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NLS2015 123
November 9, 2015

U.S. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, D.C. 20555-0001

Subject: Response to Nuclear Regulatory Commission Requests for Additional Information
for Relief Request for Fifth Ten-Year Inservice Inspection Interval, RP5-01, (CAC
No. MF6335)
Cooper Nuclear Station, Docket No. 50-298, DPR-46

References: 1. Email from Siva Lingam, Nuclear Regulatory Commission, to Jim Shaw,
Nebraska Public Power District, dated October 8, 2015, "Cooper - Relief
Request (RR) RP5-01 (CAC No. MF6335)"

2. Letter from Oscar A. Limpias, Nebraska Public Power District, to the U.S.
Nuclear Regulatory Commission, dated June 9, 2015, "10 CFR 50.55a
Requests for Fifth Ten-Year Ins ervice Inspection Interval" (ML1 51 67A066)

Dear Sir or Madam:

The purpose of this letter is for the Nebraska Public Power District to respond to the Nuclear
Regulatory Commission's Requests for Additional Information (RAI) (Reference 1) related to the
Cooper Nuclear Station "10 CFR 50.55a Requests for Fifth Ten-Year Inservice Inspection
Interval" (Reference 2).

The response to the specific RAI questions is provided in the attachment to this letter.

This letter does not contain any new regulatory commitments.

If you have any questions concerning this matter, please contact Jim Shaw, Licensing Manager,
at (402) 825-2788.

ViePeien. ula

and Chief Nuclear Officer

COOPER NUCLEAR STATION -,., - 7

P.O. Box 98 /Brownville, NE 68321-0098 _

Telephone: (402) 825-3811 / Fax: (402) 825-5211
www.nppd.corn
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Attachment: Response to Nuclear Regulatory Commission Requests for Additional
Information for 10 CFR 50.55a Requests for Fifth Ten-Year Inservice Inspection
Interval

cc: Regional Administrator w/ attachment
USNRC - Region IV

Cooper Project Manager w/ attachment
USNRC - NRR Project Directorate IV-l

Senior Resident Inspector w/ attachment

USNRC - CNS

NPG Distribution w/o attachment

CNS Records w/ attachment



NLS2015 123
Attachment
Page 1 of 8

Attachment

Response to Nuclear Regulatory Commission Requests for Additional Information for
10 CFR 50.55 a Requests for Fifth Ten-Year Inservice Inspection Interval

Cooper Nuclear Station, Docket No. 50-298, DPR-46

The Nuclear Regulatory Commission (NRC) requests for additional information (RAI) regarding
the 10 CFR 50.55a Request for Fifth Ten-Year Inservice Inspection Interval are shown in italics.
The Nebraska Public Power District (NPPD) response to the requests is shown in normal font.

RAI-I

Paragraph 55a(z) of lJO CFR 50 states that alternatives to the requirements of 10O CFR 50.55a(g)
may be used, when authorized by the NRC, if(l) the proposed alternatives would provide an
acceptable level of quality and safety or (2) compliance with the specified requirements would
result in hardship or unusual difficulty without a compensating increase in the level of quality
and safety.

In the licensee 's June 9, 2015 submittal, the heading for RP5-01 states the "Proposed
Alternative in Accordance with J0 CFR 50.55a(z) (2) Hardship without a Compensating Increase
in Quality and Safety."" However, in the body of the request in the "Proposed Alternative and
Basis for Use'" section it states, "Pursuant to 10 CFR 50.55a(z)(2), relief is requested on the
basis that the proposed alternative provides an acceptable level of quality and safety," which is
the basis described in 50.55a(z) (1). The precedents cited in the submittal were all granted in
accordance with 10 CFR 50.55a(z) (2) compliance with the specified requirements would result
in hardship or unusual difficulty without a compensating increase in the level of quality and
safety. Please clarify~ whether the authorization of RP5-01 is sought in accordance with
50.55a(z) (1) or 50.55a(z) (2).

NPPD Response

The proposed alternative is requested per 10 CFR 50.55a(z)(2). The body of the relief should

have quoted 10 CFR 50.55a(z)(2) and stated:

"Pursuant to 10 CFR 50.55a(z)(2), relief is requested on the basis that the proposed alternative
would result in hardship or unusual difficulty without a compensating increase in the level of
quality and safety."

RAI-2

ASME Code, Section XI, Code Case N-795 allows an alternative lower test pressure for certain
Class 1 pressure tests following repair/replacement activities at B WR nuclear power plants
using a critical reactor core to raise the temperature of the reactor coolant and pressurize the
reactor coolant pressure boundary (RCPB). Code Case N-795 was developed because a large
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majority of BWRs must perform a pressure test that requires the primary system to be isolated
(including shutdown cooling) to obtain a test pressure corresponding to 10O0-percent rated power
and allow access for the examination. During this test, the vessel is filled essentially water solid
while at a greatly reduced margin to cold overpressure conditions. The licensees have asserted
that performance of the primary system pressure test under these conditions places the unit in a
position of significantly reduced margin, approaching the fracture toughness limits defined in
the Technical Specification Pressure-Temperature [P-T] curves. In addition, reactor pressure
corresponding to 10O0-percent rated power cannot be obtained, at a large majority of BWR units,
during normal startup operations at low power levels. This is because the pressure control
system does not allow the setpoint to approach the 10O0-percent pressure value. Also, the core
reload analysis does not cover the elevated pressure at low power levels conducive to personnel
entry into the drywell.

The NRC has a long-standing prohibition against the production of heat through the use of a
critical reactor core to raise the temperature of the reactor coolant and pressurize the RCPB. A
letter dated February 2, 1990, from James M. Taylor, Executive Director for Operations, NRC,
to Messrs. Nicholas S. Reynolds and Daniel F. Stenger, Nuclear Utility Backfitting and Reform
Group (ADAMS Accession No. ML14273AO02), established the NRC position with respect to use
of a critical reactor core to raise the temperature of the reactor coolant and pressurize the
RCPB. In summary, the NRC's position is that testing under these conditions involves serious
impediments to careful and complete inspections, and thus, inherent uncertainty with regard to
assuring the integrity of RCPB. Further, the practice is not consistent with basic defense-in-
depth safety principles.

The bases for the NRC's position on the first condition are as follows:

a. Nuclear operation of a plant should not commence before completion of system hydrostatic
and leakage testing to verify' the basic integrity of the RCPB, a principal defense-in-depth
barrier to the accidental release of fission products. The assured integrity of the RCPB is
fundamental to the safe operation of nuclear power plants and is, therefore, of critical
importance in adequately assuring the protection of public health and safety. In addition,
adequacy of these inspections is an important factor in assuring adequate protection of
public health and safety. In accordance with the defense-in-depth safety precept, nuclear
power plant design provides multiple barriers to the accidental release o ffission products
from the reactor. The RCPB is one of the principal fission product barriers. For this
reason, General Design Criteria-]14 requires explicitly that the RCPB be designed,
fabricated, erected, and tested so as to have an extremely low probability of abnormal
leakage, of rapidly propagating failure, and of gross rupture. Consistent with this
conservative approach to the protection of public health and safety, and the critical
importance of the RCPB in preventing accidental release o ffission products, the NRC has
always maintained the view that verification of the integrity of the RCPB is a necessary
prerequisite to any nuclear operation of the reactor. Initiation of criticality for the purpose
of hydrotesting or leakage testing to verify RCPB integrity is contrary to this basic safety
principle.
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b. The NRC's historical view has been that hydrotesting must be done essentially water solid
so that stored energy in the reactor coolant is minimized during a hydrotest or leak test.

c. The initiation of criticality creates a severe working environment that encumber required
inspections to such an extent as to call into serious question the adequacy and ability of
those inspections to properly verify reactor coolant boundary integrity. The elevated
reactor coolant temperatures result in a severely uncomfortable and difficult working
environment in plant spaces where the system leakage inspections must be conducted. The
greatly increased stored energy in the reactor coolant increases the hazard to personnel
and equipment in the event of a leak, and the elevated temperatures contribute to increased
concerns for personnel safety due to burn hazards, even if there is no leakage. As a result,
the ability for plant workers to perform a comprehensive and careful inspection becomes
greatly diminished.

The NRC's position established in 1990 was reaffirmed in Information Notice No. 98-13, "Post-
Refueling Outage Reactor Pressure Vessel Leakage Testing Before Core Criticality," dated
April 20, 1998. The Information Notice was issued in response to a licensee that had conducted
an ASME Code, Section Xl, leakage test of the reactor pressure vessel and subsequently
discovered that it had violated 10 CFR part 50, Appendix G, to complete pressure and leak
testing before the core is taken critical. A final rule published in the Federal Register on
December 19, 1995, clarified the staff position in 10 CFR part 50, Appendix G, Section 1VA.2.d,
as follows: "Pressure tests and leak tests of the reactor vessel that are required by Section Xl of
the ASME Code must be completed before the core is critical." The Information Notice
reiterated the NRC's position that under the ASME Code, Section Xl, Class I and 2 leakage tests
provide a level of defense-in-depth for detecting pressure boundary leakage. From a safety
perspective, performing this test using nuclear heat defeats the intended purpose of ensuring the
integrity of the reactor pressure vessel as a fission product barrier. Further, it noted that a NRC
Region 11I inspector that reviewed the licensee problem identification forms (Inspection Report
50-254/97-27, ADAMS Accession No. 980317041 8) found that licensee personnel performing
VT-2 examinations of the Unit 2 drywell covered SO examination areas in 12 minutes calling into
question the adequacy of the VT-2 examinations.

Accordingly, the NRC continues to believe that there is a strong basis for the prohibition on the
production of heat through the use of a critical reactor core to raise the temperature of the
reactor coolant and pressurize the RCPB.

However, as evidenced by the precedents cited in RP5-01, the NRC has authorized pressure tests
at a number of plants based on the belief that compliance with the specified requirements would
result in hardship or unusual difficulty without a compensating increase in the level of quality
and safety.

Assuming the authorization of RP5-01 is sought in accordance with 50.55a(z) (2) (i.e. compliance
with the specified requirements would result in hardship or Unusual difficulty without a
compensating increase in the level of quality and safety) as in the precedents cited, please
describe the method(s) that could be used for attaining 100% of normal operating pressure
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required by IWB-5221 (a) in order to perform the Code-compliant system leakage test and
describe the hardship or unusual difficulty associated with each.

NPPD Response

Method 1 would implement the reactor coolant pressure boundary system leakage test conducted
to meet the requirements of Table IWB-2500-1, Category B-P. This system leakage test
normally occurs at the end of a refueling outage when the core decay heat has had time to
decrease, some spent fuel has been removed, and some new fuel added, resulting in a relatively
low decay heat load. Residual Heat Removal - Shut Down Cooling (RHR-SDC), is removed
from service and isolated from the vessel pressurization boundary because the RHR-SDC system
is required to isolate at 72 psig. Thus, the remaining system available for decay heat removal is
the reactor water cleanup (RWCU) system. Pressurization for the normal system leakage test
would be provided by decay heat and the reactor recirculation pumps, with pressure balancing
performed by the control rod drive (CRD) system and the blowdown mode of the RWCU
system. The reactor pressure vessel (RPV) is filled with coolant and the steam lines are flooded
to provide an essentially water-solid condition. Use of this method requires extensive valve
manipulations, system lineups, and procedural controls in order to heat up and pressurize the
primary system to establish the necessary test pressure, during plant outage conditions, without
the withdrawal of control rods. The testing takes approximately 1 day of outage time, and the
additional valve lineups and system reconfigurations necessary to support this test impose an
additional challenge to the affected systems. After completion of the testing and subsequent
recovery from the test procedure, normal plant startup then occurs.

Using Method 1 during a short duration maintenance or forced outage, the higher decay heat
creates a significant challenge to the operations staff while performing pressurization for the test.
To support the test pressurization evolution, RIIR-SDC would be required to be removed from
service at 72 psig as stated above leaving only the blowdown mode of the RWCU system for
decay heat removal. Isolating the SDC under high decay heat loads requires abnormal plant
conditions and alignments and is accompanied by inherent risk. In addition, the hurried time
frames, which result from the high heat up rates may create a more error-likely environment.
The ratio of decay heat input versus the heat removal capacity provided by RWCU for the 2012
outage was approximately 4:1 following a day and a half after shutdown. The decay heat
generated by the reactor core would surpass the capacity of RWCU and therefore would delay
performance of an IWB-522 1(a) pressure test and cause an excessive delay to plant startup.

Method 1 could present other operational challenges as well. A failure of a component, such as
the flow control valve or flow controller, would cause the interruption of RWCU blowdown flow
and would cause the RPV pressure to increase. The RPV pressure would increase until operator
action would require the operating CRD pump to be tripped. Due to the amount of decay heat
being generated and the RWCU systems heat removal capacity, the RPV may continue to
pressurize and may require further operator action to depressurize the RPV. Operator actions
may include one or more of the following: reestablishing RWCU blowdown flow if the failure
mechanism was no longer present, opening the main steam line drain valves, head vent line, or
safety relief valves.
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Method 2 would perform the pressure test and VT-2 exam during normal startup procedures.
During normal startup with normal power ascension, nominal operating pressure of 990 psig is
reached at a reactor power level of approximately 100% power. If access to containment were
permitted at this power level, personnel would be exposed to excessive radiation levels,
including significant exposure to neutron radiation levels, which is contrary to station ALARA
practices.

Establishing the test condition at a more moderate power level (e.g., during plant startup at
approximately 5% reactor power) and in the manner needed to address radiation concerns would
require a significant change to the steam pressure control system.

During performance of plant startup procedures, the Digital Electro Hydraulic (DEH) system
controls reactor pressure to normal operational ranges (approximately 926 psig). The primary
function is to regulate the main steam pressures as sensed near the inlet of the high pressure
turbine. Reactor pressure control at the nominal 990 psig is achieved at higher reactor power
levels as a function of the pressure control system and the induced differential pressure across
the main steam isolation valves and main steam piping.

While it is potentially technically feasible to manipulate these controls to establish the nominal
system pressure of approximately 990 psig at lower power levels, there is no nuclear analysis
that supports this mode of operation, and doing so will affect core reactivity and could challenge
plant safety systems, such as the reactor protection system. Cooper Nuclear Station (CNS) has
not previously operated the DEH system in this manner. Changing the setpoints outside of the
normal range of operation for the purpose of performing this test at nominal operating pressure
poses several operational challenges. The lack of experience and predictability of setting
pressure regulators outside the normal range of operation challenges operations with the potential
risk of adversely impacting reactor safety.

Method 3 would maintain the RPV at its normal level and use decay heat to produce sufficient
steam pressure to conduct the test at nominal operating pressure. However, while the decay heat
load is too high for the water-solid method discussed above (Method 1), there may not be
sufficient decay heat available to perform the test at 990 psig within a reasonable time period, if
at all.

In summary, each of the three methods discussed above that comply with IWB-5221 (a)
requirements for testing at 100% normal operating pressure present a hardship or unusual
difficulty to CNS without a compensating increase in quality and safety.

RAI-3

Please describe the method for attaining 90% of normal operating, pressure in order to perform
the proposed alternative leakage test.
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NPPD Response

Test conditions would be obtained by normal startup sequences and procedures by raising RPV
pressure to 900 psig corresponding to an approximate power level of 5% to 10%. Power
ascension is held at this level to meet the hold times and to permit access into containment by the
VT-2 examination personnel.

RAI-4

The "Basis for Use" section of the proposed alternative states that the core decay heat during a
maintenance outage is much higher than that after a refueling outage, and that the heat load is
difficult to control once shutdown cooling is removed from service.

a. What are the temperature and pressure limits for use of shutdown cooling?

b. Given these limits, please explain why pressurization to 90 percent normal operating
pressure, with a hold for up to 8 hours, is possible but pressurizing to 100O percent normal
operating pressure is unusually difficult.

NPPD Response

a. When taking suction from the reactor vessel, the RHR System cannot be placed into
operation in the shutdown cooling mode until the reactor pressure interlock on the shutdown
cooling suction valves has been reset. This is at a reactor dome pressure of 72 psig. The 72
psig reactor pressure corresponds to a saturation temperature of approximately 31 8°F.

b. As described in response to Question 2, the first two methods to obtain a test pressure that
corresponds with 100% rated power either causes the unit to be placed in abnormal
conditions that challenge plant and/or personnel safety or exposes personnel to excessive
radiation. The third method results in unreasonable delay from outage recovery and can
substantially postpone restart. By performing the VT-2 examination at 900 psig, this allows
the plant to secure from the outage and proceed with a normal restart. Once power level has
reached approximately 5% to 10% to a minimum of 900 psig, the unit can suspend power
ascension to allow for the 1 hour uninsulated or 8 hour insulated hold time by using normal
pressure and temperature control methods. At this power level with a corresponding pressure
of N900 psig, personnel will be able to enter the containment to perform the VT-2
examination without undue safety hazards or excessive radiation exposure.

RAI-5

In the "Applicable Code Requirement" section of the June 9, 2015 submittal of RP5-O1 the
requirements of Title 10 of the Code of Federal Regulations (10 CFR) 50.55a(b)(2)(xxvi),
Pressure Testing Class 1, 2, and 3 Mechanical Joints are accurately described, which states,
"The repair and replacement provisions in IWA-4540(c) of the 1998 Edition of Section XI for
pressure testing Class 1, 2, and 3 mechanical joints must be applied when using the 2001 Edition
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through the latest edition and addenda incorporated by reference in paragraph (b)(2) of this
section. The 1998 Edition of ASME Section XI IWA-4540(c) states "Mechanical joints made in
installation of pressure retaining items shall be pressure tested in accordance with IWA-5211
(a). " The last sentence of the second paragraph of this section states, "NPPD understands that
this means a pressure test is required for a mechanical joint when a new valve or flange greater
than NPS-1 is installed as part of the repair/replacement activity, and does not include those
items covered by IWA-4 132 "Items Rotated From Stock".

The NRC staff believes that all mechanical joints made in the installation of Class 1, 2 and 3
pressure retaining items shall be pressure tested in accordance with IWA-5211 (a) except those
specifcally exempted by IWA-4540(c) of the 1998 Edition of Section XL. The ASME Code has
taken actions which have eliminated the requirements for pressure testing mechanical joints in
editions and addenda of Section XI later than the 1998 Edition, such as the elimination of
JWA-4540(c) and the elimination of pressure testing from IWA-4132. The NRC staff has
reviewed these actions and determined the need to place a requirement in the regulations as
shown in 10 CFR 50.55a(b) (2) (xxvi) which requires the pressure testing of mechanical joints.
The NRC staff's objective of the requirement in 10 CFR 50.55a(b) (2) (xxvi) is to ensure the leak
tight integrity o fjoints disturbed by the installation of pressure retaining components during
Repair/Replacement activities. The staff notes that activities performed under IWA-4132, "'Items
Rotated From Stock" are still Repair/Replacement (R/R) activities because they are still covered
by IWA-4000 of Section Xl they are merely R/R activities, which Section XI has reduced the
requirements on. The NRC notes that IWA-4132 "Items Rotated From Stock" required pressure
testing in accordance with IWA-4500 until the 2001 Edition of Section XL.

The NRC staff understands that ASME Section Xl does not prohibit leakage at mechanical
connections. However, Section XI would require the evaluation of leakage found at a
mechanical joint during a pressure test to determine its acceptability and the NRC believes this
should be the final step in the repair/replacement process.

If the licensee does not believe that mechanical joints in pressure retaining components made
during "rotations from stock" need to be pressure tested, please describe the just~ifcation and
how these joints are evaluated for leakage upon return to service.

NPPD Response

Reference to IWA-4 132 in the initial relief request was incorrect in that CNS intends on adopting
Code Case N-508-4, "Rotation of Snubbers and Pressure Retaining Items for the Purpose of
Testing or Preventative Maintenance" as an alternative to 1WA-4000 when CNS transitions to
the new 5th Inservice Inspection interval and the 2007 Edition, 2008 Addenda on March 1, 2016.
Code Case N-508-4 is approved for use in Regulatory Guide 1.147, Revision 17, and is listed in
Table 2 with one condition:

"When Section Xl requirements are used to govern the examination of testing of snubbers and
the ISI Code of Record is earlier than Section XI, 2006 Addenda, Footnote 1 shall not be
applied."
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The use of N-508-4, as written and approved, is a complete alternative to all of IWA-4000, thus
the use of IWA-4132 is not required. Additionally, the NRC's approval does not contain
conditions that require pressure testing of mechanical connections of rotated pressure retaining
items and the conditions of 10 CFR 50.55a(b) applicable to IWA-4000 do not apply.

RA!-6

Will the inspection be performed to the Section XI, IWA-2212 VT-2 Examination requirements by
a certified VT-2 examiner?

NPPD Response

The VT-2 examinations will be performed in accordance with IWA-2200 by personnel who are
qualified in accordance with IWA-2300 of the 2007 Edition through the 2008 Addenda of ASME
Section XI.

RAI- 7

The NRC staff understands that RP5-O1 will only be used to perform the pressure test and VT-2
examination for repair/replacement activities performed after the system leakage test required
by Table IWB-2500-J, Category B-P has been performed, is that correct?

NPPD Response

Yes, this request applies to the pressure test and VT-2 examination performed for repair!
replacement activities that are required after the Category B-P examination has been completed.


