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REFERENCE: NRC letter, J. E. Menning to W. A. Josiger, dated May 18, 1994,
regarding "Request for Additional information - Appendix R Assessment
of Safe Shutdown Capability for the James A. FitzPatrick Nuclear Power
Plant (TAC M84780)"

Dear Sir:

The Authority's response to the NRC staff's request for additic - 2l information
(Reference) on the FitzPatrick Appendix R Safe Shutdown Capability \ssessment is attached.

FitzPatrick complies with 10 CFR 50, Appendix R with respect to the use of low
pressure Emergency Core Cooling Systems (ECCS) to achieve safe shutdown from inside the
Control Room. The use of Automatic Depressurization System (ADS) and Low Pressure
Coolant Injection (LPCI) or ADS and Core Spray (CS) from inside the Control Room to
achieve safe shutdown in case of a fire is not considered alternative or dedicated shutdown
and the requirements of Section Ili.L do not apply. No exemptions from the regulations are
required. Low pressure ECCS is the safety-related redundant systems to HPCI| and RCIC
(Reactor Coolant Isolation Cooling) and the applicable performance requirements are those
detailed in the FitzPatrick UFSAR and the associated NRC SERs. Low pressure systems are
used by othcr nuclear power plants to comply with Appendix R safe shutdown requirements.

If you have any questions, please contact Mr. J. A. Gray, Jr.
Very truly yours,
/'f/‘/’/ B A it

Williath A. Jgsige
_Acting Exequtivg’ Vice President

. ( Nuclear Ggheréation
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cc: Regional Administrator
U.S. Nuclear Regulatory Commission
475 Aliendale Road
King of Prussia, PA 19406

Office of the Resident Inspector

U.S. Nuclear Regulatory Commission
P.O. Box 136

Lycoming, NY 13093

Mr. John E. Menning

Project Directorate |-1

Division of Reactor Projects - I/l
U.S. Nuclear Regulatory Commission
Mail Stop 14 B2

Washington, DC 20555
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Question 1

Provide information which demonstrates that hot shutdown conditions can be maintained by
the stated use of ADS in combination with low pressure injection systems (i.e., ADS/LPCI
and/or ADS/CS), as required by 10 CFR Part 50, Appendix R.

Response 1

Conditions that would require use of low pressure injection systems (i.e. ADS/LPCI and/or
ADS/CS) are of low probability. Low pressure systems will be used only when all other
means of shutting down the reactor are not available or when the use of high pressure
systems must be avoided. Should it be necessary to shutdown FitzPatrick using low pressure
systems in the event of a fire, hat shutdown conditions would exist only for a short time before
the reactor reached cold shutdown. Conlant temperature decreases rapidly once the ADS
valves are opened, the reactor is Jepressurized and LPCI flow is initiated. Hot shutdown
conditions cannot be maintained using only low pressure systems, nor does Appendix R
require that they be except as an imerim condition towards cold shutdown when alternate or
dedicated shutdown capabilities are used.

10 CFR 50, Appendix R, Section IIl.G “Fire protection of safe shutdown capability” and
Section IIl.L "Alternate and dedicated shutdown capability” do require the ability to "achieve
and maintain hot standby conditions for a PWR (hot shutdown for a BWR):" but neither specify
any minimum time requirements regarding how long hot shutdown must be maintained.

Hut shutdown duration was discussed in NRC Generic Letter 86-10 (Reference 2) in response
to Question 5.3.3 (Generic Letter 86-10, Enclosure 2, Page 23). The response states, in part:

"Section lI1.G.! requires that the one train of systems needed to achieve and maintain
hot shutdown be free of fire damage. Thus, the systems needed are to be completely
protected from the fire regardless of time. If the intent of the question concerns how
long these systems must operate, these systems must be capable of operating unti/
the systems needed to achieve and maintain cold shutdown are available." [emphasis
added)

This response is consistent with the ultimate objective of Appendix R which is safe shutdown,
e.g. cold shutdown. There is no need to, or safety benefit associated with, maintaining hot
shutdown for any longer than necessary to achieve cold shutdown.

The Generic Letter 86-10's approach to Appendix R has been accepted by the NRC
Commissioners as discussed in SECY-85-306 (Reference 3).
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Question 2

Responses 2a and -
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and systems for the function of post-fire shutdown.”

If a plant cannot protect one redundant safety-related train per the requirements of I11.G.2,
I11.G.3 requires the plant to provide alternative or dedicated shutdown capability.

Definition of Al Shutdown in Generic | 86.1C

The definition of alternative shutdown capability raised concerns among utilities, since that
definition means that the rerouting of even just one cable to assure compliance of a system to
I11.G.2 would classify the system as "alternative”. This concern was addressed by the NRC in
Generic Letter 86-10 (Reference 1) in response to two guestions that clarified what the NRC
staff meant by alternate or dedicated shutdown.

Question 3.8.3 (Generic Letter 86-10, Enclosure 2, Page 17) states in part:

"It the system is being used to provide its design function, it generally is considered
recundant. If the system is being used in lieu of the preferred system because the
redundant components of the preferred system do not meet the separation criteria of
Section 111.G.2, the system is considered an alternative shutdown capability."

Question 5.1.2 (Genenc Letter 86-10, Enclosure 2, Page 20) states in pant:

"For the purpose of analysis to Section I1l.G.2 criteria, the safe shutdown capability is

defined as one of the two normal safe shutdown trains. If the criteria of Section 11.G.2
are not met, an alternative shutdown capability is required. The alternative shutdown

capability may utilize existing remote shutdown capabilities and must meet the criteria
of Sections I'i.G.3 and IIl.L of Appendix R."

FitzPatrick's safe shutdown capabilities which rely on low pressure ECCS systems use these
systems "to provide [their] design function” and quality as "one of the normal sate shutdown
trains.” (In this context, "normal” does not mean an anticipated, preferred, planned, controlled
shutdown. Rather "normal” is interpreted to be consistent with the response to Question 3.8.3
where the word is used to mean that, in an emergency, ECCS systems are providing their
design functions.)

Appendix R distinguishes between three different methods of achieving safe shutdown: (1)
normal safe shutdown, (2) alternate safe shutdown, or (3) dedicated safe shutdown. The rule
did not need to establish performance criteria for normal safe shutdown. This criteria was
already established in many other places, e.g. other parts of Title 10, Regulatory Guides, and
in the Final Safety Analysis Report. Section lll.L provided the performance criteria for
alternative or dedicated shutdown which did not exist elsewhere.
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The applicability of Section Ill.L was addressed by the NRC in Generic Letter 86-10
(Reference 1) by their response to Question 5.1.3 (Generic Letter 86-10, Enclosure 2,
Page 20) which, in part, states:

"Although 10 CFR 50.48(b) does not specifically include Section ll.L with

Sections IIL.G, J, and O of Appendix R as a requirement applicable to all power
reactors licensed prior to January 1, 1979, the Appendix, read as a whole, and the
Court of Appeals decision on the Appendix, Connecticut Light and Power, et al. v.
NRC, 673 F2d. 525 (D.C. Cir., 1982), demonstrate that Section /ll.L applies to the
alternative safe shutdown option under Section 111.G if and where that option is chosen
by the licensee. This does not preclude licensees from proposing and justitying other
methods . . . ." [emphasis added]

Therefore, the performance detailed in Section |Il.L applies only when the Authority chooses
the alternate or dedicated shutdown option of Appendix R.

FitzPatrick Low Pressure ECCS

“Normal" safety-related systems that are used for safe shutdown during and after a fire, whose
configuration during safe shutdown is that of a redundant safety-related train, have their
performarice goals defined by the UFSAR and the associated NRC SERs. Analyses for
design basis accidents (LOCA etc.) using low pressure systems are applicable to Appendix R
safte shutdown scenarios.

Section 6.5 of the FitzPatrick Updated Final Satety Analysis Report (UFSAR) describes ADS,
LPCl and CS as safety-related systems redundant to HPCI. This section outlines the
performance requirements for the use of ADS/LPCI or ADS/CS from inside the Control Room
to achieve safe shutdown in case of a fire. This section also provides a discussion of
suppression pool performance requirements and ECCS pump net positive suction head.
Using ADS/LPC! or ADS/CS to cool the core, it is possible to temporarily uncover the core
depending on the coolant level in the reactor when the low pressure ECCS are initiated. This
section states that analyses show that although the core may become temporarily uncovered,
no fuel damage occurs.

FitzPatrick UFSAR Section 6.5.1 states:
"As stated in the safety objective and in the Safety Design Bases, the ECCS remove
the residual and decay heat from the reactor core so that excessive fuel clad
temperature is prevented.”

"Since core cooling can be shown to be effective if the core geometry is maintained,
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clad integrity must be maintained. Since highly oxidized Zircaloy may fracture upon
cooling, this must be prevented to maintain core geometry after cooldown. Based on
the worst case experimental data, clad fragmentation upon cooldown can be prevented
for the time scale of interest here if the maximum cladding temperature is limited to
less than 2700°F."

"A 2200°F limit, has been established by 10 CFR 50.46 instead of a 2700°F limit."

“The actual performance of the Emergency Core Cooling Systems is such that peak
cladding temperatures (PCT) lower than 2200°F result across the complete break
spectrum.”

At FitzPatrick, for those areas requiring the use of ADS/LPCI or ADS/CS from inside the
Control Room to achieve safe shutdown in case of a fire, the low pressure systems (LPC| and
CS) are considered redundant safety-related trains to the high pressure systems (HPCI and
RCIC) for the fire area under consideration. The ADS/LPCI and the ADS/CS achieve and
maintain cold shutdown in accordance with the performance goals defined in the UFSAR and
the associated NRC SERs.

Conclusion

Since the use of ADS/LPCI and/or ADS/CS from inside the Control Room to achieve safe
shutdown in case of a fire is not considered alternative or dedicated shutdown, the
requirements of Section Ill.L. do not apply. FitzPatrick complies with 10 CFR 50, Appendix R
with respect to the use of ADS/LPCI and/or ADS/CS from inside the Control Room to achieve
safe shutdown. Therefore, no exemptions are required.

Low pressure ECCS are the safety-related systems redundant to HPC| and RCIC and the
applicable performance requirements are those detailed in the FitzPatrick UFSAR and the
associated NRC SERs. FitzPatrick's Emergency Operating Procedures (EOPs) instruct
operators to use low pressure systems to mitigate design basis accidents. The EOPs are
based on Emergency Procedure Guidelines which were developed with nuclear industry
groups and reviewed and approved by the NRC. Other commercial nuclear power plants also
use low prescure systems to comply with Appendix R's safe shutdown requirements.

Response 2c

As ontioned in response to question 1, conditions that would require use of low pressure
injecr.on systems (i.e. ADS/LPCI and/or ADS/CS) are of low probability and will be used only
whe' all other means of shutting down the reactor are not available or when the use of high
preusure systems must be avoided. Existing procedures reflect this.

Safet related systems that could/would be available for reactor coolant makeup are detailed
in the Authority's Appendix R analysis report. See References 4, 5 and 6. Except for portions
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of RCIC (Reactor Core Isolation Cooling) and the alternate shutdown systems, non-safety
related equipment was not modeled in the report. However, Abnormal Operating Procedure
28 ("Operation During Plant Fires," Reterence 7) does direct the operator to use non-safety-
related systems like the main feedwater and condensate systems if they are available and can
be used safely
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