Differing Professional Opinion – Diablo Canyon Seismic Issues
1.0 Summary
In 2011, Pacific Gas and Electric (PG&E) submitted a report to the NRC that included a
reevaluation of the local geology surrounding the Diablo Canyon Power Plant.1 This report
included deterministic evaluations concluding that three local earthquake faults are capable
of generating significantly greater vibratory ground motion than was used to establish the
facility safe shutdown earthquake (SSE) design basis. In response to this issue, NRC staff
actions have been inconsistent with existing regulatory requirements and the facility design
bases and Operating License.
a. Less than Adequate Corrective Actions to Incorporation the New Seismic
Information Into the Current Licensing Basis (CLB)
Prevailing Staff View: The NRC concluded that potential earthquake ground motions
from the Shoreline fault are at or below those levels for which the plant was previously
evaluated and demonstrated to have a “reasonable assurance of safety.”2 The staff
stated that PG&E should incorporate Shoreline scenario into the Final Safety Analysis
Report Update (FSARU) as an included case under the Hosgri evaluation (HE).
Alternate View: Incorporating the Shoreline scenario into the FSARU will require an
amendment to the Diablo Canyon Operating License. A license amendment is required
because the change results in more than a minimal increase in the likelihood of a
malfunction of a structure, system, or component (SSC) important to safety than
previously evaluated in the FSARU. A license amendment is also required because this
change represents a departure from the FSARU method of evaluation used to establish
the seismic SSE design basis. PG&E previously submitted a license amendment
request to modify the plant design bases and safety analysis to accommodate the new
seismic information. However, this request was not accepted by the NRC for review.
The staff‘s conclusion of a “reasonable assurance of safety” does not provide an
acceptable basis for not enforcing existing NRC quality assurance, safety analysis, and
license requirements. The staff’s corrective action also failed to address the Los Osos
and San Luis Bay faults. The new seismic information concluded that these faults were
also capable of producing ground motions in excess of the current plant SSE design
basis.
Recommended Action: The NRC to initiate enforcement action to ensure PG&E
complies with NRC quality assurance requirements to take prompt corrective action to
correct the nonconforming FSARU safety analysis.
b. Failure to Demonstrate Plant Technical Specification Required Structures,
Systems, and Components (SSCs) are “Operable”
Prevailing Staff View: The NRC concluded that all Diablo Canyon technical
specification required plant SSCs were “operable” at the higher ground motions.3,4 The
staff based this conclusion on a comparison of the new seismic information with the
ground motion spectrums used in the HE and the Long Term Seismic Program (LTSP).5
While the new ground motions exceeded those used to establish the SSE design basis
and the NRC approved safety analysis, they were bound by the HE and LTSP.
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Alternate View: The prevailing staff view is contrary to the NRC “operability” policy. To
be considered “operable,” a reasonable assurance must be demonstrated that
nonconforming SSC are capable of the performing the safety function(s) specified by the
design and within the required range of design physical conditions defined in the CLB,
including the design bases. Neither the HE nor the LSTP contain design bases limits,
conditions, or assumptions used in the bounding SSE safety analysis. Comparison of
the new ground motions only against the HE and LSTP failed to demonstrate that all
plant technical specification required SSCs are capable of meeting the specified safety
functions established at the higher ground motions:


Neither the HE nor the LTSP methods are approved for use in the Diablo Canyon
SSE design basis or safety analysis. The CLB defined the HE as an exception to the
SSE and was only approved for evaluating the Hosgri fault. The LTSP is not part of
the seismic design basis or safety analysis.



Use of the HE and LTSP over-predicts SSC performance when compared to the CLB
SSE methods. Neither the HE nor the LTSP are bounding for SSC seismic
qualification at Diablo Canyon. Comparisons limited to only ground motion are
meaningless for “operability.” These comparisons omit other relative CLB
requirements including the methods, assumptions, initial conditions, and acceptance
criteria applicable to each evaluation.



Comparison of the new information only to the HE and LTSP failed to demonstrate
that the requirements of the American Society of Mechanical Engineers’ (ASME)
Boiler and Pressure Vessel Code are met at the higher ground motions.
“Operability” requires that the Code acceptance criteria are met for key plant
components, including the reactor coolant pressure boundary.

Recommended Action: The NRC to initiate enforcement action to ensure PG&E
complies with plant technical specification required actions to shutdown the Diablo
Canyon reactors. The reactors should remain shut down pending demonstration that
SSC safety functions can be meet at the higher seismic stress levels or until the NRC
approves necessary dispensation and/or exemptions from the applicable regulatory and
Operating License requirements.
Assessment of the Consequences if submitter’s position is not adopted by the
Agency: The new seismic information resulted in a condition outside of the bounds of the
existing Diablo Canyon design basis and safety analysis. Continued reactor operation
outside the bounds of the NRC approved safety analyses challenges the presumption of
nuclear safety.
The prevailing staff view that “operability” may be demonstrated independent of existing
facility design bases and safety analyses requirements establishes a new industry
precedent. Power reactor licensees may apply this precedent to other nonconforming and
unanalyzed conditions.
2.0 Introduction
The Atomic Energy Act of 1954, as amended, establishes "adequate protection" as the
standard of safety on which NRC regulation is based. In the context of NRC regulation,
safety means avoiding undue risk or providing reasonable assurance of adequate protection
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for the public. Safety is the fundamental regulatory objective, and compliance with NRC
requirements plays a fundamental role in providing confidence that safety is maintained.
NRC requirements have been designed to ensure adequate protection, which in turn,
corresponds to "no undue risk to public health and safety.” This goal is met through
acceptable design and quality assurance measures. In the context of risk-informed
regulation, compliance plays a very important role in ensuring that key assumptions used in
underlying risk and engineering analyses remain valid.6
Adequate protection is presumptively assured by compliance with NRC requirements.
These requirements limit plant operation within the design bases. These regulations also
required that licensees establish, maintain, and operate within the boundaries of the NRC
approved safety analyses. Operation within the bounds of the safety analysis provides
confidence that the plant response to accidents and events will be consistent with the design
bases.
At Diablo Canyon, the licensee developed new information that revealed that an unforeseen
hazard exists. This new information concluded that three local faults are capable of
producing earthquakes greater than those bound by the Diablo Canyon safe shutdown
earthquake (SSE) design basis. The presumption of nuclear safety is challenged because
plant operation is no longer within the bounds of the design basis and quality assurance
measures the NRC used to license the facility.
A nonconforming condition exists when the plant safety analysis no longer meets NRC
design bases and regulatory requirements. An unanalyzed condition exists when reactor
operation occurs outside of the limiting bounds established in the NRC approved safety
analysis. The Diablo Canyon seismic information resulted in both nonconforming and
unanalyzed conditions. NRC quality assurance requirements required PG&E to implement
prompt corrective actions to either restore the plant configuration within the bounds of the
safety analysis or request NRC approval to revise the plant Operating License to
accommodate the new information. The NRC has not enforced these regulatory
requirements to correct the deficient seismic safety analysis at Diablo Canyon.
The NRC staff has discussed Diablo Canyon seismic issues for the past several years.
Several staff members viewed the new PG&E seismic information as beyond the existing
regulatory framework. These staff members proposed new regulatory processes to review
and disposition this information. These recommendations were similar to those proposed
for the resolution to Generic Issue 199, “Implications of Updated Probabilistic Seismic
Hazard Estimates in Central and Eastern United States on Existing Plants,” and provided by
the Fukishima Near-Term Task Force. These approaches request licensees compare the
results of newly developed probabilistic ground motions models against the existing
deterministic SSE. Subsequent Regulatory decisions are made based on the risk insights
gained from these comparisons.
The updated Diablo Canyon seismic information was unique because PG&E included
detailed deterministic evaluations of the local geology. These deterministic evaluations
provided a one-to-one correspondence to seismic evaluations included in the CLB.
Comparing this new information with the CLB indicated that the plant was operating outside
the bounds of the existing safety analysis. This called into question if the plant design bases
requirements could still be met following an earthquake. From an inspection point of view,
the regulatory framework for addressing nonconforming safety analyses and unanalyzed
conditions are familiar. The PG&E case was different because these conditions were
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specifically related to the seismic design basis, an area rarely touched by the Inspection
Program prior to the Fukishima accident.
The integrity of key assumptions used in the safety analyses are maintained by requiring
licensees to comply with the plant technical specifications. Technical specifications require
plant operators to implement time dependent actions, including shutting down the reactors,
when prescribed SSCs are no longer “operable.” Following identification of nonconforming
or unanalyzed conditions, the “operability” process provides assurance that the plant is safe
to continue to operate during the corrective action period. To be considered “operable,”
plant SSCs must be capable of performing the safety functions described in the CLB,
including the FSARU safety analyses. These safety functions include the capability to
prevent or mitigate accidents and events following the vibratory motion (shaking) associated
with the SSE. The staff concluded that all Diablo Canyon SSCs were “operable” using an
alternative basis. However, the “operability” process did not provide the staff the flexibility to
use this alternate approach. While the NRC has statutory authority to amend the facility
Operating License to allow use of these alternate bases or exempt PG&E from regulatory
requirements, the staff did not implement either of these processes to wave the Diablo
Canyon CLB requirements.
3.0 Diablo Canyon Current Licensing Basis (CLB)
NRC regulations use the terms safety analysis, design bases, and nonconforming condition
within the context of the CLB. A clear understanding how the NRC defined these terms and
the specific Diablo Canyon License requirements are needed before the seismic corrective
actions and “operability” can be assessed. The CLB includes the set of NRC requirements
applicable to nuclear power plant license plus the docketed and currently effective written
commitments for ensuring compliance with these NRC requirements and the plant-specific
design basis.7 For Diablo Canyon, seismic CLB explicitly includes:


NRC regulations in 10 CFR Parts 2, 50, 100 (including Appendixes)



Plant-specific design basis information, as defined in 10 CFR 50.2, and documented
FSARU as required by 10 CFR 34 and 50.71(e)



Plant technical specifications

Design Bases
Title 10 of the Code of Federal Regulations, Part 50.2, defines “design bases” as that
information which identified the specific functions to be performed by plant SSCs and the
specific values or ranges of values chosen for controlling parameters as reference bounds
for the design. The NRC endorsed an expanded definition of “design bases” in NEI 97-04,
“Guidance and Examples for Identifying 10 CFR 50.2 Design Bases,” Appendix B.8 This
expanded definition of design bases included:


Design Bases Functions: Functional requirements derived from the principal design
criteria used for Diablo Canyon. These establish the minimum standards set by 10 CFR
Part 50, Appendix A, General Design Criteria (GDC), and other NRC regulations
imposing functional requirements or limits on the plant design. For plant SSCs, design
bases function include those:
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(1) required by, or otherwise necessary to comply with, regulations, license conditions,
orders or technical specifications, or
(2) credited in licensee safety analyses to meet NRC requirements.
For seismic qualification, the design basis functional requirements are established by
10 CFR 50, GDC 2, and 10 CFR 100, Appendix A.9


Design Bases Values: Values or ranges of values used for the controlling parameters
establishing the reference bounds for the design and to meet the design bases
functional requirements. These values may be:
(1) established by NRC requirement,
(2) derived from or confirmed by safety analyses, or
(3) chosen by the licensee from an applicable code, standard or guidance document.
Design bases values include the bounding conditions under which SSCs must perform
the design bases functions for normal operation or following accidents or events. Plant
specified events include those specified in the regulations, including the SSE.
Design Bases Controlling Parameters: Values chosen as reference bounds for the
design. For example, for the seismic design basis, the SSE ground motion spectra are a
design bases controlling parameter.10

The CLB also includes supporting design information. While supporting design information
is not explicitly part of the design bases, this information includes assumptions and inputs
used in the safety analysis and by the NRC to verify design basis acceptance limits are met.
For seismic qualification, examples of supporting design information include:


Commitment to NRC Safety Guide 29 (Regulatory Guide 1.29), “Seismic Design
Classification.” Safety Guide 29 provides an NRC approved list of plant SSCs that are
required to be qualified for the SSE.



Methods used in the safety analysis to establish the SSE response spectra.



Seismic damping values used in the structural dynamic analysis

The facility design bases are a subset of the CLB and are required to be included in the
FSARU by 10 CFR 50.34 and 10 CFR 50.71(e).
Regulations Establishing the Seismic Design Bases
Title 10 of the Code of Federal Regulations, Part 50, Appendix A, General Design Criteria
(GDC) 2,11 “Design Bases for Protection against Natural Phenomena,” established the
design basis requirements for seismic qualification. SSCs important to safety must be
capable of withstanding the effects of earthquakes without loss of capability to perform their
safety functions. GDC 2 requires:
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Appropriate consideration of the most severe natural phenomena that has been
historically reported for the site and surrounding area, with sufficient margin for the
limited accuracy, quantity, and period that historical data was accumulated;



Appropriate combinations of the effects of normal and accident conditions with the
effects of the natural phenomena; and



The importance of the safety functions to be performed.

Title 10, Code of Federal Regulations, Part 100, Appendix A, “Seismic and Geologic Siting
Criteria for Nuclear Power Plants,” implements the GDC 2 requirements for seismic design.
SSCs important to safety must be capable of withstanding the effects of the SSE without
loss of capability to perform their safety functions. Appendix A defines the SSE as the
“maximum earthquake potential” considering the regional and local geology and seismology
and specific characteristics of local subsurface material. Appendix A applies to those
important to safety SSCs necessary to assure:


The integrity of the reactor coolant pressure boundary,



The capability to shut down the reactor and maintain it in a safe shutdown condition,



The capability to prevent or mitigate the consequences of accidents which could result in
potential offsite exposures.

Safety Analysis: Demonstrates that the facility meets the design bases, the capability to
withstand or respond to postulated events, and that NRC acceptance criteria are met:12,13,14
Seismic Qualification Process
Pacific Gas and Electric seismically qualified plant SSCs (listed in Table 1) that are required
to remain functional following the SSE. The seismic qualification process was generally
preformed in three steps:
a. Evaluation of the local geology (FSARU Section 2.5)
This evaluation examined the local geology and deterministically identified the
“maximum earthquake potential” that could affect important to safety plant equipment.
The safety analysis used NRC approved ground motion and attenuation methods and
assumptions to establish the maximum vibratory ground motion for the site. At Diablo
Canyon, the maximum ground motion was called the double design earthquake (DDE)
and is equivalent to the SSE defined in 10 CFR 100, Appendix A.
b. Attenuation of seismic energy to important to safety SSC (FSARU Section 3.7)
This evaluation established how much seismic energy, or shaking, each important to
safety SSC would be exposed to following the SSE/DDE. The analysis used NRC
approved attenuation models and design basis inputs to propagate the seismic energy
through plant structures, equipment, and piping systems. These models and inputs are
part of the facility CLB.
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c. SSC Seismic qualification (FSARU Sections 3.2, 3.8, 3.9, 3.10, & 5.2)
PG&E seismically qualified the plant SSCs listed in Table 1 to ensure they would remain
functional at the level of shaking that was determined to occur at that plant location
following the SSE/DDE. This qualification was performed by a combination of testing and
analyses. The functionality of some plant SSCs were demonstrated by use of a “shaker
table” test. Other SSCs were qualified by NRC approved analysis. For example, the
reactor coolant pressure boundary, piping systems, and the containment structure were
qualified by ensuring that the seismically induced stress would not exceed acceptance
levels established by the ASME and other codes.
Table 1 – Plant SSCs Qualified to SSE/DDE

1.
2.
3.

4.
5.

6.
7.
8.

9.
10.
11.
12.
13.
14.
15.

16.

17.

18.

Diablo Canyon Plant Structures, and Systems
15
Required to be Qualified to the SSE/DDE
The reactor coolant pressure boundary.
The reactor core and reactor vessel internals.
Systems required for
Emergency core cooling system
Containment heat removal,
Shutdown the reactor shutdown,
Remove residual heat
Cooling the spent fuel storage pool,
Steam and feedwater systems up to and including the outermost
containment isolation valves.
Cooling water that are required for:
Emergency core cooling,
Post-accident containment heat removal
Residual heat removal from the reactor, or
Cooling the spent fuel storage pool.
Cooling and seal water systems required for functioning of reactor coolant
system components important to safety (reactor coolant pumps).
Systems or portions of systems that are required to supply fuel for
emergency equipment.
All electric and mechanical devices and circuitry between the process and
the input terminals of the actuator systems involved in generating signals
that initiate protective action
Systems or portions of systems required for monitoring of systems important
to safety and actuation of systems important to safety.
The spent fuel
The spent fuel storage pool structure, including the fuel racks.
The reactivity control systems, control rods, control rod drives and boron
injection system.
The control room, including its associated equipment and all equipment
needed to maintain the control room within safe habitability limits.
Primary and secondary reactor containment.
Systems, other than radioactive waste management systems, (not covered
above) that contain or may contain radioactive material and whose
postulated failure would result in conservatively calculated potential offsite
doses (using approved dose methods).
The Class 1E electric systems, including the auxiliary systems for the onsite
electric power supplies, that provide the emergency electric power needed
for functioning of plant engineered safety features.
Those portions of structures, systems, or components whose continued
function is not required but whose failure could reduce the functioning of any
plant feature included above to an unacceptable safety level or could result
in incapacitating injury to occupants of the control room should be designed
and constructed so that the SSE would not cause such failure.
Seismic Category I design requirements should extend to the first seismic
restraint beyond the defined boundaries.
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Technical
Specification
Required SSCs
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes

Yes
Yes
Yes
No
No
Yes
Yes

Yes
No
No
Yes
Yes
Yes
No

Yes

May affect TS

Must meet
applicable Code
requirements

Diablo Canyon FSARU
The FSARU described the Diablo Canyon seismic design bases and safety analyses
results, including assumptions and bounding conditions. This information was used to by
the NRC to approve and maintain the facility Operating License.

Description of the safety analysis
used to determine the SSE/DDE
ground motion.
The safety analysis was compliant
with 10 CFR 100, Appendix A.
Included all epicenters within 200
miles and faults within 75 miles of
the plant.

The LTSP was completed in 1988.

The LTSP did not address or alter
the plant CLB.
The LTSP was not included in the
FSARU because the information is
not part of the seismic design basis
or supporting safety analysis.

The safety analysis considered all
active faults passing within 200
miles from the plant when
determining the “maximum
Earthquake” for the facility.
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The Diablo Canyon seismic design
bases was based on a magnitude
7.25 earthquake on the Nacimiento
fault, 20 miles from the site
(Earthquake B), and a magnitude 6.75
aftershock associated with a large
earthquake on the San Andreas fault
(Earthquake D).

The safety analysis did not include
consideration of the Hosgri fault when
determining the “maximum
earthquake” for the facility. The
Hosgri Evaluation (HE) is described as
a response to an NRC question, not
part of the SSE/DDE design basis.
The safety analysis concluded the
maximum peak ground acceleration
would be about 0.2 g (grounded at
100 Hz). PG&E designated the
SSE/DDE at twice this value, or 0.4 g
(grounding at 100 Hz). This approach
was accepted by the NRC as
“equivalent” to 10 CFR 100,
Appendix A.

Hosgri Evaluation (HE)
The Hosgri fault was discovered a few miles off shore during plant construction by oil
company geoscientists. During the Diablo Canyon licensing reviews, PG&E argued that the
Hosgri was not a “capable,” fault as defined in 10 CFR 100, Appendix A, and was not
required to be considered for the plant SSE. The NRC argued that the Hosgri fault should
be included in the safety analysis for establishing the “maximum earthquake” for the site.
The resulting compromise is reflected in the CLB. PG&E provided report separate from the
FSAR to address the NRC’s question concerning the capability of the plant to “safely
shutdown following a 7.5 magnitude earthquake on the Hosgri fault.16 This report detailed
the methods, assumptions and acceptance criteria to support the conclusion that the plant
could “safety shutdown” following a Hosgri earthquake. The NRC agreed to PG&E’s
request to use different methodologies, assumptions, and acceptance criteria for the HE. In
most cases, these methods and assumptions were less conservative than those approved
for the SSE/DDE. The end result was that the Hosgri fault was excluded (exempted) from
the GDC 2 SSE design basis.

10

The Diablo Canyon FSARU
establishes the CLB regulatory
and design basis requirements
for SSC seismic qualification.
Diablo Canyon complied with
1967 GDC 2 and 10 CFR 100,
Appendix A. PG&E also stated
that the facility conformed to Part
50, Appendix A, GDC 2 (see
Endnote 11 and the Appendix to
this DPO).
The DDE is equivalent to the 10
CFR 100, Appendix A, SSE.

PG&E committed to Safety
Guide 29, “Seismic Design
Classification,” (Regulatory
Guide (RG) 1.29), to determine
the set of SSCs required to be
seismically qualified for the
SSE/DDE. RG 1.29 provided
an NRC acceptable method for
this determination. The licensee
could have proposed a different
set of SSCs, subject to NRC
approval.

Defines the plant
quality, seismic,
and design
classifications.
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LTSP did not alter or change the
Diablo Canyon design bases.
Seismic qualification is based on the
(DE/OBE & SSE/DDE) design basis
and the HE. In addition to ground
motion, the design basis includes the
associated analytical methods, initial
conditions, etc., applied to each
analysis.

Safety analysis results for maximum
ground acceleration and response
spectra – Earthquakes B or Dmodified. This established the
seismic design basis controlling
parameter as defined in NEI 97-04.

The DE (design earthquake) is
equivalent to the operational bases
earthquake (OBE) defined in
10 CFR100, Appendix A. The OBE
has about ½ the peak ground motion
of the DDE/SSE.
The safety analysis defined the
SSE/DDE as meeting the
10 CFR 100, Appendix A, design
basis (the HE was excluded from this
analysis).
The FSARU refers to the HE as an
answer to an NRC question during
the original plant licensing process.
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Discussion of the HE

The FSARU refers to the
HE as an answer to an
NRC question during the
original plant licensing
process.
The assumptions and
methods used for the HE
were based on
agreements made at
meetings with NRC.
The HE demonstrated that
the plant could safety
shutdown following a 7.5 M
earthquake on the Hosgri
fault.
The FSARU again clarified
that the DDE is the Diablo
Canyon SSE and the list of
SSCs to be seismically
quailed to the SSE are
compliant with Guide 1.29,
“Seismic Design
Classification.”
In response to the NRC
question, the HE
established the scope of
equipment needed be
qualified for “safe
shutdown” following an
earthquake on the Hosgri
fault. The HE safety
functions are different than
the specified by Part 100,
Appendix A
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Damping Values
Damping values (design basis
supporting information) are used in
the safety analysis and the HE to
calculate how seismic energy
attenuates through plant structures
and components. Generally, the
lower the damping value assumed,
the larger amount of seismic stress
attenuated through the plant. These
damping values are part of the CLB.
NRC approval of the damping values
used in the analysis was part of the
licensing process. The NRC
provided acceptable damping values
in Regulatory Guide 1.161, “Damping
Values for Seismic Design of Nuclear
Power Plants.” Licensees may use
previously NRC approved damping
values, for a given material and
application, or request approval for
alternate values through the license
amendment process.

Diablo Canyon Seismic Qualification is Not Limited by the HE
Figure 1 illustrates the results of the
different methods and assumptions
use in DDE/SSE safety analysis and
the HE. This figure compares
acceleration levels (shaking) in the
reactor containment building.
Plant SSCs are most affected in the
3 to 8.5 Hz frequency range.
Note that the level of “shaking” is
significantly greater for the SSE/DDE
than for the HE at this plant location.
This may seem counterintuitive since
the HE is a much larger earthquake.
However, as this figure illustrates,
comparing ground motion alone is
not sufficient to evaluate seismic
qualification. Methods, assumptions,
initial conditions, and acceptance
criteria used in the analyses are just
as important as ground motion.

Figure 1, Comparison of the DDE/SSE and the HE Floor
Response Spectrum, Containment Elevation 88’
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The qualification process used information, such as shown in Figure 1, to establish the
amount of seismic stress SSCs may be exposed to during the SSE. A component located
at this location would be qualified for the SSE/DDE. If the SSC was also credited for HE
safe shutdown, no additional qualification would be required. At this plant location, the
seismic stress is dominated by the SSE/DDE. Qualification to the SSE/DDE would envelope
the seismic stress generated by the HE.

The FSARU includes many
examples where SSC seismic
qualification was more limiting
by the SSE/DDE than for HE.
In these cases, the SSE/DDE
predicts greater seismic stress
(shaking) at these plant
locations.

Steam generator nozzles

Reactor coolant pumps

Replacement reactor head
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American Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel Code
Requirements are Not Limited by the HE
Title 10 of Code of Federal Regulations, Part 50.55a, “Codes and Standards,” requires
important to safety pressure vessels (including the reactor coolant pressure boundary),
system piping, and pipe supports to meet the ASME Boiler and Pressure Vessel Code
requirements. Section (iii) of the Rule, “Seismic Design of Piping,” provides for use of Code
Subarticles NB–3200, NB–3600, NC–3600, and ND–3600. These subparts required
SSE/DDE seismic loads to be included when verifying plant SSCs meet the Code
acceptance criteria. The Code provides assurance that these SSCs important to safety will
remain intact following postulated accidents and events, including the SSE/DDE.

The FSARU stated that
Diablo Canyon met code
requirements (an earlier
version of the Code is
applicable in some cases)

The CLB requires the
Code acceptance limits to
be met for SSE/DDE
loads combined with
accident loads.

HE load combinations and
limits were negotiated.
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HE load
combinations
and some
limits were
negotiated.
The HE stress
limits were
relaxed for
some Class A
components

The Code methodology adds seismic loading, generated by either the SSE/DDE safety
analysis or the HE, to other non-seismic loads affecting the component. The resulting
SSE/DDE stress is significantly greater than for the HE in many loading cases. Again, this
may sound counterintuitive since the HE is based on a much larger earthquake. These
differences in component stress reflect the differences in the methods, assumptions, load
combinations, and initial conditions used in each seismic analysis. For example, Figures 2
and 3 compare the Code bending moments calculated for the control rod drive mechanisms
used to support the replacement reactor head modification. As seen in these figures, the
bending moments (seismic stress) were much greater for SSE/DDE case than for the HE.

Figure 2
17
HE Maximum CRDM Bending Moments

Figure 3
18
SSE/DDE Maximum CRDM Bending Moments

3.0 Concept of Operability
The Diablo Canyon Technical Specifications are an attachment to the facility Operating
License.19 The technical specifications include a set of limiting conditions for operation
(LCOs) for key plant SSCs. These LCOs are the lowest functional capability or equipment
performance level required to ensure safe operation of the facility. When a limiting condition
17

for operation is not met, PG&E is required to shut down the reactor or follow any prescribed
remedial actions until the condition can be met. Compliance with technical specification
LCOs provide confidence that plant operation is within the boundary of key assumptions
used in the safety analysis and preserve the validity of the design bases.
For example, the plant design bases require two redundant trains of emergency core cooling
equipment. The safety analysis concluded that either train is capable of successfully
mitigating a loss of coolant accident. However, the plant design bases also assume that
one train will fail to perform the safety function. Technical Specification LCO 3.5.2 (below)
preserves the integrity of these assumptions by ensuring at least one emergency core
cooling train will always be available for accident mitigation during plant operation. This
LCO limits reactor operation to 72 hours when one emergency core cooling train is
“inoperable” and for 6 hours when both trains are “inoperable.”
To be considered “fully qualified,”20 the emergency core cooling system must conform to all
aspects of the CLB, including all applicable codes and standards, design criteria, safety
analyses assumptions, specifications, and licensing commitments. In contrast, the
system is considered “degraded” or
“nonconforming” when it fails to
conform to one or more aspect of
the CLB.
An unanalyzed condition exists
when the licensee identifies that the
plant may be operating outside the
bounding conditions assumed in the
approved safety analysis.
Power reactor licensees sometimes
identify degraded, nonconforming,
or unanalyzed conditions that call in
to question the capability of plant
SSCs to perform the safety
functions described in the CLB.
When this occurs, licensees are
expected to immediately evaluate
the “operability” of the affected
SSCs.
To be considered “operable”, plant
SSC must be capable of performing
the safety functions specified by the
design, within the required range of
design physical conditions, initiation
times, and mission times.” For
“operability” determination
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purposes, the mission time is the duration of SSC operation that is credited in the design
basis.21
While this determination may be based on limited information, the information is required to
be sufficient to conclude a “reasonable expectation” that the SSC is “operable.” If unable to
conclude this, the licensee is required to declare the SSC “inoperable” and apply the
technical specification required actions. If the available information is incomplete, the
licensee is required to promptly collect any additional information that is material to the
determination and promptly make an “operability” determination based on the complete set
of information. If, at any time, information is obtained that negates a previous determination
that the SSC is “operable,” then the licensee is required to immediately declare the SSC
“inoperable.”
For example, a licensee may identify that an incorrect heat transfer coefficient was used in
an emergency core cooling performance calculation. This would be considered a
nonconforming condition because NRC regulations require that the design basis be correctly
translated into supporting design calculations. An “operability” determination is required
because the error calls into question the capability of the system to remove the postaccident heat assumed in the design bases. The licensee would be required to either
demonstrate that the “specified safety function” for the system could still be met, accounting
for the effect of the incorrect coefficient, or apply the actions specified in Technical
Speciation LCO 3.5.2.
The NRC defines “specified safety functions” as those safety function(s) described in the
CLB for the facility.22 In addition to providing the “specified safety function,” a system is
expected to perform as designed, tested and maintained. When plant SSC capability is
degraded to a point where it cannot perform, with “reasonable expectation,” or reliability,
plant operators are required to consider the SSC “inoperable,” even if at this instantaneous
point in time the system could provide the specified safety function.
The NRC requires the resident inspector to review between 19 and 25 “operability”
evaluations each year at Diablo Canyon.23 The inspector is asked to verify that degraded or
nonconforming SSCs, or compensatory measures taken, does not result in conditions
outside of the design basis or inconsistent with safety analyses assumptions.
Summary
a. The plant design bases includes the functions that SSCs are:
(1) required to comply with, including regulations, and license conditions, and
(2) credited in the safety analysis to meet NRC requirements.
b. The design base includes the bounding conditions under which SSCs must operate
following any accident or event specifically addressed in the CLB.
c. At Diablo Canyon, the SSE/DDE implements the design bases requirements specified in
GDC 2 and Part 100, Appendix A. This design basis requires certain SSCs to remain
functional following the earthquake which produces the “maximum vibratory ground
motion” for the site, considering the regional and local geology and seismology. These
SSCs are those necessary to assure;
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(1) the integrity of the reactor coolant pressure boundary,
(2) the capability to shut down the reactor and maintain it in a safe shutdown condition,
(3) the capability to prevent or mitigate the consequences of accidents which could
result in potential offsite exposures comparable to the guideline exposures
(10 CFR 50.34 and 10 CFR 100)
d. SSE/DDE ground motion for the is defined as a design basis controlling parameter.
e. An earthquake on the Hosgri fault was an NRC approved exception to SSE/DDE design
basis. While the Hosgri earthquake ground motions exceed those developed for the
DDE, PG&E was not required to include the Hosgri fault in the safety analysis for
determining the Part 100, Appendix A, “maximum earthquake potential” for the site.
f.

The licensee developed the HE using different methodologies, assumptions, initial
conditions, and acceptance criteria, than those approved for the SSE/DDE design basis.
These methods were not included in the FSARU because they were not part of the
safety analysis supporting the seismic design basis. Even though the HE represents a
larger ground motion, the evaluation is not bounding for Diablo Canyon seismic
qualification. In many cases, plant seismic qualification was more limited by the
SSE/DDE.

g. The safety analysis demonstrates that SSCs important to safety (listed in RG 1.29 &
Table 1) are capable of performing the specified safety functions and meeting the
SSE/DDE design basis. Meeting ASME and other Code acceptance limits provides
assurance that pressure retaining systems, including the reactor coolant pressure
boundary and containment, will remained intact following a SSE/DDE.
4.0 Chronology
Discovery of new Seismic Information
November 2008: Pacific Gas and Electric notified the NRC24 of discovery of a previously
unknown “zone of seismicity” located about a mile offshore from the Diablo Canyon facility.
The licensee stated that an initial assessment indicated that the ground motion from the
“potential fault” was expected to be bounded by the LTSP spectrum.” The licensee
concluded an “operability” evaluation was not required because the new information was
bound by the LTSP design basis.25
Initial NRC Review of the Shoreline Fault
April 8, 2009: The NRC issued Research Information Letter 09-001, “Preliminary
Deterministic Analysis of Seismic Hazard at Diablo Canyon NPP from Newly Identified
‘Shoreline Fault’” to the public.26 The Research Information Letter included a confirmatory
analysis concluding that potential ground motion from the Shoreline fault was bound by the
LTSP spectrum. The Research Information Letter did not draw any conclusions related to
the Shoreline fault ground motion being within Diablo Canyon CLB. However, the Office of
Nuclear Reactor Regulation (NRR) transmittal letter included the following statements:
“PG&E informed the NRC staff that it had performed an initial evaluation of the potential ground
motion levels at the DCPP from the hypothesized fault which concluded that these motions would
be bounded by the ground motion levels previously determined for the current licensing basis.”
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“Based on the NRC staff review of the preliminary geophysical data provided by PG&E in
preparation for the call and the license’s’ preliminary analysis provided during the conference call,
the NRC staff concluded that the current licensing basis is bounding and continues to support
safe operation of the DCPP. “

“Therefore, based on the currently available information, the NRC staff concludes that the design
and licensing basis evaluations of the DCPP structures, systems, and components are not
expected to be adversely affected and the current licensing basis remains valid and supports
continued operability of the DCPP site.”

December 15, 2009: Pacific Gas and Electric determined that that the Shoreline Fault was
only 300 meters from the plant inlet (location of SSCs important to safety). PG&E again
concluded that a nonconforming condition did not exist because the results were still
bounded by the LTSP.27
NRC Discovery of Nonconforming/Unanalyzed Condition
September 14, 2010: The resident inspectors identified that postulated Shoreline fault
ground motions were greater than those assumed in the DDE safety analysis.28 The
inspectors questioned SSC “operability” because the DDE was identified as the facility SSE
in FSARU Sections 2.5 and 3.7. The inspectors also identified that the LTSP was not part of
the seismic design basis.
September 28, 2010: The resident inspectors identified and communicated to PG&E that
the Shoreline Fault was a condition outside the bounds of the FSARU seismic safety
analysis and was required to be evaluated for “operability” as defined in station procedures.
PG&E did not take any corrective actions.
October 4, 2010: The resident inspectors recommended an unresolved item be included in
Diablo Canyon Power Plant - NRC Integrated Inspection Report 05000275/2010004 and
05000323/2010004, to document concern that an earthquake produced on the Shoreline
fault could produce ground motions greater than those described in the SSE/DDE safety
analysis. Region IV disapproved the resident inspectors’ recommendation.
October 5, 2010: The resident inspectors briefed the Office of NRR Project Manager and
Branch Chief on the Shoreline fault findings.
October 10, 2010: Pacific Gas and Electric reviewed the inspectors’ “operability” concerns
prior to releasing Unit 1 for restart following refueling. Pacific Gas and Electric again
concluded that a nonconforming condition did not exist because predicted ground motions
were within the LTSP spectrum.29
October 14, 2010: The resident inspectors briefed the Region IV Regional Administrator on
the Shoreline Fault findings.
Pacific Gas and Electric’s Failure to “Assess Operability”
October 19, 2010: The resident inspectors met with the PG&E engineering vice president
and discussed seismic “operability” concerns. The engineering vice president stated that
the problem was related to an incomplete plant licensing docket. The vice president argued
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that past agreements made with the NRC to only use the LTSP to evaluate new seismic
information were inadvertently omitted from docketed correspondence and the FSARU. The
vice president also stated that no additional action was required because the Shoreline fault
spectrum was bound by the LTSP.
November 30, 2010: The resident inspectors provided a detailed briefing of the Shoreline
fault findings to the Region IV, Reactor Projects Division Director. At this meeting, the
Reactor Projects Deputy Division Director took the action to request the PG&E engineering
vice president to enter the Shoreline fault into the corrective action program and assess the
effect of the higher ground motions on plant SSC (perform an “operability evaluation).
December 16, 2010: Pacific Gas and Electric again declined to evaluate operability of plant
SSCs. PG&E engineering and regulatory assurance staff indicated that the Shoreline fault
ground motions were too high to successfully demonstrate SSCs “operability” using the
SSE/DDE methods specified in the CLB. In response to the Deputy Division Director’s
request, PG&E updated the condition report to include a justification for not evaluating the
“operability” of technical specification required SSCs.30 This justification included a
summary of the April 8, 2009 NRC NRR letter:
“Therefore, based on the currently available information, the NRC staff concludes that the design
and licensing basis evaluations of the DCPP structures, systems, and components are not
expected to be adversely affected and the current licensing basis remains valid and supports
continued operability of the DCPP site.”

January 2011: PG&E submitted a report to the NRC updating the local geology.31 This
report included detailed deterministic evaluations of the San Luis Bay, Los Osos and
Shoreline faults. The report concluded that each of these faults are capable of producing
significantly greater vibratory ground motion than assumed in the SSE/DDE safety analysis
(Table 2). The inspectors concluded that this information resulted in an unanalyzed
condition because the new predicted ground motions where greater that those used as
bounds for the existing SSE/DDE safety analysis and seismic qualification basis. The
inspector again recommended that Region IV initiate enforcement action because PG&E
had failed to demonstrate that technical specification required SSCs were capable of
performing the required safety functions.32 The inspector included a second enforcement
recommendation to address the incomplete and inaccurate information PG&E provided the
NRC related to the seismic design basis. This incomplete and inaccurate information lead
to the incorrect conclusions stated in the April 8, 2009 NRC NRR letter.
Table 2
Comparison of Reanalysis to Diablo Canyon SSE
Local Earthquake Fault33
SSE/DDE Design Basis
Shoreline Faults
Los Osos
San Luis Bay
Hosgri (HE)

Peak Ground
Acceleration34
0.40 g
0.62 g
0.60 g
0.70 g
0.75 g

Note: Peak ground acceleration is anchored at 100 Hz
and only used as a bases for comparison
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NRC Initial Response to Seismic “Operability”
April 2011: The resident inspector met with the NRR Project Manager, NRR Branch Chief
and the Region IV, Reactor Projects Division Director. The inspector again recommended
that the NRC initiate enforcement action against PG&E. Enforcement action was required
because the licensee continued to operate the plant outside the bounds of the safety
analysis. The licensee had refused to demonstrate SSC “operability” at the higher ground
motions or shutdown the reactors in accordance with technical specifications. At the
meeting, Reactor Projects Division Director stated that initiating enforcement action would
reverse the previous NRC conclusion described in the April 8, 2009 NRR letter, that the new
seismic information was within the facility design basis. The Division Director requested that
NRR formally concur on this reversal of position prior to the agency initiating action. At the
Division Director’s request, the inspector initiated a Task Interface Agreement to document
NRR concurrence on the new position.
May 2011: The NRC opened Unresolved Item: 05000275; 323/2011002-03, “Requirement
to Perform an Operability Evaluation Following Receipt of New Seismic Information.”35 This
Unresolved Item identified NRC concerns that PG&E had failed to evaluate the effect the
new seismic information had on capability of plant SSC to perform the requires safety
functions at the higher seismic stress:
“The inspectors were unable to confirm the licensee’s statements that new seismic information
was only required to be evaluated under the LTSP deterministic margin analysis (which is a
margin analysis to the Hosgri Event) based on a review of docketed information and the plant
safety analysis. The LTSP margin analysis only demonstrated that the new seismic information
was bound by the Hosgri Event design basis earthquake, not the Design or Double Design
Earthquakes.”

August 2011: The NRC issued Task Interface Agreement (TIA) 2011-010, “Concurrence on
Diablo Canyon Seismic Qualification Current Licensing and Design Basis.”36 This TIA
documented the agency position that new seismic information developed by the licensee
was required to be evaluated against the design earthquake (DE), the DDE, and HE,
including the assumptions used in the supporting safety analyses as described in the
FSARU. The staff concluded that comparison only against the LTSP (a margin analysis to
the HE) was not sufficient to meet this requirement.
October 2011:


Pacific Gas and Electric completed an “operability” evaluation of the effect of the new
seismic information. The licensee concluded that all plant technical specification SSCs
were “operable” because the new ground motions were less than those assumed in the
HE. The licensee stated that based on “engineering judgment,” the HE was sufficient to
satisfy SSE/DDE design basis requirements for “operability.”



Pacific Gas and Electric requested NRC approval to change the Diablo Canyon SSE
design basis from the DDE to the HE (License Amendment Request 11-05).37 The
licensee submitted the amendment request following several NRC meetings at which
various approaches for incorporating the new seismic information into the CLB were
discussed.
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December 2011: Pacific Gas and Electric submitted Letter DCL-1 1-124, “Standard Review
Plan Comparison Tables for License Amendment Request 11-05, Evaluation Process for
New Seismic Information and Clarifying the Diablo Canyon Power Plant Safe Shutdown
Earthquake,” to the NRC.38 This letter included 66 attachments (320 pages) detailing the
deviations and exceptions between the HE methodology and the NRC SSE review
standards (NUREG 800, “Standard Review Plan for the Review of Safety Analysis Reports
for Nuclear Power Plants: LWR Edition). The NRC had requested this information to aid in
the acceptance review of License Amendment Request 11-05.
January 2012: The resident inspector concluded that the PG&E October 2011 “operability”
determination failed to meet NRC inspection standards. The inspector based this
conclusion on:


The “operability” determination failed to demonstrate that all ASME Code requirements
were met for the higher ground motions. The licensee’s failure to demonstrate Code
compliance called in to question the integrity of the reactor coolant pressure boundary
following an earthquake on the Los Osos, San Luis Bay or Shoreline faults.



The “operability” determination failed to demonstrate that all plant SSCs credited in the
in the SSE design basis would remain functional at the higher stress levels represented
by the new ground motions. The licensee’s comparison of the new ground motions only
against the HE was not adequate to demonstrate that SSE/DDE CLB requirements were
satisfied.

The inspector again recommended that the agency initiate enforcement action against
PG&E based on the licensee’s failure to demonstrate that technical specification required
equipment would remain function at the higher ground motions. The agency disagreed with
the inspector’s recommendations (documented in non-concurrence NCP-2012).39 The staff
stated that the license’s comparison of the new seismic information against the HE was
adequate to demonstrate “initial operability.” The staff also stated that additional review of
Licensee Amendment Request 11-05 was needed before the agency had enough
information to complete an “operability” determination.
February 2012:


The NRC issued non-cited violation, 05000275; 323/2011005-02, “Failure to Perform an
Operability Determination for New Seismic Information.”40 This violation addressed the
failure of PG&E to initially perform an “operability” determination following development
of the new seismic information back in January 2011.



The NRC closed Unresolved Item: 05000275; 323/2011002-03.41 The staff concluded
that PG&E corrective actions were adequate to conclude all Diablo Canyon SSCs were
“operable:”
“The staff concluded that the revised operability determination provided an initial basis for
concluding a reasonable assurance that plant equipment would withstand the potential effect
of the new vibratory ground motion. In order to complete a comprehensive evaluation, the
licensee needed NRC approval of the methodology to be used to complete this evaluation.”

September 2012: The resident inspector was reassigned from Diablo Canyon

24

Subsequent NRC Actions to Address New Seismic Information
October 2012:


The NRC completed an evaluation of the Shoreline fault. The staff concluded that the
Shoreline scenario should be considered as a lesser included case under the HE.42
The NRC stated:
“As documented in RIL 12-01, the NRC staff's assessment is that deterministic seismicloading levels predicted for all the Shoreline fault earthquake scenarios developed and
analyzed by the NRC are at, or below, those levels for the Hosgri earthquake (HE) ground
motion and the long term seismic program (LTSP) ground motion. Therefore, the staff has
concluded that the Shoreline scenario should be considered as a lesser included case under
the Hosgri evaluation and the licensee should update the final safety analysis report (FSAR),
as necessary, to include the Shoreline scenario in accordance with the requirements of
10 CFR 50.71(e).”



At the NRC’s request, PG&E withdrew License Amendment Request 11-05, "Evaluation
Process for New Seismic Information and Clarifying the Diablo Canyon Power Plant
Safe Shutdown Earthquake."43 The license amendment request had not met the NRC’s
acceptance review standard.

November 2012: The NRC revised Task Interface Agreement (TIA 2011-010) “Diablo
Canyon Seismic Qualification Current Licensing and Design Basis.”44 The revised TIA
stated:
“…the Shoreline scenario should be considered as a lesser included case under the Hosgri
evaluation and the licensee should update the Final Safety Analysis Report Update, as
necessary, to include the Shoreline scenario in accordance with the requirements of
10 CFR 50.71(e).”
“The NRC’s letter dated October 12, 2012, and the request for information dated March 12, 2012,
(50.54(f)) provide guidance for assessing new seismic information and what PG&E is expected to
do in the event that it becomes apparent that the new seismic information will lead to a GMRS
that is higher than the DDE.”

5.0 NRC Corrective Actions to Address Deficient Seismic Safety Analysis were
Inadequate
The Staff Proposed FSARU Update Requires an Amendment to the Diablo Canyon
Operating License
The staff recommended that PG&E update the FSARU to include the Shoreline scenario as
a lesser included case of the HE.45 This change exempts the Shoreline fault from the
existing SSE/DDE design basis requirements. PG&E is required to review proposed
FSARU updates under the provisions of 10 CFR 50.59, “Changes, Tests and
Experiments.”46,47 This review determines if the proposed change will require an NRC
approved amendment to the Operating License prior to implementation. 10 CFR 50.59
states a license amendment is required for changes that:
“Result in more than a minimal increase in the likelihood of occurrence of a malfunction of a SSC
important to safety previously evaluated in the FSARU, or
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“Result in a departure from a method of evaluation described in the FSARU used in establishing
the design bases or in the safety analyses”

Title 10, Code of the Federal Regulations, Part 50.59, includes the following definitions:


Change: “A modification or addition to, or removal from, the facility or procedures that affects a
design function, method of performing or controlling the function, or an evaluation that
demonstrates that intended functions will be accomplished.”



Departure from a method of evaluation described in the FSARU used in establishing the
design bases or in the safety analyses:
“Changing any of the elements of the method described in the FSARU unless the results of the
analysis are conservative or essentially the same;” or
“Changing from a method described in the FSAR to another method unless that method has been
approved by NRC for the intended application.”



Facility as described in the FSARU:
“The structures, systems, and components that are described in the FSARU,”
“The design and performance requirements for such SSCs described in the FSARU,” and
“The evaluations or methods of evaluation included in the FSARU for such SSCs which
demonstrate that their intended function(s) will be accomplished.”



Tests or experiments not described in the FSARU means any activity where any SSC is
utilized or controlled in a manner which is either:
“Outside the reference bounds of the design bases as described in the FSARU” or
“Inconsistent with the analyses or descriptions in the FSARU.”

The 50.59 requirements are expanded in the NRC endorsed guidance contained in Nuclear
Energy Institute, NEI 96-07, “Guidelines for 10 CFR 50.59 Evaluations,” Revision 1:48,49
Adding the Shoreline scenario to the FSARU HE analysis would result in more than a
minimal increase in the likelihood of a malfunction of plant SSC because the change departs
from the design basis requirements established by GDC-2. NEI 96-07 states:
“Section 4.3.2 Does the Activity Result in More than a Minimal Increase in the Likelihood of
Occurrence of a Malfunction of an SSC Important to Safety?”
“The term "malfunction of an SSC important to safety" refers to the failure of SSC to perform their
intended design functions-including both non-safety-related and safety-related SSCs. The cause
and mode of a malfunction should be considered in determining whether there is a change in the
likelihood of a malfunction.”
“In determining whether there is more than a minimal increase in the likelihood of occurrence of a
malfunction of a SSC to perform its design function as described in the UFSAR, the first step is to
determine what SSCs are affected by the proposed activity. Next, the effects of the proposed
activity on the affected SSCs should be determined. This evaluation should include both direct
and indirect effects.”
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“Changes in design requirements for earthquakes, tornadoes, and other natural phenomena
should be treated as potentially affecting the likelihood of malfunction.”
“Although this criterion allows minimal increases, licensees must still meet applicable regulatory
requirements and other acceptance criteria to which they are committed (such as contained in
Regulatory Guides and nationally recognized industry consensus standards, e.g., the ASME
B&PV Code and IEEE standards). Further, departures from the design, fabrication, construction,
testing, and performance standards as outlined in the General Design Criteria (Appendix A to
Part 50) are not compatible with a "no more than minimal increase" standard.”

The Shoreline Scenario results in SSC seismic stress beyond the plant SSE qualification
basis. Exposure to higher levels of stress results in an increases likelihood of a malfunction
of these SSCs. The change also increases the likelihood of a malfunction of SSCs
important to safety because removing the Shoreline scenario from the SSE/DDE departs
from applicable regulatory requirements and other acceptance criteria the PG&E had
committed to for the SSE/DDE.
The staff proposed FSARU update also requires a licensee amendment because applying
the HE methodology to Shoreline fault changes the methods described in the FSARU for
establishing the SSE design basis. NEI 96-07 states:
“Section 4.3.8, Does the Activity Result in a Departure from a Method of Evaluation Described in
the UFSAR Used in Establishing the Design Bases or in the Safety Analyses?”
“The UFSAR contains design and licensing basis information for a nuclear power facility,
including description on how regulatory requirements for design are met and how the facility
responds to various design basis accidents and events. Analytical methods are a fundamental
part of demonstrating how the design meets regulatory requirements and why the facility's
response to accidents and events is acceptable. As such, in cases where the analytical
methodology was considered to be an important part of the conclusion that the facility met the
required design bases, these analytical methods were described in the UFSAR and received
varying levels of NRC review and approval during licensing.”
“As discussed further below, for purposes of evaluations under this criterion, the following
changes are considered a departure from a method of evaluation described in the UFSAR:”
 Changes to any element of analysis methodology that yield results that are non-conservative
or not essentially the same as the results from the analyses of record.
 Use of new or different methods of evaluation that are not approved by NRC for the intended
application.

As described in the FSAR Section 2.5, the seismic SSE/DDE design basis includes the
shoreline scenario because the fault is located within 75 miles of plant site. The HE was an
exception to this design basis. To change the plant safety analyses to also exclude the
Shoreline scenario from the seismic design basis results in a “departure from a method
described in the FSARU” that was used to establish the SSE/DDE design basis. NRC
approval, in the form a license amendment, is required before the HE methods, including
assumptions, initial conditions, etc., can be applied to other local seismic features.
The licensee previously requested that the NRC approve the new information as part of the
HE (License Amendment Request 11-05).50 However, the NRC did not accept the license
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amendment request for review. The NRC standard for acceptance review required that the
license amendment request demonstrate that the proposed change would not impose a
“significant hazard.”
The NRC corrective action was also inadequate because the disposition of the San Luis Bay
and Los Osos faults was omitted. PG&E had determined that these faults also had
significant impact on plant equipment. The FSARU SSE safety analysis is also
nonconforming with respect to the deterministic evaluations of the San Luis Bay and Los
Osos faults.
Existing Regulatory Framework
Title 10 of the Code of Federal Regulations, Parts 50.34 and 50.71(e), required PG&E to
include information in the FSARU that describes the facility, presents the design bases and
the limits on its operation, and present a safety analysis of the SSCs and of the facility as a
whole. These regulations define safety analyses as analyses performed pursuant to NRC
requirement to demonstrate:
(1) the integrity of the reactor coolant pressure boundary,
(2) the capability to shut down the reactor and maintain it in a safe shutdown condition, or
(3) the capability to prevent or mitigate the consequences of accidents that could result in
potential offsite exposures comparable to the guidelines in 10 CFR 50.34(a)(1).
The safety analysis is required to demonstrate that acceptance criteria for the facility's
capability to withstand or respond to postulated events are met. Supporting FSARU
analyses are required to demonstrate that SSC design functions will be accomplished as
credited in the accident analyses of events that the facility is required to withstand such as
earthquakes and accidents. As previously discussed, the new seismic information resulted
in the existing FSARU safety analysis nonconforming with the design basis and Parts 50.34
and 50.71.
Title 10 of the Code of Federal Regulations, Part 50, Appendix B, Criterion III, “Design
Control” required PG&E to maintain the plant configuration consistent with regulatory
requirements and the design basis:
“Measures shall be established to assure that applicable regulatory requirements and the design
basis, as defined in § 50.2 and as specified in the license application, for those structures,
systems, and components to which this appendix applies are correctly translated into
specifications, drawings, procedures, and instructions. These measures shall include provisions
to assure that appropriate quality standards are specified and included in design documents and
that deviations from such standards are controlled.”

A violation of Criterion III occurred after PG&E concluded that the new seismic information
would produce greater ground motion that bound by the plant SSE safety analysis and
design bases (established by GDC 2 and Part 100). Design measures no longer provided
assurance that the important to safety SSCs are capable of performing the required safety
functions at the higher ground motions.
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10 CFR 50, Appendix B, Criterion XVI, “Corrective Action,” required PG&E to implement
prompt corrective action to restore the plant “as described” in the safety analysis and
design basis:
“Measures shall be established to assure that conditions adverse to quality, such as failures,
malfunctions, deficiencies, deviations, defective material and equipment, and nonconformances
are promptly identified and corrected. In the case of significant conditions adverse to quality, the
measures shall assure that the cause of the condition is determined and corrective action taken
to preclude repetition. The identification of the significant condition adverse to quality, the cause
of the condition, and the corrective action taken shall be documented and reported to appropriate
levels of management.”

A violation of Criterion XVI occurred after PG&E failed to take prompt corrective actions to
correct deficiencies in the plant safety analysis, as required by 10 CFR 50.34 and 50.71(e)
and to restore plant SSCs within the capability of meeting the seismic design basis as
required by Appendix B, Criterion III .
No Viable Corrective Action Path
This regulatory framework ensures that licensees promptly restore plant operation within the
boundary of the design basis and NRC approved safety analysis. Changing the local
seismology to meet the CLB is beyond the licensee’s control. Adapting plant SSCs to meet
the current design basis requirements, if even possible, would require extensive seismic
retrofits. Modifying the design basis and safety analysis to accommodate the new
information would require an amendment to the Operating License. However, the NRC was
not willing to accept the amendment request for review. The end result is the licensee is
without a viable corrective action path to deal with the current nonconforming and
unanalyzed conditions. The lack of a clear corrective path does not wave the NRC’s
responsibility to enforce current regulatory requirements for prompt corrective actions and to
ensure plant operation is maintained within the boundaries of the approved safety analysis.
Fukishima Near-Term Task Force 10 CFR 50.54(f) Requested Information is not
Applicable to the Current Diablo Canyon Nonconforming and Unanalyzed Conditions
In March 2012, the NRC requested information related to the reevaluation of seismic
hazards at all power reactor facilities.51 This request was in response to recommendations
from the NRC Near-Term Task Force review of the Fukishima accident. The NRC
requested that PG&E develop new probabilistic ground motion models and compare the
results of these models to the existing deterministic SSE/DDE. This comparison will provide
risk information related to the local geology. The agency will use this risk based information
to make future licensing decisions.
The requested information is probabilistic in nature. The Diablo Canyon design bases are
deterministic in nature, assuming that the event occurs and requirement specific acceptance
criteria are met. While the requested 50.54(f) information will provide risk insights to
earthquake hazards affecting the plant, this information is not directly relevant to the CLB.
In contrast, the new deterministic information developed by PG&E for the San Luis Bay, Los
Osos, and Shoreline faults was directly comparable to the existing facility design bases and
Operating License. This new information was sufficient to conclude that the plant is
operating outside of the NRC approved safety analysis and the design bases. The current
regulatory framework requires these nonconforming and unanalyzed conditions to be
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promptly disposition within the context of the CLB. These actions are required independent
of information developed in response to the 50.54(f) request.
Summary
Pacific Gas and Electric submitted to the NRC information concluding that three local
earthquake faults are capable of producing greater ground motion than bounded by the
NRC approved safety analysis and the design basis. This condition rendered the plant
seismic safety analysis nonconforming with NRC regulations. The NRC has failed to
enforce quality requirements (Part 50, Appendix B) that required the licensee to take prompt
action to correct the nonconforming safety analysis.
The Staff recommended that PG&E updated the FSARU to include one of these faults as a
lesser case under the HE. This action bypassed the regulatory processes (50.2 & 50.90)
design to ensure that these changes would not result in a significant hazard. NRC
regulations (50.59) require that the licensee first obtain a license amendment before
updating the FSARU with this information. A license amendment is required because this
change attaches the same regulatory dispensation approved for the Hosgri to the Shoreline
fault. The staff’s conclusion that “reasonable assurance of safety” is not an adequate
basis to bypass the regulatory requirements to amend the facility Operating License.
The licensee previously submitted a license amendment request to redefine the HE as the
SSE for the facility. However, this request did not meet the NRC’s minimum standards for
acceptance into the review process. As a result, the Staff requested that PG&E withdraw
the request.
Deferral of corrective action pending completion of the Fukishima Near-Term Task Force
seismic reviews is inconsistent with the current regulatory framework. The new seismic
information generated by the licensee was sufficient to conclude that the facility is currently
operating outside of the current safety analysis and design basis.
The staff’s corrective action was also deficient because the reevaluation of the San Luis Bay
and Los Osos faults was omitted. While these faults were initially evaluated in the LTSP,
the licensee had not deposition the effect of the higher ground motions on the SSE/DDE
safety analysis as required by NRC quality regulations. The SSE/DDE safety analysis is
also nonconforming due to the higher ground motions associates with these faults.
6.0 The NRC has not Verified Plant Technical Specification Required SSCs are
“Operable”
Plant operators are required to demonstrate that all affected technical specification required
SSCs are “operable” following identification of nonconforming or unanalyzed conditions.
The “operability” processes provide a basis that the reactors can be operated safely during
the corrective action period.
Applicability of “Operability” Process
A nonconforming condition exists because the Diablo Canyon FSARU safety analysis is no
longer compliant with the regulatory requirements of GCD-2 for earthquakes. NRC
“operability” policy states:52
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Failure to meet a GDC in the CLB should be treated as a degraded or nonconforming condition
and, therefore, the technical guidance in this document is applicable.

Also, this was an unanalyzed condition because the new information indicated that the
ground motions assumed in the SSE/DDE safety analysis (earthquakes B & D) were no
longer bounding for the plant seismic qualification basis. Nonconforming or unanalyzed
conditions that call into question the capability of technical specification required SSCs to
perform the specified safety functions are required to be evaluated for “operability.”53
Description of NRC “Operability” Process
The applicable CLB requirements for seismic qualification must be identified before
“operability” can be evaluated. The new deterministic ground motions were applicable to the
SSE/DDE safety analysis, as described in FSARU Section 2.5 and 3.7, because:


The new seismic information was identified on earthquake faults within 75 miles from the
plant.



The new seismic information was not associated with the Hosgri fault (the NRC
approved exception).



The SSE/DDE safety analysis implemented the plant seismic design basis, and License
and regulatory requirements.

Engineering Margins
The “operability” process allows licensees to use engineering margins. Engineering margins
include the difference between actual SSC capability and the performance requirements
specified in the CLB. To illustrate this concept, consider the emergency core cooling system
example discussed in Sections 2.0 and 3.0. This system has motor operated valves and
instruments located around the 88 foot elevation level in the containment building. The
seismic stress used to develop the original qualification of these SSCs was shown in
Figure 1. The new seismic information calls into question the “operability” of these SSCs
because an earthquake on the San Luis Bay fault would result in much higher vibratory
motions at this plant location than considered in the SSE/DDE safety analysis. The design
basis remains unchanged; these SSCs still are required to remain functional following the
A comparison of the new seismic information
against the existing SSE/DDE safety analysis would
yield seismic stress greater than the values used
during the original SSC qualification. However, in
many cases, the actual SSC qualification tests were
performed at higher levels than required to meet the
design basis. These higher qualification levels
provide engineering margin that may be recovered
for “operability.”
The “operability” process does not require that the
new ground motions be reviewed against the HE
(red line). As described in the CLB, the HE is
limited to an earthquake on the Hosgri fault. Also,
at this plant location, seismic qualification would
likely be bound by the DDE rather than HE.

Figure 4
Comparison of the DDE/SSE and the HE Floor
Response Spectrum, Containment Elevation 88’
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“maximum earthquake.” The vibratory motions associated with the “maximum earthquake”
have changed.
Plant components were generally qualified at higher stress levels (shaking) than the limits
specified in the design and engineering specifications. The difference between the
reevaluated stress and the actual stress levels used to qualify theses SSCs provides
engineering margin. Figure 4 compares the postulated increase in vibratory motions from
the San Luis Bay fault against the original DDE qualification levels. The SSCs could be
considered “operable,” if the original qualification was bound at the new stress levels.
“Operability” also provides for the use of “alternate methods.” The license may present an
alternate method that demonstrates that the SSC will remain functional beyond the qualified
level of “shaking.” The NRC standard is a “reasonable assurance” that the SSC will be
capable of performing the required safety functions, as described in the CLB, at the higher
vibratory motions. For example, the licensee could provide alternate testing data that
demonstrates the SSC would remain functional at the higher vibratory motions.
Use of Code Margins
Engineering margin in the ASME Code calculations may be similarly credited for
“operability.” For example, again consider the emergency core cooling system example. To
be considered “operable,” the Code acceptance limits must be met at the higher stress
levels for the system piping and pipe hangers. Plant operators may credit the margin
between the actual pipe stress and Code acceptance limits. For example, the original DDE
calculation may have determined that an emergency core cooling pipe weld had bending
moment of 120,000 lbf-in with a Code acceptance limit of 200,000 lbf-in. The original
calculation provided 80,000 lbf-in of margin. This margin may be used for “operability” when
the bending moment is recalculated at the higher seismic stress. The component would be
considered “operable” provided the new bending moment is still less than the Code
acceptance limits.
Use of Safety Analysis Margins
Methods and “supporting design information,” used in the safety analysis also provide
margins that may be recovered in the “operability” process. For example, consider the affect
damping values have on seismic qualification. Energy dissipation within a structure during
an earthquake depends on a number of factors, including the types of joints or connections
used within the structure, the structural material, and the magnitude of deformations
experienced. In a dynamic elastic analysis, this energy dissipation is usually accounted for
by specifying an amount of viscous damping. The damping value affects the energy
dissipation in the analytical model. Figure 5 shows the relationship between acceleration
and velocity as a function of damping.54 This relationship determines the level of SSC
vibratory motion for seismic qualification. Figure 6 illustrates the relationship between the
damping value and the predicted attenuation of seismic energy. Generally, the higher the
assumed damping value, for a given spectra, the lower the resulting vibratory motion
transmitted to the SSC.
FSARU Section 3.7.1.3, “Critical Damping Values,” specified the damping values used in the
SSE/DDE safety analysis. NRC approval of the SSE/DDE safety analysis included
comparing these damping values against NRC review criteria. However, these damping
values may contain margin that could be recovered in the “operability” process. The NRC
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“operability” policy allows use of “engineering judgment.” Use of higher damping values
would reduce the amount of seismic stress assumed to attenuate to the plant SSCs. Use of
“engineering judgment” is subject to a couple of tests. 55,56
“In such instances, the application of the alternative analysis must be consistent with the technical
specifications, license condition, or regulation”
“If the analytic method in question is described in the CLB, the licensee should evaluate the
situation-specific application of this method, including the differences between the CLB-described
analyses and the proposed application in support of the operability determination process.”
“Occasionally, a regulation or license condition may specify the name of the analytic method for a
particular application. In such instances, the application of the alternative analysis must be
consistent with the technical specifications, license condition, or regulation.”

Figure 5
Relationship between Acceleration,
57
Velocity as a Function of Damping

Figure 6
Relationship between Damping &
Propagation of Seismic Energy

Higher damping values may be used for “operability,” provided that these values are
appropriate to the application, as defined in the CLB. For example, the damping values
specified for the SSE in Regulatory Guide 1.61, “Damping Values for Seismic Design of
Nuclear Power Plants,58” may be used. Also, damping values higher than presented in
Regulatory Guide 1.61, may also be used provided that they have been NRC approved for
the specific application and material.
Engineering Margins were Insufficient to Demonstrate “Operability”
These NRC principles were not practical for determined SSC “operability” for the new
seismic information. The new vibratory motions are much greater than those bound by the
existing SSE/DDE CLB. This combined with very little engineering margin available in the
original SSE/DDE safety analysis would likely result in the CLB acceptance criteria to be
exceeded.
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NRC Conclusion all Diablo Canyon Seismically Qualified Equipment were “Operable”
The NRC concluded that all Diablo Canyon technical specification required SSCs were
“operable” after performing a review of new earthquake potential.59 The staff stated that
NRC “operability” requirements were satisfied because the new ground motions were bound
by those assumed in the HE and LTSP. During this review, the staff also stated:


“The NRC will not ask the licensee to use the new ground motion input data in the DE or DDE
evaluations because the new ground motion data does not match the assumptions in those
analyses. Attempting to do so would create a numerical result that is not technically justified.”



“The ground motion data and the calculation method, including damping values, are correlated
parameters. They must be based on the same assumptions for the calculation to have validity.”



“It is appropriate for the licensee to use the available new ground motion data in the HE analysis
because the new ground motion data is consistent with that evaluation.”

“Operability” was not Evaluated Against the Current Design and Licensing Bases
The NRC failed to assess “operability” against the CLB. The staff’s approach to exclude the
SSE/DDE design basis and safety analysis for the seismic “operability” determination was
not support by NRC “operability” policy. “Operability required that SSC performance be
compared against CLB requirements.60
“In order to be considered operable, an SSC must be capable of performing the safety functions
specified by its design, within the required range of design physical conditions”

The CLB includes the SSE/DDE safety analysis. This safety analysis implements the plant
seismic design basis and demonstrates specific regulatory requirements are met. The
staff’s argument for not using the SSE/DDE for “operability” was that the new seismic loads
were beyond the capability and limitations of the safety analysis. In other words, the NRC
acceptance criteria cannot be demonstrated when the new ground motions are compared
against the plant SSE design basis. When the “operability” determination fails to
demonstrate these specified safety functions can be met, then the system should be
considered “inoperable.”61
“The specified function(s) of the system, subsystem, train, component or device (hereafter
referred to as system) is that specified safety function(s) in the CLB for the facility….When
system capability is degraded to a point where it cannot perform with reasonable expectation or
reliability, the system should be judged inoperable.”

The staff’s argument is correct that the HE, including assumptions, initial conditions, and
acceptance criteria, is more consistent with the new ground motions. The HE methodology
may be adapted by the staff as a basis for a licensing action. However, the HE may not be
used as a standard for “operability” because the methodology was not approved for the SSE
as described in the CLB. As such, the HE cannot be the basis to conclude SSCs are
“operable” for the SSE design basis.
While the HE damping values and other inputs are correlated parameters, the CLB restricts
the use of these values to analysis of the Hosgri fault (FSARU Section 3.7). The CLB
prescribes the damping values and other inputs to be used for the SSE. Substitution of HE
damping and other inputs for “operability,” based solely on the magnitude of the new ground
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motions, is inappropriate. Use of higher damping values is permitted provided the NRC has
approved those values for same application (for the SSE and specified materials). The
NRC “Operability” process requires these input values be consistent with those used in the
SSE CLB.
As described in Section 4.0, “Chronology,” the licensee had requested NRC approval to use
the HE methodology for SSE applications (License Amendment Request 11-05).62 PG&E
Letter DCL-1 1-124, described the considerable departure between the HE methodology
and the NRC’s SSE approval standards.63 The end result was that the NRC did not accept
the licensee’s request for review. The licensee was unable to demonstrate that use of the
HE for SSE applications met the “no significant hazards consideration” standard.64,65
While not appropriate for “operability,” use of the HE analysis, and correlated input
parameters, may use as a basis for NRC approval of an amendment to the facility Operating
License or waving regulatory (50.2, 50.55a) or technical specification requirements.
The NRC “Operability” Method Over-Predicted SSC Performance when Compared to
the CLB
NRC policy allows use of alternative analytical methods when performing “operability”
determinations. However, these methods are required to be consistent with the methods
used in the CLB and not over-predict the capability of plant SSC.66
“If the analytic method is not currently described in the CLB, the models employed must be
capable of properly characterizing the SSC’s performance. This includes modeling of the effect of
the degraded or nonconforming condition.”
“Acceptable alternative methods such as the use of “best estimate” codes, methods, and
techniques. In these cases, the evaluation should ensure that the SSC’s performance is not overpredicted by performing a benchmark comparison of the non-CLB analysis methods to the
applicable CLB analysis methods”.

Comparing the new information solely against the HE attaches all of the HE methods and
assumptions to the new information. These methods and assumptions result in significantly
underestimating the resulting seismic stress that plant SSCs would be exposed when
compared to the SSE/DDE methods described in the CLB. As a result, use of the HE overpredicts SSC seismic performance when compared to the SSE/DDE CLB methods.
As discussed in Section 3.0, the SSE/DDE safety analysis predicated greater stress
(shaking) and was more limiting for the seismic qualification of some plant SSCs than for the
HE. As demonstrated in these examples, ground motion taken alone is not a meaningful
representation of the seismic design bases.67 Considered the control rod drive mechanism
bending moment example discussed in Section 3.0, “Diablo Canyon Current Licensing
Bases.” Appling the HE methods to the San Luis Bay ground motions would result in less
stress than shown in Figure 2. This is because the San Luis Bay fault spectrum is slightly
lower than the HE. However, applying SSE/DDE methods to San Luis Bay fault would result
in significantly larger stresses than shown in Figure 3. HE methods are not appropriate for
“operability” because these method significantly over-predict the capability of plant SSCs
when compared to the CLB method (SSE/DDE).
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NRC “Operability” Review Failed to Demonstrate ASME Code Requirements were Met
Title 10, Code of Federal Regulations, Part 50.55a, Codes and “Standards,” requires the
licensee to meet “the ASME Boiler and Pressure Vessel Code requirements. The Code
requires the SSE “maximum earthquake” dynamic loading to be included when
demonstrating the acceptance limits are met for Class1 systems. The new information
concluded that higher vibratory motions could affect plant Code components that were used
in the original SSE/DDE calculations. The HE cannot be used for SSE Code compliance
because the HE (along with the methods, assumptions, etc.) was not identified as the SSE
in the CLB. This new loading calls into question if Code limits can still be met given the
potential for a much larger “maximum earthquake.” “Operability” requires certain plant SSCs
either meet the ASME Code acceptance criteria or provisions in an NRC approved Code
Case.68
“When ASME Class 1 components do not meet ASME Code or construction code acceptance
standards, the requirements of an NRC endorsed ASME Code Case, or an NRC approved
alternative, then an immediate operability determination cannot conclude a reasonable
expectation of operability exists and the components are inoperable. Satisfaction of Code
acceptance standards is the minimum necessary for operability of Class 1 pressure boundary
components because of the importance of the safety function being performed.”
“Structures may be required to be operable by the Technical Specifications, or they may be
related support functions for SSCs in the Technical Specifications…..As long as the identified
degradation does not result in exceeding acceptance limits specified in applicable design codes
and standards referenced in the design basis documents, the affected structure is either operable
or functional.”
“When a degradation or nonconformance associated with piping or pipe supports is discovered,
the licensee should use the criteria in Appendix F of Section III of the ASME Boiler and Pressure
Vessel Code for operability determinations. The licensee should continue to use these criteria
until CLB criteria can be satisfied (normally the next refueling outage). For SSCs that do not meet
the above criteria but are otherwise determined to be operable, licensees should treat the SSCs
as if inoperable until NRC approval is obtained to use any additional criteria or evaluation
methods to determine operability. Where a piping support is determined to be inoperable, the
licensee should determine the operability of the associated piping system.”

The NRC Inappropriately Deferred “Operability” Pending License Amendment
Request Approval
The NRC stated:69
“The staff concluded that the revised operability determination provided an initial basis for
concluding a reasonable assurance that plant equipment would withstand the potential effect of
the new vibratory ground motion. In order to complete a comprehensive evaluation, the licensee
needed NRC approval of the methodology to be used to complete this evaluation.”

NRC “operability” does not provide for an indeterminate state.70 Plant SSCs are either
“operable” or “inoperable.” The “operability” process also does not include “initial basis” for
“Operability.” NRC policy only provides for immediate and prompt “operability”
determinations. Prompt “operability” determinations should be completed within the
technical specification out-of-service times.71 For the seismic issues, this would be about
24 hours. Operability is assessed against the CLB, not against a pending license
amendment request. Plant SSCs should be immediately considered “inoperable” when
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inadequate margin is available, as described in the CLB, to ensure the components are
capable of performing the CLB specified safety functions. The staff’s deferral of
“comprehensive evaluation” for “operability” was inconsistent with the current regulatory
framework and Diablo Canyon Operating License.
Research Information Letter 12-01, "Confirmatory Analysis of Seismic Hazard at the
Diablo Canyon Power Plant from the Shoreline Fault Zone"
In October 2012, the NRC released Research Information Letter 12-01.72,73 This Letter
included the results of a conformational analysis of potential ground motions that could be
produced by the Shoreline fault. The Letter did not address the seismic qualification of plant
SSCs, ASME Code requirements, or “operability.” However, the Letter stated:
“It should be reiterated that the NRC staff has concluded that deterministic seismic-loading levels
predicted for all the Shoreline fault earthquake scenarios developed and analyzed by the NRC
are at, or below, those levels for the HE ground motion and the LTSP ground motion. The HE
ground motion and the LTSP ground motion are those for which the plant was evaluated
previously and demonstrated to have reasonable assurance of safety. Therefore, the existing
design basis for the plant already is sufficient to withstand those ground motions.”



The staff’s conclusion of “reasonable assurance of safety” is not applicable to either
resolving the noncompliant safety analysis or determining “operability.” This information
may be useful input for regulatory decisions, such as approval of license amendments or
exemptions from existing regulations. However, the current regularly framework and
facility Operating License requirements are still required to be satisfied. Continued
operation of Diablo Canyon is dependent on successful demonstration of SSC
“operability.” Since “operability” is evaluated against the CLB, this demonstration may
require amendment of the Operating License and/or waving current regulatory
requirements. The staff’s conclusion of “reasonable assurance of safety” may be used
to support justification for these regulatory actions.



The current regulatory framework does not provide for deferral of the “operability”
evaluation until development of new probabilistic ground motions models, such as those
requested by the Fukishima Near-Term Task Force. Sufficient information is currently
available to assess “operability.” Because the facility design bases is deterministic in
nature, the NRC “operability” policy specifically excludes use of probabilistic
information:74
“Probabilistic risk assessment is a valuable tool for evaluating accident scenarios because it
can consider the probabilities of occurrence of accidents or external events. Nevertheless,
the definition of operability is that the SSC must be capable of performing its specified safety
function or functions, which inherently assumes that the event occurs and that the safety
function or functions can be performed. Therefore, the use of PRA or probabilities of
occurrence of accidents or external events is not consistent with the assumption that the
event occurs, and is not acceptable for making operability decisions.”

Summary
The staff failed to enforce plant technical specification requirements to shut down the Diablo
Canyon reactors. Continued reactor operation was dependent on the licensee’s
demonstration that technical specification required SSCs were “operability” following
discovery of nonconforming and unanalyzed conditions associated with the new seismic
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information. The failure to demonstrate “operability,” required the licensee to take the
prescribed technical specification actions for the “inoperable” equipment, including shutdown
the reactors. The “operability” determination method used by PG&E was inadequate
because:


Neither the HE nor the LTSP methods were approved by the NRC to be used for the
Diablo Canyon SSE design basis. The CLB defined the HE as an exception to the SSE
and was only approved for evaluating the Hosgri fault. The LTSP is not part of the
seismic design basis.



Use of the HE and LTSP over-predicts SSC performance when compared to the CLB
methods used for the SSE/DDE. Neither the HE nor the LTSP are bounding for SSC
seismic qualification at Diablo Canyon. Comparisons limited to only ground motion are
meaningless for “operability.” These comparisons omit other relative CLB requirements
including the methods, assumptions, initial conditions, and acceptance criteria applicable
to each evaluation.



Comparison of the new information only to the HE and LTSP failed to demonstrate that
the requirements of the American Society of Mechanical Engineers’ (ASME) Boiler and
Pressure Vessel Code are met at the higher ground motions. “Operability” requires that
the Code acceptance criteria are met for key plant components, including the reactor
coolant pressure boundary.

The staff’s conclusion in Research Information Letter 12-01 that “reasonable assurance of
safety” exists does not provide an adequate basis for concluding “operability.” A
“reasonable assurance of safety” does not satisfy the requirement that plant SSCs are
capable of meeting the specific safety functions described in the SSE/DDE safety analysis
and design basis.
7.0 Previous Attempts for Resolution
a. The author of the DPO discussed these issues with senior Region IV management,
including the region administrator, and NRR Division of Operating Reactor Licensing
staff between the fall 2010 and the fall of 2012 (see Section 4.0, “Chronology”).
b. The author of the DPO was not provided an opportunity to review or supply input to
either the October 2012 NRC letter75 or the revised TIA 11-05.76
c. The author of the DPO provided written recommendations for regulatory action in
January 2011.77
d. The author of the DPO discussed the definition of “deign basis” and applicability of
10 CFR 50.59 to the NRC recommend FSARU changes with the Region IV, Division of
Reactor Projects, Chief of Reactor Projects Branch B, on June 27, 2013.
e. The author of the DPO non-concurred on Diablo Canyon Power Plant Inspection report
050000275/323-2011005, ML120450843 NCP-2012-00178
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Appendix – Comparison of 1967 GDC 2 with 10 CFR 50, Appendix A, GDC 2
1967 GDC Criterion 2, 1967 - Performance
Standards (Category A)

Appendix A to Part 50, General Design
Criteria for Nuclear Power Plants,
Criterion 2—Design bases for
protection against natural phenomena.

Those systems and components of reactor
facilities that are essential to the prevention
of accidents which could affect the public
health and safety, or to mitigation of their
consequences, shall be designed,
fabricated, and erected to performance
standards that will enable the facility to
withstand, without loss of the capability to
protect the public, the additional forces that
might be imposed by natural phenomena
such as earthquakes, tornadoes, flooding
conditions, winds, ice, and other local site
effects. The design bases so established
shall reflect (a) appropriate consideration of
the most severe of these natural
phenomena that have been recorded for
the site and the surrounding area, and (b)
an appropriate margin for withstanding
forces greater than those recorded to
reflect uncertainties about the historical
data and their suitability as a basis for
design.

Structures, systems, and components
important to safety shall be designed to
withstand the effects of natural
phenomena such as earthquakes,
tornadoes, hurricanes, floods, tsunami,
and seiches without loss of capability to
perform their safety functions. The
design bases for these structures,
systems, and components shall reflect:
(1) Appropriate consideration of the
most severe of the natural phenomena
that have been historically reported for
the site and surrounding area, with
sufficient margin for the limited
accuracy, quantity, and period of time in
which the historical data have been
accumulated, (2) appropriate
combinations of the effects of normal
and accident conditions with the effects
of the natural phenomena and (3) the
importance of the safety functions to be
performed.

Applicability of 10 CFR 50, Appendix A, GDC 2 to Diablo Canyon
PG&E committed to address any exceptions taken to Appendix A to Part 50, General Design
Criteria, during the original Diablo Canyon licensing process.79 Prior to the NRC issuing the
Operating License, PG&E stated that the Diablo Canyon conforms to 10 CFR 50, Appendix A,
GDC 2, (without exception).80 The NRC recently issued Notice of Violation (VIO
05000275;323/2012-004-01, “Failure to Incorporate Required Information in the Final Safety
Analysis Report Update”)81 associated with the failure of PG&E to include this information in the
FSARU.
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