oriented as well as safety-oriented inspections, and the use of risk assessment to identify
vulnerabilities of any plant to severe accidents;

* Strengthening and reorganization of enforcement as a separate office within the NRC;
" The establishment of the Institute of Nuclear Power Operations (INPO), the industry's own "policing" group, and

formation of what is now the Nuclear Energy Institute to provide a unified industry approach to generic nuclear
regulatory issues, and interaction with NRC and other government agencies;

" The installing of additional equipment by licensees to mitigate accident conditions, and monitor radiation levels and
plant status;

* Employment of major initiatives by licensees in early identification of important safety-related problems, and in
collecting and assessing relevant data so lessons of experience can be shared and quickly acted upon; and

" Expansion of NRC's international activities to share enhanced knowledge of nuclear safety with other countries in a
number of important technical areas.

Current Status

Today, the TMI-2 reactor is permanently shut down and defueled, with the reactor coolant system drained, the radioactive
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water decontaminated and evaporated, radioactive waste shipped off-site to an appropriate disposal site, reactor fuel and
core debris shipped off-site to a Department of Energy facility, and the remainder of the site being monitored. In 2001,
FirstEnergy acquired TMI-2 from GPU. FirstEnergy has contracted the monitoring of TMI-2 to Exelon, the current owner and
operator of TMI-1. The companies plan to keep the TMI-2 facility in long-term, monitored storage until the operating license
for the TMI-1 plant expires, at which time both plants will be decommissioned.

Below is a chronology of highlights of the TMI-2 cleanup from 1980 through 1993.

Date Event

July 1980 Approximately 43,000 curies of krypton were vented from the reactor building.

July 1980 The first manned entry into the reactor building took place.

Nov. 1980 An Advisory Panel for the Decontamination of TMI-2, composed of citizens, scientists, and State and local
officials, held its first meeting in Harrisburg, PA.

July 1984 The reactor vessel head (top) was removed.

Oct. 1985 Defueling began.

July 1986 The off-site shipment of reactor core debris began.

Aug. 1988 GPU submitted a request for a proposal to amend the TMI-2 license to a "possession-only" license and to
allow the facility to enter long-term monitoring storage.

Jan. 1990 Defueling was completed.

July 1990 GPU submitted its funding plan for placing $229 million in escrow for radiological decommissioning of the
plant.

Jan. 1991 The evaporation of accident-generated water began.

April 1991 NRC published a notice of opportunity for a hearing on GPU's request for a license amendment.

Feb. 1992 NRC issued a safety evaluation report and granted the license amendment.

Aug. 1993 The processing of 2.23 million gallons accident-generated water was completed.

Sept. 1993 NRC issued a possession-only license.

Sept. 1993 The Advisory Panel for Decontamination of TMI-2 held its last meeting.

Dec. 1993 Post-Defueling Monitoring Storage began.

Additional Information

Further information on the TMI-2 accident can be obtained from sources listed below. The documents can be ordered for a
fee from the NRC's Public Document Room at 301-415-4737 or 1-800-397-4209; e-mail pdr.resource@nrc.gov. The PDR is
located at 11555 Rockville Pike, Rockville, Maryland; however the mailing address is: U.S. Nuclear Regulatory Commission,
Public Document Room, Washington, D.C. 20555. A glossary is also provided below.

Additional Sources for Information on Three Mile Island

NRC Annual Report - 1979, NUREG-0690, "Population Dose and Health Impact of the Accident at the Three Mile Island
Nuclear Station," NUREG-0558
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"Environmental Assessment of Radiological Effluents from Data Gathering and Maintenance Operation on Three Mile Island
Unit 2," NUREG-0681

"Report of The President's Commission on The Accident at Three Mile Island," October, 1979

"Investigation into the March 28, 1979 Three Mile Island Accident by the Office of Inspection and Enforcement," NUREG-0600

"Three Mile Island; A Report to the Commissioners and to the Public," by Mitchell Rogovin and George T. Frampton,
NUREG/CR-1250, Vols. I-II, 1980

"Lessons learned From the Three Mile Island - Unit 2 Advisory Panel," NUREG/CR-6252

"The Status of Recommendations of the President's Commission on the Accident at Three Mile Island," (A ten-year review),
NUREG-1355

"NRC Views and Analysis of the Recommendations of the President's Commission on the Accident at Three Mile Island,"
NUREG-0632

"Environmental Impact Statement related to decontamination and disposal of radioactive wastes resulting from March 28,
1979 accident Three Mile Island Nuclear Station, Unit 2," NUREG-0683

"Answers to Questions About Updated Estimates of Occupational Radiation Doses at Three Mile Island, Unit 2," NUREG-1060

"Answers to Frequently Asked Questions About Cleanup Activities at Three Mile Island, Unit 2," NUREG-0732

"Status of Safety Issues at Licensed Power Plants" (TMI Action Plan Reqmts.), NUREG-1435

Walker, J. Samuel, Three Mile Island: A Nuclear Crisis In Historical Perspective, Berkeley: University of California
Press, 2004.

Glossary

Auxiliary feedwater - (see emergency feedwater)

Background radiation - The radiation in the natural environment, including cosmic rays and radiation from the naturally
radioactive elements, both outside and inside the bodies of humans and animals. The usually quoted average individual
exposure from background radiation is 300 millirem per year.

Cladding - The thin-walled metal tube that forms the outer jacket of a nuclear fuel rod. It prevents the corrosion of the fuel
by the coolant and the release of fission products in the coolants. Aluminum, stainless steel and zirconium alloys are
common cladding materials.

Emergency feedwater system - Backup feedwater supply used during nuclear plant startup and shutdown; also known as
auxiliary feedwater.

Fuel rod - A long, slender tube that holds fuel (fissionable material) for nuclear reactor use. Fuel rods are assembled into
bundles called fuel elements or fuel assemblies, which are loaded individually into the reactor core.

Containment - The gas-tight shell or other enclosure around a reactor to confine fission products that otherwise might be
released to the atmosphere in the event of an accident.
Coolant - A substance circulated through a nuclear reactor to remove or transfer heat. The most commonly used coolant in

the U.S. is water. Other coolants include air, carbon dioxide, and helium.

Core - The central portion of a nuclear reactor containing the fuel elements, and control rods.

Decay heat - The heat produced by the decay of radioactive fission products after the reactor has been shut down.

Decontamination - The reduction or removal of contaminating radioactive material from a structure, area, object, or
person. Decontamination may be accomplished by (1) treating the surface to remove or decrease the contamination; (2)
letting the material stand so that the radioactivity is decreased by natural decay; and (3) covering the contamination to
shield the radiation emitted.

Feedwater - Water supplied to the steam generator that removes heat from the fuel rods by boiling and becoming steam.
The steam then becomes the driving force for the turbine generator.

Nuclear Reactor - A device in which nuclear fission may be sustained and controlled in a self-supporting nuclear reaction.
There are several varieties, but all incorporate certain features, such as fissionable material or fuel, a moderating material
(to control the reaction), a reflector to conserve escaping neutrons, provisions for removal of heat, measuring and
controlling instruments, and protective devices.

Pressure Vessel - A strong-walled container housing the core of most types of power reactors.
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Pressurizer - A tank or vessel that controls the pressure in a certain type of nuclear reactor.

Primary System - The cooling system used to remove energy from the reactor core and transfer that energy either directly
or indirectly to the steam turbine.

Radiation - Particles (alpha, beta, neutrons) or photons (gamma) emitted from the nucleus of an unstable atom as a result

of radioactive decay.

Reactor Coolant System - (see primary system)

Secondary System - The steam generator tubes, steam turbine, condenser and associated pipes, pumps, and heaters used
to convert the heat energy of the reactor coolant system into mechanical energy for electrical generation.

Steam Generator - The heat exchanger used in some reactor designs to transfer heat from the primary (reactor coolant)
system to the secondary (steam) system. This design permits heat exchange with little or no contamination of the secondary
system equipment.

Turbine - A rotary engine made with a series of curved vanes on a rotating shaft. Usually turned by water or steam.
Turbines are considered to be the most economical means to turn large electrical generators.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, DC 20555 - 0001

January 24, 2011

The Honorable Gregory B. Jaczko
Chairman
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

Subject: REPORT ON THE SAFETY ASPECTS OF THE SOUTHERN NUCLEAR
OPERATING COMPANY COMBINED LICENSE APPLICATION FOR VOGTLE
ELECTRIC GENERATING PLANT, UNITS 3 AND 4

Dear Chairman Jaczko:

During the 5 7 9 th meeting of the Advisory Committee on Reactor Safeguards (ACRS), January
13-15, 2011, we reviewed the NRC staff's Advanced Safety Evaluation Report (ASER) for the
pending Southern Nuclear Operating Company (SNC) Combined License Application (COLA)
for Vogtle Electric Generating Plant (VEGP), Units 3 and 4. This COLA incorporates by
reference the Westinghouse Electric Company (WEC) AP1 000 Design Certification Amendment
(DCA) application and SNC VEGP Early Site Permit (ESP). Our AP1000 subcommittee also
held four meetings (June 24-25, July 21-22, September 20-21, and December 15-16, 2010) to
review various chapters of the COLA and the staff's ASER. During these meetings, we had the
benefit of discussions with representatives of the NRC staff, NuStart Energy Development, LLC
(NuStart)', SNC, SNC's supporting vendors, and the public. We also had the benefit of the
documents referenced. This report fulfills the requirement of 10 CFR 52.53 that the ACRS
report on those portions of the application which concern safety.

CONCLUSION AND RECOMMENDATIONS

1. There is reasonable assurance that VEGP, Units 3 and 4, can be built and operated
without undue risk to the health and safety of the public. The SNC COLA for VEGP
should be approved following its final revision.

2. The containment interior cleanliness limits on latent debris should be included in the
Technical Specifications.

1NuStart is a multi-utility consortium group. Each of the current and planned combined license applicants
referencing the AP1000 reactor design is a member of NuStart.
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3. A regulatory requirement focused on the development of an operational in-service
inspection/in-service testing (ISI/IST) program for squib valves should be established,
including a review of the lessons-learned from the design and qualification process for
these valves.

4. An explicit requirement should be established to assure the accuracy of the feedwater
flow measurement by in-plant testing.

5. The staff should review with us the changes in design or commitments that are not yet
incorporated in the COLA or referenced in the Design Control Document (DCD), which
significantly deviate from those presented during our review.

BACKGROUND

By letter dated March 28, 2008, SNC submitted an application to the U.S. Nuclear Regulatory
Commission (NRC) for a combined license for VEGP, Units 3 and 4, in accordance with the
requirements of 10 CFR Part 52, "Licenses, Certifications, and Approvals for Nuclear Power
Plants." In the application, SNC stated that VEGP, Units 3 and 4, would be two Westinghouse
AP1000 advanced passive pressurized water reactors and would be located adjacent to the
sites of the operating reactors (VEGP, Units 1 and 2). By letter dated April 28, 2009, NuStart
informed the NRC that the AP1 000 Design-Centered Work Group has designated the SNC
COLA for VEGP, Units 3 and 4, as the AP1000 reference plant.

DISCUSSION

Containment Vessel Exterior Surface

The containment vessel (CV) exterior is subject to a continual flow of outside air, which is an
inherent passive safety feature of the AP1000 design. The annular space between the CV and
the surrounding shield building includes a baffle to direct air flow; water distribution weirs and
associated dams, distribution boxes, and supports; and structures to provide personnel access
for inspection and maintenance of the CV exterior. The inorganic zinc exterior coating of the
1.75 in. thick steel CV is of particular interest due to its importance in protecting the pressure
boundary from corrosion.

The potential for airborne debris to accumulate on surfaces and in crevices to facilitate
undetected corrosion of the CV was reviewed. SNC described the CV exterior coating
inspection and maintenance program, which complies with 10 CFR Part 50 Appendix B,
applicable ASTM standards, and regulatory guidance. This program is acceptable and is
expected to ensure against undetected corrosion of the CV pressure boundary.

Also, the potential for debris to accumulate and impede the performance of the CV exterior
water distribution system and cooling during an accident was reviewed. Protective screens and
grates are provided in the design which, in combination with in-service inspection of the
containment exterior, will ensure acceptable performance.
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Containment Interior Debris Limitation

In our December 20, 2010, letter we concluded that the long-term core cooling requirements
were adequately met, provided that the stringent cleanliness requirements specified for the
containment interior is maintained. These requirements should not be relaxed without additional
analyses, a much wider range of experiments at prototypical conditions, and NRC review.

The cleanliness requirements during operation, limiting latent debris to not more than 59 kg of
which not more than 3 kg is fiber, are challenging but achievable. In order to ensure that they
are not relaxed during plant life without consideration by the NRC staff of the provisions stated
in our letter and to make them highly visible to both the plant operators and to the NRC staff, we
recommend that the requirements be included in the plant Technical Specifications. We make
this recommendation due to the importance these limits have in this instance, recognizing that
debris limits are normally not part of the Technical Specifications.

ISI/IST Program Requirements for Squib Valves

The Automatic Depressurization System (ADS) ADS-4 squib valves must operate to achieve
post loss-of-coolant accident (LOCA) passive long-term cooling. They are actuated by an
explosive charge and are one-time-use valves until the internals are replaced. The
development of an effective ISI/IST program to assure operability of the valves is needed.
Periodic removal and firing of the explosive charge that initiates operation of the valve may not
be sufficient for these critical components. SNC stated that, jointly with Westinghouse, it will
develop ISI/IST procedures based on the final valve design and lessons-learned from the valve
qualification process. While the AP1 000 DCD includes Inspections, Tests, Analyses, and
Acceptance Criteria (ITAAC) to confirm squib valve qualification, we recommend that a
regulatory requirement be established focused on the development of the ISI/IST program,
including a review of the lessons-learned from the valve design and qualification process.

Seismic Mar-gin Analysis

The VEGP site-specific safe shutdown earthquake (SSE) design response spectra are the site-
specific ground motion response spectra (GMRS) approved in the ESP. The GMRS slightly
exceeded the certified seismic design response spectrum (CSDRS) in the lower frequency
range. Therefore, in accordance with provisions in the DCD, plant-specific seismic evaluations
were performed to demonstrate that the AP1000 plant designed for the CSDRS was acceptable
for the VEGP site.

SNC performed an alternative site-specific analysis of soil-structure interaction using a three-
dimensional model that uses the operating basis earthquake damping values of 4% specified in
Regulatory Guide (RG) 1.61. The result indicated that the VEGP GMRS excitation will not
compromise structures, systems, and components (SSC) under design-basis loads.
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In response to a request for additional information, SNC provided additional seismic margin
analyses confirming that the AP1000 certified design meets the 1.67 margin specified in SECY-
93-087 at the VEGP site. A review-level earthquake equal to 0.5g was set for the seismic
margin analysis and used to demonstrate the specified margin over the SSE of 0.3g. SNC also
conducted a seismic margin analysis demonstrating that site-specific high confidence of low
probability of failure values are equal to or greater than 1.67 times the GMRS of the design-
basis SSE. Further, SNC completed a site-specific analysis of phenomena with the potential to
reduce seismic margin. Evaluations were made of the potential for soil liquefaction and its
effect on bearing capacity as well as nuclear island demand and seismic stability. The results of
these additional analyses also demonstrated an adequate seismic margin of 1.67 times the
VEGP GMRS, in accordance with SECY-93-087.

Technical Support Center

In a departure from the certified design, the SNC COLA provides for the Technical Support
Center (TSC) for the new Units 3 and 4 to be combined with that for the existing Units 1 and 2 in
a central Communication Support Center located between the power blocks for Units 2 and 3.
This was reflected in the approved ESP, and human factors considerations for the combined
TSC were discussed in the COLA review. However, insufficient detail is available at this time to
evaluate how the TSC will function to assure that the four units, of two different designs, will be
effectively supported in an emergency affecting one or more units. The COLA includes an
ITAAC to demonstrate the capability of the TSC equipment and data displays to clearly identify
and reflect the affected unit.

The staff should review with us the need for generic design guidance to assure adequate
display of information at a multi-unit TSC.

During our review of the VEGP cyber security plan (CSP), we noted that the level of protection
designated for the TSC (Level 2) was less than that for the respective units (Level 3 or 4).
While it is recognized that control function decisions will be made only in the plant, and that the
TSC is limited to advisory and management functions, this difference raised a concern as to the
possible consequences during an emergency response if the information displayed in the TSC
was corrupted as a result of the lower level of cyber security assigned. Since the CSP is
consistent with RG 5.71 guidance, this is a potentially generic concern. The staff stated that this
would be addressed in an ACRS Digital I&C Systems subcommittee meeting planned in the
near future. We look forward to this further review of the appropriate level of protection for the
TSC.

Power Measurement Uncertainty

The amended DCD states that the combined license holder will calculate the primary power
calorimetric uncertainty using, "...an NRC acceptable method and confirm that the safety
analysis primary power calorimetric uncertainty bounds the calculated values." The initial
reactor power for a large-break LOCA, as well as for certain mass and energy release
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calculations, is assumed to be within 1% of the licensed power. To measure power, SNC
proposes to use a secondary side heat balance which requires measurement of certain
pressures, temperatures, and flow rates. The largest contributor to uncertainty in the estimate
of power is the measurement of the feedwater flow rate.

The Caldon Check PlusTM Leading Edge Flow Meter (LEFM), which is an ultrasonic flow
measurement system, will be used to measure feedwater flow rate. The staff has approved this
device to support a 1% power measurement uncertainty, provided two criteria for a newly
constructed system are met. SNC proposes to address these criteria using an ITAAC to confirm
that the instrumentation has been installed correctly, a License Condition to provide
confirmation that the administrative controls are in place, and some COLA changes to be
incorporated in a future application revision.

One of the criteria allows for use of a calibrated LEFM, where calibration was performed off-site
at a lower Reynolds number than would exist in the plant, provided that acceptable justification
is provided. Part of this justification is provided by confirmatory in-plant tests following
installation. These tests assure that actual performance is within the uncertainty bounds
established for the instrumentation.

The NRC should require that SNC make an explicit commitment to perform calibrations with
representative piping configurations and conduct in-plant confirmatory tests.

Site-Specific PRA

We expected the COLA PRAs to be revised to include all available plant and site-specific
information. This is not the case for the SNC COLA because Chapter 19 of the APN000 DCD
provides guidance to combined license applicants to identify plant-specific information and
compare it with specified interface requirements. If the interface requirements are satisfied, the
DCD PRA results will be conservative and are considered adequate for the COLA PRA. We
find such a bounding approach acceptable at the combined license stage, given that substantial
plant-specific, as-built information is not yet available.

NRC regulations require a full-scope, plant-specific PRA before fuel load. This PRA should
meet the criteria of RG 1.200, providing a realistic picture of the plant risk, including uncertainty.
The passive safety features of the AP1000 design were developed to eliminate or greatly
reduce many of the more important contributors to plant risk. However, this improvement in risk
comes via a replacement of active high pressure, high flow cooling systems with gravity driven
systems.

Possible upsets to adequate performance of the passive phenomena relied upon in the design
could be important contributors to risk and should be incorporated into the PRA, if it is to be
considered a complete calculation of the risk and used for risk-informed applications or in
Reactor Oversight Program (ROP) evaluations. For example, if an inspection should find many
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times the allowed inventory of fibrous material inside containment, the PRA must be able to
show the potential impact of that finding, if it is to be useful in the ROP. (The DCD PRA
acknowledges that core damage frequency would increase by a factor of 6,000 if failures of
containment recirculation and in-containment refueling water storage tank screens occur, but
uses only a "conservative" screen failure rate, rather than a model that would account for
debris.) Another example would be the discovery of deposits, grease, or unauthorized paint on
the exterior of the containment vessel; again, the DCD PRA is not structured to account for such
departures from the assumptions of the passive design.

At this time, it is not as important that such possibilities be fully amenable to engineering
analysis as it is to include the possible failure modes and uncertainties in the PRA. For
example, they could be addressed using an expert elicitation of the likelihood of failure in the
presence of the best available experimental, theoretical, and analytical information.

Incorporation of DCD Changes

The SNC COLA review was conducted in parallel with the review of the AP1000 DCA
application. As a consequence, the SNC COLA references Revision 17 of the DCD, whereas
the current version is Revision 18, and there may be a further revision prior to certification
rulemaking. The staff has described the licensing steps needed to complete the COLA Final
Safety Evaluation Report. These include a revision to the COLA following the final DCD
revision prior to rulemaking. As described, the process does not provide for further ACRS
review of either the DCD or COLA revisions that incorporate changes in design and
commitments made by applicants during our review. The staff should review with us the
changes and commitments which deviate significantly from those presented during our review.

In summary, we agree with the staff's resolution of all of the open items for the SNC COLA for
VEGP, Units 3 and 4, with respect to the specific safety issues. We conclude that there is
reasonable assurance that VEGP, Units 3 and 4, can be built and operated without undue risk
to the health and safety of the public. The SNC COLA for VEGP, Units 3 and 4, should be
approved following its final revision.

Dr. Said Abdel-Khalik did not participate in the Committee's deliberations regarding this matter.

Sincerely,

/RA/

J. S. Armijo
Vice-Chairman

REFERENCES

1. Letter to U.S. Nuclear Regulatory Commission, "Southern Nuclear Operating Company
Application for Combined License for Vogtle Electric Generating Plant, Units 3 and 4,"
March 28, 2008 (ML081050133)



-7-

2. During the course of ACRS review, the staff provided the following ASER chapters:

Transmittal ASER
Memo to ACRS (Accession

Chapter Chapter Title (Accession Numbers)
Numbers)

1 Introduction and Interfaces ML103100006 ML092810005
2 Sites Characteristics ML100950499 ML100320032
3 Design of Structures, ML100950532 ML093210002

Components, Equipment,
and Systems

4 Reactor ML100331243 ML092610415
5 Reactor Coolant System ML100480787 ML092610460

and Connected Systems
6 Engineered Safety ML100910118 ML100920459

Features
7 Instrumentation and ML100360236 ML093230696

Controls
8 Electric Power ML100880411 ML092870782
9 Auxiliary Systems ML100910147 ML093560006
10 Steam and Power ML100540758 ML092720790

Conversion Systems
11 Radioactive Waste ML100340674 ML092610470

Management
12 Radiation Protection ML100890389 ML092650039
13 Conduct of Operations ML100910470 ML100820408
14 Initial Test Programs ML100880449 ML092650048
15 Accident Analysis ML100900320 ML100130006
16 Technical Specifications ML100900407 ML092650055
17 Quality Assurance ML100890413 ML092650063
18 Human Factors ML100910031 ML093000107

Engineering
19 Probabilistic Risk ML100920066 ML092650121

Assessment
19 Appendix Loss of Large Areas of the ML103090198 ML103260024

19.A Plant due to Explosions or (Public Version),
Fires (LOLA) ML101810029

(Non-Public
Version)

Appendix A License Conditions, ML103100006 ML103330312
ITAAC, and
FSAR Commitments
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March 7, 2011

The Honorable Greg Jaczko
Chairman
Nuclear Regulatory Commission
11555 Rockville Pike
Rockville, MD 20852

Dear Chairman Jaczko:

I write to urge the Commission not to finalize its pending approval of the AP1000 reactor
design until serious safety concerns about its shield building have been addressed. These
concerns include those raised by one of the Commission's most long-serving staff that there is a
risk that an earthquake at, or aircraft impact on, the AP 1000 could result in a catastrophic core
meltdown. The danger of terrorist attacks on nuclear power plants, and the importance of their
structural resilience, was made very clear on February 24, 2011. A man was arrested in Texas
for allegedly planning to blow up nuclear plants using explosive chemicals he purchased online.

The Commission has recently voted to approve the design of the AP 1000. As a result,
the NRC's proposed rule for the AP1000 Design Certification Amendment was published in the
Federal Register on February 24, 2011. The proposed rule is set to be finalized in the next few
months, following a public comment period that ends May 10, 2011 and a 30 day review of
public comments. However, the Commission has taken this step toward final approval despite
serious safety concerns about the Westinghouse design for the reactor shield building that have
been raised by Dr. John Ma. Dr. Ma has been with the NRC since it was created by Congress in
1974. He was the Commission's lead structural reviewer charged with evaluating the design of
the reactor shield to determine whether it met NRC safety standards. Dr. Ma has identified
potential loopholes, which, if left open, allow designs for unsafe reactors to go forward despite
the risk that an earthquake or aircraft impact could result in a catastrophic core meltdown.

While I appreciate the substantive assistance and time spent by your staff in addressing
my staff's questions related to the AP 1000 review process, I remain concerned about the safety
of the reactor design. I therefore request that the Commission definitively resolve these potential
loopholes prior to the finalization of the NRC licensing process.

As you know, the shield building for the AP1000 serves the critical safety function of
preventing catastrophic damage to the reactor that could cause fuel melting and radiation
releases. The shield building physically protects the highly radioactive core of the nuclear reactor
(as well as critical operating equipment) against earthquakes, storms, and airplane strikes. The
shield building is intended to ensure safe shutdown following such impacts. As it is designed, the
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AP1000 shield building supports a water storage unit on top of it. This water is part of the vital
cooling system for the reactor, which is necessary to prevent the sort of overheating that led to
core melt at the Three Mile Island reactor in Pennsylvania in 1979.

NRC regulations are intended to ensure that any new reactor design will be able to
withstand the dangers of earthquakes, storms, or commercial airplane strikes. The consequences
of failure could be severe: According to the report of the 9/11 Commission, AI-Qaeda considered
attacking a nuclear power plant as part of its September 1 th plot. The Energy Policy Act of
2005 thus included my language that required the NRC to consider the "events of September 11,
2001" and the potential for "suicide attacks" and "air-based threats" in making rules for how
reactors will be able to withstand a variety of scenarios related to terrorist attacks. I have long
agreed with your 2006 statement that "We should be requiring they design these plants to
withstand such attacks."'

On June 12, 2009, NRC issued a rule, 10 CFR 50.150, requiring applicants for new
reactors to include an assessment of the ability of the reactor design to withstand the impact of a
large, commercial aircraft. The NRC issued its aircraft impact rule after having already issued a
final rule certifying the design of the API000 on January 27, 2006.2 In anticipation of the rule
change on aircraft impact, Westinghouse amended its design to address aircraft impact, by
submitting Revision 16 of its AP1000 design to NRC on May 26,2007. The NRC is currently
considering Revision 18 of the AP1000 design, submitted December 1, 20103.

When reviewing the design for the shield building, Dr. John Ma grew concerned that the
structure was too brittle and could fail if struck by a natural or manmade catastrophe. He was so
concerned by this and other issues that he filed a "Non-Concurrence" statement of dissent on
November 4, 2010. Despite the Non-Concurrence, NRC staff issued a positive Advanced Final
Safety Evaluation Report (AFSER) on December 28, 2010. The Non-Concurrence accompanied
the AFSER throughout a series of approval stages, allowing you and other reviewers to know
that these concerns have been raised.

If the NRC approves the AP1000, then it may have widespread use throughout the United
States, making questions about its safety of crucial national importance. Among the applications
for the construction of 28 new reactors being considered by NRC, the API000 would be the
design for 7 Combined License applications covering 14 reactors, to be built in Alabama,
Florida, North Carolina, South Carolina, and Georgia. 5 The Department of Energy has approved

'http://www.nytimes.comr2006/11/09/us/09nuke.html

2 http://www.nrc.gov/reactors/new-reactors/design-certlap I 000.html
3 The current revision is a Design Certification Amendment application that would revise the API000 Design
Control Document, which is the overall design that NRC certified in 2006.
4 The Non-Concurrence (NRC Form 757), the response to it by other Division of Engineering staff, and Dr. Ma's
rebuttal to this response are all internal NRC documents, Accession Number ML!03370648 within the Agencywide
Documents Access and Management System (http://www.nrc.gov/reading-rm/adams/web-based.html). The Non-
Concurrence Package was published on December 3, 2010.
5 http://www.nrc.gov/reactors/new-reactors/col.html. The proposed sites include Jackson County, Alabama
(Tennessee Valley Authority's Bellefonte site); Levy County, Florida (Progress Energy Florida, Inc.'s site);
Homestead, Florida (Florida Power and Light Co.'s Turkey Point site); Wake County, North Carolina (Progress
Energy Carolinas, Inc.'s Harris site); Cherokee County, South Carolina (Duke Energy's William States Lee IlI site);



an application for a loan guarantee of $8.3 billion to Georgia Southern for two proposed AP1000
reactors, conditional on NRC approving the AP1000. Taxpayer dollars should not be spent on
unsafe reactors. The Non-Concurrence identifies several potential loopholes. I am asking the
Commission to reconsider its approval of the API000, in light of these loopholes, the most
serious of which I summarize below:

1. The AP 1000 shield building failed tests because it is brittle, and could shatter "like a
glass cup"

If a reactor shield is too brittle, it may fail in an earthquake or if struck by an airplane or
an automobile or other missile carried by a storm. In fact, Dr. Ma warned that if the AP1000
shield was struck, it could shatter like a "glass cup." The reason for Dr. Ma's statement is that
the AP1000 shield building failed, or failed to complete, physical tests designed to evaluate
whether the structure has adequate toughness for these sorts of impacts.

In its new design in response to the aircraft impact rule, Westinghouse changed the
composition of the shield building from reinforced concrete to a combination of steel and
concrete. This "steel-concrete module" is a first-of-its-kind design for nuclear power plants.
About 60 percent of the shield building would consist of a module design (module #2) that
"failed miserably" in a direct physical test of its toughness. According to the NRC Design
Certification Application Review of the API 000, "test results for out-of-plane shear showed that
the modules with [redacted] failed in a brittle manner.6"' A second physical test, of in-plane
shear, could not be completed "due to laboratory safety constraints." These shear tests are
intended to determine whether the structure will be brittle or "ductile." Ductility enables an
object to deform and stretch under force, rather than breaking. Both in-plane and out-of-plane
shear would act on the shield building during an earthquake. As you note in comments
accompanying your "Yes" vote on the API000, the module that would be used for 60 percent of
the shield building "was unable to satisfy the experimental protocol developed by Westinghouse
and agreed to by the [NRC] staff."

The potential loophole here is that the Commission has apparently accepted
Westinghouse's argument that the brittle module design would only be used in regions of the
building that are unlikely to encounter high loads. Thus the failing tests were ignored. Instead of
relying on the results from the test intended to prove the shield building's design, Westinghouse
substituted results from computer simulations that may be a poor approximation of reality.

In his Non-Concurrence, Dr. Ma asks, "How could the [NRC] staff justify using a lower
standard, by accepting a brittle structural module for about [redacted) of the [steel-concrete]
wall for API 000 shield building, which has more safety functions and greater consequence if the
wall collapses, than other types of [reinforced concrete] shield buildings that are required to
design to a higher standard of ACI [American Concrete Institute] Code?" Dr. Ma also points to
NRC codes stating that the standard to which a design is held must be "commensurate with the

Fairfield County, South Carolina (South Carolina Electric & Gas' Virgil C. Summer Nuclear Station site); and
Burke County, Georgia (Southern Nuclear Operating Co.'s Vogtle site).
6 Design Certification Application Review - API000 Amendment. Chapter 3, page 155.
http://www. nrc.gov/reactorstnew-reactors/design-cert/amended-ap 1OOO.html



importance of the safety function to be performed".7 The APlOOO design should not be approved
when the material making up 60 percent of the shield building, an essential structural component
that is meant to withstand earthquakes, storms, and airplane strikes, has failed a critical physical
test showing it to be brittle.

Additionally, the AP1000 shield building design has evidently failed to meet the
standards of the American Concrete Institute, despite these being endorsed by NRC8 .
Westinghouse has not complied with the American Concrete Institute (ACI) "Code
Requirements for Nuclear Safety-Related Concrete Structures" (ACI-349). . The design falls to
meet the Code, because ACI-349 requires the structure to be ductile, would require different
spacing between the steel tie-bars, and would not allow substitution of computer models in place
of physical tests. Dr. Ma notes that the Safety Evaluation Report "has not provided justifications
as to why its acceptance standard, which is lower than that of the ACI Code, is adequate".

To ensure the safety-of the AP1000, and any future reactor designs involving steel-
concrete composites, I urge you to develop a standard for this novel type of design that would
apply both to the AP 1000 and other reactor designs that might seek to use it in the future. The
NRC Advisory Committee on Reactor Safeguards notes that "the effort and scope of analysis and
assessment required for the shield building in this case suggests that if SC [steel-concrete)
composites are to be more widely used in nuclear applications, a consensus code should be
developed, as has been done for other types of nuclear construction." You echoed this concern in
comments accompanying your "Yes" vote for the AP1000, noting "the lack of a directly
acceptable design and construction consensus standard." You write that "it would be
advantageous to have such a detailed standard developed independent of any specific design
approval. Therefore, I also encourage the [NRC] staff to aid in any effort ... to develop a
standard." However, developing such a standard after approving the AP1000 is like planning to
comply with building codes to prevent fires after the building has burned down. I ask the
Commission to reverse its approval of the AP1000 until such a standard is developed, and then
apply this standard to the AP1000 before reconsidering the design.

2. Weak computer simulations were used to "prove" the reactor shield is "strong enough"

Westinghouse's assertion that the brittle module is "strong enough" is based on
questionable computer simulations in place of the physical tests that it should have done. The
computer analysis that Westinghouse did was flawed, because it used off-the-shelf,
commercially available codes to evaluate a first-of-its-kind design that could not be expected to
be accurately modeled in this manner. The shield building's steel-concrete structure is novel and
complex, as is the overall design of the reactor. Given the novelty and complexity of the design,
Westinghouse should have developed custom code.

Additionally, Westinghouse relied on a technique known as a static "push-over"
simulation, A push-over simulation imagines that an earthquake functions like a finger slowly

7 Codes and standards: 10 CFR 50.55a(a)(I). http://www.nrc.gov/reading-rmldoc-collections/cfr/partO50/partO5O-
0055a.html
8 Regulatory Guide 1. 142 - Safety-Related Concrete Structures for Nuclear Power Plants (Other Than Reactor

Vessels and Containments). http://www.nrc.gov/reading-rmldoc-collections/reg-guides/power.reactorslrglO -142/



pushing a cup until it falls over. Dr. Ma notes that such an analysis is not appropriate, because
the shield building would experience several types of forces simultaneously during an
earthquake, rather than just one simple "push." In a Technical Evaluation of Westinghouse's
modeling work, scientists at Brookhaven National Laboratory agreed, stating that
Westinghouse's "models may be inappropriate for static analyses intended to represent cyclic
dynamic loading (i.e. earthquake); the effect of load cycling on the effective stress-strain
relationship apparently is not considered [redacted]. 9" Westinghouse does not appear to have
considered the back-and-forth forces ("cyclic dynamic loading") that occur during an actual
earthquake. Instead Westinghouse appears to have fantasized that an earthquake acts like a
constant force in one direction. Had Westinghouse included dynamic cyclic loading, the effective
"stress-strain" curve would have had a "backbone" shape; instead, it appeared to be a monotonic
curve which is consistent with Westinghouse leaving out the dynamic cyclic loading that occurs
in an earthquake. The "static push-over" analysis that Westinghouse did may therefore have been
inappropriate because it failed to accounts for the real back-and-forth forces in an earthquake.

Unfortunately, the Technical Evaluation document that details the software's limitations
consists mostly of text redacted by NRC staff on Westinghouse's request, but the text that
remains is overwhelmingly negative about Westinghouse's simulations. In addition to concerns
about how Westinghouse modeled the effects of an earthquake, Westinghouse's results were
presented sloppily: There is "no confidence that an appropriate level of quality assurance was
implemented in the conduct of the [redacted] analyses." There were "numerous confusing,
misleading, or erroneous statements." The concerns raised in this May 30, 2010 Technical
Evaluation do not appear to have been addressed by Westinghouse or NRC.

I urge you to require Westinghouse, and other reactor license applicants, to complete and
pass physical tests of all materials used in the design, rather than using computer models to
substitute for tests that their materials have failed. There should be clear regulations indicating
any exceptions where computer analyses are appropriate - and these regulations should require
the use of code that is suitable to the design of the particular reactor under consideration. Where
computer models are necessary, the NRC should set standards defining the quality of the models
that applicants are required to use, and should conduct independent validations of those models
and of the original code. Original code and data should be made available for public review,
while accounting for real proprietary and security concerns. As it stands, Westinghouse may be
relying on defective models that provide no meaningful assurance of whether the reactor is safe.

3. Earthquake Forces May Have Been Underestimated by Westinghouse

Westinghouse exploited an apparent loophole in how NRC defines earthquake forces.
Westinghouse underestimated the earthquake forces that the reactor would be subjected to
through use of a "seismic wave incoherency model to effectively reduce... ground motion"

9 R. Morante, M. Miranda, J. Nie. Technical Evaluation: API000 Shield Building Design Report, Revision 2. Dated
5/30/2010. Submitted as part of Dr. Ma's rebuttal to the staff response to the Non-Concurrence statement. Accession
Number ML103370648 within the Agencywide Documents Access and Management System
(http://www.nrc.gov/reading-rm/adams/web-based.html).



during an earthquake. 10 It is a "manifestation of mathematical concept that has not been verified
and validated by experiments," according to a letter sent by Dr. Ma to your office and mine on
November 8, 2010. Indeed, the "interim staff guidance" on incoherency appears to be based on a
solitary report of the Electric Power Research Institute, rather than consensus in the peer-
reviewed scientific literature. In his letter to my office and to you, Dr. Ma wrote that even
assuming these reduced earthquake forces are correct, "the design margin in the shield wall is
practically non-existent; the design will be grossly inadequate if the 'correct' and actual
earthquake analyses were used." I ask that the Commission require that estimates of seismic
forces be drawn from consensus, peer-reviewed scientific literature. Please ensure that
Westinghouse re-does its analyses to demonstrate that the APIOOO can withstand real earthquake
forces, without minimizing these forces using ill-founded assumptions.

I would note that, generally speaking, the NRC staff responses to the Non-Concurrence
statements do not dispute the concerns raised by Dr. Ma. Instead, they appear to have
acknowledged the flaws associated with Westinghouse's analysis, agreed that addressing the
non-concurring staff member's concerns would improve the design, and then shrugged their
collective shoulders and chose to abdicate responsibility to further investigate these matters prior
to providing a positive Safety Evaluation Report on the shield building of the AP 1000 reactor.

In fact, in your January 31 vote to approve the AP 1000 design, you acknowledge that
"While it is clear that the use of a ductile material in all areas of the shield building would
provide an additional enhancement'to safety, I am not convinced that such a design requirement
exists..." This is a far cry from a ringing endorsement: you could have said that you are
convinced that the design is safe, but you do not go this far. All you say is that there is nothing
requiring you to disapprove the design.

There appear to be many unresolved concerns about the AP1000 shield building design,
concerns that may justify reversing your vote of approval. Consequently, I ask for your prompt
assistance in responding to the following questions.

1. Why did you not require improvements to the AP1000 design to enable it to pass direct
physical tests of ductility? Have past reactor shield designs approved by the NRC succeeded in
meeting ductility tests that the API000 has failed (out-of-plane shear) or has not even completed
(in-plane shear)? If so, why is a weaker standard being allowed for the API000, which is
supposed to be even tougher than past reactor shield designs to meet the aircraft impact rule?

2. There are uncertainties associated with the modeling codes used by the applicant to analyze
the accident responses of the highly complex shield building design. Given these uncertainties,
are you able to provide me a guarantee that use of brittle modules for about 60 percent of the
API000 shield building design will not significantly degrade the capability of the wall to resist
being hit by a missile propelled by a storm or by an airplane, relative to a design that does not
use a brittle module? If so, on what basis, and if not, then why did the Commission vote to
approve the design?

10 Design Certification Application Review - API000 Amendment. Chapter 3, page 58.

http://www.nrc.gov/reactorstnew-reactors/design-certlamended-ap lOOO.html



3. There are uncertainties associated with Westinghouse's use of generic computer modeling
codes and sloppily presented analyses, the "seismic wave incoherency model," and the static
"push-over" analyses of the accident responses of the highly complex shield building design.
Given these uncertainties, are you able to provide to me a guarantee that use of brittle modules
for the majority of the AP1000 shield building design will not significantly degrade the
capability of the shield building to resist an earthquake, relative to a design that does not rely on
a brittle module? If so, please explain the basis for such a conclusion. If not, then why did the
Commission vote to approve the design?

4. Are you certain that the brittle module is strong enough to withstand the combined stress (in-
plane shear, out-of-plane shear, axial force) during a "safe shutdown earthquake"? If so, on what
basis did you reach this conclusion? If not, then why did the Commission vote to approve the
design?

5. What is the magnitude of earthquake for which the AP1000 would be able to maintain its
ability to safely shut down the reactor? Will the NRC require that the API000 be able to
withstand earthquakes of the magnitudes experienced in all regions of the US, or otherwise limit
their deployment to areas in which earthquakes beyond the threshold, "design-basis" magnitude
have never been experienced? Why or why not?

6. The shield building design includes two types of steel-concrete modules. Module #2, which
failed, has wider spacing of the steel ties that go through the concrete. Module #1 has narrower
spacing, which makes it tougher and enabled it to pass the out-of-plane shear test. Instead of
accepting Westinghouse's flawed simulations, will the Commission reverse its approval of the
APIOOO and instruct Westinghouse to simply replace the brittle module # 2 with a tougher
module, such as module #1? If not, why not?

7. Given that there are applications for 14 new reactors using the API 000 design, will NRC
develop a consensus design code for this type of reactor, as has been done for other types of
nuclear construction? If yes, will you reverse your approval of the API000 design until this code
is developed and applied to the API000? If not, why not?

8. There are many pages in the Non-Concurrence that have been entirely redacted. For each
substantive redaction, please provide me with the legal basis used to justify the redaction in
question. If no appropriate basis exists, please ensure that an un-redacted version of the page in
question appears in the docket for the AP 1000 rule. I also ask that the Non-Concurrence
package itself be placed in the docket, since it does not appear to be included among the
documents that support the AP1000 rule. 11 The public should be made aware of the existence of
the Non-Concurrence when commenting on the proposed design approval.

The API000 documents are available through the Federal e-Rulemaking website at http://www.regulations.gov

by searching under Docket ID NRC-2010-0131.



Thank you for your attention to this important matter. Please provide your response no
later than March 28. If you have any questions, please have your staff contact Dr. Ilya Fischhoff
or Dr. Michal Freedhoff of my staff at 202-225-2836.

Sincerely,

Edward J. Markey
ý 17k



)Westinghouse Westinghouse Electric CompanyNuclear Power Plants
P.O. Box 355
Pittsburgh, Pennsylvania 15230-0355
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Document Control Desk Direct tel: 412-374-2035
U S Nuclear Regulatory Commission Direct fax: 724-940-8505
Two White Flint North e-mail: ziesinrf@westinghouse.com
11555 Rockville Pike
Rockville, MD 20852-2738 Your ref: Docket No. 52-006

Our ref: DCPNRC_003113

February 23, 2011

Subject: AP1000 Containment Cleanliness - DCD Markup for Rev. 19

Westinghouse is submitting a response to the U.S. Nuclear Regulatory Commission (NRC) regarding the
Advisory Committee on Reactor Safeguards (ACRS) letter to the Chairman, U.S. NRC, dated December
20, 2010. This letter is submitted in support of the AP1000 Design Certification Amendment Application
(Docket No. 52-006). The information included in these responses is generic and is expected to apply to
all Combined Operating License (COL) applicants referencing the AP1000 Design Certification and the
AP1000 Design Certification Amendment Application.

The recent ACRS letter, dated December 20, 2010, on acceptability of long term core cooling
performance for AP1000 concluded that any future relaxation of cleanliness requirements will require
substantial data and analysis and requested a licensing path be identified for future regulatory approval of
any increase in the containment debris limits.

Westinghouse has reviewed the potential application of the specific cleanliness limits as information to be
contained in the AP 1000 Technical Specifications (TS). Westinghouse does not believe the debris limits
meet the appropriate level of safety impact to be included in the TS. Our interpretation is based on review
of 10 CFR 50.36, and is consistent with the operating plants TS, which have detailed evaluations of long
term cooling (including debris limits) and do not include the specific debris limits in their TS.

The containment debris limits identified for the operating fleet vary significantly with regard to the ease
of compliance, i.e., some limits are closer to the expected debris findings; however, it is not the difficulty
of compliance that determines the need to include the debris limits in the TS. These limits do not meet
the criteria for including limiting conditions for operations as provided in 10 CFR 50.36.

10 CFR 50.36 criterion (c)(2)(ii)(B) is as follows:

0 Criterion 2. A process variable, design feature, or operating restriction that is an initial condition
of a design basis accident or transient analysis that either assumes the failure of or presents a
challenge to the integrity of a fission product barrier.
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The impact of not meeting this operating restriction has not previously been considered to meet this
criterion, as evidenced by it not being included in any of the NRC approved Standard Technical
Specifications NUREGs.

Therefore, Westinghouse is proposing to make a change to the Design Control Document (DCD),
Revision 18 to identify the total amount of resident debris and fiber limits as Tier 2* information.

Tier 2* is defined in the regulations (10 CFR Part 52 Appendix D) as: "Tier 2* means the portion of the
Tier 2 information, designated as such in the generic DCD, which is subject to the change process in
Section VIII.B.6 of this appendix."

Westinghouse believes that the inclusion of the containment debris limits as Tier 2* information, as well
select general screen design criteria (See Enclosure 1 for specific DCD markups), meets the intent of the
ACRS for receiving prior NRC approval prior to any departure from these limits.

Questions or requests for additional information related to the content and preparation of this response
should be directed to Westinghouse. Please send copies of such questions or requests to the prospective
applicants for combined licenses referencing the API1000 Design Certification. A representative for each
applicant is included on the cc: list of this letter.

Very truly yours,

R. F. Ziesing
Director, U.S. Licensing

/Enclosure
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ENCLOSURE I DCPNRC_003113
DCD Markups for Rev. 19 - Intro Table 1-1, Tier 2 Section 6.3.2.2.7.1, and Tier 2 Section 6.3.8.1

Introduction API000 Design Control Document

Table I-I (Cont.)
Index of AP1000 Tier 2 Information Requiring NRC Approval for Change

Expiratlon at

Item First Full Power Tier 2 Reference

Maximum Fuel Rod Average Burnup No 4.3.1.1.1

Reactor Core Description (First Cycle) Yes Table 4.3-1

Nuclear Design Parameters (First Cycle) Yes Table 4.3-2

Reactivity Requirements for Rod Cluster Control Assemblies Yes Table 4.3-3

ASME Code Piping Design Restrictions Yes 5.2.1.1

Reactor Coolant Pump Design No 5.4.1.2.1

MOV Design and Qualification Yes 5.4.8.1.2

Other Power-Operated Valves Design and Qualification Yes 5.4.8.1.3

Motor Operated Valves Yes 5.4.8.5.2

Power Operated Valves Yes 5.4.8.5.3

ASME Code Cases Yes Table 5.2-3
Table 3.9-9

Table 3.9-10
5.2.1.2

General Screen Design Criteria .2... . ...

WCAP-17201-P, "AC160 High Speed Link Communication Yes Table 1.6-1
Compliance to DI&C-ISG-04 Staff Position 9. 12, 13, and 15." Rev 0, 7.1.7
February 2010

WCAP-15927 (Non-Proprietary), "Design Process for API000 Yes Table 1.6-1
Common Q Safety Systems," Rev 2 7.1.2.14.1

7.1.7
_WCAP- 17179. "API000 Cormonent Interface Module Technical Yes Table 1.6-1-

_ _.7."

WCAP-16097-P-A, "Common Qualified Platform," Rev 0 Yes Table 1.6-I
7.1

WCAP-1 6096-NP-A, "Software Program Manual for Common Q Yes Table 1.6-I
Systems," Rev 0]A 7.1

Verification and Validation Yes 7.1.2.14

Hard-wired DAS manual actuation No 7.7.1.11

Nuclear Island Fire Areas No Figure 9A-I

Turbine Building Fire Areas No Figure 9A-2

Annex I & II Building Fire Areas No Figure 9A-3

Radwaste Building Fire Areas No Figure 9A-4

- - Comment [ItiWk]: 28

Comment [rinklE]: 28 _4

. - Deleted: WCAP-14605. "Westinghouse Setpoint

Methodology for Prorccion Systems, AP600." Rev 0

- Comment [tIwl7]: 17

Design Control Document Intro- 13 Revision 19
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ENCLOSURE I DCP-NRC-0031 13
DCD Markups for Rev. 19 - Intro Table 1-1, Tier 2 Section 6.3.2.2.7.1, and Tier 2 Section 6.3.8.1

6. Enelneered Safety Features APIO00 Design Control Document

3. Jjeal re~cgtive insulation is used on ASME class 1 lines because thejy are su.biect to loss-ot . - Formate: ont. Itaic
coolant accidents. Metal reflective insulation is also used on the reactor vessel, the reactor

coolant pumps, the steam generators, and on the pressurizer because they have relatively
large insulation surface areas and they are located close to large ASME class I lines. As a
result, they are subject to jet impingement during loss-of-coolant jccident• A.suitabl-e - - Comment [rnkl]: 28
equivalent insulation to metal reflective may be used. A suitable equivalent insulation is one Formatted: Font: italic
that is encapsulated in stainless steel that is seam welded so that LOCAjet impingement does
not damage the insulation and generate debris. Another suitable insulation is one that may be
damaged by LOCA jet impingement as long as the resulting insulation debris is not
transported to the containment recirculation screens, to the IRWST screens, or into a direct
vessel injection or a cold leg LOCA break that becomes submerged during recirculation. In
order to qualify as a suitable equivalent insulation, testing must be performed that subjects
the insulation to conditions that bound the AP 1000 conditions and demonstrates that debris
would not be generated. If debris is generated, testing and/or analysis must be performed to
demonstrate that the debris is not transported to an AP 1000 screen or into the core through a
flooded break. It would also have to be shown that the material used would not generate
chemical debris. In addition, the testing and/or analysis must be approved by the NRC.
J1n orderto royvide additional margin, metal reflective insulation is used inside containment . - Formatted: Font: Italic

where it would be subject to jet impingement during loss-of-coolant accidents that are not
otherwise shielded from the blowdownje4],_As.aresult, fibrous debris is not_.ncrated by .... - me r2]128
loss-of-coolant accidents. Insulation located within the zone of influence (ZOi), which is a - Italic
spherical region within a distance equal to 29 inside diameters (for Min-K, Koolphen-K, or

rigid cellular glass insulation) or 20 inside diameters (for other types of insulation) of the
LOCA pipe break is assumed to be affected by the LOCA when there are intervening
components, supports, structures, or other objects.
I.The ZOI in the absenc ofintervening components, supports• structures, or other objects . - Formatted: Font: Itaic

includes insulation in a cylindrical area extending out a distance equal to 45 inside
diameters from the break along an axis that is a continuation of the pipe axis and up to
S inside diameters in the radial direction from thearý*J A suitable equivalent insulation to- -.28rma ic
metal reflective may be used as discussed in the previous paragraph.

JVsyLartion used inside the containment outside the ZOI, bitt below the maximum post-DBA - - Formatted: Font: Italic
LOCAfloodup waterlevel (plantelevation 110.2feet), is metal reflective insulationjacketed
fiberglass, ora suitable kquivalen4 _A suitable equivalent insulation is one that would be - [
restrained so that it would not be transported by the flow velocities present during " Formatted: Font: italic
recirculation and would not add to the chemical precipitates. In order to qualify as a suitable
equivalent insulation, testing must be performed that subjects the insulation to conditions that
bound the AP 1000 conditions and demonstrates that debris would not be generated. If debris
is generated, testing and/or analysis must be performed to demonstrate that the debris is not
transported to an AP 1000 screen or into the core through a flooded break. It would also have
to be shown that the material used would not generate chemical debris. In addition, the
testing and/or analysis must be approved by the NRC.

I Lhnsydation used inside the containment, outside the ZO!, but above the maximum lst- - - (Formatted: Font: Italic
design basis accident (DBA) LOCA floodup vater level, isjacketedfiberglass, rigid cellular

'NRC Staff approval is rcqured prior to implemomting a dhange in this inronnation; see DCD natroducsio Section 3.5.

I

Tier 2 Material 6.3-18 Revision 19
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ENCLOSURE I DCP-NRC-003113
DCD Markups for Rev. 19 - Intro Table 1-1, Tier 2 Section 6.3.2.2.7.1, and Tier 2 Section 6.3.8.1

6. Engineered Safety Features AP1O00 Design Control Document

glass, orasuitablekqulvalen4jA_ suitable eguivalent insulation is one that when subjected - -C Coment Irmk[l: 28
to dripping of water from the containment dome would not add to the chemical precipitates; "- Fomiattad- Font: itanic
suitable equivalents include metal reflective insulation.

4. Coatings are not used on surfaces located close to the containment recirculation screens. The
surfaces considered close to the screens are defined in subsection 6.3.2.2.7.3. Refer to
subsection 6.1.2.1.6. These surfaces are constructed of materials that do not require coatings.

5. The IRWST is enclosed which limits debris egress to the IRWST screens.

6. Containment recirculation screens are located above lowest levels of containment.

7. Long settling times art provided before initiation of containment recirculation.

8. Air ingestion by safety-related pumps is not an issue in the API 000 because there are no
safety-related pumps. The normal residual heat removal system pumps are evaluated to show
that they can operate with minimum water levels in the IRWST and in the containment.

9. A commitment for cleanliness program to limit debris in containment is provided in
subsection 6.3.8.1.

10. thkerpotential sourcesoffkbrous rnarerfal such as ven fio ersorFbaer_- rducing". . -[ Formate: Font: Italic

barriers, are not located in jet impingement damage zones orbelow the maximum post-DBA
LOCAfloodup waterkeveir ................----------------------------- Conisent ErmlcsJi: 28

I Formattaed Font: Italic
II. Other potential sources of transportable material, such as caulking, signs, and equipment tags

installed inside the containment are located:

* Below the maximum flood level, or
* Above the maximum flood level and not inside a cabinet or enclosure.

Tags and signs in these locations are made of stainless steel or another metal that has a
density 1G00 Ibm/ft3 . Caulking in these locations is a high density (>l100 lbm/i9).

The use of high-density metal prevents the production ofdebris that could be transported to
the containment recirculation screens, to the IRWST screens, or into a direct vessel injection
or a cold leg LOCA break location that is submerged during recirculation. Ifta high-density
material is not used for these components, then the components must be located inside a
cabinet or other enclosure, or otherwise shown not to transport; the enclosures do not have to
be watertight, but need to prevent water dripping on them from creating a flow path that
would transport the debris outside the enclosure. For light-weight (< 100 lb,/f13) caulking,
signs or tags that arc located outside enclosures, testing must be performed that subjects the
caulking, signs, or tags to conditions that bound the API000 conditions and demonstrates
that debris would not be transported to an AP 1000 screen or into the core through a flooded
break. Note that in determining if there is sufficient water flow to transport these materials,
consideration needs to be given as to whether they are within the ZOI (for the material used)
because that determines whether they are in their original geometry or have been reduced to

ONRC Stafiapprowsl Is required pior to implcrnanming a change in this infobrmation; sec DCD Introduction Section 3.5.

Tier 2 Material 6.3-19 Revision 19
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DCD Markups for Rev. 19 - Intro Table 1-1, Tier 2 Section 6.3.2.2.7.1, and Tier 2 Section 6.3.8.1

6. Engineered Safety Features AP1000 Design Control Document

smaller pieces. It would also have to be shown that the material used would not generate
chemical debris. In addition, the testing must be approved by the NRC.

12. An evaluation consistent with Regulatory Guide 1.82, Revision 3, and subsequently
approved NRC guidance, has been performed (Reference 3) to demonstrate that adequate
long-term core cooling is available considering debris resulting from a LOCA together with
debris that exists before a LOCA. As discussed in subsection 6.3.2.2.7.1, a LOCA in the
APIOOO does not generate fibrous debris due to damage to insulation or other materials
included in the API000 design. The evaluation considered resident fibers and particles that
could be present considering the plant design, location, and containment cleanliness
program. The determination of the characteristics of such resident debris was based on
sample measurements from operating plants. The evaluation also considered the potential for
the generation of chemical debris (precipitants). The potential to generate such debris was
determined considering the materials used inside the API 000 containment, the post-accident
water chemistry of the AP1000, and the applicable research/testing.

The evaluation considered the following conservative considerations:

* WThe COL cleanliness 4rTgrar_ _wll limi the total am ountn oresident debrisinsid'e the - - Formatted: Font: Itakli
containment to : 130 pounds and the amount of the total that might be fiber to
:6.6kooundjr-------------------------------------------- Common Crmk7]t 28

~1,Formatted: Font: Italic
* In addition to the resident debris, the LOCA blowdownjet may impinge on coatings and

generate coating debris fines, which because of their small size, might not settle. The
amount of coating debris fines that can be generated in the AP 1000 by a LOCA jet will
be limited to less than 70 pounds for double-ended cold leg and double-ended direct
vessel injection LOCAs. In evaluating this limit, a ZOI of 4 IDs for epoxy and 10 IDs
for inorganic zinc will be used. A DEHL LOCA could generate more coating debris;
however, with the small amount of fiber available in the API000 following a LOCA,
the additional coating debris fines that may be generated in a DEHL LOCA are not
limiting.

* The total resident and ZOI coating debris available for transport following a LOCA is
< 193.4 pounds of particulate and 5 6.6 pounds of fiber. The percentage of this debris
that could be transported to the screens or to the core is as follows:

- Containment recirculation screens is <100 percent fiber and particles

- IRWST screens is <50 percent fiber and 100 percent particles

- Core (via a direct vessel injection or a cold leg LOCA break that becomes
submerged) is !90 percent fiber and 100 percent particles

" Fibrous insulation debris is not generated and transported to the screens or into the core
as discussed in item 3.

ONRC Staff approval is required prior to implemeating a change in this infonnation; aee DCD Inboduction Section 3.5.

Tier 2 Material 6.3-20 Revision 19
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6. Engineered Safety Features APl000 Design Control Document

6.3.7.6.2.2 In-Containment Refueling Water Storage Tank Injection Motor-Operated Valve Controls

The motor-operated valves in each in-containment refueling water storage tank injection line are
normally open during all modes of normal plant operation. Power to these valves is locked out.
Redundant valve position indication and alarms are provided to alert the operator if a valve is
inadvertently closed. The technical specifications specify surveillances to show that these valves
are open. These valves also receive a safeguards actuation signal to confirm that they are open in
the event of an accident. As a result of the power lock out, the redundant position indication and
alarms and the technical specifications the valve controls are nonsafety-related.

6.3.7.6.2.3 Passive Residual Heat Removal Heat Exchanger Inlet Motor-Operated Valve Control

The motor-operated valve in the passive residual heat removal heat exchanger inlet line is
normally open during normal plant operation. Power to this valve is locked out. Redundant valve
position indications and alarms are provided to alert the operator if the valve is open. This valve
also receives an actuation signal to confirm that it is open in the event of an accident.

6.3.7.7 Automatic Depressurization System Actuation at 24 Hours

A timer is used to automatically actuate the automatic depressurization system ifoffsite and onsite
power are lost for about 24 hours. This prevents discharging the Class IE dc power sources such
that they are no longer able to operate the automatic depressurization system valves. If power
becomes available to the dc batteries and they are no longer discharging prior to activation of the
timer, then the automatic depressurization system actuation would be delayed. If the plant does not
need actuation of the automatic depressurization system based on having stable pressurizer level,
full core makeup tanks, and high and stable in-containment refueling water storage tank levels, the
operators are directed to de-energize all loads on the 24-hour batteries. This action will block
actuation of the automatic depressurization system and allow for its actuation later should the
plant conditions unexpectedly degrade.

6.3.8 Combined License Information

6.3.8.1 Containment Cleanliness Program

The Combined License applicants referencing the AP 1000 will address preparation of a program
to limit the amount of debris that might be left in the containment following refueling and
maintenance outages. The cleanliness program will limit the storage of outage materials (such as
temporary scaffolding and tools) inside containment during power operation to items that do not
produce debris (physical or chemical), which could be transported to the containment recirculation
screens, to the IRWST screens, or into a direct vessel injection or a cold leg LOCA break that
becomes submerged during recirculation. The cleanliness program shall limit the amount of latent
debris and fibrous materiatlocated within the containment,. as idenified in subsefi0_n §6_.22.71.2 . -1 " -Comment [rmkl]: 28

---- equal io 6.6 pounds beng composed of fibrus

Comment Crmkel: 28
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VOTING SUMMARY - SECY-1 1-0002

RECORDED VOTES

NOT
APRVD DISAPRVD. ABSTAIN PARTICIP COMMENTS DATE

CHRM. JACZKO

COMR. SVINICKI

x

x

X 1/30/11.

X 2/2/11.

X 1/28/11COMR. APOSTOLAKIS X "

COMR. MAGWOOD x .. .. x 1/28/11

COMR. OSTENDORFF X X - 1/27/11.

COMMENT RESOLUTION

... In their vote sheets,. all Commissioners approved the staffs recommendation and provided
-some additional comments. Subsequently, the comments of the Commission were incorporated
into the guidance to staff as reflected in the SRM issued on February 9, 2011.
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Chairman Jaczko's Comments on SECY-11-0002,
"Proposed Rule: AP1000 Design Certification Amendment!'

I continue to believe that certification of reactor designs through rulemaking is important to
promoting design standardization, ensuring safety and security through rigorous independent
technical and engineering reviews, promoting early resolution of technical and regulatory issues,
and providing greater regulatory certainty and efficiencies to applicants seeking combined
licenses. I approve the staffs recommendation to publish the proposed rule that will amend the
AP!000 Design Certification Rule subject to my comments below.

The amendment to the APlO00 Design Certification Rule is a.substantial improvement over the
AP1000 design previously approved by the Commission-.Many significant changes have been
made by Westinghouse to. resolve issues previously deferred to the combined license applicants
referencing the AP1000-standard design, to resolve design acceptance criteria, to increase the
detail. of.the.design,..toaddress a number of technical issues, and to address the aircraft impact
issues. The review elidited d number of differing views from the staff in several non-
concurrences. These differences are a visible example of how the staff exhibits the NRC's
Organizational Values,..in particular bytheir consistent commitment to our mission and their
abiding respect for differing views. I applaud the staff for the professional manner in which they,
dealt with these issues. Most importantly, I applaud the staff for ensuring their review was
focused on the protection of public health and safety in the face of persistent schedule
pressures. The commitment and respect demonstrated by the staff and ACRS during this
process furthers the type of open collaborative work environment that is key to our success as
an agency.

There are many technical areas of importance reviewed by the staff in preparation of the
proposed rule for the design certification amendment. I want to. comment 6rn the most
significant continued point of disagreement among members of the staff, the ability of the shield
building to meet the agency's requirements for seismic loads. This is an area of technical
complexity, but the staff presented a clear explanation in the documents related to the non-
concurrence. As with so many of the issues we deal with as an agency, even matters of
technical complexity often come down to subjective judgments and interpretations of
regulations, guidance, codes, and standards.

As I understand the issue, the disagreement rests on the necessity .of the -structural elements of
thia'slield.building.to. perform in a ductile manner. In revising the shield building design-to
satisfy staff concerns, Westinghouse proposed two types of modules to comprise the bulk of the
shield building. Since these modules represent a new type of steel-concrete composite
structure previously unused in the nuclear context in the United States, the staff required
Westinghouse to confirm many.0f'the structural properties of these modules through a series of
tests. One of these modules, which would be used in approximately 60 percent of the shield
building, was unable to satisfy the experimental protocol developed by Westinghouse and
agreed toby the staff. In particular, this structural module failed the out of plane shear test in a
brittle manner and therefore failed to exhibit ductile behavior. As I understand the issue, had
the second module type satisfied the test protocols, there would be no disagreement among the
staff. (This was in fact the case for the first module type used in the areas of the shield building
which are expected to experience higher loads during the design basis event.)

The point of contention appears to me to be whether this is necessary to comply with the
agency's regulations. The staff believes it does not because the forces that the shield building



would experience in the regions where these modules would be used would be much lower than
the loads that would lead to.failure of the module, in other words the module is strong enough.
This has been determined by Westinghouse through simulation and reviewed and approved by
the staff. As a result, the overall structure would exhibit ductile behavior because the second
module type would not be expectedto suffer significant deformation. In addition, the areas of

the shield building. in. which the energy dissipation are concentrated would involve the first
module type, which did exhibit ductile failure in experimental tests. Moreover the staff believes
that the most relevant co1de here American Concrete Institute (ACI)-349 does not require
ductility of all elements of the structure.

...... .The non-concurrer, however, believes this.does matter, because the most relevant code ACI-

349-approved by the staff as an acceptable code for demonstrating compliance with seismic
and structural regulations requires each element of the structure to demonstrate ductile failure
even for loads which exceed the expected design. loads of the design basis event, namely the.
safe shutdown earthquake. As I understand the position of the non-concurrer, the ductility
requirement. is a defense in depth measure to account for the inability to predict all the possible
loads on a" structure, but still ensure that there is not a catastrophic collapse if actual forces
during an earthquake or other event are different than the forces analyzed by Westinghouse
and the staff. Moreover ductility is an inherent property of the material determined by a test
protocol which subjects the material to forces several times the forces necessary to deform
steel. As a result, the ductility property is independent of the specific forces of any specific
scenario.

Many individuals have reviewed this disagreement, including the Advisory Committee on
Reactor Safeguards, and have found the approach taken by the staff acceptable. Based on the
information, I have seen at this point there appears to be no one technically correct judgment in
this case. Rather, the many reviewers of the shield building have different philosophical
approaches to acceptable design. I applaud the non-concurrer for pursuing his view of the most
appropriate manner in which to provide reasonable assurance of adequate protection.

I am not convinced at this time, however, that the design as presented does not.comply with the
Commission's regulations. While it is clear that the use of a ductile'material in all areas of the
shield building would provide an additional enhancement to safety, I am not convinced that
there is a clear case that such a design requirement exists in the most relevant ACI code-or any
of the other codes referenced by Westinghouse and the staff and therefore would be seen as a
necessary condition for approval by the staff. I suspect stakeholders will comment on this issue
during the proposed rule stage and I encourage the Commission to' specifically develop one or
more questions to frame the issue and guide stakeholders to comment in the most productive
manner for the Commission's consideration of the final rule for the design certification.

As part. of their review, the staff effectively developed a standard for steel-concrete composite
structures; however, I believe it would be more effective to develop such an approach apart
from any specific design review. It is clear from the staff's safety evaluation that one of the
challenges that they faced in reviewing the AP1000 shield building Wasthe lack of a directly
acceptable design and construction consensus standard. The lack of a directly applicable
standard necessitated the reliance on portions of closely related standards produced by ACI,
American Institute of Steel Construction, Japan Electric Association Code, and Federal
Emergency Management Agency. If this type of construction is to be continued in the United
States for facilities regulated by the NRC,. it would be advantageous to have such a detailed
standard developed independent of any specific design approval. Therefore, I also encourage
the staff to aid in any effort by the ACI or other consensus standard organization to develop a

. . . . . . . . . . ..,. . . ... : '-..' .- ..- ' ,- . ".-"....'- " "",-.• -• -•.,."-.- • :.. '"•• ., '/ -.'. ,.:•.•:,•:;i.,•.:• ':::"•i % "'. . - : ' ': ."..".'. : ". •".. .:.• .. ". ...- • .' .... •. .. ",



standard that covers the proper design and construction of steel-concrete composite structure
that form part of a nuclear power plant and that has nuclear safety-related functions.

As the staff evaluates comments on this piroposed rule, I am confident that the staff will continue
to demonstrate their commitmentto public health and safety and respect for differing views by
their thoughtful consideration of the public comments that may be submitted on the proposed
rule and the technical changes to the AP 1000 standard design, specifically, the shield building
abd instrumentation and controls.

kectof B. .. :oD .-

....... , . .........*.$>.- . *-c~,* - . .W~.... *. *. - *-~- .:-.-
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I approve the proposed amendment to 10 CFR Part 52 for publication
in the Federal Register, subject to the attached edits. I commend the
staff's successful demonstration of the NRC's.nonconcurrence...
process, which allows issues to be raised, evaluated, and
dispositioned with finality.

SIG19ATURE

02/2/11
DATE

Entered on "STARS" Yes V'No

., • . . .. . , , • ., .. .. • . , , . ' •.- , .



NOTATION VOTE

RESPONSE SHEET

TO: Annette Vietti-Cook, Secretary

FROM: COMMISSIONER MAGWOOD

SUBJECT: SECY-11-0002 - PROPOSED RULE: AP1000 DESIGN
CERTIFICATION AMENDMENT (RIN -3150-A181)

Approved X DisaF

Not Participating __

COMMENTS: Below

iproved Abstain •

Attached _ None

SIGNATURE

DATE

Entered on "STARS" Yes 4No

'A.

• .- .. " -• . . ,' .. . • ... .. :. .. . . . - , .. -. ,' . - ', -,: '" , '.- ' _ -" .. ',. .



Commissioner Magwood's Comments on SECY-11-0002

Proposed Rule: APIOOO DESIGN CERTIFICATION AMENDMENT

I approve-the -publication of the proposed amendment to 10 CFR Part 52 with minor
editorial edits attached.

I commend the staff for their diligence and tenacity in the performance of the safety
review -of this- amnendment. As the agency faces~ever emerging challenges and new
responsibilities, our priority remains, as always, the adequate pro 'tection of public health.
and safety. This rigorous safety review is an example of the agency's resolute work
.ethic that perpetuates NRC's worldwide reputation as a strong, stable,. predictable.
regulator.

It was edifying to see the.NRC',s Non-Concurrence. Process. in action. This~process,.
which allows employees to document their concerns early in the decision-making
process and have them addressed as the issue moves through the. management chain,
is a hiealthy practice and contributes to more robust end products.

William D. Magwood, IV date
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Commissioner Ostendorff's Comments on SECY 11-0002

"Proposed Rule: AP1000 Design Certification Amendment (RIN 3150-AI81 )"

1 approve the staff'sproposed AP1000 rulemaking for publication in the Federal Register. The NRC staff•

and -ACRS's review of the AP1000 design for compliance with aircraft impact requirements and

evaluation of numerous updates to the original AP1000 design represents exceptional service and.

contribution to the NRC's safety mission. Of particular exemplary effort was the staff's identification of

AP1000 shield building vulnerabilities that had existed in an earlier proposed design. In reviewing this

first-of-a-kind design, the staff appropriately demonstrated a questioning, safety-focused attitude to

identify and resolve critical-safety issues. These issues were handled with high technical and managerial

competence. Ultimately, the applicant made significant modifications to the shield building design which

the staff and ACRS independently determined to be acceptable. I also commend the staff for embodying
an-open collaborative work environment that allows diverse or dissenting views to be raised and

appropriately assessed using the NRC's established processes. I considered this particular AP1000

review prototypical-of an NRC strength to vet issues openly and foster constructive resolution. The

Commission is ultimately best served when safety issues are addressed in this manner. I look forward to.

reviewing the final rule and the staffs evaluation of comments on the proposed rule.
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AUNITED STATES

NUCLEAR REGULATORY COMMISSION
ic •ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

WASHINGTON, DC 20555 - 0001

December 20, 2010

The Honorable Gregory B. Jaczko
Chairman
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

SUBJECT: LONG-TERM CORE COOLING FOR THE WESTINGHOUSE AP1000

PRESSURIZED WATER REACTOR

Dear Chairman Jaczko:

During the 5 7 7th and 5 78th meetings of the Advisory Committee on Reactor Safeguards (ACRS),
November 4-6, and December 2-4, 2010, we reviewed the NRC staff's safety evaluation of the
adequacy of long-term core cooling as it applies to the AP1000 design certification amendment
application. AP1000 long-term core cooling performance was also reviewed during
subcommittee meetings held on November 19-20, 2009, October 5, November 17-19, and
December 1, 2010. During these meetings, we had the benefit of discussions with
representatives of the NRC staff and the Westinghouse Electric Company (WEC or applicant).
We also had the benefit of the documents referenced.

CONCLUSION AND RECOMMENDATION

1. The regulatory requirements for long-term core cooling for design basis accidents have
been adequately met, and the issue is closed for the AP1000 design.

2. This conclusion is based on the cleanliness requirements specified in the amendment.
Any future proposed relaxation of these requirements will require substantial additional
data and analysis.

BACKGROUND

On May 8, 2008, the Commission issued a Staff Requirements Memorandum (SRM) stating
that, "the ACRS should advise the staff and Commission on the adequacy of the design basis
long-term core cooling approach for each new reactor design based, as appropriate, on either
its review of the design certification or the first license application referencing that reactor
design." The main focus of the Commission's concern was the ability of the safety systems to
provide adequate core cooling over extended time periods when the Emergency Core Cooling
System (ECCS) recirculation mode is activated during a design basis accident (DBA).

The AP1000 is a pressurized light water reactor design that incorporates new passive safety
features not found in current operating pressurized water reactors (PWRs). These include a
Passive Containment Cooling System (PCS) to transport heat to the ultimate heat sink for
accident scenarios.



2

Many aspects of long-term cooling (LTC), excluding the effects of debris, were considered as
part of the AP1000 certification process that was completed in January 2006. This letter report
addresses the effect of debris on LTC.

DISCUSSION

For AP1 000 LTC, coolant is driven by gravity head through the core. The coolant exits, as a
steam-water mixture, mainly through the Automatic Depressurization System (ADS-4) valves.
The steam flowing out from the core removes decay heat and is condensed on the inside of the
steel containment shell. The condensed water flows down the containment walls, is collected in
the In-Containment Refueling Water Storage Tank (IRWST), and is recirculated. Screens
placed between the IRWST and the core capture debris. Sump screens are placed in another
possible flow path, which is through the loop compartment to the core.

During loss-of-coolant accidents (LOCAs) the level in the IRWST tank drops, redistributing
water to the region around the reactor vessel and associated piping, causing much of the piping
to be submerged. Breaks in this piping, such as in the cold legs or the direct vessel injection
(DVI) lines, can be submerged and provide an unfiltered flow path to the reactor core.

The main sources of debris are: 1) latent containment debris, such as hair and clothing fibers; 2)
debris generated by LOCA jets and exposure to post LOCA conditions; and 3) chemical
precipitates that form in the recirculating water stream. WEC has taken advantage of what has
been learned with regard to the GSI-1 91 issue for the fleet of operating PWRs. Efforts have
been made in the design to minimize LOCA-generated debris by selecting low fiber, low
particulate insulation and LOCA resistant qualified coatings. Stringent containment cleanliness
requirements have been imposed in the amendment that limit fibrous latent debris and the
amount of aluminum that can be submerged. Sump screens have been designed to assure
negligible reduction in recirculation flows due to debris accumulation on them.

Because of these actions, any potential problems with LTC would primarily be due to flow
blockage in the core which may trap materials that pass through the screens, and more
importantly, materials that enter the core directly through submerged breaks. The possibility
that unfiltered water, carrying in some cases a major portion of the suspended fibrous and
particulate debris, will gain ingress directly to the core is unique to the AP1000 design.
Furthermore, the gravity head available in the AP1000 for driving flow through a core in which
debris has accumulated is limited. Both of these factors add to the difficulties in determining the
adequacy of AP1000 LTC.

In the certified design, the applicant carried out a series of calculations using WCOBRA/TRAC,
which had been accepted for analysis of LTC, without considering debris. Resolution of debris
effects was deferred to the combined license (COL) stage but is now being addressed in the
amendment. In the calculations for the design certification amendment, WCOBRA/TRAC was
also used. The effect of debris, which mainly causes in-vessel head losses, was modeled by
introducing a constant loss factor at the core inlet. The purpose of these calculations was to
determine how the loss factor affected ADS-4 vent qualities (the mass fraction of steam),
pressure loss across the debris bed, and mass flux through the core. Based on analysis of the
results, the applicant proposed what is effectively an acceptance criterion that requires pressure
drop through the debris bed to be less than a specified amount at a specified flow rate. When
the criterion was met, the WCOBRA/TRAC results indicated that the ADS-4 vent quality would
be less than 50 percent which resulted in acceptable boron concentration. At our request,
additional results were obtained with higher loss factors to elucidate the margins inherent in the
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proposed acceptance criterion with regard to critical heat flux and boron concentrations. These
indicated sufficient margin to account for uncertainties, and we agree that the acceptance
criterion should be as proposed by the applicant.

To determine whether blockage under representative debris loadings and flow conditions would
meet the acceptance criterion, the applicant conducted a series of tests in a pumped flow loop.
The loop incorporated a part-length fuel bundle with representative inlet and spacer geometries.
Flow rates were varied to simulate the transient mass flux through the core as the debris bed
built up, though the lowest flow rates studied were somewhat higher than the value of the flow
rate for the acceptance criterion. Fibrous and particulate debris loadings were conservative but
were varied over a narrow range. An approved surrogate material was added over a period of
time to simulate the effect of chemical precipitates, such as aluminum oxyhydroxide that might
form. The reference experimental protocol was selected to follow the sequence of events
expected for the long term recirculation phase of a DBA. However, the exact protocol that
should be used is unclear, and tests have shown that variations in protocol can result in
significant differences in pressure losses. For example, in a test where the protocol was
inadvertently varied to follow a non-representative event sequence, a significantly larger debris-
bed pressure loss was obtained than for the same case run with the reference protocol.
However, the pressure loss still remained within acceptable limits.

For the tests used to determine whether the acceptance criterion could be met, the fibrous
debris used was derived from NUKON insulation which may not be typical of the latent debris
that might accumulate in the core in an AP1000 DBA. Two tests were conducted with non-
reference protocols using debris containing hair and clothing fibers. While the pressure loss
behavior was somewhat different from that observed in the NUKON-based test, the pressure
losses were within the acceptable range.

Most of the tests were conducted at room temperature. In two exploratory tests, debris-bed
pressure losses decreased significantly when the temperature was raised to values closer to
those expected during LTC. The lower pressure losses are consistent with the effect of
increasing temperatures on water viscosity. However, the net effect of increased temperature
on head loss is still uncertain since organic materials may behave differently at LTC
temperatures than the NUKON-based debris used in the tests. Absent additional experiments
at LTC temperatures using organic fibers (hair, clothing) and prototypical water chemistry, it is
not certain that the observed benefit of higher temperature will provide additional margin.

In the tests, the head losses that arose from debris accumulation in the fuel inlet region were
rather low when the debris consisted of fibers and particulates alone. However, when the
surrogate chemical precipitates were added gradually, head losses rose sharply initially, but
generally leveled off as more was added. The effect of the chemical precipitates will depend on
the rate of their formation. Although this is uncertain, the rate at which surrogates were added
in the tests appears to be conservative.

Radiolysis in the containment atmosphere and doses to cable insulation might form small
amounts of nitrogen oxides and hydrogen chloride which may acidify the water condensed on
the containment wall. The acidified water may leach zinc from the containment coating. If some
zinc does dissolve into the recirculating water stream, the chemical load that should be
considered in evaluating debris head losses would be increased. While the experiments
indicating that head losses level off with the addition of chemical surrogates suggest that the
effect of the possible zinc load could be small, the effect has not been investigated and adds to
the uncertainties.
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In view of the relatively narrow range of conditions explored in the applicant's test program and
the significant uncertainties in the results, a site visit was conducted to better understand the
AP1 000 related results in the context of in-core debris effects found in the PWR Owner's Group
(PWROG) experiments. These cover a wide range of conditions and, while not directly
applicable to the AP1000, offer valuable insights into the effects of various experimental
parameters.

As a result of the issues arising in subcommittee meetings and the site visit, additional
experimental results from the PWROG program at lower flow rates and higher fiber loadings
were made available to us.

When the additional WCOBRA/TRAC analyses and the additional experimental results are
taken into account, in-core debris bed pressure losses appear to meet the acceptance criterion
with sufficient margin to account for the uncertainties, including those due to chemical effects,
experimental protocol, and debris constituents. This conclusion is based on the limits on latent
debris and submerged aluminum specified in the amendment. These cleanliness specifications
should not be relaxed without additional analyses, a much wider range of experiments at
prototypical conditions, and NRC review of these findings.

In summary, debris generation during DBAs has been minimized by the choice of LOCA-
resistant insulation and coatings. This, together with the large flow area sump screens, results
in negligible head losses except in the inlet regions of the core. With regard to in-vessel debris
effects, the acceptance criterion established by the applicant is adequate to assure LTC. The
criterion is met with sufficient margin to account for uncertainties provided the stringent
cleanliness requirements specified in the amendment are maintained. The AP1 000 design,
therefore, meets the regulatory requirements for LTC during design basis accidents.

Sincerely,

IRA!

Said Abdel-Khalik
Chairman
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In view of the relatively narrow range of conditions explored in the applicant's test program and
the significant uncertainties in the results, a site visit was conducted to better understand the
AP1 000 related results in the context of in-core debris effects found in the PWR Owner's Group
(PWROG) experiments. These cover a wide range of conditions and, while not directly
applicable to the AP1000, offer valuable insights into the effects of various experimental
parameters.

As a result of the issues arising in subcommittee meetings and the site visit, additional
experimental results from the PWROG program at lower flow rates and higher fiber loadings
were made available to us.

When the additional WCOBRA/TRAC analyses and the additional experimental results are
taken into account, in-core debris bed pressure losses appear to meet the acceptance criterion
with sufficient margin to account for the uncertainties, including those due to chemical effects,
experimental protocol, and debris constituents. This conclusion is based on the limits on latent
debris and submerged aluminum specified in the amendment. These cleanliness specifications
should not be relaxed without additional analyses, a much wider range of experiments at
prototypical conditions, and NRC review of these findings.

In summary, debris generation during DBAs has been minimized by the choice of LOCA-
resistant insulation and coatings. This, together with the large flow area sump screens, results
in negligible head losses except in the inlet regions of the core. With regard to in-vessel debris
effects, the acceptance criterion established by the applicant is adequate to assure LTC. The
criterion is met with sufficient margin to account for uncertainties provided the stringent
cleanliness requirements specified in the amendment are maintained. The AP1 000.design,
therefore, meets the regulatory requirements for LTC during design basis accidents.

Sincerely,

IRA/

Said Abdel-Khalik
Chairman
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Schedules depict completion of staff safety and environmental reviews. COL and ESP Projects marked as "SCHEDULED"
reflect four months additional time to complete mandatory hearings. Issuance of license is dependent upon completion of
hearing process as well as design certification rulemaking for the selected design.

Schedule begin date is reflected as docketing date, or expected docketing date, following staff acceptance review.

Schedules depicted for future activities represent nominal assumed review durations based on submittal time frames in
letters of intent from prospective applicants.

Where applicable, actual schedules are used, based on schedules as shown on NRC public web pages. For schedules
under review, projected schedules are based on schedules as estimated by the NRC given the latest information the staff
has. Schedules for COLs representing design certifications that are under schedule review will be adjusted once DC
schedule is finalized.

Numbers in () next to COL name indicate number of units/site.
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UNITED STATES OF AMERICA
U.S. NUCLEAR REGULATORY COMMISSION

BEFORE THE COMMISSION

In the Matter of )
AP1000 Design Certification Amendment ) NRC-2010-0131
10 CFR Part 52 ) RN 3150-A 18

PETITION TO SUSPEND AP1000 DESIGN CERTIFICATION RULEMAKING
PENDING EVALUATION OF FUKUSHIMA ACCIDENT IMPLICATIONS

ON DESIGN AND OPERATIONAL PROCEDURES
AND REQUEST FOR EXPEDITED CONSIDERATION

I. INTRODUCTION

Petitioners, the AP1000 Oversight Group, Bellefonte Efficiency and Sustainability Team,

Blue Ridge Environmental Defense League, Citizens Allied for Safe Energy, Friends of the

Earth, Georgia Women's Action for New Directions, Green Party of Florida, Mothers Against

Tennessee River Radiation, North Carolina Waste Awareness and Reduction Network, Nuclear

Information and Resource Service, Nuclear Watch South, South Carolina Chapter - Sierra Club,

and Southern Alliance for Clean Energy, hereby petition the Commissioners of the U.S. Nuclear

Regulatory Commission ("NRC" or "Commission") to immediately suspend the API 000 design

certification rulemaking, which was noticed on February 24, 2011, at 76 Fed. Reg. 10,269.

Petitioners request expedited consideration because the comment period is due to expire on May

10, 2011, which is just five weeks from today.

The AP 1000 design approval process should be suspended while the NRC investigates

the implications of the ongoing catastrophic accident in Fukushima, Japan, and decides what

"lessons learned" must be incorporated into the AP 1000 design and operational procedures to

ensure that they do not pose an undue risk to public health and safety or unacceptable



environmental risks. The implications that must be studied cover a wide spectrum of regulatory

issues, including, but not limited to, adequacy of backup measures for loss of offsite power,

emergency core cooling, spent fuel storage risks, sufficiency of emergency planning and

adequacy of containment and shield structures. It is apparent that while little is known

definitively about the cause and impacts of what occurred at Fukushima, many aspects of the

accident have grave consequences for U.S. nuclear plants, including the AP1000 reactors.

At a minimum, the Commission's study of the lessons learned from the Fukushima

accident should contain the elements of the Lessons Learned study conducted by the

Commissioners in the aftermath of the 1979 Three Mile Island ("TMI") accident. Setting the

precedent for a full review and suspending actions, the Commission in that case, as well as an

independent Presidential Commission and several NRC technical panels, spent a year and a half

studying the regulatory implications of the accident and included an opportunity for comment on

its evaluation and the proposed regulatory reforms that emerged from that evaluation. See

Statement of Policy: Further Guidance for Power Reactor Operating Licenses, CLI-80-42, 12

NRC 654 (1980), describing the NRC's decision to suspend all licensing activities while the

accident was being investigated. ATTACHMENT 1.1 That decision and the NRC's

Backgrounder on the Three Mile Island Accident demonstrates the careful and comprehensive

manner by which the Commission investigated the accident and made regulatory changes and

recommendations to make existing and proposed reactors safer. ATTACHMENT 2.

Petitioners respectfully submit that the Commission has both the legal authority and the

duty to grant the above-requested relief under the Atomic Energy Act ("AEA") and the National

Environmental Policy Act ("NEPA"). The Commission may not license any new reactor if it

would pose an undue risk to public health and safety or the common defense and security, or if it

A list of attachments and their citations is included at the end of this Petition.
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poses significant environmental risks that have not been evaluated in an environmental impact

statement ("EIS"). Although the Fukushima accident is not yet well understood, it has already

presented the Commission with significant new information demonstrating potentially serious

deficiencies in both its regulatory program under the AEA and its assessment of environmental

risks under NEPA. Further review will yield further new information.

Therefore, the Commission should exercise its supervisory authority to order the

immediate suspension of any AP 1O0O-related rulemaking while it conducts a thorough and open

investigation of the implications of the Fukushima accident. That investigation should lead to a

safety and environmental evaluation of all aspects of the AP 1000 design and operational

procedures, with appropriate opportunities for public participation. 2

II. DESCRIPTION OF PETITIONERS

The Petitioners are primarily organizations that have petitioned to intervene and have

standing, because their members live within fifty miles, to bring appeals of combined

construction permit and operating license ("COL") hearings for new reactors that use the

AP1000 design: Vogtle Units 3 and 4 (Docket Nos. 52-025-COL and 52-026-COL), Bellefonte

Units 3 and 4 (Docket Nos. 52-014-COL and 52-015-COL), Levy County Units 1 and 2 (Docket

Nos. 52-029-COL and 52-030-COL), Shearon Harris Units 2 and 3 (Docket Nos. 52-022-COL

and 52-023-COL), Turkey Point Units 6 and 7 (Docket Nos. 52-040-COL and 52-041-COL) and

Virgil C. Summer Units 2 and 3 (Docket Nos. 52-027-COL and 52-028-COL) and William

States Lee III Nuclear Station (Docket Nos. 52-018 and 52-019).

2 This petition will also be submitted to the NRC Staff as a rulemaking comment, although the Petitioners reserve

the right to file additional comments and legal challenges to the rulemaking.
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Petitioners are also members of the AP 1000 Oversight Group, a consortium of affected

organizations that has previously submitted comments and testimony to the Commission, the

Advisory Committee on Reactor Safeguards ("ACRS") and the NRC staff on the AP 1000 reactor

design and operational procedures.

111. FACTUAL BACKGROUND

A. AP1000 Design Certification Rulemaking

Westinghouse-Toshiba submitted its AP1000 DCD Revision 15 to the NRC in March

2002, and the Commission issued a final rule certifying the AP1000 design in January 2006. 10

C.F.R. Part 52, Appendix D. However, at the time of the rulemaking approval, a significant

number of major Tier 1 items had not been completed by Westinghouse or reviewed by the NRC

staff. By letter dated May 26, 2007, Westinghouse submitted Revision 16 of the AP 1000 DCD.

On September 22, 2008, Westinghouse again updated its application to amend the AP1000 DCD.

The update, Revision 17, contained changes from those submitted in Revision 16. On

December 1, 2010, Westinghouse submitted Revision 18 to the AP1000 DCD. As discussed

at page 10,271 of the AP 1000 rulemaking notice, the AP 1000 DCD has been referenced in COL

applications for several proposed reactors, each incorporating various revisions of the AP 1000

DCD as reference documents:

Vogtle Units 3 and 4 - Rev. 18

Bellefonte Units 3 and 4 - Rev. 17

Levy County Units 1 and 2 - Rev. 16

Shearon Harris Units 2 and 3 - Rev. 17

Turkey Point Units 6 and 7 - Rev. 17

Virgil C. Summer Units 2 and 3 - Rev. 18
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William States Lees III Units 1 and 2 - Rev. 18

Despite the fact that the AP1000 DCD revisions have been referenced in individual COL

applications ("COLAs"), the NRC Staff has repeatedly found serious deficiencies in the design

requiring new revisions.

A notable example of a design issue that has not been resolved is the shield building.

Several years after the initial AP1000 design was "certified" by the NRC on May 26, 2007, and

after several revisions of the DCD, the Commission issued a rule, 10 CFR 50.150, requiring

applicants to include an assessment of the reactor design to withstand the impact of a large,

commercial aircraft. NRC staff issued a positive Advanced Final Safety Evaluation Report on

December 28, 2010 approving the shield building. This was done despite the filing by Dr. John

Ma, the NRC's lead structural engineer in charge of evaluating the shield building, of a formal

"non-concurrence" of dissent against the Staff's approval of the shield building.3 Dr. Ma,

supported by other experts, expressed concerns about the brittleness of the shield building and

concluded that it could fail if struck by a natural or manmade catastrophe. Among Dr. Ma's

concerns were:

a. The API000 shield building employed a new material never before used at nuclear

power plants, comprising 60% of the shield building, failed critical physical tests and

demonstrated that it was too brittle to withstand a natural or manmade impacts. In Dr. Ma's

words, impacts could cause the building to shatter "like a glass cup."

3 Dissenting View on APIO00 Shield Building Safety Evaluation Report With Respect to the Acceptance of Brittle
Structural Module to be Used for the Cylindrical Shield Building Wall (Redacted Version of Dr. John S. Ma's Non-
concurrence, November 4, 2010) and responses by other staff was packaged in ADAMS document ML 103370648,
December 13, 2010. Other concerns may have been raised in the unredacted version.
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b. Westinghouse substituted reconstituted computer simulations to demonstrate the

building's "robustness" rather than appropriate physical tests. Dr. Ma noted that Westinghouse

had failed these physical tests earlier.

c. Westinghouse uses a "mathematical concept" that underestimates the force of

earthquakes on the AP1000, according to Dr. Ma. As he wrote, "the design will be grossly

inadequate if the 'correct' and actual earthquake analyses were used."

d. The building design fails to meet American Concrete Institute standards that are

otherwise endorsed by the NRC.

In its related January 24, 2011 report on safety aspects of the Vogtle COL (which has

been designated by the NRC as the "reference" project for the AP1000 design), the ACRS also

indicated that the DCD was not ready for review, noting "the staff should review with us the

changes in design or commitments that are not yet incorporated in the COLA or referenced in the

Design Control Document (DCD), which significantly deviate from those presented during our

review." ATTACHMENT 3. The ACRS also stated it expected a new revision to the AP1000

DCD subsequent to or during the rulemaking period.

Despite Dr. Ma's non-concurrence and the ACRS' reservations, the Staff asked the

Commission to approve publication of the rule in the Federal Register. Even at that point,

however, Westinghouse-Toshiba was in the process of preparing Revision 19. Aware of the

weaknesses and potential revisions to the design, NRC Chairman Jaczko said in his comments on

the proposed rule that "it is clear from the staff's safety evaluation that one of the challenges they

faced in reviewing the AP 1000 shield building was the lack of a directly acceptable design and

consensus standard." ATTACHMENT 4. In spite of his concerns, however, the Commission

went ahead and published the proposed rule on February 24, 2011.
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Despite the large volume of the application and the significant number of revisions it had

undergone, the NRC offered an opportunity for public comment that was only 75 days long or

until May 10, 2011. The 75-day comment period was reduced from a one-year period that the

NRC had promised in its earlier versions of it schedule for new reactor licensing applications.

The proposed rule then specifies that NRC Staff will complete its review of public comments

within the extraordinarily short period of 30 days.

B. Fukushima Reactor Accident

As a brief summary of news reports, there are six nuclear reactors at the Fukushima

Daiichi nuclear power site, located near the town of Okama in the Fukushima Prefecture, with

another four reactors at another site nearby, Fukushima Daini. The sites are on the eastern

Japanese coast about 170 miles north of Tokyo. All of these GE-Hitachi boiling water reactors

("BWRs") are owned and operated by Tokyo Electric Power Company ("TEPCO"). The

earthquake and ensuing tsunami of March 11, 2011 appears to be causing the greatest problems

for the Fukushima Daiichi reactors and spent fuel pools.

Specifically, the Daiichi reactors lost backup power and emergency cooling capability;

hydrogen explosions caused serious damage to the crippled plants; reactor cores and spent fuel

pools overheated; and considerable radiation has been released. The use of plutonium MOX fuel

in Fukushima Unit 3 may have contributed to high radiation levels that have hindered adequate

control of the reactors and possibly to plutonium release into the environment.

Radiation effects on workers at the plants, emergency workers and the surrounding

population remain largely unquantified. Over the days following the accident, evacuation zones

were increased in size and it became apparent that devastation of homes and buildings from the
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earthquake and tsunami, and the lack of electricity and necessities, have compounded the public

health and safety problems of emergency planning efforts.

IV. THE COMMISSION MUST EXERCISE ITS SUPERVISORY JURISDICTION
TO ENSURE THAT REACTORS OF THE APOOO DESIGN DO NOT POSE
UNACCEPTABLE HEALTH, PUBLIC SAFETY, OR ENVIRONMENAL RISKS.

This petition invokes the Commission's supervisory authority under the AEA to oversee

all aspects of the regulatory and licensing process and its overriding responsibility for assuring

public health and safety in the operation of nuclear power facilities." Consolidated Edison Co.

of N. Y, Inc. (Indian Point, Units 1, 2 and 3), CLI-75-8, 2 NRC 173 (1975). See also 42 U.S.C.

§§ 2233(d), 2236(a), 2237. We also invoke the Commission's responsibility to ensure that no

reactor is licensed if it would pose undue risk to public health and safety or the common defense

and security.

One of the AEA's primary mandates is to prohibit the Commission from issuing a license

to operate a nuclear power plant if it would be "inimical to the common defense and security or

to the health and safety of the public." 42 U.S.C. §2133(d). Since the agency's inception, public

safety is "the first, last, and a permanent consideration in any decision on the issuance of a

construction permit or a license to ope rate a nuclear facility." Petition for Emergency and

Remedial Action, CLI-78-6, 7 NRC 400, 404 (1978) (citing Power Reactor Development Corp.

v. International Union of Electrical Radio and Machine Workers, 367 U.S. 396, 402 (1961)).

Therefore, under the AEA, the fundamental goal of the licensing process is to analyze and

evaluate the ability of the plant to operate in compliance with safety rules, and protect against

"anticipated" accidents and design basis accidents.
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Independent of the AEA, NEPA forbids the Commission from issuing a reactor license

unless and until you have taken a "hard look" at the environmental impacts of that licensing

action. Baltimore Gas & Electric v. Natural Resources Defense Council, 462 U.S, 87, 97 (1983).

Even where the impacts of a proposed licensing action have been studied and reported in an EIS,

NEPA requires you to supplement that EIS by considering the implications of any new

information that could significantly affect its outcome. 10 C.F.R. § 51.92. See also Marsh v.

Oregon Natural Resources Council, 490 U.S. 360 (1989). Under NEPA, the NRC must also

evaluate "reasonably foreseeable" impacts which have "catastrophic consequences, even if their

probability of occurrence is low." 40 C.F.R. § 1502.22(b)(1). In licensing hearings, the

Commission has required that the EIS address the probability of severe accidents and how to

prevent them if at all possible, or mitigate them if they cannot be prevented. See, e.g., Vermont

Yankee Nuclear Power Corp. (Vermont Yankee Nuclear Power Station), CLI-90-4, 31 NRC 333,

334-35 (1990); Carolina Power & Light Co. (Shearon Harris Nuclear Power Plant), CLI-01-1 1,

53 NRC 370, 3 86-87 (2001).

In numerous aspects related to the safety and environmental risks posed by the API1000

design and reactors using that design, the Fukushima accident is now providing new information

that must be considered by the NRC before reactors of that design may be certified. Accidents

with catastrophic consequences that were once considered to be of extremely low probability

have occurred; now the ramifications of those accidents must be dealt with and resolved safely

before new designs are reviewed and certified, and new reactors are licensed.

This petition is properly brought before the Commission rather than the NRC Staff,

because only the Commission has the authority to order the kind of comprehensive study and

suspension of rulemaking activity sought by Petitioners herein. The Energy Reorganization Act
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of 1974, 42 U.S.C. 2011 and elsewhere, broadly provides the Commission with responsibility for

the licensing and regulation of the construction and operation of nuclear reactors including the

review of safety and safeguards at those facilities. As evident in the process to develop the TMI

lessons learned, only the Commission has the authority to order the investigations and regulatory

actions necessary to review and respond appropriately to all of the ramifications of the

Fukushima accident.

V. SIGNIFICANT IMPLICATIONS OF THE FUKUSHIMA ACCIDENT ON THE
AP1000 DESIGN PROVIDE GROUNDS FOR SUSPENSION OF PROCEEDINGS
AND COMMENCEMENT OF AN INVESTIGATION.

Petitioners understand the fundamental differences between AP1000 reactors and the GE-

Hitachi BWRs used at Fukushima and many locations in the U.S. However, the Fukushima

accident has several direct implications with respect to the AP 1000 design and operational

procedures and the proposed reactors that use the AP1000 design. Some of the issues may be

design-based and others may be individual plant-based, but given the current flaws in the

certification process, those issues are intertwined. And given the Commission's overarching

goal of standardizing new reactors, it is appropriate to begin the inquiry by determining what

issues may be addressed generically. Only the Commission can postpone both the certification

process and the licensing process until the Fukushima lessons learned are investigated and

resolved.

While the debate over lessons to be learned from Japan will surely extend for months, if

not years, factors that will have great bearing on the proposed AP 1000 reactors include the

availability of off-site power, the development and implementation of emergency plans,

emergency cooling of the reactor core and spent fuel pools, the integrity of the reactor
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containment, the need for a far more robust structure around the spent fuel pools, the ability of

workers to function in a radioactive environment and the need for rapid operator response.

Each of those factors are compounded by the design challenges already identified with the

API 000 reactors.

During the past year Westinghouse-Toshiba and others within the nuclear industry have

made clear their wish that the DCD process be moved to completion. Based on recent events, it

seems that the only reason not to carefully reassess the AP1000 design, and in particular after the

Fukushima accident, would be due to the industry's hope to obtain financing for current projects.

With so many U.S. nuclear projects being sidelined over the past two years, the industry is eager

to convey to decision makers that U.S. nuclear power can be safely constructed and safely

operated.

While Petitioners do not have access to the Japanese plants to investigate causes or

effects, nor do they have access to evaluations carried out by TEPCO and others, news reports

about the Fukushima accident have already pointed to several real-world issues with the AP 1000

design, and other issues certainly may arise upon further investigation. Three of the more

important center on the loss of on-site and off-site power, the need to review all seismic and

natural disaster standards, and the need to plan for and implement emergency evacuations out to

a minimum of fifty miles.4 The lessons learned from Fukushima on these will need to be

incorporated in design and operational procedures, as well as accident risk assessment and

environmental impacts. Regardless of whether the accident is considered a design-basis threat or

beyond a design-basis threat, public health and safety simply need to be protected. The

Commission cannot resolve this matter until it has a better understanding of the precise problems

4 The Commission announced a full review of earthquake impacts on plant performance on March 19, 2011.
www.nrc.gov/reading-rm/doc-collections/news/2011/11-053.pdf
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and conditions that faced the operators at the Fukushima reactors, and what that means for U.S.

reactors.

The following additional issues are just some of the major concerns with the AP1000

design and operational procedures, showing how they may interact with preliminary Fukushima

lessons learned. In addition, it seems likely that as yet unidentified, or previously approved,

AP1000 design considerations now require additional scrutiny based on the lessons of the past

few weeks.

1. SHIELD BUILDING

Incorporating lessons learned from the Fukushima accident will require a new assessment

of the integrity of the shield building and in all likelihood necessitate a significant revision of the

APIOOO DCD. The shield building is among the many significant component and system

changes that occurred during the Rev. 18 review period, and yet significant questions remain

about the ability of the revised shield building to withstand similar pressures and stresses placed

on the Fukushima reactors. Although the Fukushima reactor buildings are of a different design,

reports suggest that internal pressures resulted in collapse of several reactor buildings, forces that

could be exceeded by external impacts caused by deliberate acts of malice.

The integrity of the AP1000 shield building remains unresolved long after the NRC staff

signed off on Westinghouse-Toshiba's report that the AP 1000 design complied with the aircraft

impact rule, 10 CFR 50.150, and its structural requirements for protecting the reactor and critical

safety equipment against aircraft impact, as well as stress from earthquakes, winds and the

weight of the emergency cooling water tank located on top of the building. Instead of requiring

Westinghouse-Toshiba to correct the deficiencies in the design, the NRC has apparently allowed
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industry's increasing pressure for DCD approval to cause it to bypass safety-based regulations

and ignore the grave concerns of one of the agency's longest serving technical experts.

As discussed above, Dr. John Ma, the NRC's lead structural engineer in charge of

evaluating the shield building, has voiced very serious criticisms of the shield building, including

the concern that impacts could cause the building to shatter "like a glass cup." He also said

Westinghouse-Toshiba underestimates the force of earthquakes. As he wrote, "the design will be

grossly inadequate if the 'correct' and actual earthquake analyses were used." He also concluded

that the API1000 building design fails to meet American Concrete Institute standards that are

otherwise endorsed by the NRC. In light of the Fukushima accident, these concerns are very

serious indeed and must be investigated before the AP1000 rulemaking can proceed.

On March 7, 2011 Rep. Edward J. Markey wrote to Chairman Jaczko regarding Dr. Ma's

concerns and raised questions about why the NRC approved the AP 1000 design without having

resolved several fundamental contradictions between the NRC's position and safety standards.

ATTACHMENT 5.5 Rep. Markey's letter lays out the procedures leading up to the Ma Non-

concurrence and the subsequent Staff response, and concludes that the NRC Staff appears to

have acknowledged that addressing Dr. Ma's concerns would improve the shield building design,

but then "chose to abdicate responsibility."

As Chairman Jaczko noted in his comments on the DCD rulemaking regarding the

concrete standard, "If this type of construction is to be continued in the United States for

facilities regulated by the NRC, it would be advantageous to have such a detailed standard

5 The Petitioners join Rep. Markey in calling on the NRC to immediately publish an unredacted version of the Non-
concurrence Statement and related documents.
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developed independent of any specific design approval."'6 ATTACHMENT 4. The Chairman

also indicated the Staff believes the module "is strong enough" to be used in certain regions of

the U.S. where "forces ... would be much lower than the loads that would lead to failure of the

module." That not only seems to represent a narrow sliver of regulatory assurance, it also

indicates that the AP1000 could not be licensed in parts of the U.S. with seismic histories of

some undefined magnitude and longevity.

Chairman Jaczko's assessment of the Staff findings refers only to earthquake forces,

ignoring hurricanes and manmade forces the shield building is also required to protect against.

That apparent exclusion, along with Dr. Ma's overall concerns, are of particular importance

given that the NRC's aircraft impact rule in essence exempts the API000 from of the risk of an

airliner crash into the shield building. The rule simply requires Westinghouse to conduct an in-

house assessment but does not require that it be submitted for NRC or public scrutiny.

2. EMERGENCY COOLING

The power failure caused by the earthquake and resulting tsunami resulted in one of the

most serious conditions that can affect a nuclear plant-a "station blackout"--during which off-

site power and on-site emergency alternating current (AC) power is lost. Nuclear plants

generally need AC power to operate the motors, valves and instruments that control the systems

that provide cooling water to the radioactive core. If all AC power is lost, the options to cool the

core are limited. Under the present DCD rulemaking plan, with the intention to issue a COL at

Vogtle immediately upon the promulgation of the rule, the result would be to begin construction

without resolving fundamental issues with the AP1000 design or the results of lessons learned

6 Chairman Jaczko's Comments on SECY-1 1-0002 "Proposed Rule: API000 Design Certification Amendment,"

January 31, 2010. MLI 10400453 (February 9, 2011)
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from Fukushima regarding the ability to provide adequate water or other options to cool the

reactor cores.

Of direct concern is that water tanks on the top of the proposed AP 1000 reactors could be

lost or water recirculation pumps hindered by severe earthquakes, tornadoes, plane crashes or

terrorist attacks. Recent communications between Westinghouse-Toshiba and the ACRS

regarding emergency cooling indicate a continuing dispute over the purported benefits of the

AP1000's "passive cooling" compared to active, safety-grade high injection pumps used in

nuclear power plants in the U.S. Those communications are replete with clear indications of

future design changes and years of bickering over compliance and marginalizing safety. The

importance of this problem is clear, as noted in the above-mentioned ACRS report on the

proposed Vogtle reactor, January 24, 2011, at page 6:

The DCD PRA [Probabilistic Risk Assessment] acknowledges that core damage
frequency Would increase by a factor of 6,000 if failures of containment
recirculation and in-containment refueling water storage tank screens occur, but
uses only a "conservative screen failure rate, rather than a model that would
account for debris."

ATTACHMENT 3. In short, Westinghouse-Toshiba sought more relaxed standards at the

expense of safety.

The NRC addressed the some of the problems with the water recirculation cooling system

on December 20, 2011. The ACRS noted in a December 20, 2011, report on containment

cleanliness that

the gravity head available in the AP1000 for driving flow through a
core in which debris has accumulated is limited. Both of these factors
add to the difficulties in determining the adequacy of AP 1000 LTC
[long term cooling].

ATTACHMENT 6. Then in its February 23, 2011 letter, Westinghouse-Toshiba argued that it is

not legally required to comply with the ACRS recommendation of December 20, 2010, that
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standards for management of debris within containment would be included in the Technical

Specifications for the DCD Revision 19. ATTACHMENT 7. The dispute is in part over when

and whether additional testing would occur involving the potential clogging of two sets of filters

crucial to maintaining emergency cooling, and the prospect of reliance on a later and speculative

regulatory compliance strategy based on an inspection program. If approved by the NRC, this

approach would leave compliance in the "generic issue" regulatory morass that has confounded

compliance at scores of operating nuclear power plants since the 1990s regarding that same

critical issue of recirculating cooling water during a Loss of Coolant Accident.7

Concerns about systems vital to long term core cooling go well beyond the dispute over

debris limits and technical specifications, and the Fukushima accident raises further questions

about recirculation failures. The API000 design basis accident is predicated on preparations for

control of filter-blocking debris originating below the containment flood line, while early images

from Fukushima make clear that large amounts of structural debris from high in the building can

fall toward the floor, thus potentially clogging recirculation filters. Much of this risk is common

among various plant designs, but is even more problematic with passive, rather than safety grade

high injection recirculation systems. It should be noted that the ACRS concerns reflect primarily

the routine cleanliness of the containment region, not the collapse of the reactor buildings such as

those at Fukushima, which for the AP 1000 could cause massive amounts of debris to impede

emergency water recirculation, thus the cooling of heated core and fuel assemblies.

Union of Concerned Scientists, Regulatory Malpractice: NRC's Handling of the PWR Containment Sump
Problem, 2003. www.ucsusa.org/nuclear-power/nuclear-powerrisk/safety/regulatory-malpractice-nrcs~htm]
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3. SPENT FUEL STORAGE

Much of the attention at the Fukushima accident relates to the apparent release of

radiation due to loss of cooling water in the spent fuel pools resulting in excess heat and fires.

Upcoming lessons from Fukushima regarding spent fuel cooling will, with all certainty, call for

significant changes to AP 1000 DCD, such as a robust containment structure for spent fuel

storage, far lower storage density, adequate water supplies for cooling, and back-up power to

maintain pumps needed for maintaining the flow of cooling water.

All operating nuclear power plants originally used low density spent fuel storage, but the

lack of a national solution for long-term storage of spent fuel caused plants owners over the years

to reconfigure cooling pools to allow more spent fuel assemblies into those pools. Among the

many areas where licensee-requested revisions to the AP 1000 design have been made by

Westinghouse-Toshiba as a means to lower overall cost estimates, one of the most inconceivable

was increasing the proposed storage density in the spent fuel pools. In Revision 15 of the DCD,

Section 9.1.2.1, the spent fuel racks allowed for 619 fuel assemblies, while Revision 18 has

increased the density of the racks to 884 assemblies, an increase of 42.8%. The higher density

fuel pools require boron shields between stored assemblies to reduce the risks of criticality.

Those shields, however, also exacerbate the build-up of heat if cooling flow is lost.

Increasing the density of fuel storage certainly cut many millions of dollars in cost, but

reverting to higher density racking of assemblies completed defies the National Academy of

Sciences ("NAS") warning in 2005, that such re-racking introduced the likelihood that even

partial loss of cooling water could cause an exothermic reaction resulting in degradation and

possible fire of spent fuel assemblies and leading to release of potentially large inventories of

17



cesium- 137 and other radionuclides. 8 The NAS committee found that an attack or accident

which partially or completely drains a plant's spent fuel pool could cause a high-temperature fire

and release of large quantities of radioactive material into the environment. This is apparently

exactly what is occurring at the Fukushima reactors.

4. CONTAINMENT OF REACTOR UNITS.

The Fukushima accident demonstrates that the integrity of the containment structures is

of fundamental importance. The Fukushima lessons learned will show that rather than

backsliding because of cost considerations, a robust containment is necessary. Even after the

roofs of the secondary containment buildings were blown off by hydrogen explosions, the

primary containment structure at each reactor was intended as the last defense against major

radiation releases. A review of the effectiveness of the reactor containments, especially if

radiation was released through cracks in the containment structure, could have direct

implications for containment thickness and material, as well as coating and inspection protocols.

The high temperatures already documented at the Fukushima reactors may further impact the

effectiveness of the AP 1000 design, causing containment degradation, widespread cracks or even

major breaches of the containment.

The AP 1000 containment is structurally weaker than those at most currently operating

nuclear power plants, in large part because of its alleged "passive design." The Staff's

acceptance of the AP1000 containment, lack of hydrogen igniters, and lack of safety grade

equipment throughout the reactor reverses decades of NRC and industry advocacy for "defense

in depth" and requirements for robust containment. Unlike the containments at Pressurized

8 National Academy of Sciences, Spent Fuel Stored in Pools at Some U.S. Nuclear Power Plants Potentially at Risk

From Terrorist Attacks; Prompt Measures Needed to Reduce Vulnerabilities, April 6, 2005,
www.nap.edu/catalog.php?record-id= 11263
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Water Reactors ("PWRs"), the AP1000 design does not have a robust drywell containment. It is

evident that instead of having a design that is optimized to provide protection to public health

and safety, the AP 1000 design has multiple problems that have eluded Westinghouse-Toshiba

and Staff resolution.

Last year, the AP 1000 Oversight Group submitted two reports by Fairewinds Associates

and provided testimony to the ACRS on design flaws with the containment systems in the

proposed AP1000 reactors. 9 The fundamental concern expressed in the reports and presentation

to the ACRS is that in instances where there were cracks or through holes in the containment

structure, excessive amounts of radiation would be released during loss of cooling accidents, as

pressurized steam would be forced through the hole and then vented directly into the atmosphere,

without any filtering.' 0

In its review of containment liner corrosion, NRC staff conducted a preliminary

investigation of containment cracks in several U.S. reactors and found the currently followed

coating and inspection regimens may not be sufficient. 1" The information notice reviewed

containment flaws at the Beaver Valley, Brunswick and Salem reactors, noting corrosion and

through holes undetected by routine inspection. However, a complete investigation of the related

containment problems at U.S. reactors has not been conducted although it should be apparent

that containment integrity will be shown to be of paramount importance in the Fukushima

lessons learned.

9 Fairewinds Associates, Post Accident AP1 000 Containment Leakage. An Unreviewed Safety Issue, April 7, 2010,
attached to Petition to Initiate Special Investigation on Significant API000 Design Defect by the API000 Oversight
Groups, April 21, 2010; and Fairewinds Associates, Nuclear Containment Failures: Ramifications for the APIQ00
Containment Design, December 21, 2010, submitted to ACRS on December 21, 2010. Both reports are available at
www.fairewinds.com/reports and will be submitted into the rulemaking record separately.

'0 A related contention regarding the adequacy of the coating and inspection protocols at the Vogtle reactor was

raised as a contention in the review of its COLA. Docket Nos. 52-025 COL and 52-026 COL.

" Containment Liner Corrosion, NRC Information Notice 2010-12, June 18, 2010. ML 100640449.
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VI. EVEN IF THE COMMISSION DOES NOT SUSPEND THE RULEMAKING
PROCEEDING AND COMMENCE AN INVESTIGATION, 75 DAYS IS NOT A
SUFFICIENT AMOUNT OF TIME TO COMMENT ON THE AP1000 DCD.

As discussed above in Section III.A, the time frame provided for comments on the

complex and continuing revisions of the AP 1000 design is extraordinarily brief under any

circumstances. The Petitioners believe the rulemaking period was reduced from its originally

planned one year because of pressure on the Commission to license reactors, even though delays

from Westinghouse-Toshiba in providing information for the NRC staff review have contributed

to the design certification amendment being extended by several years. In our opinion, several

unresolved design and operational issues have not been given adequate review, and certainly

have not been resolved safely. As shown by the ACRS correspondence cited above and the

opinion of Dr. Ma, even prior to the need to fully investigate the ramifications of the Fukushima

accident on the AP1000 reactors, their design and operational procedures was so deficient that it

should have been sent back for further review.

The Fukushima accident complicates the AP 1000 review for all parties, not least because

technical experts across the nation and world are devoting countless hours toward minimizing

damage and analyzing the unprecedented combination of failures involving various

configurations of reactors and spent fuel storage pools. Governments around the world and

organizations, such as the World Association of Nuclear Operators, have begun investigating the

impacts of the Fukushima accident.

In addition, it is widely reported that Japan's manufacturing infrastructure has been

seriously disrupted by the earthquake, tsunami and the evacuation from the region surrounding

Fukushima. At this time it is not clear the extent to which Westinghouse-Toshiba's facilities
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have been disrupted, but it seems likely there could be production train uncertainties for the

multiple components and technical expertise involved in nuclear design and construction in

several countries. Since China leads in construction of the APlOO0, U.S. orders for those

services and equipment may not be prioritized as Toshiba resumes ordinary operations at some

point in the future.

Because of the accident, most of the experts on nuclear power plants have been deluged

with news reports and request for information on what that accident means, and have had little

opportunity to review the 173 documents, comprising thousands of pages, in the DCD Revision

18 and to compare them to earlier versions of the AP1000 design. And, as the NRC itself has

directed significant resources to the Fukushima situation and has placed a renewed focused on

safety issues at operating US plants, it is unclear how this redirection of Commission resources

and attention will impact the AP1000 rulemaking and 30-day review of public comments. 12

VII. DELAY OF THE AP1000 RULEMAKING IS NOT ONLY NECESSARY FOR
COMPLIANCE WITH FEDERAL LAW BUT WILL CONTRIBUTE TO THE
STABILITY OF THE LICENSING PROCESS ON THE FEDERAL AND STATE
LEVELS.

In addition to the argument above that the Commission has a legal obligation to address

new information before proceeding with a rulemaking that will establish a significant part of the

basis for licensing new reactors with the AP1000 design, the precedent set by the thorough

review of the TMI accident should be followed. After that accident, the lessons learned showed

a number of essential changes to reactor design and operational procedures. Similarly,

Petitioners believe that a ""hard look" at the Fukushima accident will in all likelihood lead to

12 See for example the NRC's announced review of the Fukushima accident, March 23, 2011, adjusting the NRC's

schedule on a variety of matters. www.nrc.gov/reading-rm/doc-collections/news/2011/11-055.pdf
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changes in the design and operation of the AP 1000 reactors. The AP 1000 reactor design and

operational procedures have been through many reiterations over the past decade, and some of

the revisions have been significant. But if a change in design or procedures s warranted to

protect public health and safety, the Commission is required to make the change.

Unlike the early 1980's during the review of TMI accident, currently no COLs have been

issued and no reactors have begun construction. As a result, suspending the rulemaking on the

AP1000 design certification will be beneficial for the stability of the regulatory process.

Allowing the rulemaking to proceed, and then issuing COLs prior to knowing what the final

design will be, is clearly against the long-standing NRC policy to "design once, build many

times." Petitioners acknowledge major changes may make the reactors more costly but it makes

sense from a policy perspective to find out first what changes are needed, and then implement

the changes at the design stage rather than begin construction and make even more costly

changes during construction. Its better for all decision makers, agencies, customers, utilities and

financial institutions to know what will be expected before construction rather than to face what

could be significant cost overruns in the middle of a project.

The Commission's suspension or postponement of a project is not without precedent; the

NRC's review of the Bellefonte reactors was suspended on September 29, 2010. The reviews of

the Shearon Harris and Levy County reactors have been postponed as the proposed operating

dates have been delayed. Many of the reactors on the schedule for new reactor licensing have

been constantly delayed as has the overall schedule for the certification process.

ATTACHMENT 8. Petitioners find it troublesome for the NRC to issue COLs for these plants

on incomplete designs and operating procedures, especially since it appears likely that the design

will have to be modified after assessment of the Fukushima accident.
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VIII. CONCLUSION AND REQUEST FOR RELIEF

Given that the unresolved design problems with the AP1000 design and operational

procedures, some of which are referenced above, and the unknown, but likely, lessons learned

from the Fukushima reactors, will in all certainty require changes to the AP 1000 design, the

Petitioners pray they be given the following relief:

1. The Commission should immediately postpone the ongoing rulemaking on

the AP 1000 certification; and

2. The Commission should initiate a comprehensive review of the Fukushima

accident to develop lessons learned for new reactor designs and the

subsequent development and implementation of new regulatory safeguards

to protect public health and safety.

Respectfully submitted, this the 6 1h day of April, 2011.

FOR THE PETITIONERS:

/s/jdr

John D. Runkle
Attorney at Law
Post Office Box 3793
Chapel Hill, North Carolina 27515
Telephone: 919-942-0600
Email: jrunkle@pricecreek.com
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UNITED STATES OF AMERICA.
NUCLEAR REGULATORY COMMISSION

COMMISSIONERS

John F. Aheame, Chairman
Victor Gilinsky.

Joseph. M. Hendrie.
Peter A. Bradford

In the Matter of PR-MIsceeianE

(45

STATEMENT OF POLICY:
FURTHER COMMISSION
GUIDANCE FOR POWER
REACTOR OPERATING
LICENSES Decemb

•: CLI-80

eous Not

FR 4173

er 18, 1'

42 although the [licensing. and appeal] boards may entertain contentions
asserting that the supplementation is unnecessary (in full or in part) and they
may entertain contentions that one or more of the supplementary require-
ments. are not being complied with; they may not entertain contentions
asserting that additional supplementation is required. Id

On November 3, 1980, by a vote of 2-2, the Commission denied a request
for a stay of the .Statement .of Policy-filed by the Union of Concerned
Scientists and the Shoreham Opponents Coalition.

-On October 28, 1980, by a vote of 4-0, the Commission approved
NUREG-0737, "Clarification of TMI Action Plan Requirements," which is
alettei from D.G. Eisenlut, Director of the Division of Licensing,-NRR, to
licensees of operating power 'reactors and'applicants. for operating licenses
forwarding post-TMI. requirements. NUREG-0737 now supersedes. NTj-

98) REG-0694, thelatter being the document which4,forms the core of* the
substantive requirements in: the. aforementioned -Statement :of Policy.
NUREG-0737. makes numerous significant changes in NUREG-0694. In

:someinstances,-the Tequirements.'in NUUREG-0694`are made more flexible,

=epecially as to imiplementation schedules. In some instances, the require-
ments'in-NUREG-0694 are made more strict. In addition, NURBG-0737

80 adds new requirements, taken.from previously issued Bulletins and Orders,
8which' were not paprt ofNUREG-0694. .

The Commission's approval of NUREG-0737 requires' that .som¢e
cbaiiges be madein the pir'eviously adopted Statements of Policy.'Moreovyr,
tie Commission has :now had More time to reflect upon the'distinction
between interpretive. and supplementary requirements, as originally set
f mihinNUREG-0694 aini as modified in NUREG-0737, and believes thit

the number of supplementa'y requirements may be quite small. For these

ic reasonis, the Commission has decided that the-Statement 0f Policy sh1u0d
ilng be" iamended 'as set forth in th 'Appendix to this Memorandum and Order.

i. isbo ORDERED.

ofe. For the Commission,

..d ..-rn• ;"..- . .r try yI' rTT*T "T1

The Commission issues a revised Statement of Policy concerning
implementation of TMI-related requirements into the licensing process.

MEMORANDUM AND ORDER

Recently the Commission, by a vote of 3-2,issued a Statement of Pol
entitled "Further Commission Guidance for Power Reactor Operat
Licenses." 45 FR 41738.(June 20, 1980). In essence, the Statement of Pol
announced the intent of the Commission that in future actions on nuci
power reactor operating license applications, it would look to the list
"Requirements for New Operating Licenses" found in NUREG-0694 (Ju
1980) as setting forth requirements for new operating licenses which shoi
be "necessary and sufficient for responding" to the accident at Three M
Island ("TMI"). Consequently, current operating license applications w
to be.judged against present NRC regulations, as supplemented by th
TMI-related requirements. Insofar as certain of the provisions of NURE
0694 sought to .impose operating license requirements beyond tht
necessary to show compliance with the regulations:
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aVI.ULUll J. %'..,riILr

Secretary of the Commission
Dated .at Washington, D.C.
thisi 18th day of December, 1980.

• 'Cheinn Ahearno concurs in amending the policy statement, but disagrees in how it should
be amended. His dissenting views are attached to the Appendix..
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U.S. NUCLEAR REGULATORY COMMISSION

FURTHER COMMISSION GUIDANCE:

FOR POWER REACTOR OPERATING LICENSES

REVISED STATEMENT OF POLICY'

I. BACKGROUND

After the March 1979 accident at Three Mile Island, Unit 2, :theý
Commission directed its technical 'review resources to assuring the. safety0ofi
operating power reactors rather than to the issuance of new licensesrl
Furthermore, the Commissioh decided.that power reactor licensing. should..
not continue until. the assessment of-Athe TMI- accident had: rb6ei
substantially completed and comprehensive. improvements in.both",the
operation and regulation of nuclear power plants had .been set in motion.

At a meeting on May 30, 1979, the. Nuclear Regul.atory Co" ""issio .
decided to. issue policy guidance addressing general principles for reaching
licensing decisions and to provide specific guidance for near-term opetin"g
license cases.' In November 1979,. the Nuclear Regulator Commission
issued the policy guidance in the form of an amendment to 10 CFR Part 2A,
of its regulations, describing the approach to be taken by the Com 9ns
regarding licensing of power reactors. In particular, the Commission noted
that it would "be providing case-by-case guidance on changes m regulatory,
policies.- The Commission has now acted on four operating Icenses, has.
given extensive consideration to issues arising asea result of the Three Mile,
Island accid ent, and is able to provide general, guidance. Following the.
accident at Three Mile Island 2,, the President established. a.Com missn to
make recommendations regarding changes necessary to improve nuclear
safety. In May 1979, the Nuclear Regulatory Commission established a
Lessons Learned Task Force,3 to determine what actions were required for
new operating licenses and chartered a Special Inquiry Group to examine

'"Staff Requirements - Discussion of Options Regairding Deferral of Licenses," memorandum
-from Samuel J. Chilk. Secretary to Lee V. Goeick, Executive Director forOperations, ,May 31,
1979.
2"Suspension of 10 CFR 2-764 and Statement of Policy on Conduct of "Adjudicatory
proceedings,•" 44 FR 65050 (November-9, i79)•.'
"Lessons Learned from TMI-2 Accident," Roger Mattson to NRR staff, May 311,1979.

-.all facets of the accident and its causes. These groups have published their:.reports.4

The. Lessons Learned Task Force led to NUREG-0578,! "TMI-2 Lessons
.Learned Task Force Status Report and Short-Term Recommendations"
.and. NUREG-0585, "TMI-2 Lessons Learned Task Force Final Report."
The Commission -addressed these reports in meetings on September 6,
,September 14,,October.14, and October 16, 1979. Following release:of the

•,.report of. the Presidential Commission the Commission provided. 'a
?preliminary set of responses to the :recommendations in that report 5 This
response provided broad policy directions foridevelopment of an NRC
Action Plan, work on which was begun in November 1979. During. the
development of'the Action Plan, the Special Inquiry Group Report Was
received, which -had the benefit .of review by panels of outside consultants

g.areprenting ."crdss sectionof teh•cal and public views.. Thisreport
provided additi6nal redommendations. The Action Plan6 was developed, to
.prvde a comprehensive and integrated plan for the actions judged

apprdpriate by the Nuclear Regulatory Commission to correct..or.improve
th6 regul.aion and operation of nuclear. faacilities based on the experience
fri-mthe accident atTMI-2 and the official studies and investigatiounsof~the
accident. In developing the Action Plan, the various recommendations and

•possible actions of all.the -principal investigations were assessed and either.
rejected, adopted or~modified. A, detailed summary. of the development, and
review process for .the Action Plan was initially provided in NUREG-

-,0694,Tl"TMI-Related Requirements For New Operating Licenses," andxcan
..now be found, as changed, in NUREG-0737,."Clarification of- TMI Action
..Plan Requirements."$

. Reportof the Presidentes Commiss on on The Accident at Three Mile Island,. "The Need for-,Change:' TheLegacy of TMI," October 1979;
,U.S. -Nuclear Regulatory Commission, "TMI-2 Lessons Learned Task Force Status Report•.and Short-Term Recommendations," NUREG-0578, July .1979;
U.S. Nuclear Regulatory, ''MI-2 Lessons Learned Task Force Status Report, NUREG-
0585, August 1979;
U.S. Nuclear Regulatory Commission Special Inquiry Group, "Three Mile Island: A Report>.-;t, theCommissioners and to the Public," January 1980.. "- 3US, Nuclear Regulatory .Commission, "'NRC Views and.Analysis of the Recommendations
of the Preident's Commisionl on the Accident at Three Mile Island," NURE9-0632,l November 1979.
IU.S. Nuclear Regulatory Commission, "NRC Action Plans Developed as a Result of thej .TMI-2 Accident," NUREG-0660.

.•' , U. Nuclear Regulatory Commission, .-TM1.Related Requirements foir New Operatingý .*.icinses," NUREG-0694, June 1980.
1"'U.S. Nuclear Regulatory Commission, "Clarification of TMI Action Plan Requirements,"
i.UREG-0737, November 1980.

657656



Actions to improve the. safety of nuclear power plants now operating were
judged to be necessary immediately after the accident and could notbe
delayed until the Action Plan was developed, although they were subse-
quently included in the Action Plan. Such- actions came from the Bulletins
and Orders issued immediately after the.-accident, the- first: report oFthe
Lessons-Learned Task Force issued in July 1979, the recommendatioris' of
the. Emergency Preparedness Task "Force, and -the -NRC staff a'nd
Commission. Before these immediate actions were: applied to operating
plants, they were approved by the -.Commission. 'Many of the. required

.imediate actions have already been taken by licensees -and most are
scheduled.to be completed in the near future....

On February 7, 1980, based on its review ofinitialdrafts of the Action Plan,
the Commission approved a listing of nearterm operating license. (NTOL)
requirements, as being necessary but.not.necessarily sufficient TMI-reatd
iequirements, for gr"ting new operaitifg licenses..Since then, the fuel load
requirements on the NTOL list have been used by, the Commission in
granting operating licenses, with limited authorizations for fuel loading pd
low power testing, for Sequoyiah, North: Anna, Salem, and Farley.' Full
operating licenses were granted, based on the NTOL list, fOr Sequoyah and
.North Anna.

On May 15, 1980, after review:of the last version of the Action Plan,- the
.Commission approved. a: -list of "Requirements For New Operathig
Licenses,". contained in NUREG-0694, which the -staff recommended'for
imposition:on current.operating:license applicants. That list was-reast-f•frm

,.the previous NTOL list; and sets- forth four types of. TMI-related
requirements and actions for new operating licenses: (1) thosexrequired to
be completed by. a license applicant prior to receiving a fuel-loading and
low-power testing license, (2) those required to be completed by a license
applicant to operate at appre.iable power levels up to. full power, (3). those
the-NRC will take prior to issuing a fuel-loading and low-power testing or
full-power operating license, and (4) thbse required to be completed by 'a
licensee prior to a specified date.

The Commission also approved'. the staffs recommendation -that the
remaining items from- the TMI reviews should be.imp!ementedp"r
considered over time to further enhance safety. . . .

On October 28, 1980, the Commission approved a .Clarification of TMI
Action: Plan Requirements," now"'contained in NUREG-0737,.. which
supersedes NUREG-0694. More, explicit requirements, revisions in previous
requirements, different time schedules for implementation, and new

requirements in NUREG-0694, but taken from previously issued Commis-
sion bulletins and orders, form the core of NUREG-0737.

In-approving the schedules for developing and implementing changes in
requirements, .-the Commission's primary considerations were the safety
significance of the issues -and the immediacy of the need for corrective
actions. As discussed above, many actions were taken to improve safety
immediately or soon -after the accident. These actions were generally
cWnsidered to be interim improvements. In scheduling the remaining
improvements, -the availability of both NRC and industry resources was
considered,- as well- as ýthe ,safety significance of the actions. Thus, the
Action .Plan approvedby the Commission presents a sequence of actions
thatwill result in- agradually increasingmimprovement in safety as individual
actions are' completedi and, the initial. immediate ractions.are replaced or
supplemented-by longer-term improvements.

II. COMMISSION DECISION

Bae upon its extensive review and -conisidefation of the issues -arising as a
result of the .Three Mile Island accident - a review that-is stillcontinuing

- týe eCommission has qoncluded that the list of TMI-related requirements
fqr new.operating licenses found in NUREG-0737 canprovide a.basis for
responding , to the .TMI-2, accident. The ..Commission. has: decided: -that
•curr.,entperating license applications should be measured.by:the.NRC staff
against the regulations, as augmented by. these requirements;?,: In general,
th•eremaining items of: the Action Plan. should be. addressed.. through the
normalprocess, for.development and adoption of new requirements rather
than through immediate imposition on pending. applications.

HLi LI1TiGATION' OF TMI-2 ISSUES IN. OPERATIING LICENSE
PROCEEDINGS

In: the,'November 1979 policy" statement, the Commission provided the
f01lowing guidance for the conduct of adjudicatory proceedings:
.I • eaching te decisions, the Boards should interpret existing regulations

and regulatory polipcies.with due consideration .to the implications for those
"iegulati'on's asld-pblicies of'the Tliiee Mile Islatid Accident. In this regard, it

;'-•;hould be, understood:.that as a result :of !analdys: still underway, the "
-Commission: may change! its present -regulations and regulatory policiesin-
important aspects and.thus. compliance.with-existing regulations may turn..
out to no longer warrant approval of a license application.

Consideration of. applications for an operating license should. include., the entire list ,of
refii'ements unlesd'an applicant specifically requests an operating license with limited
authorization (e.g., fuel loading and low-power testing). . " >
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The Commission is now able to give the Boards more guidance.

The Commission believes "the TMI-related operating license requirements
list as derived from the process described above should be the -principal
basis for consideration: of TMI-related issues in the adjudicatoryiprocess.
There are good reasons for this.- First-, this represents a major. effort by the
staff .and Commissioners to address more than one hundred-issues and
recommendations in a coherent. and coordinated fashion. This;.,entire
process cannot be reproduced in.individual proceedings. Second, theNRC.
does not.have-the.resources to.litigate the entire, Action. Planmin. each
proceeding. ,Third, many~of.the deci.s.ions:.involve policy-more than factual
or.legal decisions. Most of these are, -more "appropriately .addressed .by:,the
Commission itself on a genericbasis than by an individual licensing board
in a particular case. Consequentlythe-Comniission has chosen to adopt'the
following policy regarding litigation of, TMI-related. issues: in, operating
license proceedings.

The "Clarification of Action Plan Requirements" in NUREG-0737, like the
TMI-related. "Requirements:For Nw. Operating Licenses" in NUREG-
0694, can,i terms of their relationship to existing Commis•ion regulatibuos;
be put in two. categories: : (1)'those'-that-interpret; refitneor quanify the
general language of existing regulations, and (2) those: that supplemenit the
existing regulations by imposing-requirements in-addition' to splecific o'0es
already' contained- therein. Insdfar-'as the first' categor-y .refimemeriiio.0f
exisiting regulations ' is concerned, the parties may;6halenge ffi minv-
requirements.-as unnecessary osn the'one"'hand or inufficiento0i• thd" oth'6r
within the hinits.of the regulations. Insofar"as the'second -c ategory;
supplementation of: exisating regulations -I is"cnen.• lthe paftis -may
challenge either the necessity for,.or sufficiency of such. requirements.,Jt;
would be useful if the parties in taking a p6sitioifnon su"ch requinent.•is'
stated (a) the nexus of the issue to the TMI-2 accident, (b) the significance
of the issue, and, (c) any differences beýetwpen their positions .aid, the
ratiofiale underlying.the Comimfis .,sion consideratio•,of.additinal,.TMIr
related requirements. It would be helpful if any certifications of questions
regarding -such positions to the Commisson included the.samieizýirm&ation
and such certifications are encouraged Where oardsre.in:dbIlit, &to' the
Commnission's. )ntentions.m in approving NLRE.-0737 The Atomic :Safety.
and-,Licensing and Appeal. Boards.' present authority to raise issuesuma
sponte under 10:CFR 2.760a exterids t6 both categories.

In order to focus litigation of TMI-related issues, the staff and the Boards.
should .use 'the Commission's .. xisting s mary rsrton.roced

where applicable, in responding toTMI-related contentions., .

The Commission believes that where the time.for filing contentions has
expired in a given case, no new TMI-related contentions should be
accepted absent a showing of good cause and, balancing of the factors in 10
CFR. 2.714(a)(1). The Commission expects adherence to its regulations in
this regard.

Also, present standards governing .the, reopening of hearing records to
consider new evidence on TMI-related issues should be adhered to. Thus,
for example, where initial decisions have been issued, the record should not
be reopened to take evidence on some TMI-related-issue unless the party
seeking reopening shows that there is significant new•evidence, not included
in the record, that materially affects the decision. . -. -

Finally, the Commission will continue to monitor. developments with regard
to the litigation of our Action Plan requirements and will continue to offer
guidance where appropriate.

Samuel J. Chilk
Secretary of the Commission

Dated at Washington, D.C.
the. 18th. day of-Dec•emtber 1980.
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The accident at the Three Mile Island Unit 2 (TMI-2) nuclear power plant near Middletown, Pa., on March 28, 1979, was the
most serious in U.S. commercial nuclear power plant operating history, even though it led to no deaths or injuries to plant
workers or members of the nearby community. But it brought about sweeping changes involving emergency response
planning, reactor operator training, human factors engineering, radiation protection, and many other areas of nuclear power
plant operations. It also caused the U.S. Nuclear Regulatory Commission to tighten and heighten its regulatory oversight.
Resultant changes in the nuclear power industry and at the NRC had the effect of enhancing safety.

The sequence of certain events - equipment malfunctions, design-related problems and worker errors - led to a partial
meltdown of the TMI-2 reactor core but only very small off-site releases of radioactivity.

Summary of Events

The accident began about 4:00 a.m. on March 28, 1979, when the plant experienced a failure in the secondary, non-nuclear
section of the plant. The main feedwater pumps stopped running, caused by either a mechanical or electrical failure, which
prevented the steam generators from removing heat. First the turbine, then the reactor automatically shut down.
Immediately, the pressure in the primary system (the nuclear portion of the plant) began to increase. In order to prevent
that pressure from becoming excessive, the pilot-operated relief valve (a valve located at the top of the pressurizer)
opened. The valve should have closed when the pressure decreased by a certain amount, but it did not. Signals available to
the operator failed to show that the valve was still open. As a result, cooling water poured out of the stuck-open valve and
caused the core of the reactor to overheat.

As coolant flowed from the core through the pressurizer, the instruments available to reactor operators provided confusing
information. There was no instrument that showed the level of coolant in the core. Instead, the operators judged the level of
water in the core by the level in the pressurizer, and since it was high, they assumed that the core was properly covered
with coolant. In addition, there was no clear signal that the pilot-operated relief valve was open. As a result, as alarms rang
and warning lights flashed, the operators did not realize that the plant was experiencing a loss-of-coolant accident. They took
a series of actions that made conditions worse by simply reducing the flow of coolant through the core.

Because adequate cooling was not available, the nuclear fuel overheated to the point at which the zirconium cladding (the
long metal tubes which hold the nuclear fuel pellets) ruptured and the fuel pellets began to melt. It was later found that
about one-half of the core melted during the early stages of the accident. Although the TMI-2 plant suffered a severe core
meltdown, the most dangerous kind of nuclear power accident, it did not produce the worst-case consequences that reactor
experts had long feared. In a worst-case accident, the melting of nuclear fuel would lead to a breach of the walls of the
containment building and release massive quantities of radiation to the environment. But this did not occur as a result of the
three Mile Island accident.

The accident caught federal and state authorities off-guard. They were concerned about the small releases of radioactive
gases that were measured off-site by the late morning of March 28 and even more concerned about the potential threat that
the reactor posed to the surrounding population. They did not know that the core had melted, but they immediately took
steps to try to gain control of the reactor and ensure adequate cooling to the core. The NRC=s regional office in King of
Prussia, Pa., was notified at 7:45 a.m. on March 28. By 8:00, NRC Headquarters in Washington, D.C., was alerted and the
NRC Operations Center in Bethesda, Md., was activated. The regional office promptly dispatched the first team of inspectors
to the site and other agencies, such as the Department of Energy and the Environmental Protection Agency, also mobilized
their response teams. Helicopters hired by TMI's owner, General Public Utilities Nuclear, and the Department of Energy were
sampling radioactivity in the atmosphere above the plant by midday. A team from the Brookhaven National Laboratory was
also sent to assist in radiation monitoring. At 9:15 a.m., the White House was notified and at 11:00 a.m., all non-essential
personnel were ordered off the plant's premises.

By the evening of March 28, the core appeared to be adequately cooled and the reactor appeared to be stable. But new
concerns arose by the morning of Friday, March 30. A significant release of radiation from the plant=s auxiliary building,
performed to relieve pressure on the primary system and avoid curtailing the flow of coolant to the core, caused a great
deal of confusion and consternation. In an atmosphere of growing uncertainty about the condition of the plant, the governor
of Pa., Richard L. Thornburgh, consulted with the NRC about evacuating the population near the plant. Eventually, he and
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NRC Chairman Joseph Hendrie agreed that it would be prudent for those members of society most vulnerable to radiation to
evacuate the area. Thornburgh announced that he was advising pregnant women and pre-school-age children within a
5-mile radius of the plant to leave the area.

Within a short time, the presence of a large hydrogen bubble in the dome of the pressure vessel, the container that holds the
reactor core, stirred new worries. The concern was that the hydrogen bubble might burn or even explode and rupture the
pressure vessel. In that event, the core would fall into the containment building and perhaps cause a breach of containment.
The hydrogen bubble was a source of intense scrutiny and great anxiety, both among government authorities and the
population, throughout the day on Saturday, March 31. The crisis ended when experts determined on Sunday, April 1, that
the bubble could not burn or explode because of the absence of oxygen in the pressure vessel. Further, by that time, the
utility had succeeded in greatly reducing the size of the bubble.

Health Effects

Detailed studies of the radiological consequences of the accident have been conducted by the NRC, the Environmental
Protection Agency, the Department of Health, Education and Welfare (now Health and Human Services), the Department of
Energy, and the State of Pa.. Several independent studies have also been conducted. Estimates are that the average dose to
about 2 million people in the area was only about 1 millirem. To put this into context, exposure from a chest x-ray is about 6
millirem. Compared to the natural radioactive background dose of about 100-125 millirem per year for the area, the
collective dose to the community from the accident was very small. The maximum dose to a person at the site boundary
would have been less than 100 millirem.

In the months following the accident, although questions were raised about possible adverse effects from radiation on
human, animal, and plant life in the TMI area, none could be directly correlated to the accident. Thousands of environmental
samples of air, water, milk, vegetation, soil, and foodstuffs were collected by various groups monitoring the area. Very low
levels of radionuclides could be attributed to releases from the accident. However, comprehensive investigations and
assessments by several well-respected organizations have concluded that in spite of serious damage to the reactor, most of
the radiation was contained and that the actual release had negligible effects on the physical health of individuals or the
environment.

Impact of the Accident

The accident was caused by a combination of personnel error, design deficiencies, and component failures. There is no doubt
that the accident at Three Mile Island permanently changed both the nuclear industry and the NRC. Public fear and distrust
increased, NRC's regulations and oversight became broader and more robust, and management of the plants was scrutinized
more carefully. The problems identified from careful analysis of the events during those days have led to permanent and
sweeping changes in how NRC regulates its licensees - which, in turn, has reduced the risk to public health and safety.

Here are some of the major changes which have occurred since the accident:

* Upgrading and strengthening of plant design and equipment requirements. This includes fire protection, piping
systems, auxiliary feedwater systems, containment building isolation, reliability of individual components (pressure
relief valves and electrical circuit breakers), and the ability of plants to shut down automatically;

" Identifying human performance as a critical part of plant safety, revamping operator training and staffing
requirements, followed by improved instrumentation and controls for operating the plant, and establishment of
fitness-for-duty programs for plant workers to guard against alcohol or drug abuse;

* Improved instruction to avoid the confusing signals that plagued operations during the accident;
" Enhancement of emergency preparedness to include immediate NRC notification requirements for plant events and an

NRC operations center that is staffed 24 hours a day. Drills and response plans are now tested by licensees several
times a year, and state and local agencies participate in drills with the Federal Emergency Management Agency and
NRC;

" Establishment of a program to integrate NRC observations, findings, and conclusions about licensee performance and
management effectiveness into a periodic, public report;

" Regular analysis of plant performance by senior NRC managers who identify those plants needing additional
regulatory attention;

" Expansion of NRC's resident inspector program - first authorized in 1977 - whereby at least two inspectors live nearby
and work exclusively at each plant in the U.S. to provide daily surveillance of licensee adherence to NRC regulations;

* Expansion of performance-oriented as well as safety-oriented inspections, and the use of risk assessment to identify
vulnerabilities of any plant to severe accidents;

* Strengthening and reorganization of enforcement as a separate office within the NRC;
" The establishment of the Institute of Nuclear Power Operations (INPO), the industry's own "policing" group, and

formation of what is now the Nuclear Energy Institute to provide a unified industry approach to generic nuclear
regulatory issues, and interaction with NRC and other government agencies;

" The installing of additional equipment by licensees to mitigate accident conditions, and monitor radiation levels and
plant status;

" Employment of major initiatives by licensees in early identification of important safety-related problems, and in
collecting and assessing relevant data so lessons of experience can be shared and quickly acted upon; and

" Expansion of NRC's international activities to share enhanced knowledge of nuclear safety with other countries in a
number of important technical areas.

Current Status

Today, the TMI-2 reactor is permanently shut down and defueled, with the reactor coolant system drained, the radioactive
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water decontaminated and evaporated, radioactive waste shipped off-site to an appropriate disposal site, reactor fuel and
core debris shipped off-site to a Department of Energy facility, and the remainder of the site being monitored. In 2001,
FirstEnergy acquired TMI-2 from GPU. FirstEnergy has contracted the monitoring of TMI-2 to Exelon, the current owner and
operator of TMI-1. The companies plan to keep the TMI-2 facility in long-term, monitored storage until the operating license
for the TMI-1 plant expires, at which time both plants will be decommissioned.

Below is a chronology of highlights of the TMI-2 cleanup from 1980 through 1993.

Date Event

July 1980 Approximately 43,000 curies of krypton were vented from the reactor building.

July 1980 The first manned entry into the reactor building took place.

Nov. 1980 An Advisory Panel for the Decontamination of TMI-2, composed of citizens, scientists, and State and local
officials, held its first meeting in Harrisburg, PA.

July 1984 The reactor vessel head (top) was removed.

Oct. 1985 Defueling began.

July 1986 The off-site shipment of reactor core debris began.

Aug. 1988 GPU submitted a request for a proposal to amend the TMI-2 license to a "possession-only" license and to
allow the facility to enter long-term monitoring storage.

Jan. 1990 Defueling was completed.

July 1990 GPU submitted its funding plan for placing $229 million in escrow for radiological decommissioning of the
plant.

Jan. 1991 The evaporation of accident-generated water began.

April 1991 NRC published a notice of opportunity for a hearing on GPU's request for a license amendment.

Feb. 1992 NRC issued a safety evaluation report and granted the license amendment.

Aug. 1993 The processing of 2.23 million gallons accident-generated water was completed.

Sept. 1993 NRC issued a possession-only license.

Sept. 1993 The Advisory Panel for Decontamination of TMI-2 held its last meeting.

Dec. 1993 Post-Defueling Monitoring Storage began.

Tol,

Additional Information

Further information on the TMI-2 accident can be obtained from sources listed below. The documents can be ordered for a
fee from the NRC's Public Document Room at 301-415-4737 or 1-800-397-4209; e-mail pdr.resource@nrc.gov. The PDR is
located at 11555 Rockville Pike, Rockville, Maryland; however the mailing address is: U.S. Nuclear Regulatory Commission,
Public Document Room, Washington, D.C. 20555. A glossary is also provided below.

Additional Sources for Information on Three Mile Island

NRC Annual Report - 1979, NUREG-0690, "Population Dose and Health Impact of the Accident at the Three Mile Island
Nuclear Station," NUREG-0558
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"Environmental Assessment of Radiological Effluents from Data Gathering and Maintenance Operation on Three Mile Island
Unit 2," NUREG-0681

"Report of The President's Commission on The Accident at Three Mile Island," October, 1979

"Investigation into the March 28, 1979 Three Mile Island Accident by the Office of Inspection and Enforcement," NUREG-0600

"Three Mile Island; A Report to the Commissioners and to the Public," by Mitchell Rogovin and George T. Frampton,
NUREG/CR-1250, Vols. I-I, 1980

"Lessons learned From the Three Mile Island - Unit 2 Advisory Panel," NUREG/CR-6252

"The Status of Recommendations of the President's Commission on the Accident at Three Mile Island," (A ten-year review),
NUREG-1355

"NRC Views and Analysis of the Recommendations of the President's Commission on the Accident at Three Mile Island,"
NUREG-0632

"Environmental Impact Statement related to decontamination and disposal of radioactive wastes resulting from March 28,
1979 accident Three Mile Island Nuclear Station, Unit 2," NUREG-0683

"Answers to Questions About Updated Estimates of Occupational Radiation Doses at Three Mile Island, Unit 2," NUREG-1060

"Answers to Frequently Asked Questions About Cleanup Activities at Three Mile Island, Unit 2," NUREG-0732

"Status of Safety Issues at Licensed Power Plants" (TMI Action Plan Reqmts.), NUREG-1435

Walker, J. Samuel, Three Mile Island: A Nuclear Crisis in Historical Perspective, Berkeley: University of California
Press, 2004.

Glossary

Auxiliary feedwater - (see emergency feedwater)

Background radiation - The radiation in the natural environment, including cosmic rays and radiation from the naturally
radioactive elements, both outside and inside the bodies of humans and animals. The usually quoted average individual
exposure from background radiation is 300 millirem per year.

Cladding - The thin-walled metal tube that forms the outer jacket of a nuclear fuel rod. It prevents the corrosion of the fuel
by the coolant and the release of fission products in the coolants. Aluminum, stainless steel and zirconium alloys are
common cladding materials.

Emergency feedwater system - Backup feedwater supply used during nuclear plant startup and shutdown; also known as
auxiliary feedwater.

Fuel rod - A long, slender tube that holds fuel (fissionable material) for nuclear reactor use. Fuel rods are assembled into
bundles called fuel elements or fuel assemblies, which are loaded individually into the reactor core.

Containment - The gas-tight shell or other enclosure around a reactor to confine fission products that otherwise might be
released to the atmosphere in the event of an accident.

Coolant - A substance circulated through a nuclear reactor to remove or transfer heat. The most commonly used coolant in

the U.S. is water. Other coolants include air, carbon dioxide, and helium.

Core - The central portion of a nuclear reactor containing the fuel elements, and control rods.

Decay heat - The heat produced by the decay of radioactive fission products after the reactor has been shut down.

Decontamination - The reduction or removal of contaminating radioactive material from a structure, area, object, or
person. Decontamination may be accomplished by (1) treating the surface to remove or decrease the contamination; (2)
letting the material stand so that the radioactivity is decreased by natural decay; and (3) covering the contamination to
shield the radiation emitted.

Feedwater - Water supplied to the steam generator that removes heat from the fuel rods by boiling and becoming steam.
The steam then becomes the driving force for the turbine generator.

Nuclear Reactor - A device in which nuclear fission may be sustained and controlled in a self-supporting nuclear reaction.
There are several varieties, but all incorporate certain features, such as fissionable material or fuel, a moderating material
(to control the reaction), a reflector to conserve escaping neutrons, provisions for removal of heat, measuring and
controlling instruments, and protective devices.

Pressure Vessel - A strong-walled container housing the core of most types of power reactors.
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Pressurizer - A tank or vessel that controls the pressure in a certain type of nuclear reactor.

Primary System - The cooling system used to remove energy from the reactor core and transfer that energy either directly
or indirectly to the steam turbine.

Radiation - Particles (alpha, beta, neutrons) or photons (gamma) emitted from the nucleus of an unstable atom as a result
of radioactive decay.

Reactor Coolant System - (see primary system)

Secondary System - The steam generator tubes, steam turbine, condenser and associated pipes, pumps, and heaters used
to convert the heat energy of the reactor coolant system into mechanical energy for electrical generation.

Steam Generator - The heat exchanger used in some reactor designs to transfer heat from the primary (reactor coolant)
system to the secondary (steam) system. This design permits heat exchange with little or no contamination of the secondary
system equipment.

Turbine - A rotary engine made with a series of curved vanes on a rotating shaft. Usually turned by water or steam.
Turbines are considered to be the most economical means to turn large electrical generators.
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,C g NUCLEAR REGULATORY COMMISSION

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
'o• oWASHINGTON, DC 20555 - 0001

January 24, 2011

The Honorable Gregory B. Jaczko
Chairman
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

Subject: REPORT ON THE SAFETY ASPECTS OF THE SOUTHERN NUCLEAR
OPERATING COMPANY COMBINED LICENSE APPLICATION FOR VOGTLE
ELECTRIC GENERATING PLANT, UNITS 3 AND 4

Dear Chairman Jaczko:

During the 5 7 9 th meeting of the Advisory Committee on Reactor Safeguards (ACRS), January
13-15, 2011, we reviewed the NRC staffs Advanced Safety Evaluation Report (ASER) for the
pending Southern Nuclear Operating Company (SNC) Combined License Application (COLA)
for Vogtle Electric Generating Plant (VEGP), Units 3 and 4. This COLA incorporates by
reference the Westinghouse Electric Company (WEC) AP1000 Design Certification Amendment
(DCA) application and SNC VEGP Early Site Permit (ESP). Our AP1 000 subcommittee also
held four meetings (June 24-25, July 21-22, September 20-21, and December 15-16, 2010) to
review various chapters of the COLA and the staff's ASER. During these meetings, we had the
benefit of discussions with representatives of the NRC staff, NuStart Energy Development, LLC
(NuStart)1, SNC, SNC's supporting vendors, and the public. We also had the benefit of the
documents referenced. This report fulfills the requirement of 10 CFR 52.53 that the ACRS
report on those portions of the application which concern safety.

CONCLUSION AND RECOMMENDATIONS

1. There is reasonable assurance that VEGP, Units 3 and 4, can be built and operated
without undue risk to the health and safety of the public. The SNC COLA for VEGP
should be approved following its final revision.

2. The containment interior cleanliness limits on latent debris should be included in the
Technical Specifications.

1NuStart is a multi-utility consortium group. Each of the current and planned combined license applicants
referencing the AP1000 reactor design is a member of NuStart.
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3. A regulatory requirement focused on the development of an operational in-service
inspection/in-service testing (ISI/IST) program for squib valves should be established,
including a review of the lessons-learned from the design and qualification process for
these valves.

4. An explicit requirement should be established to assure the accuracy of the feedwater
flow measurement by in-plant testing.

5. The staff should review with us the changes in design or commitments that are not yet
incorporated in the COLA or referenced in the Design Control Document (DCD), which
significantly deviate from those presented during our review.

BACKGROUND

By letter dated March 28, 2008, SNC submitted an application to the U.S. Nuclear Regulatory
Commission (NRC) for a combined license for VEGP, Units 3 and 4, in accordance with the
requirements of 10 CFR Part 52, "Licenses, Certifications, and Approvals for Nuclear Power
Plants." In the application, SNC stated that VEGP, Units 3 and 4, would be two Westinghouse
AP1000 advanced passive pressurized water reactors and would be located adjacent to the
sites of the operating reactors (VEGP, Units 1 and 2). By letter dated April 28, 2009, NuStart
informed the NRC that the AP1 000 Design-Centered Work Group has designated the SNC
COLA for VEGP, Units 3 and 4, as the AP1000 reference plant.

DISCUSSION

Containment Vessel Exterior Surface

The containment vessel (CV) exterior is subject to a continual flow of outside air, which is an
inherent passive safety feature of the AP1000 design. The annular space between the CV and
the surrounding shield building includes a baffle to direct air flow; water distribution weirs and
associated dams, distribution boxes, and supports; and structures to provide personnel access
for inspection and maintenance of the CV exterior. The inorganic zinc exterior coating of the
1.75 in. thick steel CV is of particular interest due to its importance in protecting the pressure
boundary from corrosion.

The potential for airborne debris to accumulate on surfaces and in crevices to facilitate
undetected corrosion of the CV was reviewed. SNC described the CV exterior coating
inspection and maintenance program, which complies with 10 CFR Part 50 Appendix B,
applicable ASTM standards, and regulatory guidance. This program is acceptable and is
expected to ensure against undetected corrosion of the CV pressure boundary.

Also, the potential for debris to accumulate and impede the performance of the CV exterior
water distribution system and cooling during an accident was reviewed. Protective screens and
grates are provided in the design which, in combination with in-service inspection of the
containment exterior, will ensure acceptable performance.
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Containment Interior Debris Limitation

In our December 20, 2010, letter we concluded that the long-term core cooling requirements
were adequately met, provided that the stringent cleanliness requirements specified for the
containment interior is maintained. These requirements should not be relaxed without additional
analyses, a much wider range of experiments at prototypical conditions, and NRC review.

The cleanliness requirements during operation, limiting latent debris to not more than 59 kg of
which not more than 3 kg is fiber, are challenging but achievable. In order to ensure that they
are not relaxed during plant life without consideration by the NRC staff of the provisions stated
in our letter and to make them highly visible to both the plant operators and to the NRC staff, we
recommend that the requirements be included in the plant Technical Specifications. We make
this recommendation due to the importance these limits have in this instance, recognizing that
debris limits are normally not part of the Technical Specifications.

ISI/IST Pro-gram Requirements for Squib Valves

The Automatic Depressurization System (ADS) ADS-4 squib valves must operate to achieve
post loss-of-coolant accident (LOCA) passive long-term cooling. They are actuated by an
explosive charge and are one-time-use valves until the internals are replaced. The
development of an effective ISI/IST program to assure operability of the valves is needed.
Periodic removal and firing of the explosive charge that initiates operation of the valve may not
be sufficient for these critical components. SNC stated that, jointly with Westinghouse, it will
develop ISI/IST procedures based on the final valve design and lessons-learned from the valve
qualification process. While the AP1000 DCD includes Inspections, Tests, Analyses, and
Acceptance Criteria (ITAAC) to confirm squib valve qualification, we recommend that a
regulatory requirement be established focused on the development of the ISI/IST program,
including a review of the lessons-learned from the valve design and qualification process.

Seismic Margin Analysis

The VEGP site-specific safe shutdown earthquake (SSE) design response spectra are the site-
specific ground motion response spectra (GMRS) approved in the ESP. The GMRS slightly
exceeded the certified seismic design response spectrum (CSDRS) in the lower frequency
range. Therefore, in accordance with provisions in the DCD, plant-specific seismic evaluations
were performed to demonstrate that the AP1000 plant designed for the CSDRS was acceptable
for the VEGP site.

SNC performed an alternative site-specific analysis of soil-structure interaction using a three-
dimensional model that uses the operating basis earthquake damping values of 4% specified in
Regulatory Guide (RG) 1.61. The result indicated that the VEGP GMRS excitation will not
compromise structures, systems, and components (SSC) under design-basis loads.
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In response to a request for additional information, SNC provided additional seismic margin
analyses confirming that the AP1000 certified design meets the 1.67 margin specified in SECY-
93-087 at the VEGP site. A review-level earthquake equal to 0.5g was set for the seismic
margin analysis and used to demonstrate the specified margin over the SSE of 0.3g. SNC also
conducted a seismic margin analysis demonstrating that site-specific high confidence of low
probability of failure values are equal to or greater than 1.67 times the GMRS of the design-
basis SSE. Further, SNC completed a site-specific analysis of phenomena with the potential to
reduce seismic margin. Evaluations were made of the potential for soil liquefaction and its
effect on bearing capacity as well as nuclear island demand and seismic stability. The results of
these additional analyses also demonstrated an adequate seismic margin of 1.67 times the
VEGP GMRS, in accordance with SECY-93-087.

Technical Support Center

In a departure from the certified design, the SNC COLA provides for the Technical Support
Center (TSC) for the new Units 3 and 4 to be combined with that for the existing Units 1 and 2 in
a central Communication Support Center located between the power blocks for Units 2 and 3.
This was reflected in the approved ESP, and human factors considerations for the combined
TSC were discussed in the COLA review. However, insufficient detail is available at this time to
evaluate how the TSC will function to assure that the four units, of two different designs, will be
effectively supported in an emergency affecting one or more units. The COLA includes an
ITAAC to demonstrate the capability of the TSC equipment and data displays to clearly identify
and reflect the affected unit.

The staff should review with us the need for generic design guidance to assure adequate
display of information at a multi-unit TSC.

During our review of the VEGP cyber security plan (CSP), we noted that the level of protection
designated for the TSC (Level 2) was less than that for the respective units (Level 3 or 4).
While it is recognized that control function decisions will be made only in the plant, and that the
TSC is limited to advisory and management functions, this difference raised a concern as to the
possible consequences during an emergency response if the information displayed in the TSC
was corrupted as a result of the lower level of cyber security assigned. Since the CSP is
consistent with RG 5.71 guidance, this is a potentially generic concern. The staff stated that this
would be addressed in an ACRS Digital I&C Systems subcommittee meeting planned in the
near future. We look forward to this further review of the appropriate level of protection for the
TSC.

Power Measurement Uncertainty

The amended DCD states that the combined license holder will calculate the primary power
calorimetric uncertainty using, "...an NRC acceptable method and confirm that the safety
analysis primary power calorimetric uncertainty bounds the calculated values." The initial
reactor power for a large-break LOCA, as well as for certain mass and energy release
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calculations, is assumed to be within 1% of the licensed power. To measure power, SNC
proposes to use a secondary side heat balance which requires measurement of certain
pressures, temperatures, and flow rates. The largest contributor to uncertainty in the estimate
of power is the measurement of the feedwater flow rate.

The Caldon Check PlusTM Leading Edge Flow Meter (LEFM), which is an ultrasonic flow
measurement system, will be used to measure feedwater flow rate. The staff has approved this
device to support a 1% power measurement uncertainty, provided two criteria for a newly
constructed system are met. SNC proposes to address these criteria using an ITAAC to confirm
that the instrumentation has been installed correctly, a License Condition to provide
confirmation that the administrative controls are in place, and some COLA changes to be
incorporated in a future application revision.

One of the criteria allows for use of a calibrated LEFM, where calibration was performed off-site
at a lower Reynolds number than would exist in the plant, provided that acceptable justification
is provided. Part of this justification is provided by confirmatory in-plant tests following
installation. These tests assure that actual performance is within the uncertainty bounds
established for the instrumentation.

The NRC should require that SNC make an explicit commitment to perform calibrations with
representative piping configurations and conduct in-plant confirmatory tests.

Site-Specific PRA

We expected the COLA PRAs to be revised to include all available plant and site-specific
information. This is not the case for the SNC COLA because Chapter 19 of the AP1000 DCD
provides guidance to combined license applicants to identify plant-specific information and
compare it with specified interface requirements. If the interface requirements are satisfied, the
DCD PRA results will be conservative and are considered adequate for the COLA PRA. We
find such a bounding approach acceptable at the combined license stage, given that substantial
plant-specific, as-built information is not yet available.

NRC regulations require a full-scope, plant-specific PRA before fuel load. This PRA should
meet the criteria of RG 1.200, providing a realistic picture of the plant risk, including uncertainty.
The passive safety features of the AP1000 design were developed to eliminate or greatly
reduce many of the more important contributors to plant risk. However, this. improvement in risk
comes via a replacement of active high pressure, high flow cooling systems with gravity driven
systems.

Possible upsets to adequate performance of the passive phenomena relied upon in the design
could be important contributors to risk and should be incorporated into the PRA, if it is to be
considered a complete calculation of the risk and used for risk-informed applications or in
Reactor Oversight Program (ROP) evaluations. For example, if an inspection should find many



-6-

times the allowed inventory of fibrous material inside containment, the PRA must be able to
show the potential impact of that finding, if it is to be useful in the ROP. (The DCD PRA
acknowledges that core damage frequency would increase by a factor of 6,000 if failures of
containment recirculation and in-containment refueling water storage tank screens occur, but
uses only a "conservative" screen failure rate, rather than a model that would account for
debris.) Another example would be the discovery of deposits, grease, or unauthorized paint on
the exterior of the containment vessel; again, the DCD PRA is not structured to account for such
departures from the assumptions of the passive design.

At this time, it is not as important that such possibilities be fully amenable to engineering
analysis as it is to include the possible failure modes and uncertainties in the PRA. For
example, they could be addressed using an expert elicitation of the likelihood of failure in the
presence of the best available experimental, theoretical, and analytical information.

Incorporation of DCD Changes

The SNC COLA review was conducted in parallel with the review of the AP1000 DCA
application. As a consequence, the SNC COLA references Revision 17 of the DCD, whereas
the current version is Revision 18, and there may be a further revision prior to certification
rulemaking. The staff has described the licensing steps needed to complete the COLA Final
Safety Evaluation Report. These include a revision to the COLA following the final DCD
revision prior to rulemaking. As described, the process does not provide for further ACRS
review of either the DCD or COLA revisions that incorporate changes in design and
commitments made by applicants during our review. The staff should review with us the
changes and commitments which deviate significantly from those presented during our review.

In summary, we agree with the staffs resolution of all of the open items for the SNC COLA for
VEGP, Units 3 and 4, with respect to the specific safety issues. We conclude that there is
reasonable assurance that VEGP, Units 3 and 4, can be built and operated without undue risk
to the health and safety of the public. The SNC COLA for VEGP, Units 3 and 4, should be
approved following its final revision.

Dr. Said Abdel-Khalik did not participate in the Committee's deliberations regarding this matter.

Sincerely,

/RA/

J. S. Armijo
Vice-Chairman

REFERENCES

1. Letter to U.S. Nuclear Regulatory Commission, "Southern Nuclear Operating Company
Application for Combined License for Vogtle Electric Generating Plant, Units 3 and 4,"
March 28, 2008 (ML081050133)
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2. During the course of ACRS review, the staff provided the following ASER chapters:

Transmittal ASER
Memo to ACRS (Accession

Chapter Chapter Title (Accession Numbers)
Numbers)

1 Introduction and Interfaces ML103100006 ML092810005
2 Sites Characteristics ML100950499 ML100320032
3 Design of Structures, ML100950532 ML093210002

Components, Equipment,
and Systems

4 Reactor ML100331243 ML092610415
5 Reactor Coolant System ML100480787 ML092610460

and Connected Systems
6 Engineered Safety ML100910118 ML100920459

Features
7 Instrumentation and ML100360236 ML093230696

Controls
8 Electric Power ML100880411 ML092870782
9 Auxiliary Systems ML100910147 ML093560006
10 Steam and Power ML100540758 ML092720790

Conversion Systems
11 Radioactive Waste ML100340674 ML092610470

Management
12 Radiation Protection ML100890389 ML092650039
13 Conduct of Operations ML100910470 ML100820408
14 Initial Test Programs ML100880449 ML092650048
15 Accident Analysis ML100900320 ML100130006
16 Technical Specifications ML100900407 ML092650055
17 Quality Assurance ML100890413 ML092650063
18 Human Factors ML100910031 ML093000107

Engineering
19 Probabilistic Risk ML100920066 ML092650121

Assessment
19 Appendix Loss of Large Areas of the ML103090198 ML103260024

19.A Plant due to Explosions or (Public Version),
Fires (LOLA) ML101810029

(Non-Public
Version)

Appendix A License Conditions, ML103100006 ML103330312
ITAAC, and
FSAR Commitments
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March 7, 2011

The Honorable Greg Jaczko
Chairman
Nuclear Regulatory Commission
11555 Rockville Pike
Rockville, MD 20852

Dear Chairman Jaczko:

I write to urge the Commission not to finalize its pending approval of the AP1000 reactor
design until serious safety concerns about its shield building have been addressed. These
concerns include those raised by one of the Commission's most long-serving staff that there is a
risk that an earthquake at, or aircraft impact on, the AP 1000 could result in a catastrophic core
meltdown. The danger of terrorist attacks on nuclear power plants, and the importance of their
structural resilience, was made very clear on February 24, 2011. A man was arrested in Texas
for allegedly planning to blow up nuclear plants using explosive chemicals he purchased online.

The Commission has recently voted to approve the design of the AP 1000. As a result,
the NRC's proposed rule for the API000 Design Certification Amendment was published in the
Federal Register on February 24, 2011. The proposed rule is set to be finalized in the next few
months, following a public comment period that ends May 10, 2011 and a 30 day review of
public comments. However, the Commission has taken this step toward final approval despite
serious safety concerns about the Westinghouse design for the reactor shield building that have
been raised by Dr. John Ma. Dr. Ma has been with the NRC since it was created by Congress in
1974. He was the Commission's lead structural reviewer charged with evaluating the design of
the reactor shield to determine whether it met NRC safety standards. Dr. Ma has identified
potential loopholes, which, if left open, allow designs for unsafe reactors to go forward despite
the risk that an earthquake or aircraft impact could result in a catastrophic core meltdown.

While I appreciate the substantive assistance and time spent by your staff in addressing
my staff's questions related to the AP 1000 review process, I remain concerned about the safety
of the reactor design. I therefore request that the Commission definitively resolve these potential
loopholes prior to the finalization of the NRC licensing process.

As you know, the shield building for the API000 serves the critical safety function of
preventing catastrophic damage to the reactor that could cause fuel melting and radiation
releases. The shield building physically protects the highly radioactive core of the nuclear reactor
(as well as critical operating equipment) against earthquakes, storms, and airplane strikes. The
shield building is intended to ensure safe shutdown following such impacts. As it is designed, the



AP1000 shield building supports a water storage unit on top of it. This water is part of the vital
cooling system for the reactor, which is necessary to prevent the sort of overheating that led to
core melt at the Three Mile Island reactor in Pennsylvania in 1979.

NRC regulations are intended to ensure that any new reactor design will be able to
withstand the dangers of earthquakes, storms, or commercial airplane strikes. The consequences
of failure could be severe: According to the report of the 9/11 Commission, Al-Qaeda considered
attacking a nuclear power plant as part of its September 11 th plot. The Energy Policy Act of
2005 thus included my language that required the NRC to consider the "events of September 11,
2001" and the potential for "suicide attacks" and "air-based threats" in making rules for how
reactors will be able to withstand a variety of scenarios related to terrorist attacks. I have long
agreed with your 2006 statement that "We should be requiring they design these plants to
withstand such attacks."'

On June 12, 2009, NRC issued a rule, 10 CFR 50.150, requiring applicants for new
reactors to include an assessment of the ability of the reactor design to withstand the impact of a
large, commercial aircraft. The NRC issued its aircraft impact rule after having already issued a
final rule certifying the design of the API000 on January 27, 2006.2 In anticipation of the rule
change on aircraft impact, Westinghouse amended its design to address aircraft impact, by
submitting Revision 16 of its AP1000 design to NRC on May 26, 2007. The NRC is currently
considering Revision 18 of the AP1000 design, submitted December 1, 20103.

When reviewing the design for the shield building, Dr. John Ma grew concerned that the
structure was too brittle and could fail if struck by a natural or manmade catastrophe. He was so
concerned by this and other issues that he filed a "Non-Concurrence" statement of dissent4 on
November 4, 2010. Despite the Non-Concurrence, NRC staff issued a positive Advanced Final
Safety Evaluation Report (AFSER) on December 28, 2010. The Non-Concurrence accompanied
the AFSER throughout a series of approval stages, allowing you and other reviewers to know
that these concerns have been raised.

If the NRC approves the AP1000, then it may have widespread use throughout the United
States, making questions about its safety of crucial national importance. Among the applications
for the construction of 28 new reactors being considered by NRC, the API000 would be the
design for 7 Combined License applications covering 14 reactors, to be built in Alabama,
Florida, North Carolina, South Carolina, and Georgia. 5 The Department of Energy has approved

'http://www.nytimes.comn2006/I 1/09/us/09nuke.html

" hntp://www.nrc.gov/reactors/new-reactors/design-certlap I 000.html
3 The current revision is a Design Certification Amendment application that would revise the API000 Design
Control Document, which is the overall design that NRC certified in 2006.
4 The Non-Concurrence (NRC Form 757), the response to it by other Division of Engineering staff, and Dr. Ma's
rebuttal to this response are all internal NRC documents, Accession Number ML 103370648 within the Agencywide
Documents Access and Management System (http:llwww.nrc.gov/reading-rmladams/web-based.html). The Non-
Concurrence Package was published on December 3, 2010.
5 http://www.nrc.gov/reactors/new-reactors/col.html. The proposed sites include Jackson County, Alabama
(Tennessee Valley Authority's Bellefonte site); Levy County, Florida (Progress Energy Florida, Inc.'s site);
Homestead, Florida (Florida Power and Light Co.'s Turkey Point site); Wake County, North Carolina (Progress
Energy Carolinas, Inc.'s Harris site); Cherokee County, South Carolina (Duke Energy's William States Lee II site);



an application for a loan guarantee of $8.3 billion to Georgia Southern for two proposed AP1000
reactors, conditional on NRC approving the AP1000. Taxpayer dollars should not be spent on
unsafe reactors. The Non-Concurrence identifies several potential loopholes. I am asking the
Commission to reconsider its approval of the AP1OOO, in light of these loopholes, the most
serious of which I summarize below:

1. The AP 1000 shield building failed tests because it is brittle, and could shatter "like a
glass cup"

If a reactor shield is too brittle, it may fail in an earthquake or if struck by an airplane or
an automobile or other missile carried by a storm. In fact, Dr. Ma warned that if the API000
shield was struck, it could shatter like a "glass cup." The reason for Dr. Ma's statement is that
the AP1000 shield building failed, or failed to complete, physical tests designed to evaluate
whether the structure has adequate toughness for these sorts of impacts.

In its new design in response to the aircraft impact rule, Westinghouse changed the
composition of the shield building from reinforced concrete to a combination of steel and
concrete. This "steel-concrete module" is a first-of-its-kind design for nuclear power plants.
About 60 percent of the shield building would consist of a module design (module #2) that
"failed miserably" in a direct physical test of its toughness. According to the NRC Design
Certification Application Review of the API000, "test results for out-of-plane shear showed that
the modules with [redacted] failed in a brittle manner.6"' A second physical test, of in-plane
shear, could not be completed "due to laboratory safety constraints." These shear tests are
intended to determine whether the structure will be brittle or "ductile." Ductility enables an
object to deform and stretch under force, rather than breaking. Both in-plane and out-of-plane
shear would act on the shield building during an earthquake. As you note in comments
accompanying your "Yes" vote on the API000, the module that would be used for 60 percent of
the shield building "was unable to satisfy the experimental protocol developed by Westinghouse
and agreed to by the [NRC] staff."

The potential loophole here is that the Commission has apparently accepted
Westinghouse's argument that the brittle module design would only be used in regions of the
building that are unlikely to encounter high loads. Thus the failing tests were ignored. Instead of
relying on the results from the test intended to prove the shield building's design, Westinghouse
substituted results from computer simulations that may be a poor approximation of reality.

In his Non-Concurrence, Dr. Ma asks, "How could the [NRC] staff justify using a lower
standard, by accepting a brittle structural module for about [redacted] of the [steel-concrete]
wall for API 000 shield building, which has more safety functions and greater consequence if the
wall collapses, than other types of [reinforced concrete] shield buildings that are required to
design to a higher standard of ACI [American Concrete Institute] Code?" Dr. Ma also points to
NRC codes stating that the standard to which a design is held must be "commensurate with the

Fairfield County, South Carolina (South Carolina Electric & Gas' Virgil C. Summer Nuclear Station site); and
Burke County, Georgia (Southern Nuclear Operating Co.'s Vogtle site).
" Design Certification Application Review - API000 Amendment. Chapter 3, page 155.
http://www. nrc.gov/reactors/new-reactors/design-cert/amended-ap I000.htmi.



importance of the safety function to be performed".7 The AP1000 design should not be approved
when the material making up 60 percent of the shield building, an essential structural component
that is meant to withstand earthquakes, storms, and airplane strikes, has failed a critical physical
test showing it to be brittle.

Additionally, the API000 shield building design has evidently failed to meet the
standards of the American Concrete Institute, despite these being endorsed by NRC8.
Westinghouse has not complied with the American Concrete Institute (ACI) "Code
Requirements for Nuclear Safety-Related Concrete Structures" (ACI-349). . The design fails to
meet the Code, because ACI-349 requires the structure to be ductile, would require different
spacing between the steel tie-bars, and would not allow substitution of computer models in place
of physical tests. Dr. Ma notes that the Safety Evaluation Report "has not provided justifications
as to why its acceptance standard, which is lower than that of the ACI Code, is adequate".

To ensure the safety of the AP1000, and any future reactor designs involving steel-
concrete composites, I urge you to develop a standard for this novel type of design that would
apply both to the AP 1000 and other reactor designs that might seek to use it in the future. The
NRC Advisory Committee on Reactor Safeguards notes that "the effort and scope of analysis and
assessment required for the shield building in this case suggests that if SC [steel-concrete]
composites are to be more widely used in nuclear applications, a consensus code should be
developed, as has been done for other types of nuclear construction." You echoed this concern in
comments accompanying your "Yes" vote for the AP1000, noting "the lack of a directly
acceptable design and construction consensus standard." You write that "it would be
advantageous to have such a detailed standard developed independent of any specific design
approval. Therefore, I also encourage the [NRC] staff to aid in any effort ... to develop a
standard." However, developing such a standard after approving the AP1000 is like planning to
comply with building codes to prevent fires after the building has burned down. I ask the
Commission to reverse its approval of the API000 until such a standard is developed, and then
apply this standard to the AP1000 before reconsidering the design.

2. Weak computer simulations were used to "prove" the reactor shield is "strong enough"

Westinghouse's assertion that the brittle module is "strong enough" is based on
questionable computer simulations in place of the physical tests that it should have done. The
computer analysis that Westinghouse did was flawed, because it used off-the-shelf,
commercially available codes to evaluate a first-of-its-kind design that could not be expected to
be accurately modeled in this manner. The shield building's steel-concrete structure is novel and
complex, as is the overall design of the reactor. Given the novelty and complexity of the design,
Westinghouse should have developed custom code.

Additionally, Westinghouse relied on a technique known as a static "push-over"
simulation. A push-over simulation imagines that an earthquake functions like a finger slowly

Codes and standards: 10 CFR 50.55a(a)(1). http://www.nrc.gov/reading-rm/doc-collections/cfr/partO50/panO5O-
0055a.html
a Regulatory Guide 1. 142 - Safety-Related Concrete Structures for Nuclear Power Plants (Other Than Reactor

Vessels and Containments). http://www.nrc.gov/reading-rrm/doc-collections/reg-guides/power-reactors/rg/01 - 142/



pushing a cup until it falls over. Dr. Ma notes that such an analysis is not appropriate, because
the shield building would experience several types of forces simultaneously during an
earthquake, rather than just one simple "push." In a Technical Evaluation of Westinghouse's
modeling work, scientists at Brookhaven National Laboratory agreed, stating that
Westinghouse's "models may be inappropriate for static analyses intended to represent cyclic
dynamic loading (i.e. earthquake); the effect of load cycling on the effective stress-strain
relationship apparently is not considered [redacted]. 9" Westinghouse does not appear to have
considered the back-and-forth forces ("cyclic dynamic loading") that occur during an actual
earthquake. Instead Westinghouse appears to have fantasized that an earthquake acts like a
constant force in one direction. Had Westinghouse included dynamic cyclic loading, the effective
"stress-strain" curve would have had a "backbone" shape; instead, it appeared to be a monotonic
curve which is consistent with Westinghouse leaving out the dynamic cyclic loading that occurs
in an earthquake. The "static push-over" analysis that Westinghouse did may therefore have been
inappropriate because it failed to accounts for the real back-and-forth forces in an earthquake.

Unfortunately, the Technical Evaluation document that details the software's limitations
consists mostly of text redacted by NRC staff on Westinghouse's request, but the text that
remains is overwhelmingly negative about Westinghouse's simulations. In addition to concerns
about how Westinghouse modeled the effects of an earthquake, Westinghouse's results were
presented sloppily: There is "no confidence that an appropriate level of quality assurance was
implemented in the conduct of the [redacted] analyses." There were "numerous confusing,
misleading, or erroneous statements." The concerns raised in this May 30, 2010 Technical
Evaluation do not appear to have been addressed by Westinghouse or NRC.

I urge you to require Westinghouse, and other reactor license applicants, to complete and
pass physical tests of all materials used in the design, rather than using computer models to
substitute for tests that their materials have failed. There should be clear regulations indicating
any exceptions where computer analyses are appropriate - and these regulations should require
the use of code that is suitable to the design of the particular reactor under consideration. Where
computer models are necessary, the NRC should set standards defining the quality of the models
that applicants are required to use, and should conduct independent validations of those models
and of the original code. Original code and data should be made available for public review,
while accounting for real proprietary and security concerns. As it stands, Westinghouse may be
relying on defective models that provide no meaningful assurance of whether the reactor is safe.

3. Earthquake Forces May Have Been Underestimated by Westinghouse

Westinghouse exploited an apparent loophole in how NRC defines earthquake forces.
Westinghouse underestimated the earthquake forces that the reactor would be subjected to
through use of a "seismic wave incoherency model to effectively reduce... ground motion"

9 R. Morante, M. Miranda, 1. Nie. Technical Evaluation: API000 Shield Building Design Report, Revision 2. Dated
5/30/2010. Submitted as part of Dr. Ma's rebuttal to the staff response to the Non-Concurrence statement. Accession
Number ML103370648 within the Agencywide Documents Access and Management System
(http://www. nrc.gov/reading-rm/adams/web-based.html).



during an earthquake. ' 0 It is a "manifestation of mathematical concept that has not been verified
and validated by experiments," according to a letter sent by Dr. Ma to your office and mine on
November 8, 2010. Indeed, the "interim staff guidance" on incoherency appears to be based on a
solitary report of the Electric Power Research Institute, rather than consensus in the peer-
reviewed scientific literature. In his letter to my office and to you, Dr. Ma wrote that even
assuming these reduced earthquake forces are correct, "the design margin in the shield wall is
practically non-existent; the design will be grossly inadequate if the 'correct' and actual
earthquake analyses were used." I ask that the Commission require that estimates of seismic
forces be drawn from consensus, peer-reviewed scientific literature. Please ensure that
Westinghouse re-does its analyses to demonstrate that the AP1000 can withstand real earthquake
forces, without minimizing these forces using ill-founded assumptions.

I would note that, generally speaking, the NRC staff responses to the Non-Concurrence
statements do not dispute the concerns raised by Dr. Ma. Instead, they appear to have
acknowledged the flaws associated with Westinghouse's analysis, agreed that addressing the
non-concurring staff member's concerns would improve the design, and then shrugged their
collective shoulders and chose to abdicate responsibility to further investigate these matters prior
to providing a positive Safety Evaluation Report on the shield building of the API 000 reactor.

In fact, in your January 31 vote to approve the AP 1000 design, you acknowledge that
"While it is clear that the use of a ductile material in all areas of the shield building would
provide an additional enhancement to safety, I am not convinced that such a design requirement
exists..." This is a far cry from a ringing endorsement: you could have said that you are
convinced that the design is safe, but you do not go this far. All you say is that there is nothing
requiring you to disapprove the design.

There appear to be many unresolved concerns about the AP1000 shield building design,
concerns that may justify reversing your vote of approval. Consequently, I ask for your prompt
assistance in responding to the following questions.

1. Why did you not require improvements to the AP1OOO design to enable it to pass direct
physical tests of ductility? Have past reactor shield designs approved by the NRC succeeded in
meeting ductility tests that the AP1000 has failed (out-of-plane shear) or has not even completed
(in-plane shear)? If so, why is a weaker standard being allowed for the APIOOO, which is
supposed to be even tougher than past reactor shield designs to meet the aircraft impact rule?

2. There are uncertainties associated with the modeling codes used by the applicant to analyze
the accident responses of the highly complex shield building design. Given these uncertainties,
are you able to provide me a guarantee that use of brittle modules for about 60 percent of the
APIOOO shield building design will not significantly degrade the capability of the wall to resist
being hit by a missile propelled by a storm or by an airplane, relative to a design that does not
use a brittle module? If so, on what basis, and if not, then why did the Commission vote to
approve the design?

10 Design Certification Application Review - API000 Amendment. Chapter 3, page 58.
http://www.nrc.gov/reactors/new-reactors/design-certlamended-aplOOO.html



3. There are uncertainties associated with Westinghouse's use of generic computer modeling
codes and sloppily presented analyses, the "seismic wave incoherency model," and the static
"push-over" analyses of the accident responses of the highly complex shield building design.
Given these uncertainties, are you able to provide to me a guarantee that use of brittle modules
for the majority of the API000 shield building design will not significantly degrade the
capability of the shield building to resist an earthquake, relative to a design that does not rely on
a brittle module? If so, please explain the basis for such a conclusion. If not, then why did the
Commission vote to approve the design?

4. Are you certain that the brittle module is strong enough to withstand the combined stress (in-
plane shear, out-of-plane shear, axial force) during a "safe shutdown earthquake"? If so, on what
basis did you reach this conclusion? If not, then why did the Commission vote to approve the
design?

5. What is the magnitude of earthquake for which the API000 would be able to maintain its
ability to safely shut down the reactor? Will the NRC require that the API000 be able to
withstand earthquakes of the magnitudes experienced in all regions of the US, or otherwise limit
their deployment to areas in which earthquakes beyond the threshold, "design-basis" magnitude
have never been experienced? Why or why not?

6. The shield building design includes two types of steel-concrete modules. Module #2, which
failed, has wider spacing of the steel ties that go through the concrete. Module #1 has narrower
spacing, which makes it tougher and enabled it to pass the out-of-plane shear test. Instead of
accepting Westinghouse's flawed simulations, will the Commission reverse its approval of the
AP1000 and instruct Westinghouse to simply replace the brittle module # 2 with a tougher
module, such as module #1? If not, why not?

7. Given that there are applications for 14 new reactors using the AP1000 design, will NRC
develop a consensus design code for this type of reactor, as has been done for other types of
nuclear construction? If yes, will you reverse your approval of the API000 design until this code
is developed and applied to the API000? If not, why not?

8. There are many pages in the Non-Concurrence that have been entirely redacted. For each
substantive redaction, please provide me with the legal basis used to justify the redaction in
question. If no appropriate basis exists, please ensure that an un-redacted version of the page in
question appears in the docket for the AP1000 rule. I also ask that the Non-Concurrence
package itself be placed in the docket, since it does not appear to be included among the
documents that support the API000 rule. "1 The public should be made aware of the existence of
the Non-Concurrence when commenting on the proposed design approval.

II The AP1000 documents are available through the Federal e-Rulemaking website at http://www.regulations.gov
by searching under Docket ID NRC-2010-0131.



Thank you for your attention to this important matter. Please provide your response no
later than March 28. If you have any questions, please have your staff contact Dr. Ilya Fischhoff
or Dr. Michal Freedhoff of my staff at 202-225-2836.

Sincerely,

Edward J. Markey
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Our ref: DCPNRC_003113

February 23, 2011

Subject: AP 1000 Containment Cleanliness - DCD Markup for Rev. 19

Westinghouse is submitting a response to the U.S. Nuclear Regulatory Commission (NRC) regarding the
Advisory Committee on Reactor Safeguards (ACRS) letter to the Chairman, U.S. NRC, dated December
20, 2010. This letter is submitted in support of the AP1000 Design Certification Amendment Application
(Docket No. 52-006). The information included in these responses is generic and is expected to apply to
all Combined Operating License (COL) applicants referencing the AP1000 Design Certification and the
AP1000 Design Certification Amendment Application.

The recent ACRS letter, dated December 20, 2010, on acceptability of long term core cooling
performance for AP1000 concluded that any future relaxation of cleanliness requirements will require
substantial data and analysis and requested a licensing path be identified for future regulatory approval of
any increase in the containment debris limits.

Westinghouse has reviewed the potential application of the specific cleanliness limits as information to be
contained in the AP1000 Technical Specifications (TS). Westinghouse does not believe the debris limits
meet the appropriate level of safety impact to be included in the TS. Our interpretation is based on review
of 10 CFR 50.36, and is consistent with the operating plants TS, which have detailed evaluations of long
term cooling (including debris limits) and do not include the specific debris limits in their TS.

The containment debris limits identified for the operating fleet vary significantly with regard to the ease
of compliance, i.e., some limits are closer to the expected debris findings; however, it is not the difficulty
of compliance that determines the need to include the debris limits in the TS. These limits do not meet
the criteria for including limiting conditions for operations as provided in 10 CFR 50.36.

10 CFR 50.36 criterion (c)(2)(ii)(B) is as follows:

Criterion 2. A process variable, design feature, or operating restriction that is an initial condition
of a design basis accident or transient analysis that either assumes the failure of or presents a
challenge to the integrity of a fission product barrier.

t.y (5
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The impact of not meeting this operating restriction has not previously been considered to meet this
criterion, as evidenced by it not being included in any of the NRC approved Standard Technical
Specifications NUREGs.

Therefore, Westinghouse is proposing to make a change to the Design Control Document (DCD),
Revision 18 to identify the total amount of resident debris and fiber limits as Tier 2* information.

Tier 2* is defined in the regulations (10 CFR Part 52 Appendix D) as: "Tier 2* means the portion of the
Tier 2 information, designated as such in the generic DCD, which is subject to the change process in
Section VIII.B.6 of this appendix."

Westinghouse believes that the inclusion of the containment debris limits as Tier 2* information, as well
select general screen design criteria (See Enclosure 1 for specific DCD markups), meets the intent of the
ACRS for receiving prior NRC approval prior to any departure from these limits.

Questions or requests for additional information related to the content and preparation of this response
should be directed to Westinghouse. Please send copies of such questions or requests to the prospective
applicants for combined licenses referencing the AP 1000 Design Certification. A representative for each
applicant is included on the cc: list of this letter.

Very truly yours,

R, F. Ziesing
Director, U.S. Licensing

/Enclosure .

1. DCD Markups for Rev. 19 - Intro Table 1-1, Tier 2 Section 6.3.2.2.7.1, and Tier 2 Section 6.3,8.1
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U.S. NRC
U.S. NRC
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Westinghouse
NuStart/Entergy
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Westinghouse
Westinghouse
Westinghouse
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IE
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DCD Markups for Rev. 19 - Intro Table 1-1, Tier 2 Section 6.3.2.2.7.1, and Tier 2 Section 6.3.8.1



ENCLOSURE I DCP-NRC-003113
DCD Markups for Rev. 19 - Intro Table 1-1, Tier 2 Section 6.3.2.2.7.1, and Tier 2 Section 6.3.8.1

Introduction AP1000 Design Control Document

Table I-I (Cont.)
Index of AP 1000 Tier 2 Information Requiring NRC Approval for Change

Expiration at

Item First Full Power Tier 2 Reference

Maximum Fuel Rod Average Bumup No 4.3.1.1.1

Reactor Core Description (First Cycle) Yes Table 4.3-I

Nuclear Design Parameters (First Cycle) Yes Table 4.3-2

Reactivity Requirements for Rod Cluster Control Assemblies Yes Table 4.3-3

ASME Code Piping Design Restrictions Yes 5.2.1.1

Reactor Coolant Pump Design No 5.4.1.2.1

MOV Design and Qualification Yes 5,4.8.1.2

Other Power-Operated Valves Design and Qualification Yes 5.4.8.1.3

Motor Operated Valves Yes 5.4.8.5.2

Power Operated Valves Yes 5.4.8.5.3

ASME Code Cases Yes Table 5.2-3
Table 3.9-9

Table 3.9-10
5.2.1.2

General Screen Desin Criteria 63.2.. .. .•__

WCAP- 17201 -P, "AC 160 High Speed Link Communication Yes Table 1.6-1
Compliance to DI&C-ISG-04 StaffPosition 9. 12, 13, and 15." Rev 0, 7.1.7
February 2010

WCAP- 15927 (Non-Proprietary), "Design Process for API000 Yes Table 1.6-I
Common Q Safety Systems," Rev 2 7.1.2.14.1

7.1.7

.WCAP- 17179. "AP1000 Conmonent Interface Module Technical Yes Table 1.6-I
------------- -- ---- -- ---- -- ------ --- --------.

WCAP-16097-P-A, "Common Qualified Platform," Rev 0 Yes Table 1.6-I
7.1

WCAP-16096-NP-A, "Software Program Manual for Common Q Yes Table 1.6-I
Systems," Rev 01A 7.1

Verification and Validation Yes 7.1.2.14

Hard-wired DAS manual actuation No 7.7.1.11

Nuclear Island Fire Areas No Figure 9A-I

Turbine Building Fire Areas No Figure 9A-2

Annex I & II Building Fire Areas No Figure 9A-3

Radwaste Building Fire Areas No Figure 9A-4

-[Comment [tiwiS]: 28

-- Comment [nnkl6): 28

D [eleted: WCAP-460, WestingoseaaSc rpaint

-- ICommeant[ttw17]: 17
% P

Design Control Document Intro- 13 Revision 19

Page 1 of 5



ENCLOSURE I DCP-NRC-003113
DCD Markups for Rev. 19 - Intro Table 1-1, Tier 2 Section 6.3.2.2.7.1, and Tier 2 Section 6.3.8.1

6. Engineered Safety Features APIO00 Design Control Document

3. Le-AcL reflectqLve v insulation is used on ASME class I lines because they am sibject tls-c1 .... -- rormatted: Font: Italic
coolant accidents. Metal reflective insulation is also used on the reactor vessel, the reactor
coolant pumps, the steam generators, and on the pressurizer because they have relatively
large insulation surface areas and they are located close to large ASME class I lines. As a
result, they are subject to jet impingement during loss-of-coolant zccidentj A suitablee k.] 28
equivalent insulation to metal reflective may be used. A suitable equivalent insulation is one " Fo-nattld Font: Italic
that is encapsulated in stainless steel that is seam welded so that LOCAjet impingement does
not damage the insulation and generate debris. Another suitable insulation is one that may be
damaged by LOCA jet impingement as long as the resulting insulation debris is not
transported to the containment recirculation screens, to the IRWST screens, or into a direct
vessel injection or a cold leg LOCA break that becomes submerged during recirculation. In
order to qualify as a suitable equivalent insulation, testing must be performed that subjects
the insulation to conditions that bound the AP1000 conditions and demonstrates that debris
would not be generated. If debris is generated, testing and/or analysis must be performed to
demonstrate that the debris is not transported to an AP lO00 screen or into the core through a
flooded break. It would also have to be shown that the material used would not generate
chemical debris. In addition, the testing and/or analysis must be approved by the NRC.
fn order to provide additional martn, metal reflective insulation is used inside containment - Formatted: Font: Italic

where It would be subject to jet impingement during loss-of-coolant accidents that are not
otherwise shielded from the blowdown•ie4J,.As._arsult,_fibrous _dbris is notenerated by • - - omment frmkaj: 28
loss-of-coolant accidents. Insulation located within the zone of influence (ZOl). which is a Fornated: Font: Italic
spherical region within a distance equal to 29 inside diameters (for Min-K, Koolphen.K, or
rigid cellular glass insulation) or 20 inside diameters (for other types of insulation) of the
LOCA pipe break is assumed to be affected by the LOCA when there are intervening
components, supports, structures, or other objects.

Tbhe ZOt in the absence of intervening com_.poneýnts supports, structures, or other objects . -- Formatted: Font: Italic
includes insulation in a cylindrical area extending out a distance equal to 45 inside
diameters from the break along an axis that is a continuation of the pipe axis and up to
5 inside diameters in the radial direction from the ýxL],.A suitable equivalent insulation to - -

metal reflective may be used as discussed in the previous paragraph. I Formated: Font: Italic

U[nsulation used inside the containmen, outside the ZOI, but below the maximum post-DBA.. -- Formattd: Font: Itaic
LOCAfloodup water level (plant elevation 110. 2feet), is metal reflective insulation, jacketed
fiberglass, or a suitable kquivalenJ Asuitablequivalent insulation is one that would be C - comment [mmk4]: 25
restrained so that it would not be transported by the flow velocities present during- Formatted: Font: Italic
recirculation and would not add to the chemical precipitates. In order to qualify as a suitable
equivalent insulation, testing must be performed that subjects the insulation to conditions that
bound the AP 1000 conditions and demonstrates that debris would not be generated. lfdebris
is generated, testing and/or analysis must be performed to demonstrate that the debris is not
transported to an AP 1000 screen or into the core through a flooded break. It would also have
to be shown that the material used would not generate chemical debris. In addition, the
testing and/or analysis must be approved by the NRC.

jnsulation used inside the containment._outside the ZO_, but above-the maximum post- . - Formatted: Font: Italic
design basis accident (DBA) LOCAfloodup water level, isjacketedfiberglass, rigid cellular

*NRC Stff approv is required prior to implermentng a change in this inrfornation; see DCD Introduction Section 3.5.
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glass, or a suitablekqulvatenJ.As~uiqtableeguivalent insulation is one that when subjected- - c .mment -rmkf]: 29
to dripping of water from the containment dome would not add to the chemical precipitates; - Forrnatted, Font: Italic

suitable equivalents include metal reflective insulation.

4. Coatings are not used on surfaces located close to the containment recirculation screens. The
surfaces considered close to the screens are defined in subsection 6.3.2.2.7.3. Refer to
subsection 6.1.2.1.6. These surfaces are constructed of materials that do not require coatings.

5. The IRWST is enclosed which limits debris egress to the IRWST screens.

6. Containment recirculation screens are located above lowest levels of containment.

7. Long settling times are provided before initiation of containment recirculation.

8. Air ingestion by safety-related pumps is not an issue in the API000 because there are no
safety-related pumps. The normal residual heat removal system pumps are evaluated to show
that they can operate with minimum water levels in the IRWST and in the containment.

9. A commitment for cleanliness program to limit debris in containment is provided in
subsection 6.3.8. 1.

10. O._hereoienia! sou sofflbrous ma en a/Lsuh as vendlationf•_ke r•s •r-•.rnduci~ngji_ -- Fo Foatt;d: Font: .tali _
barriers, are not located in jet impingement damage zones or below the maximum post-DBA
LOCAfloodup warerkeve4.r---..................-----------------------Commsnt EnnCII: 28

II. Other potential sources oftransportable material, such as caulking, signs, and equipment tags " ana e- Font: italic

installed inside the containment are located:

* Below the maximum flood level, or
* Above the maximum flood level and not inside a cabinet or enclosure.

Tags and signs in these locations arc made of stainless steel or another metal that has a
density :l>00 Ibm/ft3. Caulking in these locations is a high density (al00 Ibnmfl).

The use of high-density metal prevents the production of debris that could be transported to
the containment recirculation screens, to the IRWST screens, or into a direct vessel injection
or a cold leg LOCA break location that is submerged during recirculation. Ifa high-density
material is not used for these components, then the components must be located inside a
cabinet or other enclosure, or otherwise shown not to transport; the enclosures do not have to
be watertight, but need to prevent water dripping on them from creating a flow path that
would transport the debris outside the enclosure. For light-weight (< 100 lb./ft3) caulking,
signs or tags that arc located outside enclosures, testing must be performed that subjects the
caulking, signs, or tags to conditions that bound the API000 conditions and demonstrates
that debris would not be transported to an AP 1000 screen or into the core through a flooded
break. Note that in determining if there is sufficient water flow to transport these materials,
consideration needs to be given as to whether they are within the ZOI (for the material used)
because that determines whether they are in their original geometry or have been reduced to

ONRC Staffpli is rmared pior to Implmneosti a change in this infcsmalion; am DCD InMdulion Seclion3 .5.
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smaller pieces. It would also have to be shown that the material used would not generate
chemical debris. In addition, the testing must be approved by the NRC.

12. An evaluation consistent with Regulatory Guide 1.82, Revision 3, and subsequently
approved NRC guidance, has been performed (Reference 3) to demonstrate that adequate
long-term core cooling is available considering debris resulting from a LOCA together with
debris that exists before a LOCA. As discussed in subsection 6.3.2.2.7.1, a LOCA in the
APIODO does not generate fibrous debris due to damage to insulation or other materials
included in the A P1000 design. The evaluation considered resident fibers and particles that
could be present considering the plant design, location, and containment cleanliness
program. The determination of the characteristics of such resident debris was based on
sample measurements from operating plants. The evaluation also considered the potential for
the generation of chemical debris (precipitants). The potential to generate such debris was
determined considering the materials used inside the AP I10O containment, the post-accident
water chemistry of the AP1000, and the applicable research/testing.

The evaluation considered the following conservative considerations:

* LThe COL cleanlinqess•p•gram will limit the total amount of.resident debris inside thie_- Formatted: Font: Italc
containment to : 130 pounds and thie amount of the total that might be fiber to
:56.6ýoundjr-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- Cum..... Irmk7]i 28

* In addition to the resident debris, the LOCA blowdownjet may impinge on coatings and

generate coating debris fines, which because of their small size, might not settle. The
amount of coating debris fines that can be generated in the AP 1000 by a LOCA jet will
be limited to less than 70 pounds for double-ended cold leg and double-ended direct
vessel injection LOCAs. In evaluating this limit, a ZOI of 4 IDs for epoxy and 10 IDs
for inorganic zinc will be used. A DEHL LOCA could generate more coating debris;
however, with the small amount of fiber available in the API000 following a LOCA,
the additional coating debris fines that may be generated in a DEHL LOCA are not
limiting.

* The total resident and ZOI coating debris available for transport following a LOCA is
< 193.4 pounds of particulate and < 6.6 pounds of fiber. The percentage ofthis debris
that could be transported to the screens or to the core is as follows:

- Containment recirculation screens is 5100 percent fiber and particles

- IRWST screens is .550 percent fiber and 100 percent particles

- Core (via a direct vessel injection or a cold leg LOCA break that becomes
submerged) is :90 percent fiber and 100 percent particles

* Fibrous insulation debris is not generated and transported to the screens or into the core
as discussed in item 3.

*NRC Saffrapporval is required prior to implemetmig a change in this information: wee DCD Inroduction Section 3.5.
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6.3.7.6.2.2 In-Containment Refueling Water Storage Tank Injection Motor-Operated Valve Controls

The motor-operated valves in each in-containment refueling water storage tank injection line are
normally open during all modes of normal plant operation. Power to these valves is locked out.
Redundant valve position indication and alarms are provided to alert the operator if a valve is
inadvertently closed. The technical specifications specify surveillances to show that these valves
are open. These valves also receive a safeguards actuation signal to confirm that they are open in
the event of an accident. As a result of the power lock out, the redundant position indication and
alarms and the technical specifications the valve controls are nonsafety-related.

6.3.7.6.2.3 Passive Residual Heat Removal Heat Exchanger Inlet Motor-Operated Valve Control

The motor-operated valve in the passive residual heat removal heat exchanger inlet line is
normally open during normal plant operation. Power to this valve is locked out. Redundant valve
position indications and alarms are provided to alert the operator if the valve is open. This valve
also receives an actuation signal to confirm that it is open in the event of an accident.

6.3.7.7 Automatic Depressurization System Actuation at 24 Hours

A timer is used to automatically actuate the automatic depressurization system ifoffsite and onsite
power are lost for about 24 hours. This prevents discharging the Class IE dc power sources such
that they are no longer able to operate the automatic depressurization system valves. If power
becomes available to the dc batteries and they are no longer discharging prior to activation of the
timer, then the automatic depressurization system actuation would be delayed. If the plant does not
need actuation of the automatic depressurization system based on having stable pressurizer level,
full core makeup tanks, and high and stable in-containment refueling water storage tank levels, the
operators are directed to de-energize all loads on the 24-hour batteries. This action will block
actuation of the automatic depressurization system and allow for its actuation later should the
plant conditions unexpectedly degrade.

6.3.8 Combined License Information

6.3.8.1 Containment Cleanliness Program

The Combined License applicants referencing the AP 1000 will address preparation of a program
to limit the amount of debris that might be left in the containment following refueling and
maintenance outages. The cleanliness program will limit the storage of outage materials (such as
temporary scaffolding and tools) inside containment during power operation to items that do not
produce debris (physical or chemical), which could be transported to the containment recirculation
screens, to the IRWST screens, or into a direct vessel injection or a cold leg LOCA break that
becomes submerged during recirculation. The cleanliness program shall limit the amount of latent
debris ld fibrous materiatiocated within the containment as identified in subsection 6.L.2,2.7.1. - - Comment [rmk7T: 28

i m - ---- ---- ---- ---- ----- ---- ---- ---- ---- --- eldefted: to less Lhn 130pounds % ih lessthen or
equal to 6.6 pounds being composed of fibmus

Comment [rrnkal: 28
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VOTING SUMMARY - SECY-1 1-0002

RECORDED VOTES

NOT
APRVD DISAPRVD. ABSTAIN PARTICIP COMMENTS DATE

CHRM. JACZKO

COMR. SVINICKI

x

x

COMR. APOSTOLAKIS X

X 1/30/11.

X 2/2/11,

X 1/28/11

X 1/28/11

X 1/27/11

COMR. MAGWOOD x

COMR. OSTENDORFF X

COMMENT RESOLUTION

In their vote sheets, all Commissioners approved the staffs recommendation and provided
-some additional comments. Subsequently, the comments of the Commission were incorporated
into the guidance to staff as reflected in the SRM issued on February 9, 2011.
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Chairman Jaczko's Comments on SECY-11-0002,
- "Proposed Rule: AP1000 Design Certification Amendment'

I continbe to believe that certification of reactor designs through rulemaking isimportant to
promoting design standardization, ensuring safety and security through rigorous independent
technical and engineering reviews, promoting early resolution of technical and regulatory issues,
and providing greater regulatory certainty and efficiencies to applicants seeking combined
licenses. I approve the staff's recommendation to publish the proposed rule that will amend the
AP!.000 Design Certification Rule subject to my comments below.

The amendment to the AP1000 Design Certification Rule is a.substantial improvement over the
AP1000 design previously approved by the Commission. -Many significant changes have.been
made by Westinghouse to, resolve issues previously deferred to the combined license applicants
referencing the AP1 000 standard design, to resolve design acceptance criteria, to increase the
detail. of the design,:.to-address a number, of technical issues, and to address the aircraft impact
issues. The review elicited 9 number of differing views fromthe staff in several non-
concurrences. Thesedifferences are a visible example of how the staff exhibits the NRC's
Organizational Values,..in parTiQular by their consistent commitment to our mission and their
abiding respect for differing views. I applaud the staff for the professional manner in which they_
dealt with these issues. Most importantly, I applaud the staff for ensuring their review was
focused on the protection of public health and safety in the face of persistent schedule
pressures. The commitment and respect demonstrated by the staff and ACRS during this
process furthers the type of open collaborative work environment that is key to our success as
an agency.

There are many technical areas of importance reviewed by the staff in preparation of the
proposed rule for the design certification amendment. I want to. comment 6n• the most
significant continued point of disagreement among members of the staff, the ability of the shield
building to meet the agency's requirements for seismic loads. This is an area of technical
complexity, but the staff presented a clear explanation in the documents related to the non-
concurrence. As with so many of the issues we deal with as an agency, even matters of
technical complexity often come down to subjective judgments and interpretations of
regulations, guidance, codes, and standards.

As I understand the issue, the disagreement rests on the necessity .of the structural elements of
the'slhield:-building.to.perform in a ductile manner. In revising the shield building desig.n-to
satisfy staff concerns, Westinghouse proposed two types of modules to comprise the bulk of the
shield building. Since these modules represent a new type of steel-concrete composite
structure previously unused in the nuclear context in the United States, the staff required
Westinghouse to confirm many.0f the structural properties of these modules through a series of
tests. One of these modules, which would be-used in approximately 60 percent of the shield
building, was unable to satisfy the experimental protocol developed by Westinghouse and
agreed to by the staff. In particular, this structural module failed the out of plane. shear test in a
brittle manner and therefore- failed to exhibit ductile behavior. As I understand the issue, had
the second module type satisfied the test protocols, there would be no disagreement among the
staff. (This was in fact the case for the first module type used in the areas of the shield building
which are expected to experience higher loads during the design basis event.)

The point of contention appears to me to be whether this is necessary to comply with the
agency's regulations. The staff believes it does not because the forces that the shield building

Y7.... . . . .;.



would experience in the regions where these modules would be used would be much lower than
the loads that would lead to failure of the module, in other words the module is strong enough.
This has been determined by Westinghouse through simulation and reviewed and approved by
the staff. As a result, the overall structure would exhibit ductile behavior because the second .
module type would not be expectedto suffer significant deformation. In addition,.the areas of
the shield building in. wh.ich the energy dissipation are concentrated- would involve the first
module type, which did exhibit ductile failure in experimental tests. Moreover the staff believes
that the most relevant code here American Concrete Institute"(ACI)-349 does not require
ductility of all elements of the structure.

The non-concurrer, however, believes this~does matter, because the most relevant code ACI-
349-approved by the staff as an acceptable code for demonstrating compliance with seismic
and structural regulations requires each element of the structure to demonstrate ductile failure
even for loads which exceed the expected design. loads .of the design basis event, namely the
safe shutdown earthquake. As I understand the position of the non-concurrer, the ductility
requirement. is a defense in depth measure to account for the inability to predict all the possible
loads on a structure, but still ensure that there is not a catastrophic collapse if actual forces
during an. earthquake or other event are different than the forces analyzed by Westinghouse
and the, staff.. Moreover ductility is an inherent property of the material determined by a test
protocol which subjects the material to forces several times the forces necessary to deform
steel. As a result, the ductility property is independent of the specific forces of any specific
scenario.

Many individuals have reviewed this disagreement, including the Advisory Committee on
Reactor Safeguards, and have found the approach taken by the staff acceptable. Based on the
information, I have seen at this point there appears to be no one technically correct judgment in
this case. Rather, the many reviewers of the shield building have different philosophical
approaches to acceptable design. I applaud the non-concurrer for pursuing his viewof the most
appropriate manner in which to provide reasonable assurance of adequate protection.

I am not convinced at this time, however, that the design as presented does not. comply with the
Commission's regulations. While it is clear that the use of a ductilematerial in all areas of the
shield building would provide an additional enhancement to safety, I am not convinced that
there is a clear case that such a design requirement exists in the most relevant ACI code-or any
of the other codes referenced by Westinghouse and the staff and therefore would be seen as a
necessary condition for approval by the staff. I suspect stakeholders will comment on this issue
during the proposed rule stage and I encourage the Commission to specifically develop one or
more questions to frame the issue and guide stakeholders to comment in the most productive
manner for the Commission's consideration of the final rule for the design certification.

As part of their review, the staff effectively developed a standard for steel-concrete composite
structures; however, I believe it would be more effective to develop such an approach apart
from any specific design review. It is clear from the staff's safety evaluation that one of the
challenges that they faced in reviewing the AP1000 shield building wasthe lack of a directly
acceptable. design and construction consensus standard. The lack of a directly applicable
standard necessitated the reliance on portions of closely related standards produced by ACI,
American Institute of Steel Construction, Japan Electric Association Code, and Federal
Emergency Management Agency. If this type of construction is to be continued in the United
States for facilities regulated by the NRC,.it would be advantageous to have such a detailed
standard developed independent of any specific design approval. Therefore, I also encourage
the staff to aid in any effort by the ACI or other consensus standard organization to develop a

• -" " .~~~~~~~~~. . ."•:. .. '...... .:....• ".' . '



standard that covers the proper design and construction of steel-concrete composite structure
that form part of a nuclear power plant and that has nuclear safety-related functionsl.

As the staff evaluates comments on this proposed rule, I am confident that the staff will continue
to demonstrate their commitmentto public health and safetyand'respect for differing views by
their thoughtful consideration of the public comments that may be submitted on the proposed
rule and the technical changes to the AP1000 standard design, specifically, the shield building
and instrumentation and controls.

- .'- ',k B.- •ac k • ."
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I approve the proposed amendment to 10 CFR Part 52 for publication
in the Federal Register, subject to the attached edits. I commend the
staff's successful demonstration of the NRC's. nonconcurrence,.
process, which allows issues to be raised, evaluated, and
dispositioned with finality.
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Commissioner Magwood's Comments on SECY-11-0002

Proposed Rule: APIOOO DESIGN CERTIFICATION AMENDMENT

I approve the publication of the proposed amendment to 10 CFR Part 52 with minor
editorial edits attached.

I commend the staff for their diligence and tenacity in the performance of the safety
review of this amendment. As the agency faces ever emerging challenges and new
responsibilities, our priority remains, as always, the adequate protection of public health
and safety. This rigorous safety review is an example of the agency's resolute work
ethic that perpetuates NRC's worldwide reputation as a strong, stable,. predictable
regulator.

it was edifying to see theNRC's Non-Concurrence Process in action. This.process,.
which allows employees to document their concerns early in the decision-making
process and have them addressed as the issue moves through the management chain,
is a healthy practice and contributes to more robust end products.

William D. Mag-wood, IV date
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Commissioner Ostendorff's Comments on SECY 11-0002

"Proposed Rule: AP1000 Design Certification Amendment (RIN 3150-AI81)"

'I approve the staffs proposed AP1 000 rulemaking for publication in the Federal Register. The NRC staff

and-ACRS's review of the AP1000 design for compliance with aircraft impact requirements and

evaluation of numerous updates to the original AP1000 design represents exceptional service and

contribution to the NRC's safety mission. Of particular exemplary effort was the staffs identification of

AP1000 shield building vulnerabilities that had existed in an earlier proposed design. In reviewing this

first-of-a-kind design, the staff appropriately demonstrated a questioning, safety-focused attitude to

identify and resolve critical-safety issues. These issues were handled with high technical and managerial

competence. Ultimately, the applicant made significant modifications to the shield building design which

the staff and ACRS independently determined to be acceptable.' I also commend the staff for embodying

an-open collaborative.work enviironment that allows diverse or dissenting views to be raised and

appropriately assessed using the NRC's established processes. I considered this particular AP1000

review prototypical-of an NRC strength to vet issues openly and foster constructive resolution. The

Commission is ultimately best served when safety issues are addressed in this manner. I look forward to

-reviewing the final rule and the staff's evaluation of comments on the. proposed rule.

Page I of I
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NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

WASHINGTON, DC 20555 - 0001

December 20, 2010

The Honorable Gregory B. Jaczko
Chairman
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

SUBJECT: LONG-TERM CORE COOLING FOR THE WESTINGHOUSE AP1000

PRESSURIZED WATER REACTOR

Dear Chairman Jaczko:

During the 57 7 th and 5 7 8 th meetings of the Advisory Committee on Reactor Safeguards (ACRS),
November 4-6, and December 2-4, 2010, we reviewed the NRC staffs safety evaluation of the
adequacy of long-term core cooling as it applies to the AP1000 design certification amendment
application. AP1000 long-term core cooling performance was also reviewed during
subcommittee meetings held on November 19-20, 2009, October 5, November 17-19, and
December 1, 2010. During these meetings, we had the benefit of discussions with
representatives of the NRC staff and the Westinghouse Electric Company (WEC or applicant).
We also had the benefit of the documents referenced.

CONCLUSION AND RECOMMENDATION

1. The regulatory requirements for long-term core cooling for design basis accidents have
been adequately met, and the issue is closed for the AP1000 design.

2. This conclusion is based on the cleanliness requirements specified in the amendment.
Any future proposed relaxation of these requirements will require substantial additional
data and analysis.

BACKGROUND

On May 8, 2008, the Commission issued a Staff Requirements Memorandum (SRM) stating
that, "the ACRS should advise the staff and Commission on the adequacy of the design basis
long-term core cooling approach for each new reactor design based, as appropriate, on either
its review of the design certification or the first license application referencing that reactor
design." The main focus of the Commission's concern was the ability of the safety systems to
provide adequate core cooling over extended time periods when the Emergency Core Cooling
System (ECCS) recirculation mode is activated during a design basis accident (DBA).

The AP1000 is a pressurized light water reactor design that incorporates new passive safety
features not found in current operating pressurized water reactors (PWRs). These include a
Passive Containment Cooling System (PCS) to transport heat to the ultimate heat sink for
accident scenarios.
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Many aspects of long-term cooling (LTC), excluding the effects of debris, were considered as
part of the AP1000 certification process that was completed in January 2006. This letter report
addresses the effect of debris on LTC.

DISCUSSION

For AP1000 LTC, coolant is driven by gravity head through the core. The coolant exits, as a
steam-water mixture, mainly through the Automatic Depressurization System (ADS-4) valves.
The steam flowing out from the core removes decay heat and is condensed on the inside of the
steel containment shell. The condensed water flows down the containment walls, is collected in
the In-Containment Refueling Water Storage Tank (IRWST), and is recirculated. Screens
placed between the IRWST and the core capture debris. Sump screens are placed in another
possible flow path, which is through the loop compartment to the core.

.During loss-of-coolant accidents (LOCAs) the level in the IRWST tank drops, redistributing
water to the region around the reactor vessel and associated piping, causing much of the piping
to be submerged. Breaks in this piping, such as in the cold legs or the direct vessel injection
(DVI) lines, can be submerged and provide an unfiltered flow path to the reactor core.

The main sources of debris are: 1) latent containment debris, such as hair and clothing fibers; 2)
debris generated by LOCA jets and exposure to post LOCA conditions; and 3) chemical
precipitates that form in the recirculating water stream. WEC has taken advantage of what has
been learned with regard to the GSI-191 issue for the fleet of operating PWRs. Efforts have
been made in the design to minimize LOCA-generated debris by selecting low fiber, low
particulate insulation and LOCA resistant qualified coatings. Stringent containment cleanliness
requirements have been imposed in the amendment that limit fibrous latent debris and the
amount of aluminum that can be submerged. Sump screens have been designed to assure
negligible reduction in recirculation flows due to debris accumulation on them.

Because of these actions, any potential problems with LTC would primarily be due to flow
blockage in the core which may trap materials that pass through the screens, and more
importantly, materials that enter the core directly through submerged breaks. The possibility
that unfiltered water, carrying in some cases a major portion of the suspended fibrous and
particulate debris, will gain ingress directly to the core is unique to the AP1000 design.
Furthermore, the gravity head available in the AP1000 for driving flow through a core in which
debris has accumulated is limited. Both of these factors add to the difficulties in determining the
adequacy of AP1000 LTC.

In the certified design, the applicant carried out a series of calculations using WCOBRA/TRAC,
which had been accepted for analysis of LTC, without considering debris. Resolution of debris
effects was deferred to the combined license (COL) stage but is now being addressed in the
amendment. In the calculations for the design certification amendment, WCOBRA/TRAC was
also used. The effect of debris, which mainly causes in-vessel head losses, was modeled by
introducing a constant loss factor at the core inlet. The purpose of these calculations was to
determine how the loss factor affected ADS-4 vent qualities (the mass fraction of steam),
pressure loss across the debris bed, and mass flux through the core. Based on analysis of the
results, the applicant proposed what is effectively an acceptance criterion that requires pressure
drop through the debris bed to be less than a specified amount at a specified flow rate. When
the criterion was met, the WCOBRA/TRAC results indicated that the ADS-4 vent quality would
be less than 50 percent which resulted in acceptable boron concentration. At our request,
additional results were obtained with higher loss factors to elucidate the margins inherent in the
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proposed acceptance criterion with regard to critical heat flux and boron concentrations. These
indicated sufficient margin to account for uncertainties, and we agree that the acceptance
criterion should be as proposed by the applicant.

To determine whether blockage under representative debris loadings and flow conditions would
meet the acceptance criterion, the applicant conducted a series of tests in a pumped flow loop.
The loop incorporated a part-length fuel bundle with representative inlet and spacer geometries.
Flow rates were varied to simulate the transient mass flux through the core as the debris bed
built up, though the lowest flow rates studied were somewhat higher than the value of the flow
rate for the acceptance criterion. Fibrous and particulate debris loadings were conservative but
were varied over a narrow range. An approved surrogate material was added over a period of
time to simulate the effect of chemical precipitates, such as aluminum oxyhydroxide that might
form. The reference experimental protocol was selected to follow the sequence of events
expected for the long term recirculation phase of a DBA. However, the exact protocol that
should be used is unclear, and tests have shown that variations in protocol can result in
significant differences in pressure losses. For example, in a test where the protocol was
inadvertently varied to follow a non-representative event sequence, a significantly larger debris-
bed pressure loss was obtained than for the same case run with the reference protocol.
However, the pressure loss still remained within acceptable limits.

For the tests used to determine whether the acceptance criterion could be met, the fibrous
debris used was derived from NUKON insulation which may not be typical of the latent debris
that might accumulate in the core in an AP1000 DBA. Two tests were conducted with non-
reference protocols using debris containing hair and clothing fibers. While the pressure loss
behavior was somewhat different from that observed in the NUKON-based test, the pressure
losses were within the acceptable range.

Most of the tests were conducted at room temperature. In two exploratory tests, debris-bed
pressure losses decreased significantly when the temperature was raised to values closer to
those expected during LTC. The lower pressure losses are consistent with the effect of
increasing temperatures on water viscosity. However, the net effect of increased temperature
on head loss is still uncertain since organic materials may behave differently at LTC
temperatures than the NUKON-based debris used in the tests. Absent additional experiments
at LTC temperatures using organic fibers (hair, clothing) and prototypical water chemistry, it is
not certain that the observed benefit of higher temperature will provide additional margin.

In the tests, the head losses that arose from debris accumulation in the fuel inlet region were
rather low when the debris consisted of fibers and particulates alone. However, when the
surrogate chemical precipitates were added gradually, head losses rose sharply initially, but
generally leveled off as more was added. The effect of the chemical precipitates will'depend on
the rate of their formation. Although this is uncertain, the rate at which surrogates were added
in the tests appears to be conservative.

Radiolysis in the containment atmosphere and doses to cable insulation might form small
amounts of nitrogen oxides and hydrogen chloride which may acidify the water condensed on
the containment wall. The acidified water may leach zinc from the containment coating. If some
zinc does dissolve into the recirculating water stream, the chemical load that should be
considered in evaluating debris head losses would be increased. While the experiments
indicating that head losses level off with the addition of chemical surrogates suggest that the
effect of the possible zinc load could be small, the effect has not been investigated and adds to
the uncertainties.
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In view of the relatively narrow range of conditions explored in the applicant's test program and
the significant uncertainties in the results, a site visit was conducted to better understand the
AP1000 related results in the context of in-core debris effects found in the PWR Owner's Group
(PWROG) experiments. These cover a wide range of conditions and, while not directly
applicable to the AP1000, offer valuable insights into the effects of various experimental
parameters.

As a result of the issues arising in subcommittee meetings and the site visit, additional
experimental results from the PWROG program at lower flow rates and higher fiber loadings
were made available to us.

When the additional WCOBRA/TRAC analyses and the additional experimental results are
taken into account, in-core debris bed pressure losses appear to meet the acceptance criterion
with sufficient margin to account for the uncertainties, including those due to chemical effects,
experimental protocol, and debris constituents. This conclusion is based on the limits on latent
debris and submerged aluminum specified in the amendment. These cleanliness specifications
should not be relaxed without additional analyses, a much wider range of experiments at
prototypical conditions, and NRC review of these findings.

In summary, debris generation during DBAs has been minimized by the choice of LOCA-
resistant insulation and coatings. This, together with the large flow area sump screens, results
in negligible head losses except in the inlet regions of the core. With regard to in-vessel debris
effects, the acceptance criterion established by the applicant is adequate to assure LTC. The
criterion is met with sufficient margin to account for uncertainties provided the stringent
cleanliness requirements specified in the amendment are maintained. The AP1000 design,
therefore, meets the regulatory requirements for LTC during design basis accidents.

Sincerely,

IRA!

Said Abdel-Khalik
Chairman
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As a result of the issues arising in subcommittee meetings and the site visit, additional
experimental results from the PWROG program at lower flow rates and higher fiber loadings
were made available to us.

When the additional WCOBRA/TRAC analyses and the additional experimental results are
taken into account, in-core debris bed pressure losses appear to meet the acceptance criterion
with sufficient margin to account for the uncertainties, including those due to chemical effects,
experimental protocol, and debris constituents. This conclusion is based on the limits on latent
debris and submerged aluminum specified in the amendment. These cleanliness specifications
should not be relaxed without additional analyses, a much wider range of experiments at
prototypical conditions, and NRC review of these findings.
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EMERGENCY PETITION TO SUSPEND ALL PENDING REACTOR LICENSING
DECISIONS AND RELATED RULEMAKING DECISIONS

PENDING INVESTIGATION OF LESSONS LEARNED FROM FUKUSHIMA DAIICHI
NUCLEAR POWER STATION ACCIDENT

I. INTRODUCTION

Pursuant to the Atomic Energy Act ("AEA") and the National Environmental Policy Act

("NEPA"), Petitioners hereby request the U.S. Nuclear Regulatory Commission ("NRC" or

"Commission") to exercise its supervisory jurisdiction over all pending proceedings for the

consideration of applications for construction permits, new reactor licenses, combined

construction permit and operating licenses ("COLs"), early site permits ("ESPs"), license

renewals ("LRs"), and standardized design certification rulemakings for nuclear reactors

(hereinafter collectively "licensing and related rulemaking proceedings"), to ensure the

consideration in those proceedings of new and significant information regarding the safety and

environmental implications of the ongoing catastrophic radiological accident at the Fukushima

Daiichi Nuclear Power Station, Units 1-6 ("Fukushima"), in Okumu, Japan.

This Petition is filed by Petitioners in each of the above-captioned licensing and

rulemaking proceedings now pending before the Commission. The Petition will be filed in each

of the above-captioned proceedings between April 14 and April 18, 2011.'

Petitioners request the Commission to take the following immediate actions:

Suspend all decisions regarding the issuance of construction permits, new reactor

licenses, COLs, ESPs, license renewals, or standardized design certification pending

completion by the NRC's Task Force to Conduct a Near-Term Evaluation of the Need for

This Petition is complementary to the Petition to Suspend AP1000 Design Certification
Rulemaking Pending Evaluation of Fukushima Accident Implications on Design and Operational
Procedures and Request for Expedited Consideration that was filed by the Bellefonte Efficiency
and Sustainability Team and other organizations on April 6, 2011.



Agency Actions Following the Events in Japan ("Task Force") of its investigation of the

near-term and long-term lessons of the Fukushima accident and the issuance of any

proposed regulatory decisions and/or environmental analyses of those issues;

Suspend all proceedings with respect to hearings or opportunities for public comment, on

any reactor-related or spent fuel pool-related issues that have been identified for

investigation in the Task Force's Charter of April 1, 2011 (NRC Accession No.

ML1 1089A045). These issues include external event issues (i.e., seismic, flooding, fires,

severe weather); station blackout; severe accident measures (e.g., combustible gas

control, emergency operating procedures, severe accident management guidelines);

implementation of 10 C.F.R. § 50.54(hh)(2) regarding response to explosions or fire; and

emergency preparedness. Id. The Commission should also suspend all licensing and

related rulemaking proceedings with regard to any other issues that the Task Force

subsequently may identify as significant in the course of its investigation. The

proceedings should be suspended pending completion of the Task Force's investigation

into those issues and the issuance of any proposed regulatory decisions and/or

environmental analyses of those issues;

* Conduct-an analysis, as required by NEPA, of whether the March 11, 2011 Tohoku-

Chihou-Taiheiyo-Oki earthquake and ensuing radiological accident poses new and

significant information that must be considered in environmental impact statements to

support the licensing decisions for all new reactors and renewed licenses;

* Conduct a safety analysis of the regulatory implications of the March 11, 2011 Tohoku-

Chihou-Taiheiyo-Oki earthquake and ensuing radiological accident and publish the

results of that analysis for public comment;

2



" Establish procedures and a timetable for raising new issues relevant to the Fukushima

accident in pending licensing proceedings. The Commission should allow all current

intervenors in NRC licensing proceedings, all petitioners who seek to re-open closed

licensing or re-licensing proceedings, and all parties who seek to comment on design

certification proposed rules, a period of at least 60 days following the publication of

proposed regulatory measures or environmental decisions, in which to raise new issues

relating to the Fukushima accident.

* Suspend all decisions and proceedings regarding all licensing and related rulemaking

proceedings, as discussed above, pending the outcome of any independent investigation

of the Fukushima accident that may be ordered by Congress or the President or instigated

by the Commission to complement or supersede the work of the Task Force.

* Request that the President establish an independent investigation of the Fukushima

accident and its implications for the safety and environmental impacts of U.S. reactors

and spent fuel pools similar to the President's Commission.on the Accident at Three Mile

Island, chaired by John G. Kemeny.

Petitioners respectfully submit that granting of the relief requested above is required by

the AEA and NEPA, which forbid the NRC from issuing licenses for which it lacks reasonable

assurance of safe operation or for which it has failed to consider all information significantly

bearing on the environmental impacts of reactor operation. See discussion in Section V.B.

below. By establishing the Task Force and ordering the investigation of the regulatory

implications of the Fukushima accident for U.S. reactors, the Commission has identified the new

information coming out of the Fukushima accident as new and potentially significant; and

therefore it is legally obligated to consider the environmental implications of that new

3



information in all prospective licensing decisions. Marsh v. Oregon Natural Resources Council,

490 U.S. 360, 370-71 (1989). Suspension of licensing decisions pending investigations of lessons

learned also would be consistent with the course followed by the Commission following the

Three Mile Island accident, when the Commission delayed new licensing actions for a year and a

half. See Statement of Policy: Further Commission Guidance for Power Reactor Operating

Licenses, CLI-80-42, 12 NRC 654 (1980) ("TMI Policy Statement").2

Finally, emergency action by the Commission is necessary because a number of the

pending licensing proceedings are approaching completion (e.g.., the Pilgrim license renewal

proceeding, the AP1000 design certification proceeding, the Vogtle Units 3 and 4 COL

proceeding, and the Economic Simplified Boiling Water ("ESBWR") design certification

rulemaking proceeding). For these reasons, Petitioners therefore request a decision on this

Petition within thirty (30) days.

II. DESCRIPTION OF PETITIONERS

Petitioners are organizations and individuals who seek, through this Petition, to ensure

that they will have an opportunity to raise new safety and environmental issues emerging from

2 Petitioners believe that by establishing the Task Force and charging it with the task of

investigating the implications of the Fukushima Daiichi accident with respect to its regulatory
program, the Commission has, as a matter of law, bound itself to evaluate the significance of the
information yielded by its investigation under NEPA and to analyze any information that is new
and significant in supplemental environmental impact statements for all pending licensing
decisions. Therefore, Petitioners do not believe it is necessary to submit an expert declaration in
support of this petition.

In any event, Petitioners expect to submit additional expert support for this Petition early next
week, in the form of a declaration by Dr. Arjun Makhijani, President of the Institute for Energy
and Environmental Research in Takoma Park, Maryland. Because of other conflicting
obligations, Dr. Makhijani was unable to complete his declaration in time to submit it by April
14, 2011. Due to the fact that some of the licensing decisions affected by this petition are
imminent, however, the majority of the Petitioners are submitting their legal brief and request for
relief at their earliest opportunity, starting today.
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the Fukushima nuclear accident in licensing and related rulemaking proceedings. Some of the

Petitioners have already intervened in pending NRC licensing proceedings and seek an

opportunity to participate with respect to the application of new information regarding "lessons

learned" from Fukushima to those proceedings. Other petitioners seek a renewed opportunity to

participate in licensing proceedings that have been closed to public participation but that are still

pending before the agency. Petitioners also seek to ensure that the NRC will not give final

approval to the AP 1000 and ESBWR standardized designs proposed by the NRC Staff until the

agency has considered whether design modifications are necessary in light of the Fukushima

accident.

Petitioners are the following individuals and organizations:

AP 1000 Group3

Beyond Nuclear, Inc.

Blue Ridge Environmental Defense League, Inc. ("BREDL")

BREDL Chapters Bellefonte Efficiency and Sustainability Team, Peoples Alliance for

Clean Energy and Concerned Citizens of Shell Bluff

Center for a Sustainable Coast, Inc.

Citizens Allied for Safe Energy, Inc.

Citizens Environmental Alliance of Southwestern Ontario, Inc.

Don't Waste Michigan, Inc.

Ecology Party of Florida

3 The AP1000 Oversight Group consists of the Bellefonte Efficiency and Sustainability Team,
BREDL, Citizens Allied for Safe Energy, Friends of the Earth, Georgia Women's Action for
New Directions, Green Party of Florida, Mothers Against Tennessee River Radiation, North
Carolina Waste Awareness and Reduction Network, Nuclear Information and Resource Service,
Nuclear Watch South, South Carolina Chapter - Sierra Club, and SACE.
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Friends of the Earth, Inc.

Friends of the Coast, Inc.

Georgia Women's Action for New Directions, Inc.

Green Party of Florida

Green Party of Ohio

Hudson River Sloop Clearwater, Inc.

Keith Gunter

Michael J. Keegan

Dan Kipnis

Leonard Mandeville

Frank Mantei

Marcee Meyers

Edward McArdle

National Parks Conservation Association, Inc.

Henry Newnan

Mark Oncavage

Missouri Coalition for the Environment, Inc.

Missourians for Safe Energy

Mothers Against Tennessee River Radiation

New England Coalition, Inc.

North Carolina Waste Reduction and Awareness Network, Inc.

Northwest Environmental Advocates, Inc. ("NWEA")

Nuclear Information and Resource Service, Inc.
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Nuclear Watch South, Inc.

Public Citizen, Inc.

San Luis Obispo Mothers for Peace, Inc.

Savannah Riverkeeper, Inc.

Seacoast Anti-Pollution League, Inc.

Sierra Club, Inc. (Michigan Chapter)

Sierra Club (South Carolina Chapter)

George Steinman

Shirley Steinman

Southern Alliance for Clean Energy, Inc.

Gene Stilp

Harold L. Stokes

Southern Maryland CARES, Inc. (Citizens Alliance for Renewable Energy Solutions)

Sustainable Energy and Economic Development ("SEED") Coalition, Inc.

Marilyn R. Timmer

Village of Pinecrest, Florida

111. DESCRIPTION OF PENDING PROCEEDINGS IN WHICH PETITIONERS
HAVE AN INTEREST IN APPLICATION OF LESSONS LEARNED FROM
FUKUSHIMA NUCLEAR FACILITY ACCIDENT.

As discussed above in Section II, Petitioners are organizations and individuals with an

interest in pending licensing decisions regarding new or existing nuclear reactors, including

rulemakings for certification of standardized designs. A description of those pending

proceedings and the Petitioners' interests in those proceedings follows. These descriptions of

Petitioners' interests are not intended to be a complete representation of those interests nor are
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they intended to limit Petitioners in raising safety or environmental concerns related to the

Fukushima accident in any on-going or future proceedings.

A. Construction Permit Proceedings

B. Part 50 Operating License Proceedings

Watts Bar Unit 2. TVA has attempted to resurrect the Watts Bar 2 reactor, which was all-but-

abandoned in 1985. SACE was admitted as an intervenor to the operating license proceeding

that commenced in 2009. While a contention regarding aquatic impacts was admitted, the ASLB

rejected contentions regarding the inadequacy of TVA's SAMA analysis, including its analysis

of the reliability of AC power backup for resolution of GSI- 189, "Susceptibility of Ice

Condenser and Mark III Containments to Early Failure From Hydrogen Combustion During a

Severe Accident." SACE is very concerned about the implications of the Fukushima accident

with respect to the issues of backup power adequacy, hydrogen explosions, and the vulnerability

of the proposed Watts Bar reactor's ice condenser containment.

C. Part 50 License Renewal Proceedings

Columbia Generating Station. The license renewal proceeding for the Columbia Generating

Station is now pending before the NRC Staff. Under the schedule posted on the NRC's website,

publication of a Draft Environmental Impact Statement ("EIS") is scheduled for June 2011. See

hlitp://www.nrc.goov/riactors/ýopcratinii/I icensin )/ren-eiwal,/appLIications/coluumbia.itill#scheduLIC.

Petitioner Northwest Environmental Advocates ("NWEA") is extremely concerned about

the implications of the Fukushima accident with respect to the safety of operating the Columbia

Generating Station. They are particularly concerned about the implications of the Fukushima

accident in light of earthquake risks to the Columbia Generating Station based on new findings

of a structural zone that kinematically connects faults in central Washington with faults in the
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Puget Sound, the entirety of which may be seismically active. These findings are scheduled for

publication later this year. The Fukushima accident also highlights the hazards associated with

facility mismanagement which has been a chronic problem at the Columbia Generating Station.

Davis-Besse Nuclear Power Station, Unit 1. Beyond Nuclear, Citizens Environment Alliance

of Southwestern Ontario, Don't Waste Michigan, and the Green Party of Ohio have submitted

four contentions challenging the proposed extension of the Davis-Besse license, including

inadequate treatment of alternative of potential for commercial-scale wind power and

commercial-scale photovoltaic power generation in the Environmental Report ("ER), and

inadequate Severe Accident Mitigation Alternatives ("SAMA") analysis.

Davis-Besse, a Babcock & Wilcox reactor, has a remarkable history of operational

problems, the most recent being the infamous 2002 discovery of a massive corrosion hole in the

reactor head the size of a loaf of bread, where a 3/16" stainless

steel liner was all that was holding back the pressurized radioactive water in the vessel.

Diablo Canyon Nuclear Power Plant, Units 1 and 2. The Diablo Canyon license renewal

proceeding is now pending before the ASLB. San Luis Obispo Mothers for Peace ("SLOMFP")

has intervened and gained admission of safety and environmental contentions, including

contentions which challenge Pacific Gas and Electric's failure to adequately address earthquake

risks to the reactor and the spent fuel pools. The ASLB has also referred to the Commission

SLOMFP's petition for a waiver of NRC regulations precluding consideration of the

environmental impacts of pool storage of spent fuel, based on a footnote in the 2009 Draft

Revised Generic Environmental Impact Statement for Nuclear Power Plant License Renewal

which excludes Diablo Canyon and other western reactors from the NRC's finding that pool
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storage of spent fuel does not pose significant environmental risks with respect to earthquake

vulnerability.

SLOMFP is extremely concerned about the implications of the Fukushima reactor

accident for the Diablo Canyon reactors and spent fuel pools, including the reactors'

vulnerability to severe earthquakes and tsunamis, the lack of reliable and adequate backup power

capability for the site, and the infeasibility of emergency evacuation following an earthquake.

Indian Point Nuclear Generating Station, Units 2 and 3. The Indian Point proceeding

concerns the relicensing of two pressurized water reactors approximately 35 miles north of New

York City. This proceeding has become the most complicated relicensing proceeding ever heard

due to the large number of parties and admitted contentions. Hudson Sloop Clearwater,

Riverkeeper, and New York State all have multiple contentions admitted in the proceeding. A

number of other municipal entities are participating as interested parties. Clearwater's admitted

contention concerns the need to assess the environmental justice implications of severe

accidents. Clearwater and Riverkeeper have recently moved to add both environmental and

safety contentions regarding waste storage, based upon the recent waste confidence update. In

addition, Clearwater, Riverkeeper, and New York State have moved to add environmental

contentions based upon the publication of the FSEIS. Initial testimony regarding admitted

contentions is now due in approximately 65 days.

Pilgrim Nuclear Power Station. The on-going Pilgrim Nuclear Power license renewal

proceeding began in 2006. Two Pilgrim Watch contentions were admitted; one challenged the

adequacy of the aging management program for buried pipes/tanks within scope containing

radioactive liquids; the other challenged the applicant's SAMA analysis. Although the buried

pipe contention was dismissed on summary disposition, the SAMA contention is still before the
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ASLB. In late 2010, Pilgrim Watch filed two Requests for New Hearings regarding the

inadequacy of Entergy's aging management of submerged non-environmentally qualified electric

cables and the lack of measures for cleanup after a severe nuclear reactor accident. The

contentions are before the ASLB. Given the relevance of these issues to the Fukushima accident,

and given the fact that the Pilgrim reactor shares the same boiling water reactor ("BWR") design

as the Fukushima reactors, Pilgrim Watch seeks to ensure that it will have an opportunity to raise

accident-related issues during the Pilgrim re-licensing proceeding.

Seabrook Station, Unit 1. In the license renewal proceeding for Seabrook Station Unit 1, the

ASLB in this proceeding granted standing and admitted contentions submitted by Beyond

Nuclear, Seacoast Anti-Pollution League, Sierra Club-New Hampshire Chapter, Friends of the

Coast and New England Coalition. Admitted contentions that are relevant to the Fukushima

accident include Beyond Nuclear's contention challenging the licensee's apparent failure to

adequately consider the availability of more environmentally benign and less risk-laden

alternatives for the proposed period of extended operation. Early reports from Japan indicate

that unanticipated costs to the environment and the regional economy resulting from the release

of radiological fission products, activation products, and heavy radioactive elements to the

environment from the Fukushima reactors and spent fuel pools will dwarf those risks considered

in NRC's Generic Environmental Impact Statement for License Renewal, NRC site specific

evaluations or in the license renewal application. Other contentions that appear relevant to the

Fukushima accident relate to failure to provide for aging management of transformers, failure to

provide for adequate aging management of non-qualified safety-related electrical cables

susceptible to wetting or submergence, and inadequate and non-conservative Severe Accident

Mitigation Alternatives ("SAMA") analysis.
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The flooding phenomena at Fukushima also raise questions about the potential for

tsunami impact at Seabrook, something dismissed in the LRA documents. Friends of the Coast

and New England Coalition found that tsunamis have indeed occurred in adjacent waters of the

North Atlantic; the most pertinent and striking example being a tsunami generated by a 7.2

earthquake epi-centered on Georges Bank at the northeast extreme of the Gulf of Maine. That

tsunami, when funneled in to the bays and inlets of Newfoundland, crested at 90 feet. See

ittp ://wxvww.imaine.zov /'doc/nrinmc.fin ,Isicx 1) ore/haza rds/tsunanL i/jan 105. ht ni

Clearly, the implications of such examples from recent history, coupled with the

Japanese experience, should no longer be ignored when evaluating accident prospects in license

renewal proceedings.

D. Part 52 Combined Licensing Proceedings

Bell Bend Nuclear Power Plant. In 2009, Gene Stilp requested a hearing on Pennsylvania

Power and Light Co.'s application for a COL for the Bell Bend reactor, to be built adjacent to the

two existing Susquehanna reactors. Although the ASLB found that Mr. Stilp had standing, it

rejected his contentions as inadmissible. Among Mr. Stilp's rejected contentions was his concern

about the safety and environmental risks of storing Bell Bend's spent fuel adjacent to the existing

spent fuel storage pools at the Susquehanna site. Mr. Stilp would seek reconsideration of that

issue in light of the events at the multi-unit Fukushima facility.

Bellefonte Nuclear Power Plant, Units 3 and 4. BREDL and Southern Alliance for Clean

Energy ("SACE") won the admission of four contentions in the COL proceeding regarding the

Tennessee Valley Authority's ("TVA's") COL application for Bellefonte Units 3 and 4. There is

considerable uncertainty regarding TVA's COL application which continues to delay the NRC's

safety and environmental review schedule. In the wake of the Fukushima accident, the

12



organizations are concerned about seismic risks to the proposed reactors: the Bellefonte site is

near the Eastern Tennessee Seismic Zone, which is considered to be one of the most active

seismic areas east of the Rocky Mountains. Recent studies have indicated that this seismic zone

may have the potential to produce large magnitude earthquakes.

Callaway Plant Unit 2. The Missouri Coalition for the Environment and Missourians for Safe

Energy intervened in the COL proceeding for Callaway Unit 2. The case was suspended after

the applicant was unable to obtain construction work in progress funding from the state.

Calvert Cliffs Nuclear Power Plant, Unit 3. Calvert Cliffs Nuclear Power Plant, Unit 3.

Nuclear Information and Resource Service, Public Citizen, Beyond Nuclear and Southern

Maryland CARES are intervenors in this COL proceeding. Contentions on foreign ownership of

the Calvert Cliffs-3 project and on the failure of the NRC's Draft Environmental Impact

Statement to adequately consider alternatives to Calvert Cliffs-3 are pending, with no hearing

date yet established.

Comanche Peak Nuclear Power Plant, Units 3 and 4. Public Citizen, Inc. and the Sustainable

Energy and Economic Development (SEED) Coalition, Inc. were admitted as Intervenors and

raised several contentions in this COL proceeding for two new reactors on the site of the existing

Comanche Peak Units I and 2. All of the contentions have been dismissed by the ASLB on

motions for summary disposition. Intervenors have filed a petition for review of the ASLB's

dismissal of contentions regarding mitigation strategies for loss of large area (LOLA) incidents

caused by fires and explosions under 10 C.F.R. 50.54(hh)(2), an issue that is the subject of the

Task Force's investigation.

Fermi Nuclear Power Plant, Unit 3. In July 2009, intervenors Don't Waste Michigan, Inc.,

Citizens for Alternatives to Chemical Contamination, Beyond Nuclear, Citizens Environmental
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Awareness of Southwestern Ontario, Keith Gunter, Michael J. Keegan, Edward McArdle,

Leonard Mandeville, Frank Mantei, Marcee Meyers, Henry Newnan, Sierra Club (Michigan

Chapter),George Steinman, Shirley Steinman, Harold L. Stokes, and Marilyn R. Timmer were

granted standing and won the admission of five contentions in the COL proceeding for Fermi

Unit 3. Three of those contentions are still pending.

Levy County Nuclear Power Plant, Units 1 and 2. Nuclear Information and Resource Service,

The Green Party of Florida and The Ecology Party of Florida have been admitted as joint

interveners in the COL proceeding for Progress Energy Florida's proposal to build two reactors

on top of the recharge zone for some of the most pristine freshwater springs on the planet. The

ASLB has two contentions before it and a hearing is currently set for January 2012.

North Anna Unit 3. BREDL and its chapter People's Alliance for Clean Energy have been

admitted as intervenors in the COL proceeding for two proposed reactors on the site of the

existing two-unit North Anna nuclear power plant. One of the original proposed plants was

cancelled and the application for the other was replaced with one for a pressurized water reactor.

On April 6, 2011, in LBP-1 1-10, the ASLB denied two additional contentions on water use and

ability to withstand seismic incidents.

Shearon Harris Nuclear Power Plant, Units 2 and 3. NC WARN was admitted as an

ilntervenor to this COL proceeding and submitted safety and environmental contentions on plant

design, fire safety, aircraft attacks, spent fuel and emergency planning. One of the contentions

on the underestimate of cost for the plants was settled when the applicant revised its cost

estimates. The ASLB dismissed all of the other contentions and was affirmed by the

Commission in CLI-10-05. The COL application is still pending before the NRC Staff.
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South Texas Project, Units 3 and 4. Public Citizen and the SEED Coalition were admitted as

intervenors and gained admission of a number of contentions, including contentions regarding

mitigation strategies for loss of large area (LOLA) incidents caused by fires and explosions

under 10 C.F.R. 50.54(hh)(2). Although those contentions were dismissed by the ASLB,

Intervenors believe they should now be subject to reconsideration based on the Fukushima

accident and the Task Force investigation.

Turkey Point Units 6 and 7. SACE, the National Parks Conservation Association, Dan Kipnis

and Mark Oncavage have been admitted as joint intervenors in the COL proceeding for proposed

new Units 6 and 7 at the Turkey Point Nuclear facility in Homestead, Florida. While the ASLB

admitted contentions regarding groundwater impacts, it refused to admit the joint intervenors'

eight other contentions, including one regarding sea level rise. That contention, which concerned

the potential environmental impact caused by construction and operation of new reactors in a

region threatened by a predicted sea level rise of 1.5 to 5 feet by 2050, has particular relevance in

light of the Fukushima disaster. Turkey Point is located less than 25 miles south of Miami on

Biscayne Bay along Florida's southeastern coast. The lessons learned from the Task Force's

investigation on external events should be applied to these coastal reactors.

V.C. Summer Units 2 and 3. Friends of the Earth and the Sierra Club were granted standing in

the V.C. Summer COL case but no contentions were admitted. The COL application is still

pending before the NRC Staff.

Vogtle Electric Generating Plant, Units 3 and 4. BREDL, Center for a Sustainable Coast,

Georgia Women's Action for New Directions, Savannah Riverkeeper, and SACE (collectively,

"Vogtle Intervenors") intervened in the COL proceeding for Plant Vogtle Units 3 and 4 and

gained admission of a contention regarding the onsite storage of low level radioactive waste. In
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May 2010, the ASLB ruled that the issue was resolved and dismissed the case. New contentions

regarding the flaws in AP 1000 containment were subsequently raised, dismissed by the ASLB

and are under appeal to the Commission.

In April 2011, the NRC Staff issued a Final Supplemental Environmental Impact

Statement for the COL, and the Staff plans to release the Final Safety Evaluation Report in June.

According to the current schedule, the Plant Vogtle COL may be issued at the end of this year,

making Vogtle Units 3 and 4 the first AP1000 reactors to be licensed.

Before the license is issued, and in light of the Fukushima disaster, the following issues

must be assessed at Plant Vogtle: the safety and environmental impacts of onsite spent fuel

storage at multiple units; the impact of a power failure on the reactor cooling systems for the

multiple units; and earthquake risks to the reactors, which lie in an area prone to seismic activity.

See NUREG-1923, Vogtle ESP Final Safety Evaluation Report, Chapter 2.5 (2009). Because

Plant Vogtle will serve as the "reference" project for future AP1000 plants, the Vogtle

Intervenors concern about the implications of the Fukushima disaster is heightened. If the

lessons learned from Fukushima are not applied to Plant Vogtle, the repercussions will be

multiplied by all plants referencing the Plant Vogtle COL in future applications.

William States Lee III Nuclear Station, Units 1 and 2. In 2008, BREDL petitioned for leave

to intervene in the COL proceeding for Duke Energy Carolinas, LLC's application to construct

and operate two AP 1000 pressurized water reactors at the William States Lee III Nuclear Station

site. On September 22, 2008, in LBP-08-17, the ASLB ruled that BREDL had standing to

intervene but admitted no contentions. Among the contentions dismissed by the ASLB was a

contention challenging the adequacy of the proposed reactor's seismic design, an issue now

under investigation by the Task Force.
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F. Standardized Design Certification Ruleemakings

API000 Design Certification Amendment (NRC-2010-0131, RIN 3150-A18). On April 6,

2011 the AP1000 Oversight Group filed a petition to suspend the rulemaking on the certification

of the AP1000 design and operational procedures which was noticed on February 24, 2011, at 76

Fed. Reg. 10,269. Currently, the comment period for the AP1000 design certification

rulcmaking is scheduled to close on May 10, 2011, long before the NRC concludes even its

initial inquiry into the implications of the Fukushima accident.

The Petitioners requested suspension of the AP 1000 design approval process while the

NRC investigates the implications of the ongoing catastrophic accident in Fukushima, Japan, and

decides what "lessons learned" must be incorporated into the AP1000 design and operational

procedures to ensure that they do not pose an undue risk to public health and safety or

unacceptable environmental risks.

ESBWeR Design Certification Amendment (NRC-2010-01325, RIN 3150-A185). The NRC

issued a proposed rule for the Economic Simplified Boiling Water Reactor ("EISBWR")

standardized design certification on March,24, 201.1, at 76 Fed. Reg. 16,549. The comment

period closes onl June 7, 2011. The ESBWR design has a particularly troublesome feature in

common with the Mark I BWR design, which is the design of the Fukushima reactors: elevated

spent fhel pools. Nevertheless, the Commission went ahead with the proposed rulemaking, even

as the Fukushima accident unfolded.

IV. FACTUAL BACKGROUND

A. Fukushima Accident

Although many details about the Fukushima accident remain unclear, the general

contours of the accident are described in NRC in Information Notice No. 2011-08 (March 3 1,
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2011) (NRC Accession No. ML 110830824) as follows:

On March 11, 2011, the Tohoku-Taiheiyou-Oki earthquake occurred near the east coast
of Honshu, Japan. This magnitude 9.0 earthquake and the subsequent tsunami caused
significant damage to at least four of the six units of the Fukushima Daiichi nuclear
power station as the result of a sustained loss of both the offsite and onsite power
systems. Efforts to restore power to emergency equipment were hampered and impeded
by damage to the surrounding areas due to the tsunami and earthquake.

Units 1,2 and 3 were operating at the time of the earthquake. Following the loss of
electric power to normal and emergency core cooling systems and the subsequent failure
of backup decay heat removal systems, water injection into the cores of all three reactors
was compromised, and reactor decay heat removal could not be maintained. The
operator of the plant, Tokyo Electric Power Company, injected sea water and boric acid
into the reactor vessels of these three units, in an effort to cool the fuel and ensure that the
reactors remained shut down. However, the fuel in the reactor cores became partially
uncovered. Hydrogen gas built up in Units 1 and 3 as a result of exposed, overheated
fuel reacting with water. Following gas venting from the primary containment to relieve
pressure, hydrogen explosions occurred in both units and damaged the secondary
containments. Id.

Units 3 and 4 were reported to have low spent fuel pool (SFP) water levels.

Fukushima Daiichi Units 4, 5 and 6 were shut down for refueling outages at the time of
the earthquake. Id. The fuel assemblies for Unit 4 had recently been offloaded from the
reactor core to the SFP. The SFPs for Units 5 and 6 appear to be intact. Emergency
power is available to provide cooling water flow through the SFPs for Units 5 and 6.

The damage to Fukushima Daiichi nuclear power station appears to have been
caused by initiating events beyond the design basis of the facilities.

Id. at 1-2.

In a March 21, 2011, briefing, NRC Chairman also stated that the NRC believes that an

accumulation of hydrogen which exploded on March 15 in Units Two and Four originated from

overheated fuel in the spent fuel pool. Briefing on NRC Response to Recent Nuclear Events in

Japan, Transcript at 11 (NRC ADAMS Accession No. ML 110321).

According to Chairman Jaczko's March 21 statement, the NRC believes that Units One,

Two, and Three have had some degree of core damage. Cooling systems for the reactors have
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not been restored. At the outset of the emergency, large volumes of sea water were used to cool

the reactors and the spent fuel pools. The salt water injections have now been replaced by fresh

water injections.

B. NRC Response to Fukushima Accident

1. Formation of Task Force

In response to the Fukushima reactor accident, the NRC announced the formation of a

"senior level task force to conduct a methodical and systematic review" of NRC processes and

regulations. COMGBJ-1 1-0002, Memorandum from Chairman Jaczko to Commissioners, re:

NRC Actions Following the Events in Japan (March 21, 2011). The purpose of the task force is

to "determine whether the agency should make additional improvements to our regulatory

systems and make recommendations to the Commission for its policy direction." Id.

The Commission instructed the task force to undertake both a near-term review and a

longer-term review. For the near-term review, the Commission required the task force to

evaluate issues "affecting domestic operating reactors of all designs" in areas that include

"protection against earthquake tsunami, flooding, hurricanes; station blackout and a degraded

ability to restore power; severe accident mitigation; emergency preparedness; and combustible

gas control." Id. at 1. The Commission instructed the task force to complete the report in 90

days. In the meantime, the task force was instructed to provide a 30-day "quick look report" and

another "status" report in 60 days. 1d.

The Commission directed the task force to begin a "longer term" review "as soon as NRC

has sufficient technical information from the events in Japan with the goal of no later than the

completion of the 90 day near term report." Id. at 2. The longer-term study should "evaluate all

technical and policy issues related to the event to identify additional research, generic issues,
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changes to the reactor oversight process, rulemakings, and adjustments to the regulatory

framework that should be conducted by the NRC." Id. For the longer-term effort, the

Commission instructed the task force to "receive input from and interact with all key

stakeholders." Id. The Commission specified that within 60 days after commencing the longer-

term study, the task force should "provide a report with recommendations, as appropriate, to the

Commission." Id. The Task Force was established in early April.

2. Task Force Charter

The Task Force charter states that the group's "objective" is to:

Evaluate currently available technical and operational information from the events
that have occurred at the Fukushima Daiichi nuclear complex in Japan to identify
potential or preliminary near-term/immediate operational or regulatory actions
affecting domestic reactors of all designs, including their spent fuel pools. The task
force will evaluate, at a minimum, the following technical issues and determine
priority for further examination and potential agency action:

" External event issues (e.g. seismic, flooding, fires, severe weather)

" Station blackout

* Severe accident measures (e.g., combustible gas control, emergency operating
procedures, severe accident management guidelines)

* 10 CFR 50.54 (hh)(2) which states, "Each licensee shall develop and implement
guidance and strategies intended to maintain or restore core cooling, containment, and
spent fuel pool cooling capabilities under the circumstances associated with loss of
large areas of the plant due to explosions or fire, to include strategies in the following
areas: (i) Fire fighting; (ii) Operations to mitigate fuel damage; and (iii) Actions to
minimize radiological release." Also known as B.5.b.

0 Emergency preparedness (e.g., emergency communications, radiological
protection, emergency planning zones, dose projections and modeling, protective
actions)

* Develop recommendations, as appropriate, for potential changes to NRC's regulatory
requirements, programs, and processes, and recommend whether generic
communications, orders, or other regulatory actions are needed.

With respect to the longer-term review, the charter states that the Task Force will make:
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"[r]ecommendations for the content, structure, and estimated resource impact."

3. NRC Brief to Third Circuit U.S. Court of Appeals

By letter dated March 21, 2011, in the context of an appeal of the NRC's decision to re-

license the Oyster Creek reactor, the U.S. Court of Appeals for the Third Circuit directed the

NRC to "advise the Court what impact, if any, the damages from the earthquake and tsunami at

the Fukushima Daiichi Nuclear Power Station have on the propriety of granting the license

renewal application for the Oyster Creek Generating Station." New Jersey Environmental

Federation et al. v. NRC (No. 09-2567). The NRC responded that it is:

carefully monitoring those events, and assisting the Japanese government in
understanding, controlling and limiting plant damage. NRC is also evaluating the
information from these events for planning both short-term and longer-term responses to
ensure the safety of United States reactors. In support of these tasks, NRC is gathering
and absorbing data from the Fukushima Daiichi site that will enable NRC, with
appropriate public participation, to put in place any new safety measures necessary to
protect public health and safety in the United States.

Federal Respondents' Memorandum on the Events at the Fukushima Daiichi Nuclear Power

Station, No. 09-2567 (April 4, 2011) ("NRC Memorandum").

In its Memorandum to the Third Circuit, the NRC also described its past "lessons

learned" approach to significant events. Id. at 8. Following the 1979 accident at the Three Mile

Island Unit 2 reactor, for example, the Commission established a "Lessons Learned Task Force."

A Task Force "steering group" took recommendations from within and outside the NRC and

developed a "comprehensive and integrated plan for all actions necessary to correct or improve

the regulation and operation of nuclear facilities." In the course of that process, the NRC

conducted a number of rulemakings "to update licensing requirements on the basis of TMI

'lessons learned."' Id. at 9. In response to the attacks of September 11, 2001, the NRC also
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responded by ordering security improvements at all nuclear power plants, and eventually enacted

many of those orders as formal regulations. Id. at 10.

The Commission's Memorandum to the Third Circuit does not describe one very

important feature of the agency's response to the TMI accident: it suspended all licensing

decisions until conclusion of the lessons learned process. TMI Policy Statement, 12 NRC 654.

The Memorandum merely states that in this case the NRC has "not suspended reactor operations

or licensing activity," and points out that the NRC issued a renewed license for the Vermont

Yankee Nuclear Power Plant - a boiling water reactor ("BWR") of the same design as the

Fukushima reactors - on March 21, 2011, during the accident. According to the NRC, "this

decision reflects NRC's confidence in the robust and redundant safety design and construction of

currently operating U.S. nuclear reactors.. ." Memorandum at 13. The Memorandum also

omits any discussion of NEPA or its requirement that agencies must consider new and significant

information before they take actions that could significantly affect the human environment.

V. THE COMMISSION SHOULD EXERCISE ITS SUPERVISORY
JURISDICTION TO STAY ALL PENDING LICENSING DECISIONS AND ALL
PROCEEDINGS RELATED TO FUKUSHIMA ACCIDENT ISSUES PENDING
INVESTIGATION OF REGULATORY IMPLICATIONS OF THE ACCIDENT.

A. Exercise of the Commission's Supervisory Jurisdiction is Appropriate.

This petition invokes the Commission's supervisory authority under the AEA to "oversee

all aspects of the regulatory and licensing process and its overriding responsibility for assuring

public health and safety in the operation of nuclear power facilities." Consolidated Edison Co.

of N.Y, Inc. (Indian Point, Units 1, 2 and 3), CLI-75-8, 2 NRC 173 (1975). See also 42 U.S.C.

§§ 2233(d), 2236(a), 2237. In the extraordinary circumstances of the Fukushima accident, it is

appropriate for the Commission to establish clear and uniform procedures for the application of

"lessons learned" to pending licensing and rulemaking decisions. Only the Commission has the
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authority to establish a consistent and broadly applicable set of procedures that comply with

NEPA and AEA requirements for consideration of significant new information and that also

provides legally required opportunities for public participation.

To leave the establishment of that process entirely to the separate ASLB panels that are

now presiding over at least twenty-five separate licensing cases would invite uncertainty and

chaos, especially in the administration of the general rule of thumb that significant new issues

and information must be raised within thirty days of discovering them. See, e.g., Shaw Areva

MOXServices, Inc. (MixedOxide Fuel Fabrication Facility), LBP-08-11, 67 NRC 460, 493

(2008) and cases cited therein. As illustrated by a recent New York Times article, the NRC's

theories about what exactly has occurred during the Fukushima accident are continuing to

change. Matthew L. Wald, "Japan's Reactors Still Not Stable" (New York Times, page A6,

April 13, 2011) (Attachment 1). And, there is extremely little in the way of official

documentation from any source upon which Petitioners can rely in order to make a case before

an individual ASLB that the unfolding events at Fukushima are relevant to individual licensing

or rulemaking proceedings. Therefore it will be very difficult for intervenors or the ASLB

panels that must judge motions to re-open the record and new contentions to judge the timeliness

of those submissions.

The Commission should also exercise its supervisory jurisdiction to establish an ordered

process for the application of "lessons learned" in licensing proceedings and related rulemaking

proceedings, because it is the Commission that bears the ultimate legal responsibility for

evaluating new and significant information, and it is the Commission that has the resources to

carry out that responsibility. If the Commission fails to establish such a process, intervenor

groups will be placed in the position of rushing to file contentions, rulemaking comments, and
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motions to re-open closed hearing records, based on whatever evaluations they are able to make

of slowly-emerging and ever-evolving information from the accident. Such a process would not

only be cumbersome, but its effectiveness would be limited by whatever limitations the

intervenors or petitioners had on their resources for making a technical evaluation of the

information yielded by the accident. It would place an unfair burden on intevenors and

petitioners by forcing them to perform analyses that should be performed by the government in

the first instance. And It would leave open the possibility of inconsistent ASLB decisions, which

the Commission eventually would have to resolve.

Finally, the Commission should exercise its supervisory jurisdiction here because this

petition seeks action in the non-adjudicatory context as well as the context of pending

adjudications. The rulemaking proceedings for certification of the APlO1O and ESBWR designs

are being conducted by the NRC Staff, over which only the Commission has authority. In

addition, the Staff will be responsible for preparing the environmental and safety analyses

requested by this petition.

B. The NRC Must Comply With NEPA and the AEA in Considering
The Lessons Learned From the Fukushima Accident.

Both the AEA and NEPA place a burden on the NRC to address safety and

environmental issues before issuing licensing decisions for nuclear reactors. These statutes

preclude the NRC from issuing licenses or approving standardized reactor designs until it has

completed its investigation of the Fukushima accident and considered the safety and

environmental implications of the accident with respect to its regulatory program. In order to

comply with those statutes, the Commission should suspend all licensing decisions, including

certification of standardized design applications, pending conclusion of its investigation and

issuance of proposed safety measures and environmental decision-making documents. In
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addition, it should suspend all pending hearings and rulemakings with respect to issues that are

related to the Fukushima accident.

1. AEA

Under the AEA, the NRC may not issue a license for a reactor if it would pose an "undue

risk" to public health and safety or the common security. 42 U.S.C. § 2311. "[P]ublic safety is

the first, last, and a permanent consideration in any decision on the issuance of a construction

permit or a license to operate a nuclear facility." Power Reactor Development Corp. v.

International Union of Electrical, Radio and Machine Workers, 367 U.S. 396, 402 (1961). The

list of issues identified for investigation in the Task Force Charter demonstrates that the

Fukushima accident raises significant questions about the adequacy of the NRC's regulatory

program on a wide range of important safety issues, including the safety of spent fuel storage,

seismic and flooding risks, station blackout, emergency planning, and severe accident

management guidelines. In addition the Fukushima accident once more raises longstanding

questions about the effectiveness of the GE Mark 1 containment. Even taking into account the

degree of discretion granted by federal courts to the NRC, to proceed with reactor licensing

without concluding the Task Force's investigation would constitute a abuse of the NRC's

discretion in its interpretation of the "adequate assurance" standard, because in the current

climate of uncertainty, it would be almost impossible for the NRC to reach the "definitive

finding" on safety required by Power Reactor Development Corp. It is also grossly inconsistent

with the Commission's previous approach to the Three Mile Island accident, where the

Commission prudently suspended all licensing actions while it considered the lessons to be

learned from the accident.

2. NEPA
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While the NRC may have some discretion in determining whether to increase its safety

regulation of reactors under the Atomic Energy Act, NEPA deprives the NRC of any discretion

to consider the environmental impacts of its proposed actions. Silva v. Romney, 473 F.2d 287,

292 (1 st Cir. 1973) (holding that an agency's NEPA duties are "not discretionary, but are

specifically mandated by Congress, and are to be reflected in the procedural process by which

agencies render their decisions.") See also Public Service Co. of New Hampshire v. NRC, 582

F.2d 77, 81 (1st Cir. 1978) ("NEPA's mandate has been given strict enforcement in the courts,

with frequent admonitions that it is insufficient to give mere lip service to the statute and then

proceed in blissful disregard of its requirements.")

Even where the NRC has concluded that a proposed reactor operation meets its basic

safety regulations, NEPA still requires the NRC to consider cost-effective alternatives for

avoiding or mitigating environmental impacts that are reasonably foreseeable and yet not

covered by safety regulations. Limerick Ecology Action v. NRC, 869 F.2d 730-31 (3rd Cir. 1989)

(holding that the NRC could not rely on the sufficiency of a reactor license application under its

safety regulations to avoid considering the cost-effectiveness of severe accident mitigation

alternatives under NEPA). See also 40 C.F.R. § 1502.22(b)(1) (requiring consideration of

"reasonably foreseeable" impacts which have "catastrophic consequences, even if their

probability is low.")

NEPA's requirement to consider the environmental impacts of proposed actions

continues even after a final EIS has been prepared, if new and significant information arises

which could affect the outcome of the environmental analysis. 10 C.F.R. § 51.92(a). See also

Marsh, 490 U.S. at 370-71. Here, by its own admission, the NRC has new information that

concededly could have a significant effect on its regulatory program and the outcome of its
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licensing decisions for individual reactors. For the NRC to go ahead with licensing decisions

and certification of standardized designs, ignoring the potential significance of this new

information, would constitute a gross violation of NEPA. Even if the NRC ultimately concludes

that the information does not have a significant effect on its licensing decisions, it must

nevertheless follow NEPA's procedures for considering the information, including preparation of

an environmental assessment. Marsh, 490 U.S. at 385 ("NEPA's mandate applies "regardless of

[the agency's] eventual assessment of the significance of [the] information.")

Therefore, the position taken by the Commission in its Memorandum to the Third Circuit,

that it may continue with the issuance of licenses and apply the lessons of the Fukushima

accident retrospectively, is fundamentally inconsistent with both NEPA and the AEA. Instead,

the Commission must take all necessary measures to protect the integrity of the NEPA decision-

making process, by immediately suspending all pending licensing and related design-

certification rulemaking decisions until it has addressed the significance of the new information

revealed by the Fukushima accident in environmental assessments and/or EISs.

C. Licensing Decisions and Hearings on Issues Related to the Fukushima
Accident Must be Suspended and Should be Suspended Pending Completion
of the Task Force Investigation and Publication of Proposed Decisions.

As discussed above, in order to ensure that it complies with the AEA and NEPA in

responding to the regulatory implications of the Fukushima accident, the Commission must take

action to delay issuance of licensing decisions while it studies and proposes to implement the

lessons learned from the Fukushima accident. And even assuming for purposes of argument that

such relief is not legally mandated, it is prudent and appropriate for the Commission to delay

4 Petitioners recognize that the NRC has the discretion to choose between site-specific and
generic analyses in evaluating the environmental significance of the new information. See, e.g.,
Baltimore Gas and Electric Co. v. Natural Resources Defense Council, 462 U.S. 87, 101 (1983).
The Commission completely lacks discretion, however, to ignore the requirements of NEPA.
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making licensing decisions until it has studied and proposed measures to implement the lessons

of the Fukushima accident. The Commission should suspend its licensing actions, just as it did

after the Three Mile Island accident - an event that was much less serious than the Fukushima

accident.

Therefore Petitioners respectfully request the Commission to take the following actions:

" The Commission should suspend all decisions regarding the issuance of construction

permits, new reactor licenses, COLs, ESPs, license renewals, or standardized design

certification pending completion by the NRC's Task Force of its investigation of the

near-term and long-term lessons of the Fukushima accident and the issuance of any

proposed regulatory decisions and/or environmental analyses of those issues;

* The Commission should suspend all proceedings with respect to hearings or opportunities

for public comment, on any reactor-related or spent fuel pool-related issues that have

been identified for investigation in the Task Force's Charter of April 1, 2011 , including

external event issues (i.e., seismic, flooding, fires, severe weather); station blackout;

severe accident measures (e.g., combustible gas control, emergency operating procedures,

severe accident management guidelines); implementation of 10 C.F.R. § 50.54(hh)(2)

regarding response to explosions or fire; and emergency preparedness. The Commission

should also instruct ASLB panels that are considering contentions to permit the parties an

opportunity to make arguments regarding the relevance of their concerns to the

Fukushima accident.

* The Commission should suspend all licensing and related rulemaking proceedings with

regard to any other issues that are identified by the Task Force as the subject of its

investigation. The proceedings should be suspended pending completion of the Task
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Force's investigation into those issues and the issuance of any proposed regulatory

decisions and/or environmental analyses of those issues.

" The Commission should conduct an analysis, as required by NEPA, of whether the

March 11, 2011 Tohoku-Chihou-Taiheiyo-Oki earthquake and ensuing radiological

accident poses new and significant information that must be considered in environmental

impact statements to support the licensing decisions for all new reactors and renewed

licenses. All environmental assessments should be published in draft form for public

comment.

" The Commission should conduct a safety analysis of the regulatory implications of the

March 11, 2011 Tohoku-Chihou-Taiheiyo-Oki earthquake and ensuing radiological

accident. While emergency safety measures that arise from that analysis may be issued

.as enforcement orders, any long-term requirements should be issued as proposed rules,

with appropriate opportunities for comment.

* The Commission should establish procedures and a timetable for raising new issues

relevant to the Fukushima accident in pending licensing proceedings. The Commission

should allow all current intervenors in NRC licensing proceedings, all petitioners who

seek to re-open closed licensing proceedings, and all parties who seek to comment on

design certification proposed rules, a period of 60 days following the publication of

proposed regulatory measures or environmental decisions, in which to raise new issues

relating to the Fukushima reactor accidents. The Commission should suspend

requirements to justify the late-filing of new issues if their relevance to the Fukushima

accident can be demonstrated.

D. Emergency Action is Needed in Order to Ensure Compliance with AEA and
NEPA.
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Petitioners request the Commission to grant the requested relief on an emergency basis,

because several licensing proceedings are scheduled to conclude in the near future, including the

COL proceeding for Vogtle Units 3 and 4, the license renewal proceeding for Pilgrim, and the

rulemaking proceedings for the AP 1000 standardized design and the ESBWR standardized

design. In addition, the Commission has signaled its intent to continue with reactor licensing in

spite of the emergence of new information from the Fukushima accident, by approving the

renewal of the Vermont Yankee license on March 21, 2011. Petitioners urgently request the

Commission to reconsider that policy because of its fundamental inconsistency with NEPA and

the AEA.

VII. CONCLUSION

For the foregoing reasons, Petitioners request the Commission to grant the above-

requested relief on an emergency basis.

Respectfully submitted,

Signed (electronically) by:
Diane Curran
Harmon, Curran, Spielberg & Eisenberg, L.L.P.
1726 M Street N.W. Suite 600
Washington, D.C. 20036
202-328-3500
Fax: 202-328-6918
E-mail: dcurran(ai-harioncurran .conm
Counsel to San Luis Obispo Mothers for Peace in Diablo Canyon License Renewal Proceeding
Counsel to Southern Alliance for Clean Energy in Watts Bar Unit 2 Operating License
Proceeding

Signed (electronically) by:
Nina Bell
Northwest Environmental Advocates
P.O. Box 12187
Portland, OR 97212-0187
503-295-0490
E-mail: Inbcll(ii)-advocates-nwea.or•
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Duly authorized representative of Northwest Environmental Advocates in Columbia Generating
Station license renewal proceeding

Signed (electronically) by.-
Sara Barczak
Southern Alliance for Clean Energy
428 Bull Street
Savannah, GA 31401
912-201-0354
E-mail: sara(i'clcalcnergy.org
Duly authorized representative of Southern Alliance for Clean Energy in Bellefonte Units 3 and
4 COL proceeding

Signed (electronically) by.
Cara L. Campbell
Ecology Party of Florida
641 SW 6 Avenue
E-mail: levynuke@ecologyparty.org
Fort Lauderdale, FL 33315
Duly authorized representative of Ecology Party of Florida

Signed (electronically) by.-
Tom Clements
Friends of the Earth
1112 Florence Street
Columbia, SC 29201
803-834-3084
E-mail: tonclcncnts329(a:cs.con
Duly authorized representative of Friends of the Earth and South Carolina Chapter of Sierra
Club in COL proceeding for V. C. Summer

Signed (electronically) by.'
Robert V. Eye, KS Sup. Ct. No. 10689
Kauffman & Eye
112 SW 6th Ave., Suite 202
Topeka, KS 66603
785-234-4040
E-mail: bob(-i.;kau ffima ncye.coiii
Counsel for Public Citizen and SEED Coalition in Comanche Peak COL proceeding and South
Texas COL proceeding

Signed (electronically) by.
William C. Garner
Nabors, Giblin & Nickerson, P.A.
1500 Mahan Drive Suite 200
Tallahassee, FL 32308
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850-224-4070
Fax: 850-224-4073
E-mail: bgarner(krnglaw.com
Counsel to Village of Pinecrest, Florida in Turkey Point COL proceeding

Signed (electronically) by.
Mindy Goldstein
Turner Environmental Law Clinic
1301 Clifton Road
Atlanta, GA 30322
404-727-3432
Fax: 404-7272-7853
Email: nagolds(ccniorv.cdu
Counsel to Center for a Sustainable Coast, Georgia Women's Action for New Directions,
Savannah Riverkeeper, and the Southern Alliance for Clean Energy in Vogtle Units 3 and 4 COL
proceeding.
Counsel to Dan Kipnis, Mark Oncavage, National Parks Conservation Association, and the
Southern Alliance for Clean Energy in Turkey Point Units 6 and 7 COL proceeding.

Signed (electronically) by:
Manna Jo Greene, Environmental Director
Hudson River Sloop Clearwater, Inc.
724 Wolcott Ave
Beacon, NY 12508
845-265-8080 (ext. 7113)
Duly authorized representative for Hudson River Sloop Clearwater in Indian Point license
renewal proceeding

Signed (electronically) by:
Paul Gunter
Beyond Nuclear
6930 Carroll Ave., Suite 400
Takoma Park, MD 20912
202-546-4996
E-mail: paul0ibcyondnuclcar.org
Duly authorized representative of Beyond Nuclear in Calvert Cliffs COL proceeding, Davis-
Besse license renewal proceeding, and Seabrook license renewal proceeding
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Signed (electronically) by:
Kevin Kamps
Beyond Nuclear
6930 Carroll Ave., Suite 400
Takoma Park, MD 20912
202-546-4996
E-mail: paulibeyondnuclcar.org
Duly authorized representative of Beyond Nuclear in Davis-Besse license renewal proceeding

Signed (electronically) by.
Mary Lampert
Pilgrim Watch
148 Washington Street
Duxbury, MA 02332
Duly authorized representative of Pilgrim Watch in Pilgrim License Renewal Proceeding

Signed (electronically) by:
Terry J. Lodge
316 North Michigan St., Suite 520
Toledo, OH 43604-5627
419-255-7552
E-mail: tilodge50@(iyahloo.coni
Attorney for Citizens Environment Alliance of Southwestern Ontario, Don't Waste Michigan,
and the Green Party of Ohio in Davis-Besse Nuclear Power Station Unit I license renewal
proceeding.
Counsel to Keith Gunter, Michael J. Keegan, Edward McArdle, Leonard Mandeville, Frank
Mantei, Marcee Meyers, Henry Newnan, Sierra Club (Michigan Chapter), George Steinman,
Shirley Steinman, Harold L. Stokes, and Marilyn R. Timmer in the Fermi COL proceeding.

Signed (electronically) by.
Michael Mariotte, Executive Director
Nuclear Information and Resource Service
6930 Carroll Ave., Suite 340
Takoma Park, MD 20912
301-270-6477
E-mail: nirsnct(ii.inirs.or,Ž
Duly authorized representative of NIRS in Calvert Cliffs COL proceeding

Signed (electronically) by.
Mary Olson
NIRS Southeast
P.O. Box 7586
Asheville, NC 28802
828-252-8409
E-mail: marvo(i4,nirs.org
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Duly authorized representative of Nuclear Information and Resource Service in Levy COL
proceeding

Signed (electronically) by:
Henry B. Robertson
Great Rivers Environmental Law Center
705 Olive Street, Suite 614
St. Louis, MO 63101-2208
314-231-4181
E-mail: hrobertsong(&reatriverslaw.org
Counsel to Missouri Coalition for the Environment and Missourians for Safe Energy in
Callaway COL proceeding

Signed (electronically) by:
John D. Runkle
P.O. Box 3793
Chapel Hill, NC 27515-3793
919-942-0600
E-mail: junklc(a.,iricecrcck.corn
Counsel to NC Waste Awareness and Reduction Network in Shearon Harris 2 and 3 COL
proceeding
Counsel to API 000 Oversight Group in API 000 Rulemaking Proceeding
Counsel to Blue Ridge Environmental Defense League fin Vogtle 3 and 4 COL proceeding
Counsel to Blue Ridge Environmental Defense League and People's Alliance for Clean Energy
in North Anna 3 COL proceeding
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Signed (electronically) by:
Raymond Shadis
Friends of the Coast/New England Coalition
Post Office Box 98
Edgecomb, Maine 04556
207-882-7801
E-mail: shadis(&iprcxar.coni
Duly authorized representative of Friends of the Coast and New England Coalition in Seabrook
license renewal proceeding

Signed (electronically) by.:
Gene Stilp
1550 Fishing Creek Valley Road
Harrisburg, PA 17112
717-829-5600
E-mail: gncestilp(?icomcast.inet
Pro se petitioner in Bell Bend COL proceeding

Signed (electronically) by.:
Jason Totoiu
Everglades Law Center
P.O. Box 2693
Winter Haven, FL 33883
561-568-6740
E-mail: Jason(i)evergladeslaw.org
Counsel to Dan Kipnis, Mark Oncavage, National Parks Conservation Association, and the
Southern Alliance for Clean Energy in Turkey Point Units 6 and 7 COL proceeding.

Signed (electronically) by.'
Barry White
Citizens Allied for Safe Energy
1001 SW 129 Terr.
Miami, FL 33176
305-251-1960
E-mail: btwar ia(di'bel1south. net
Duly authorized representative of Citizens Alliedfor Safe Energy in Turkey Point COL
proceeding
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Signed (electronically) by.'
Louis A. Zeller
Blue Ridge Environmental Defense League
P.O. Box 88
Glendale Springs, NC 28629
336-982-2691
E-mail: BlR E l)Lqiskybcst.com
Duly authorized representative of Blue Ridge Environmental Defense League and Bellefonte
Efficiency and Sustainability Team in COL Proceeding for Bellefonte Units 3 and 4.
Duly authorized representative of Blue Ridge Environmental Defense League and People's
Alliance for Clean Energy in North Anna COL proceeding
Duly authorized representative of Blue Ridge Environmental Defense League in W. S. Lee COL
proceeding

April 14-18, 2011
(Corrected April 18, 2011)
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ME
Japan's Reactors Still 'Not Stable,' U.S.
Regulator Says
By MATTHEW L. WALD

WASHINGTON - The condition of the damaged Fukushima Daiichi reactors in Japan is
"static," but with improvised cooling efforts they are "not stable," the chairman of the

Nuclear Regulatory Commission told a Senate committee on Tuesday.

"We don't see significant changes from day to day," the chairman, Gregory B. Jaczko, said,

while adding that the risk of big additional releases gets smaller as each day passes.

Long-term regular cooling of the reactors has not been re-established, nor has a regular way

of delivering water to the spent-fuel pools, he told the Senate Environment and Public

Works Committee. And when an aftershock hit the site and cut some offshore power

supplies, he said, some pumps failed and cooling stopped for 50 minutes.

The situation is "not stable" and will remain so until "that kind of situation would be handled

in a predictable manner," he said.

Mr. Jaczko also offered a new theory about the cause of the explosions that destroyed the

secondary containment structures of several of the reactors. The prevailing theory has been

that hydrogen gas was created when the reactor cores overheated and filled with steam

instead of water; the steam reacts with the metal, which turns into a powder and then gives

off hydrogen.

The Tokyo Electric Power Company, which operates the nuclear plant, intended to vent the

excess steam as well as the hydrogen outside of the plant, but experts have suggested that

when operators tried this, the vents ruptured, allowing the hydrogen to enter the secondary

containments.

But Mr. Jaczko said Tuesday that the explosions in the secondary containments might have

been caused by hydrogen created in the spent-fuel pools within those containments.

http://www.nytimes.com/2011/04/13/world/asia/13safety.html?_r1l &ref=todayspaper&pa... 4/13/2011
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If true, that would mean that the introduction of hardened vents at reactors at nuclear plants

in the United States - cited as an improvement that would prevent such an explosion from

happening - would not in fact make any difference.

That theory also raises the possibility that it may be safer to move some of the spent fuel out

of the pools in the containment structures and into dry storage, an idea that is attracting

some support in Congress. Spent nuclear fuel must remain in water for the first five years or

so to cool but can then can be stored in small steel-and-concrete silos with no moving parts.

The industry uses these "dry casks" only when its pools are full. And so far the regulatory

commission has said that pool and cask storage are equally safe. Still, some industry

executives would like to tap the Nuclear Waste Fund, federal money set aside for a

permanent waste repository, to pay for cask storage, an idea that is also favored by some

environmentalists.

Mr. Jaczko's statement on the possible source of the hydrogen is the third big reversal in

commission statements on the nuclear crisis at Fukushima.

Commission officials have also seemed less certain after stating that the spent-fuel pool in

the No. 4 reactor was empty or close to empty, a situation that was evidently the basis for

recommending a 50-mile evacuation for Americans in the plant's vicinity. Commission
experts also said that radiation readings suggested that core material had slipped out of the

vessel of the No. 2 reactor and entered a drywell in the primary containment, only to retreat

again on whether that was in fact the case.

Mr. Jaczko also signaled that the regulatory commission itself was shifting from an extreme

alert mode to a more sustainable long-term effort to monitor Japan's crisis. Staffing in the

commission's round-the-clock emergency center at its headquarters in Rockville, Md., has

been reduced, he said, with many staff members returning to their regular duties but

available for consultation when events warrant.

He drew praise from the committee's chairwoman, Senator Barbara Boxer, a California

Democrat, but criticism as well. She is seeking an especially high level of scrutiny for two

twin-reactor plants in her state, the only ones that the commission says are in zones of high

seismic activity. Mr. Jaczko said that all reactors were being evaluated.

She countered by saying that those two plants, Diablo Canyon and San Onofre, were at the

highest risk. Mr. Jaczko said they were not, explaining that they were designed with the

earthquake risk in mind and that risks to American plants generally were small.
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Ms. Boxer replied that the Japanese had said the same thing, at least until the March 11
accident. "It's eerie to me," she said. "I don't sense enough humility from all of us here."

Another witness, Charles G. Pardee, the chief operating officer of Exelon Generation, the

largest nuclear operator in the United States, also testified that the nation's nuclear plants
were designed for the worst natural disaster observed in their areas, plus a substantial

margin.

Thomas B. Cochran, a physicist at the Natural Resources Defense Council, gave some credit

to American operators. Worldwide, he said, reactors are "not sufficiently safe," but "the next

nuclear power plant disaster is more likely to occur abroad than in the U.S."

But the industry will have to rethink its practices nonetheless, he said. "If the nuclear power
industry is to have a long-term future, attention must be paid to existing operating reactors,"

Mr. Cochran said. He ticked off a long list of factors, including American reactors that share
Fukushima's basic design, that would be grounds for phasing them out.
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DECLARATION OF DR. ARJUN MAKHIJANI IN SUPPORT OF
EMERGENCY PETITION TO SUSPEND ALL PENDING REACTOR LICENSING

DECISIONS AND RELATED RULEMAKING DECISIONS
PENDING INVESTIGATION OF LESSONS LEARNED FROM FUKUSHIMA DAIICHI

NUCLEAR POWER STATION ACCIDENT

I, Arjun Makhijani, declare as follows:

Introduction and Statement of Qualifications

1. I am President of the Institute for Energy and Environmental Research ("IEER") in
Takoma Park, Maryland. Under my direction, IEER produces technical studies on a wide range
of energy and environmental issues to provide advocacy groups and policy makers with sound
scientific information and analyses as applied to environmental and health protection and for the
purpose of promoting the understanding and democratization of science. A copy of my
curriculum vitae is attached.

2. I am qualified by training and experience as an expert in the fields of plasma physics,
electrical engineering, nuclear engineering, the health effects of radiation, radioactive waste
management and disposal(including spent fuel), estimation of source terms from nuclear
facilities, risk assessment, energy-related technology and policy issues, and the relative costs and
benefits of nuclear energy and other energy sources. I am the principal author of a report on the
1959 accident at the Sodium Reactor Experiment facility near Simi Valley in California,
prepared as an expert report for litigation involving radioactivity emissions from that site. I am
also the principal author of a book, The Nuclear Power Deception - U.S. Nuclear Mythology
from Electricity "Too Cheap to Meter" to "Inherently Safe' Reactors" (Apex Press, New York,
1999, co-author, Scott Saleska), which examines, among other things, the safety of various
designs of nuclear reactors.

3. I have written or co-written a number of other books, reports, and publications analyzing
the safety, economics, and efficiency of various energy sources, including nuclear power. I am
also the author of Securing the Energy Future of the United States: Oil, Nuclear and Electricity
Vulnerabilities and a Post-September 11, 2001 Roadinap for Action (Institute for Energy and
Environmental Research, Takoma Park, Maryland, December 2001). In 2004, I wrote "Atomic



Myths, Radioactive Realities: Why nuclear power is a poor way to meet energy needs," Journal
of Land, Resources, & Environmental Law, v. 24, no. 1 at 61-72 (2004). The article was
adapted from an oral presentation given on April 18, 2003, at the Eighth Annual Wallace Stegner
Center Symposium entitled, "Nuclear West: Legacy and Future," held at the University of Utah
S.J. Quinney College of Law. In 2008, I prepared a report for the Sustainable Energy &
Economic Development (SEED) Coalition entitled Assessing Nuclear Plant Capital Costs for the
Two Proposed NRG Reactors at the South Texas Project Site.

4. 1 am generally familiar with the basic design and operation of U.S. nuclear reactors and
with the safety and environmental risks they pose. I am also generally familiar with materials
from the press, the Japanese government, the Tokyo Electric Power Company, the French
government safety authorities, and the U.S. Nuclear Regulatory Commission ("NRC") regarding
the Fukushima Daiichi accident and its potential implications for the safety and environmental
protection of U.S. reactors.

5. The purpose of my declaration is to explain the reasons I believe that although the causes,
evolution, and consequences of the Fukushima accident are not yet fully clear, the accident is
already presenting new and significant information regarding the risks to public health and safety
and the environment posed by the operation of nuclear reactors. I will also explain why I believe
that integration of this new information into the NRC's licensing process could affect the
outcome of safety and environmental analyses for reactor licensing and relicensing decisions by
resulting in either the denial of licenses or license extensions or the imposition of new conditions
and/or new regulatory requirements. It could also affect the NRC evaluation of the fitness of
new reactor designs for certification. It is therefore reasonable and necessary to suspend
licensing and re-licensing decisions and standardized design certifications until the NRC
completes its review of the safety and regulatory implications of the Fukushima accident.

Statement of Facts

6. Although many details about the Fukushima reactor accident remain unclear, the general
contours of the accident are described in NRC Information Notice No. 2011-08 (March 31, 2011)
(NRC Accession No. ML 110830824) as follows:

On March 11, 2011, the Tohoku-Taiheiyou-Oki earthquake occurred near the east coast
of Honshu, Japan. This magnitude 9.0 earthquake and the subsequent tsunami caused
significant damage to at least four of the six units of the Fukushima Daiichi nuclear
power station as the result of a sustained loss of both the offsite and onsite power
systems. Efforts to restore power to emergency equipment were hampered and impeded
by damage to the surrounding areas due to the tsunami and earthquake.

Units 1, 2 and 3 were operating at the time of the earthquake. Following the loss of
electric power to normal and emergency core cooling systems and the subsequent failure
of backup decay heat removal systems, water injection into the cores of all three reactors
was compromised, and reactor decay heat removal could not be maintained. The
operator of the plant, Tokyo Electric Power Company, injected sea water and boric acid
into the reactor vessels of these three units, in an effort to cool the fuel and ensure that the
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reactors remained shut down. However, the fuel in the reactor cores became partially
uncovered. Hydrogen gas built up in Units 1 and 3 as a result of exposed, overheated
fuel reacting with water. Following gas venting from the primary containment to relieve
pressure, hydrogen explosions occurred in both units and damaged the secondary
containments.

Units 3 and 4 were reported to have low spent fuel pool (SFP) water levels.

Fukushima Daiichi Units 4, 5 and 6 were shut down for refueling outages at the time of
the earthquake. The fuel assemblies for Unit 4 had recently been offloaded from the
reactor core to the SFP. The SFPs for Units 5 and 6 appear to be intact. Emergency
power is available to provide cooling water flow through the SFPs for Units 5 and 6.

The damage to Fukushima Daiichi nuclear power station appears to have been
caused by initiating events beyond the design basis of the facilities.

7. In a March 21, 2011, briefing, Bill Borchardt, the NRC's Executive Director for
Operations, stated that the NRC believes that hydrogen explosions occurred on March 12, 14,
and 15 in the reactors of Units 1, 3, and 2 respectively, in that order. He also stated that the NRC
believed that a hydrogen explosion had occurred at spent fuel pool of Unit 4 on March 15 due to
overheated spent fuel in the pool. Briefing on NRC Response to Recent Nuclear Events in Japan,
Transcript at 11.

8. According to Mr. Borchardt, the NRC believes that Units 1, 2, and 3 have likely
sustained some degree of core damage. Id. Further, he stated that the loss of emergency AC
power was caused by the tsunami and not the earthquake. Therefore, he concluded that the NRC
believes that the "damage in Fukushima was not really caused by the earthquake; it was the
tsunami that came afterwards." Id.

9. At the outset of the emergency, large volumes of sea water were used to cool the reactors.
The salt water injections were then replaced by fresh water injections. While ju~dgments have
changed over time, and much remains uncertain, we note here that as of March 21, Mr.
Borchardt also stated that "[t]he radiation releases and the dose rates that we've seen on site, I
think, were primarily influenced by the condition of the Units Three and Four spent fuel pools."
Id. at 21.

10. The French authorities also reported that sea water was used to cool spent fuel pools
Units 3 and 4. Communiquý de presse no] 7 du mardi 22 mars 2011 b 10h00 S~isme au Japon -
L 'ASNfait le point sur la situation de la centrale nuclgaire de Fukushima Daiichi ." Les travaux
en vue de r~tablir l 'alimentation ýlectrique se poursuivent mais la mise sous tension n 'est pas
rjalis~e Paris, le 22/03/2011 10:27, littp://ji apon.iasn. fr/i ndlex. ph p/Sitc-de-I--AS N-SIpeci.i-
Japon/Conmuniciquels-de-lprcsse (March 22, 2011). They also reported that three spent fuel pools
(of Units 2, 3, and 4) appear to have experienced boiling at some point. Note d'information ..
Situation des r~acteurs nucliaires au Japon suite au s~isme majeur survenu le 11 mars 2011
Point de situation du 18 mars 2011 a 14 heures, Institut de Radioprotdction et de SfIretd
Nucldaire (March 18, 2011),
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h.ttp:/!www.irsn..fr/FR/Actualites piesse/Actualites/Doculnents/IRSN Seisme-Japon Point-
situation- 18032011-14h.pdf -- hereafter IRSN March 18, 2011)

11. In response to the Fukushima reactor accident, the NRC announced the formation of a
"senior level agency task force to conduct a methodical and systematic review" of NRC
processes and regulations. COMGBJ-1 1-0002, Memorandum from Chairman Jaczko to
Commissioners, re: NRC Actions Following the Events in Japan at 1 (March 21, 2011) (NRC
Accession No. MLl 10800456). The purpose of the task force is to "determine whether the
agency should make additional improvements to our regulatory systems and make
recommendations to the Commission for its policy direction." Id.

12. Chairman Jaczko's memorandum specifies both a near-term review and a longer-term
review. For the near-term review, the Commission required the task force to evaluate issues
"affecting domestic operating reactors of all designs" in areas that include "protection against
earthquake tsunami, flooding, hurricanes; station blackout and a degraded ability to restore
power; severe accident mitigation; emergency preparedness; and combustible gas control." Id. at
1. The Commission instructed the task force to complete the report in 90 days. In the meantime,
the task force was instructed to provide a 30-day "quick look report" and another "status" report
in 60 days. Id.

13. The "longer term" review would begin "as soon as NRC has sufficient technical
information from the events in Japan with the goal of no later than the completion of the 90 day
near term report." Id. at 2. The longer-term study should "evaluate all technical and policy
issues related to the event to identify additional research, generic issues, changes to the reactor
oversight process, rulemakings, and adjustments to the regulatory framework that should be
conducted by the NRC." Id. For the longer-term effort, the Commission instructed the task
force to "receive input from and interact with all key stakeholders." Id. The Commission
specified that within six months after commencing the evaluation, the task force should "provide
a report with recommendations, as appropriate, to the Commission." Id.

14. The "Task Force to Conduct a Near-term Evaluation of the Need for Agency Actions
Following the Events in Japan" ("Task Force") has formed and its charter has been approved.
The Task Force aims to accomplish the following:

"Evaluate currently available technical and operational information from the events that
have occurred at the Fukushima Daiichi nuclear complex in Japan to identify potential or
preliminary near-term/immediate operational or regulatory actions affecting domestic
reactors of all designs, including their spent fuel pools. The task force will evaluate, at a
minimum, the following technical issues and determine priority for further examination
and potential agency action:

" External event issues (e.g. seismic, flooding, fires, severe weather)

" Station blackout

" Severe accident measures (e.g., combustible gas control, emergency operating
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procedures, severe accident management guidelines)

0 10 CFR 50.54 (hh)(2) which states, "Each licensee shall develop and implement
guidance and strategies intended to maintain or restore core cooling, containment, and
spent fuel pool cooling capabilities under the circumstances associated with loss of
large areas of the plant due to explosions or fire, to include strategies in the following
areas: (i) Fire fighting; (ii) Operations to mitigate fuel damage; and (iii) Actions to
minimize radiological release." Also known as B.5.b.

Emergency preparedness (e.g., emergency communications, radiological
protection, emergency planning zones, dose projections and modeling, protective
actions)

* Develop recommendations, as appropriate, for potential changes to NRC's regulatory
requirements, programs, and processes, and recommend whether generic
communications, orders, or other regulatory actions are needed."

Charter for the Nuclear Regulatory Commission Task Force to Conduct a Near-Term Evaluation
of the Need for Agency Actions Following the Events in Japan at I (April 1, 2011) (NRC
Accession No. ML1 1089A045).

15. With respect to the longer-term review, the Charter states that the short-term report will
make: "[r]ecommendations for the content, structure, and estimated resource impact.. :." Id. at
1.
Statement of Professional Opinion

16. 1 agree with the Commission's approach of conducting a long-term investigation of the
regulatory implications of the Fukushima accident, in addition to its short-term investigation of
whether immediate actions are needed. In my opinion, the longer-term investigation is necessary
to address a number of respects in which the Fukushima accident is unprecedented in the sense
that its characteristics are not anticipated in NRC safety regulations or environmental analyses.
Thus, it is providing new and significant insights into the inadequacy of NRC regulations to
protect public health and safety and the inadequacy of NRC environmental analyses to evaluate
the potential health, environmental and economic costs of reactor and spent fuel pool accidents.
This significant new information covers the following major topics:

o Unanticipated compounding effects of simultaneous accidents at multiple co-
located reactor units, including spent fuel pools.

o Unanticipated risks of spent fuel pool accidents, including explosions.
o Frequency of severe accidents and explosions.
o Inadequacy of safety systems to respond to long-duration accidents.
o Nuclear crisis management with contaminated control and turbine buildings

that have lost power
o Unanticipated aggravating effects of some emergency measures.
o Health effects and costs of severe accidents
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o The hydrogen explosions at Fukushima and their implications for aircraft
crash evaluations.

Unanticipated compounding effects of simultaneous accidents at multiple co-located
reactor units, including spent fuel pools.

17. Perhaps the most unprecedented feature of the Fukushima accident is that three reactors
and four spent fuel pools have been stricken at the same site. In the entire history of nuclear
power, there has not been another major accident (level 5 or above) that has involved multiple
major sources of radioactivity -- including multiple reactors and multiple spent fuel pools. For
instance, the Fukushima Daiichi complex is the first to have experienced multiple hydrogen
explosions in various facilities, all as part of the same event.

18. The NRC has long followed the practice of allowing new reactors to be built at existing
sites, without examining the consequences of simultaneous failure of existing and new reactors
through common mode failures such as complete station blackouts and loss of fresh water
supply. The NRC also proposes to co-locate a significant number of new reactors at existing
reactor sites. Examples include Bellefonte, Calvert Cliffs, Comanche Peak, Fermi, North Anna,
Shearon Harris, Turkey Point, the South Texas Project, and Vogtle.

19. But the Fukushima accident graphically demonstrates that NRC's failure to evaluate the
safety and environmental implications of co-locating multiple reactors was incorrect.
Specifically, when a new reactor is to be sited at a location where there are existing reactors, the
entire system at the site should be re-examined in addition to whatever additional impacts the
new unit(s) might create. The EISs for these new reactors and the designs on which they rely
should consider the significant new information revealed by the Fukushima accident about the
potential for simultaneous multiple failures and accidents in existing and new reactors and/or
spent fuel pools.

Unanticipated risks of spent fuel pool accidents, including explosions.

20. Another unprecedented feature of the Fukushima accident is that an explosion occurred in
Unit 4 despite the fact that there was no fuel in the reactor. The entire core had been unloaded
into the spent fuel pool prior to March 11, 2011; the reactor was down for maintenance. A loss
of cooling apparently led to boiling and to hydrogen generation, which appears to be the likely
cause of the major explosion and ensuing damage to the reactor building of Unit 4. Further, as
noted above the spent fuel pools of Units 2 and 3 also appear to have experienced boiling of the
cooling water at some point. It should be noted that much detail remains to be learned about all
three spent fuel pools, especially as to what went on in the first week of the accident.

21. The apparent occurrence of spent fuel pool accidents at Fukushima significantly
undermines the NRC's conclusion that high-density pool storage of spent fuel poses a "very low
risk." The Attorney General of Commonwealth of Massachusetts; the Attorney General of
California; Denial of Petitions for Rulemaking, 73 Fed. Reg. 46,204, 46,207 (August 8, 2008).
That conclusion is all the more subject to question in light of the fact that spent fuel in U.S. pools
is typically packed more tightly than in the pools at Fukushima. U.S. reactors, including reactors
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that are candidates for license renewal, use high-density pool storage for spent fuel. Fukushima
indicates that the NRC policy that allows such storage needs to be revisited. Given that onsite
storage of spent fuel may continue for decades, these circumstances also call for a thorough
reexamination of the spent fuel storage capacity, spent fuel pool location, and configuration of
new reactor designs. For instance, should the construction and use of above ground-level spent
fuel pools in reactor buildings be allowed, as is the case with the advanced boiling water reactor
("ABWR")? The NRC should examine the potentially exacerbating relationship between reactor
core accidents and spent fuel pool accidents, for both existing reactor designs and new reactor
designs. In addition, environmental impact statements ("EISs") for license renewal and new
reactor licensing should reexamine the relative costs and benefits of measures to mitigate the
environmental impacts of pool fires and/or explosions. Measures would include reducing the
density at which fuel is stored in pools, using dry storage for as much of each reactor's inventory
of spent fuel as safety will allow, and dry storage of all spent fuel at closed reactors, a few years
after closure.

Frequency of severe accidents and explosions

22. The NRC must also re-examine the frequency per reactor per year of spent fuel pool
accidents as well as the frequency of core damage events. The NRC's current spent fuel damage
assessments are based on a best estimate of a spent fuel pool fire probability of about 2x10-6 per
reactor-year, including the probability of structural failure during a seismic event NUREG-1353,
Regulatory Analysis for the Resolution of Generic Issue 82, "Beyond Design Basis Accidents in
Spent Fuel Pools", at 5-5 and Table 5.1.3 (1989). This means one such accident for every
500,000 reactor-years. The NRC's estimate of the frequency of spent fuel pool loss of cooling
from all causes other than earthquake-induced structural failure is even lower: 1.5x1 07. The
conditional probability of a fire in the event of a loss of cooling is estimated to be 1.0 for a PWR
and 0.25 for a BWR. Id. at 4-36. Based on this, the overall probability estimate in NUREG-
1353 for a non-seismic-induced spent fuel pool fire for a PWR is 1.5x10-7x1.0 = 1.5x10 7; for a
BWR it is 1.5x10 7xO.25 = 4x10 8 for a BWR - in the latter case is it one spent fuel pool fire
every 25 million reactor-years. Hydrogen explosions originating in the spent fuel pool were not
considered. Further, at least two spent fuel pools at Fukushima (Units 3 and 4) that seem to have
experienced boiling as well as the destruction of the portions of the reactor building that are a
barrier between the pool surface and the environment. According to the French safety
authorities, the spent fuel pool in Unit 2 also experienced boiling. IRSN March 18, 2011 op. cit.
One reactor building, that of Unit 4, appears to have experienced a hydrogen explosion, with the
hydrogen apparently emanating from the spent fuel pool (see Paragraph 7 above). The explosion
destroyed a good part of the reactor building. Any damage to the spent fuel pool structures and
equipment, to the fuel assemblies in the pools, as well as to the racks remains to be fully
assessed. It appears that the only way that a significant amount of hydrogen could originate in a
spent fuel pool is through uncovering of the spent fuel and the reaction of the zirconium in the
fuel rods with steam. Explosions destroyed substantial portions of the reactor buildings of Units
1 and 3 as well; it appears that there were also significant releases of radioactivity from the spent
fuel pool of Unit 3. In view of these facts, the NRC's estimate of loss of cooling probability
accompanied by a fire is far too low, probably by orders of magnitude. It appears that the overall
principal initiating event in the station blackout and failure of emergency core cooling was not
the earthquake but the tsunami, though the earthquake may have caused equipment damage that

7



led to or contributed to some of the spent fuel pool problems. This indicates that the non-
earthquake station blackout probabilities will need to be revisited. Further, the NRC's list of
events leading to spent fuel structural failure does not include hydrogen explosions due to loss of
emergency core cooling in the reactor (NUREG-1353, op. cit., Table 4.7.1 at 4-36), which
appears to have been the cause of the damage to the structures of reactor buildings 1 and 3 and
possibly to the spent fuel pool of Unit 3. It may be that many details of the analysis will be
different for each of the four spent fuel pools. Whatever the details, the events so far make it
quite clear that the NRC needs to thoroughly reevaluate the probability of severe spent fuel pool
accidents as well as the kinds of events that could initiate damage and major releases of
radioactivity from spent fuel pools. Further, in view of the fact that three BWRs appear to have
had core damage, the NRC also needs to evaluate whether presently operating reactors, notably
(but not only) BWRs, meet the Commission's target of limiting annual core damage frequency to
the 10-4 to 5x 10-5 per reactor-year range for reactors (NUREG-1353, op. cit., at ES-2 and ES-3).

23. In conducting its review, the NRC needs to thoroughly revisit its methods for estimating
the probabilities and mechanisms of hydrogen explosions and fires in spent fuel pools (with and
without a natural disaster component) as well as the methods for estimating hydrogen explosions,
and meltdowns in existing and new light water reactor designs. For instance, the computer code
used in evaluating the accidents assumes that "[t]he geometry of the fuel assemblies and racks
remains undistorted." NUREG-1353, op cit. at 4-8. To judge by the photographs and videos of
the damage, this assumption is unlikely to be correct at least for spent fuel pools in Units 3 and 4.
As another example, hydrogen generation due to partial uncovering of spent fuel but with water
still remaining in the pool is not included. Rather, the computer program assumes that "[t]he
water drains instantaneously from the pool." Id. This is important because if the investigation
confirms that hydrogen was indeed generated in the spent fuel pool of Unit 4, the exothermic
zirconium-steam reaction that creates it would be an additional source of heat for causing the
accident to develop more rapidly and destructively than assumed by the NRC.

24. More generally, the events at three reactors and four spent pools have drastically changed
the underlying frequency data that should go into the estimation of the probability of severe
accidents at light water reactors. As a result, integration of the Fukushima data into NRC
analyses of risks could lead to significant changes in design of new reactors and also lead to
modifications at existing reactors, as would be required for protection of public health and safety
under 10 CFR 50.109. Specifically, the Fukushima accident indicates that the basis of the
NRC's conclusion in NUREG-1353 that dense storage of spent fuel in pools is safe and that dry
storage is not warranted is incorrect.

Inadequacy of safety systems to respond to long-duration accidents

25. U.S. reactors appear to have insufficient backup power capacity to maintain safety
equipment during a prolonged severe accident. The Fukushima accident, in which the
emergency diesel generation system started but then failed very soon after the tsunami and the
battery backup ran out of power in eight hours. The accident illustrates the serious
environmental risk posed by insufficient backup power when catastrophic events destroy both
offsite power supplies and onsite infrastructure. These risks need to be taken into account in
safety and environmental analyses for all prospective NRC licensing decisions. The fact that
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there was a complete station blackout at Fukushima accompanied by a failure of fresh water
supply that forced sea water use for days (Communiqu6 de presse no! 7 du mardi 22 mars 2011 6
lOhOO Sýisme au Japon - L 'ASNfait le point sur la situation de la centrale nucl~aire de
Fukushima Daiichi : Les travaux en vue de rdtablir I 'alimentation glectrique se poursuivent mais
la mise sous tension n 'est pas r~alis&e Paris, le 22/03/2011 10:27,
http://wwyw.asn.fr/index. php/Haut-dc.-page/Presse/Actu.a. itcs-ASN/Communique-de-prcssc-n- 17-
du-rnardi-22-mars-201 l-a-IOhOO) clearly points to the need for a full review of the depth (in
terms of number of levels) of backup systems, the length of time of emergency power supply
operability, the location of these power supplies, and the relation of the power supplies to ad hoc
emergency pumping and emergency water supplies, including in the context of potential major
damage to multiple units at a single site.

Nuclear crisis management with contaminated control and turbine buildings that have lost
power

26. Another critical and unanticipated feature of the Fukushima accident is that the control
rooms of Units 1, 2, and 3 became highly contaminated in the course of the first week of the
accident, according to the French safety authorities. IRSN March 18, 2011 op. cit.. This has
made re-establishment of normal cooling more difficult, apart from the question of on-site or
offsite power supply. Turbine buildings also became contaminated with radioactive water in the
course of the accident. Fukushima Daiichi Nuclear Power Station.: the result of measurement of
sub drain, http://www.tepco.co.jip/en/piress/corp-coir-nclease/betu I1 1 c/imaes/110331 el 8.pdcf
and The detection of radioactive materials in the water on 1st basement of turbine building at the
site of Fukushima Daiichi Nuclear Power Station. Press Release (Mar 31,2011),
http://www.tepco.co. ip/en/ipress/comp-conm/relcase/ I 1.033112-e.hihil.

27. The loss of power in and radioactive contamination of the control rooms and turbine
buildings points to the need to review the piping and ventilation arrangements of these facilities,
and the likely need to isolate them more thoroughly from contaminated air and water during
beyond-design-basis accidents. Based on the information available so far about the Fukushima
event, the risks of turbine building contamination would appear to be greater for boiling water
reactors than for pressurized water reactors since steam generated from primary water is used to
directly drive the turbines; in PWRs the heated primary water is routed to steam generators and
not to the turbines.

Unanticipated aggravating effects of some emergency measures

28. Light water reactors are not designed to be cooled by sea water. Thus, the fact that
TEPCO was forced to use sea water for emergency cooling for an extended period is a critical
feature of the accident that needs evaluation. For instance, salt from sea water deposited on the
fuel rods may have blocked or partially blocked some cooling channels during the accident. This
raises the question of whether the use of sea water may have aggravated the fuel damage. It also
raises the question of whether salt deposits may have interfered with the neutron absorption
capacity of the control rods thereby increasing the likelihood of an accidental criticality. An
understanding of these issues is important to the understanding of the accident and to any design
and or emergency operations changes that may be needed.
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Health effects and costs of severe accidents

29. While a detailed evaluation will take time and more data, the Fukushima accident
indicates that the health consequences of a severe reactor accident and/or spent fuel pool fire
could be significantly greater than estimated by the NRC in EISs for license renewal and new
reactor licensing. For instance, the NRC estimates an average population risk (population dose
multiplied by probability) in a 50-mile radius of only 16 person-rem per year per spent fuel pool
- or 480 rem in 30 years. The dose estimate was recently used in the 2009 draft Generic
Environmental Impact Statement ("GELS") by the NRC. Generic Environmental Impact
Statement for LicenseRenewal of Nuclear Plants Appendices, Draft Report for Comment,
NUREG-1437, Volume 2, Rev. 1 at E-35 (July 2009). See also NUREG-1353, op. cit., at ES-3.
The estimate of 480 rem in 30 years translates into a probability of just 0.27 fatal cancers over 30
years in a population of more than 2.5 million (using a risk factor of 0.000575 fatal cancers per
rem). The NRC's best estimate of the total population dose dose in the event of an accident was
8 million person-rem (NUREG-1353, op cit. at 5-4, Table 5.1.2) - which translates into 4,600
excess cancer deaths in a fifty-mile radius. The NRC put the worst case population dose
estimate at just over three times the best estimate - 26 million person-rem. NUREG-1353, op
cit. Table 5.1.2 at 5-4. But if the probability is much higher for a single failure and if multiple
failures can happen at the same site, then the number of expected fatal cancers would be higher,
all other things being equal. Further, it is necessary to consider that the spent fuel pools in the
United States are more typically full than the ones at Fukushima. In its review of Fukushima, the
NRC should revisit the higher of the health damage estimates for spent fuel pool accidents at
closed power plants in a 1997 study by Brookhaven National Laboratory. R.J. Travis, R.E.
Davis, E.J. Grove, M.A. Azarm, A Safety and Regulatory Assessment of Generic BWR and PWR
Permanently Shutdown Nuclear Power Plants, BNL-NUREG-52498, NUREG/CR-6451
(Brookhaven National Laboratory, 1997),
http://www.osti..gov/bridge/product.biblio.isp?osti idf5 10336. NUREG-/CR6451 estimated the
worst case population dose in a 50 mile radius at 81 million person-rem for both BWRs and
PWRs. Id. at Tables 4-1 and 4-2. This is more than three times higher than in the estimate in
NUREG- 1353 cited above.

30. The Fukushima accident also indicates that the economic costs of a spent fuel pool
accidents may be much higher than the current estimates used by the NRC. In NUREG-1353,
the worst case property damage was estimated at $30 billion (1988 dollars) in a 50-mile radius.
Id. at Table 5.1.2. That amount is about $50 billion in 2010 dollars (constant 2010 dollar
estimates calculated using the Gross Domestic Product deflators of the U.S. Department of
Commerce, as published by the St. Louis Federal Reserve at
http://rcsearch.stlouistfed.or-gitred2/dataiGDPDEF.txt and rounded to the nearest $10 billion). But
in the Brookhaven study, the worst-case property damage in a 50-mile radius was estimated at
$280 billion for BWRs (Id. at Table 4-2), which would be about $370 billion in 2010 dollars - or
more than seven times the NUREG-1353 estimate cited above. The worst case damages in a
500-mile radius were estimated at $546 billion for U.S. boiling water reactors ("BWRs") plus
138,000 excess cancer deaths (Id. at Table 4-2) with a high population density. The damage
amount would be about $720 billion in 2010 dollars. Results were slightly higher for pressurized
water reactor spent fuel pools. Id. at Table 4-1. The overall 500-mile population density
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assumed in the Brookhaven study was lower than the population density near several U.S.
reactors, notably in the Northeast. Further, the Brookhaven study itself notes its calculations
would not "reasonably envelope" the situation (including projected population growth) at certain
locations where there are reactors close to major metropolitan centers. "There are several
existing plant sites (i.e., Indian Point, Limerick, and Zion) that precede the issuance of R.G. 4.7
and exceed the site population distributions generally considered acceptable by current NRC
policy.") Id. at 3-4 and footnote at 3-4. Moreover, certain assumptions of the 1997 Brookhaven
study may prove optimistic especially in densely populated areas. For instance, the study
assumes that the population could be evacuated in one day, should evacuation become necessary.
Id. at 3-8. As another example, the relocation radius was only 10 miles, as per NUREG-1 150.
Id. at 3-8 and NUREG- 1150, An Assessment for Five Severe Accident Risks. An Assessment for
Five U.S. Nuclear Power Plants: Final Summary Report, U.S. Nuclear Regulatory Commission,
Office of Nuclear Regulatory Research Vol. 1 at 2-20 (December 1990),
http://www.nrc.gov!readilig-rm/doc-col lcctio.ns/nureg-zs/sta 'lTsr 1.1 50/v 1 srl 150v . -intro-and-part-
S.pdf. The relocation radius around Fukushima is greater than 10 miles. Moreover the U.S.

advised its citizens early on to evacuate within a 50-mile radius of Fukushima Daiichi. This
indicates that emergency management criteria and procedures need to be revisited.

31. In view of the severe crisis with multiple units at Fukushima in a densely populated
industrialized country where there has been both direct and indirect economic damage, the 1997
Brookhaven study provides a reasonable starting point for a reevaluation of spent fuel accident
consequences. Of course, Fukushima shows that the results of the Brookhaven study must be
reviewed in the context of the potential for multiple failures at a single site in both reactors and
spent fuel pools. Evacuation and population assumptions will likely need to be changed. As a
result, both the monetary damages and health effects estimates may have to be revised upwards,
possibly by substantial amounts in densely populated areas. Further, Fukushima is showing that
there has already been indirect economic damage in industries like shipping and manufacturing
that are not directly affected by fallout. While, the long-term and overall direct and indirect costs
of the reactor and spent fuel damages from the Fukushima accident will take time to be tallied, it
is clear that they will be enormous.

Hydrogen explosions and implications for aircraft crash evaluations

32. The Fukushima accident has revealed significant new information about the potential
effects of hydrogen explosions. The estimated Unit 1 generation of hydrogen was 300 to 600 kg;
for Units 2 and 3 it was 300 to 1,000 kg. Estimates were by an expert commissioned by
AREVA. Matthias Braun, The Fukushima Daiichi Incident, AREVA, April 15, 2011, at 18,
http://www.wdr.dc/tv/tnrnitori//scndu ncn/2011 /0407/pd f/areva- fukush1i1ma-r1port . pddl'. This
indicates an urgent need to revisit the issue of aircraft crashes, deliberate or accidental, at
existing reactors and spent fuel pools. The energy of the estimated amounts of hydrogen
involved in the Fukushima explosions is far smaller than fuel in fully-loaded commercial jetliner
- a type of crash that must be evaluated under NRC regulations. Five thousand gallons of jet
fuel (not at all unusual for larger passenger jets -- the largest ones have much larger fuel
capacities) have an energy content about four times as large as the largest estimate of the
hydrogen explosions (1,000 kilograms of hydrogen gas) at Fukushima. Indeed, in light of
Fukushima even a smaller, regional jet crash needs to be taken into account, especially for older
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BWRs. Such damage needs to be evaluated both in the safety and environmental analyses. For
instance, the Fukushima accident has demonstrated that evacuation planning in the circumstances
of a natural disaster that is combined with a reactor accident is far more challenging than
assumed by NRC emergency planning regulations.

Conclusions

33. As discussed above in pars. 16 through 32, the Fukushima accident has already revealed
an enormous amount of new information regarding the safety vulnerabilities and environmental
risks that need to be taken into account in licensing of new reactors, the re-licensing of existing
reactors, early site permits, emergency procedures for protecting the civilian population, and
approval of standardized reactor designs in rulemakings.

34. I believe that if the significant new information emanating from the Fukushima Daiichi
accident is taken into consideration in NRC safety and environmental analyses, it is likely to
fundamentally alter the outcome of those analyses in important ways. In the safety arena,
consideration of this new information is likely to result in more rigorous regulation with respect
to issues such as loss of offsite power, hydrogen explosion prevention, the siting of more than
one reactor at a single site, spent fuel accident and reactor accident probabilities, the re-racking
of spent fuel pools, permitting extended storage of spent fuel in pools after decommissioning,
and emergency planning.

35. In the environmental and health arenas, consideration of this significant new information
is likely to result in higher accident probability estimates, new accident mechanisms for spent
fuel pools, higher accident cost estimates, and higher estimates of the health risks posed by light
water reactor accidents. These increased risk and cost estimates will lead to much more serious
consideration of alternatives for avoidance or mitigation of environmental risks. For instance,
although the Commission has long rejected low-density pool storage combined with dry onsite
storage as an alternative for mitigating the effects of catastrophic pool fires, that option may now
prove to be very cost-beneficial. Present policy also does not require the transfer of all spent fuel
from pools into dry casks at closed sites, as soon as safely possible after closure. A change of
policy would be indicated by the scale of the disaster at Fukushima. In view of the large
variation in potential damage and differences in emergency response needs, a plant-specific
analysis will also be needed, including for all reactors in the Northeast.

36. It is likely that more (and more expensive) protective features will be needed to ensure a
level of safety and security that will avoid the kinds of disastrous consequences occurring at
Fukushima Daiichi. It is also likely that additional measures involving significant costs will
have to be taken to reduce the likelihood and consequences of multi-reactor and/or spent fuel
disasters. In light of this new information, a comparison between the economic attractiveness of
a proposed new nuclear reactor or a proposed re-licensing of an existing reactor that might need
modifications with other less risky and less expensive energy sources (such as wind, solar, and
storage technologies such as compressed air) may well result in a decision that licensing of new
reactors and re-licensing of existing reactors is not cost-effective.
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37. Therefore, I believe it is reasonable and necessary for the NRC to suspend licensing and
re-licensing decisions and standardized design certifications until the NRC completes its review
of the regulatory implications of the Fukushima accident.

The facts presented above are true and correct to the best of my knowledge, and the opinions
expressed therein are based on my best professional judgment.

19 April 2011
Dr. Arjun Makhijani Date
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Energy and Environmental Research, Takoma Park, Maryland, April 8, 2010.
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FRIENDS OF THE EARTH -- NC WARN -- AP1000 OVERSIGHT GROUP

June 16, 2011

Gregory B. Jaczko
Chairman
U.S. Nuclear Regulatory Commission
Mail Stop O-16G4
Washington, D.C. 20555-0001

Re: PETITION TO TERMINATE THE RULEMAKING ON DESIGN
CERTIFICATION OF THE AP1000 REACTOR
AND DECLARE IT NULL AND VOID
(DOCKET ID NRC-2010-0131)

Dear Chairman Jaczko:

The Friends of the Earth, the N.C. Waste Awareness and Reduction Network ("NC
WARN") and the AP1 000 Oversight Group1 hereby request that you terminate the
rulemaking on the design certification of the Westinghouse-Toshiba AP1000 reactor,
Docket ID NRC-2010-0131, and declare it null and void, in light of:

(a) the subsequent and significant changes in design and design calculations
leading to yet another revision of the AP1000 reactor design and operational
procedures;

(b) the lack of resolution of unresolved issues relating to reactor design and
operational procedures;

(c. the failure to release the unredacted version of the Nonconcurrence by Dr.
John Ma

1 The AP1000 Oversight Group consists of the Bellefonte Efficiency and Sustainability
Team, Blue Ridge Environmental Defense League, Citizens Allied for Safe Energy,
Friends of the Earth, Georgia Women's Action for New Directions, Green Party of
Florida, Mothers Against Tennessee River Radiation, NC WARN, Nuclear Information
and Resource Service, Nuclear Watch South, SC Chapter - Sierra Club, and Southern
Alliance for Clean Energy. These public interest groups represent citizens throughout
the Southeast, where the AP1000 reactors have been proposed.

2 ADAMS No. ML103370648.
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(d) the NRC staffs failure to apply "lessons learned" from the Fukushima disaster
in its review of the AP1000 reactors; and

(e) the failure to establish a meaningful and transparent review process which
allows the public time to review design changes and an ample period in which to
comment on the final design and procedures used in reviewing the design.

As you know, more than 13,000 comments were received from the public in the
rulemaking docket expressing concerns about the reactors. Technical studies and
expert reports were submitted by Friends of the Earth, NC WARN and the AP1000
Oversight Group on substantive issues concerning the fundamental flaws in the AP1000
containment structure, strength of the shield building, emergency cooling systems and
high-density spent fuel pools. The Petitioners raised issues about the need to
incorporate "lessons learned" from Fukushima into the NRC Staff review of the AP1000
reactors. Additionally, in spite of countless requests to extend the comment period,
which should have been pro forma in a matter of such importance, these requests were
rejected and the NRC decided to prematurely close what should have been a lengthy
comment period.

As a result, the present rulemaking should be terminated and declared null and void
because it is meaningless without the changes in the recently filed Design Control
Document ("DCD") Revision 19. Petitioners further expect there to be a DCD Revision
20 with the potential changes in the design and operational procedures that seem
certain as result of the lessons learned at Fukushima.

SERIOUS ISSUES REMAIN UNRESOLVED.

The NRC has not fully disclosed its analysis of the AP1000 design's weaknesses and
the responses that it receives from Westinghouse-Toshiba. Subsequent to the end of
the comment period on the certification rulemaking, May 10, 2011, Westinghouse-
Toshiba has been required by the NRC to recalculate and reanalyze, among other
major components:

(a) the tensile strength of the shield building;

(b) the design of the passive containment cooling system tank, and

(c) the effects of seismic impacts and peak pressure calculations

In addition, recent NRC inspections have been held on the Design Aircraft Impact
Assessment and quality assurance programs, and numerous meetings have been held
by the NRC and Westinghouse-Toshiba to discuss potential changes to the reactor
design. These fundamental components of the reactor's design and operations should
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be incorporated into the DCD Revision 19, although our experts and analysts have not
had access to review Revision 19 and its supporting technical supplements.

Significant issues in the review process of the AP1000 still remain unresolved. As
noted in the report by Fairewinds Associates for Friends of the Earth, May 10, 2011, the
earlier concerns expressed by Dr. Susan Sterrett of the lack of due diligence in I
analyzing the unexpected consequences of power increases from the AP600 to the
AP1000, and explaining calculations and components based on the AP600 design,
have never been addressed by Westinghouse-Toshiba nor have they been properly
reviewed by the NRC staff.

Dr. Sterrett, formerly a design engineer for Westinghouse-Toshiba, also raised serious
concerns about the impact of solar thermal heating that could diminish the effectiveness
of the containment and the passive cooling system, concerns that continue to be
ignored by NRC.

In his reports submitted in the rulemaking docket, Mr. Arnie Gundersen of Fairewinds
Associates points to several flaws in the containment structure at the AP1000 reactors
and in calculation errors that might seriously impact public safety and emergency
planning. Mr. Gundersen concludes "post accident radiation doses to the public could
be several orders of magnitude higher (one hundred to one thousand times higher) than
those assumed by Westinghouse in its AP1000 design."

Others have found similar calculation errors which lead to potentially serious release of
radiation. Even the heavily redacted version of Dr. John Ma's Nonconcurrence
indicates several major problems with the AP1 000 shield building, including that it failed
physical tests for ductility, and that reviewers at Brookhaven National Laboratory
concluded that the computer simulation results contained "numerous confusing,
misleading, or erroneous statements."

As such, we continue to find it extremely troublesome that the unredacted version of Dr.
John Ma's Nonconcurrence regarding the shield building has not been released, as
requested by Rep. Ed Markey earlier this year, and again in our Petition filed in the 3
rulemaking docket on April 6, 2011. The failure to release the unredacted
Nonconcurrence remains a major impediment to an open, transparent review process,
and we again call on you to release the document immediately, and not make the public
wait for the results of our Freedom of Information Act request filed last week.

LESSONS LEARNED FROM JAPAN.

Our comments further looked at the preliminary lessons learned from the disaster at the
Fukushima Daiichi reactors, and pointed out that the AP1000 design would need to be
reexamined in light of the cascading failures from loss of off-site power (from any
number of causes), fires and explosions, and the failure of cooling systems to prevent
meltdowns in at least three of the reactors and major damage to spent fuel storage
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pools. It is questionable whether there would be adequate circulation of cooling water
at an AP1 000 reactor if debris from an explosion, Loss of Coolant Accident or other
causes were to clog the long-term recirculation cooling systems, a concern noted by the
NRC's Advisory Committee on Reactor Safeguards. Emergency planning areas of at
least fifty miles in diameter may be required in order to protect public health and safety.
It will only be after both the NRC's 90-day review of the consequences of the
Fukushima accident and subsequent long-term review that the impacts on the AP1 000
design will begin to emerge. What seems certain is that an analysis is required for
multiple points of vulnerability.

During and since NRC's 30-day preliminary report on Fukushima, NRC Staff indicated
that potentially extensive safety changes across multiple regulatory sections are being
considered regarding operating U.S. nuclear power plants. Most knowledgeable
industry observers and even licensees such as Duke Energy CEO Jim Rogers have
publicly acknowledged the potential for such extensive changes. Because most areas
of safety regulation also apply to new reactor designs, it seems arbitrary and capricious
for the NRC to ignore that extensive changes are likely for the AP1000 as well.

ARBITRARY PROCESS.

The importance of transparency in the design certification process is heightened by your
own statement, as summarized by the NEW YORK TIMES article on May 20, 2011:

The chairman, Gregory B. Jaczko, said that computations submitted by
Westinghouse, the manufacturer of the new AP1000 reactor, about
the building's design appeared to be wrong and "had led to more
questions." He said the company had not used a range of possible
temperatures for calculating potential seismic stresses on the shield
building in the event of an earthquake, for example.

Mr. Jaczko said the commission was asking Westinghouse not only to fix
its calculations but also to explain why it submitted flawed information
in the first place. Earlier this year the commission staff said it needed
additional calculations from Westinghouse to confirm the strength of the
AP1000's shield building. The building has not been built; the analysis of
its strength and safety is all computer based. [emphasis added].

However, the process has not been transparent as critical issues continue to be
evaluated and analyzed, subsequent to the certification rulemaking. To date, there has
been no finality to the AP1 000 reactor design and operational procedures. It is
apparent that Westinghouse-Toshiba has failed to "define a point during the review
process at which the licensing-basis information is considered final," i.e., the so-called
"freeze-point," OR if it has, the freeze-point remains a fluid concept, changing with the
latest DCD revision. This is contrary to Final Interim Staff Guidance on Finalizing
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Licensing Basis Information, DC/COL-1SG-01 1,3 which requires a completed
engineering package prior to Staff review and public comment.

In its presentation to the NRC, "AP1000 Design Control Document -- Containment
Pressure Analysis," June 2, 2011, Westinghouse-Toshiba stated "after the freeze point
for the AP1 000 Design Certification amendment review in 2008, Westinghouse
continued to evaluate the containment pressure analysis as part of design finalization
efforts." The pressure calculations for the steel containment are of primary importance
to determine if the AP1000 reactors can safely operate.

The rulemaking to certify Revision 18 was premature. Even while the comment period
on the rulemaking on DCD Revision 18 was open, Westinghouse-Toshiba and the NRC
staff were negotiating what was to be included in Revision 19. At the present time, it is
unknown how long the staff will review Revision 19 and the other documents related to
the testing and calculations and be able to fully resolve outstanding safety issues in the
AP1000 design and operating procedures. When that happens, the Commission will
then need to vote on whether to accept the new revision for rulemaking. The public
must be allowed a full opportunity to review and comment on the final DCD, no matter
how many revisions it takes.

Obviously, questions continue to arise regarding both the competence and credibility of
the design certification process. How could the design certification process be
advanced into the rulemaking phase when both the company and NRC have made such
serious omissions and mistakes, involving critical design components and systems, that
were admitted by the NRC only after public exposure of the concerns by Dr. Ma, Dr.
Sterrett, engineer Gundersen, anonymous whistleblowers 4 and others?

It is apparent Westinghouse-Toshiba and the NRC are making up the design
certification process as they go along, rather than establish one based on the need to
have full review of a final design. The present schedule is so tentative as to be arbitrary;
no one can reasonably expect the issues with the AP1000 reactor design and operating
procedures to be resolved in any time in the near future.

The current arbitrary process being followed by the Commission violates the mandates
of 10 CFR § 52.54 for the issuance of standard design certification. The Commission

3 ADAMS Nos. ML092890577 and ML092890623, November 2, 2009.

4 Reports on flaws in AP1000 process from anonymous whistleblowers were sent by
NC WARN to the NRC Office of Inspector General on January 27, 2011 and April 4,
2011.
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may only issue the certification if after a rulemaking procedure it makes the following
determinations:

(1) The application meets the applicable standards and requirements of
the Atomic Energy Act and the Commission's regulations;
(2) Notifications, if any, to other agencies or bodies have been duly made;
(3) There is reasonable assurance that the standard design conforms
with the provisions of the Act, and the Commission's regulations;
(4) The applicant is technically qualified;
(5) The proposed inspections, tests, analyses, and acceptance criteria are
necessary and sufficient, within the scope of the standard design, to
provide reasonable assurance that, if the inspections, tests, and analyses
are performed and the acceptance criteria met, the facility has been
constructed and will be operated in accordance with the design
certification, the provisions of the Act, and the Commission's regulations;
(6) Issuance of the standard design certification will not be inimical to the
common defense and security or to the health and safety of the public;
(7) The findings required by subpart A of part 51 of this chapter have been
made; and
(8) The applicant has implemented the quality assurance program
described or referenced in the safety analysis report. [emphasis added].

Of these, subsections (5) and (6) are especially relevant in that all inspections, tests and
analyses are required for review for the rulemaking to be valid and further, the issuance
of the design certification is not inimical to public health and safety. Given the lack of a
final design and operational procedures, there cannot be a reasonable assurance the
standard design conforms with statutes and regulations.

The Commission's challenge is to resolve the issues related to the AP1000 reactors
before operating licenses are issued and before there are more and more "new and
revised" designs. The Commission is allowing new reactors to be built WITHOUT
operating licenses and WITHOUT a final design and operating procedures that are fully
reviewed by the NRC staff with all issues resolved to protect public health and safety.

The utilities in the Southeast have already committed significant resources to major
components of the reactors and construction activities; construction has already begun
in varying degrees at the Plant Vogtle "reference reactor," the V.C. Summer nuclear
plant and Lee Nuclear Station. Modules, such as the containment building, are
currently being fabricated by the Shaw Modular Systems, based on a potentially
misguided assumption the containment structure will not change. Steel plates to be
welded into the primary containment have been received at the V.C. Summer site and
welding of them may soon begin in spite of failure of Westinghouse-Toshiba to
demonstrate that the thin containment steel can survive anticipated peak pressure
during an accident. Petitioners have a great concern given the margin of error in
calculations presented at the June 2 meeting, and the methodology in reaching those
figures. All of this activity is being undertaken without design finalization.
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To capriciously certify a design, issue an operating license and then expect problems to
be resolved during construction is unfair to ratepayers in the Southeast who have
already spent more than one billion dollars on the AP1000 reactors. The expected
changes to the reactor design in Revision 19, and the potential Revision 20, could lead
to extensive re-engineering during construction, causing delays, cost increases and the
risk of project failure.

As a result of the new design calculations and in particular, new designs and operating
procedures stemming from Fukushima lessons learned, there will have to be a new
rulemaking on the expected new revisions. The rulemaking that closed on May 10,
2011, was only one futile step in a shifting schedule. What is more important, staying
on an unrealistic schedule or protecting public health and safety?

The public must be allowed, under NRC regulations, to comment on the actual design
to be built, which necessitates that comments must be solicited on DCD Revision 19
and any subsequent designs in a new rulemaking proceeding. The Commission cannot
issue a certification until such comments are solicited and reviewed.

CONCLUSION.

Given the above failures to safely resolve significant issues with the AP1000 design and
operational procedures, the failure to incorporate inevitable lessons learned from
Fukushima into NRC staff review of the AP1000 design and new calculations, analyses
and design changes constituting a new DCD revision, the Commission is required to
terminate the present rulemaking and declare it null and void.

Please notify me of your decision on this timely matter.

Sincerely,

John D. Runkle
Attorney at Law
Post Office Box 3793
Chapel Hill, North Carolina 27515

telephone: 919-942-0600
email address: jrunkle@pricecreek.com
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cc. Commissioner Kristine L. Svinicki
Commissioner George Apostolakis
Commissioner William D. Magwood, IV
Commissioner William C. Ostendorff
Annette L. Vietti-Cook, Secretary of the Commission
Stephen Burns, General Counsel
Representative Edward Markey
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