From: Leonard Wiens , 2/ £./2-

To: ATD1.ATPI.MSM  Mark Miller, RII
Date: 5/24/96 7.31am

Subject: TS ISSUE

Mark: Attached is the response from Chris Grimes. Chris tends to be a little curt, but
he indicates that although not explicitly contained in one statement, the position is
covered in existing guidance. | will look into it a little more myself, if for no other reason
than to get a little smarter in this area myself. (Like | said, | have been asked similar
questions before without having a good answer. Its about time | did | guess)

Sorry. An old guy like me takes time to learn these new-fangled systems.

704090282 970407
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October 28, 1994

MEMORANDUM TO: Bruce A. Boger, Acting Director
Division of Reactor Projects, RII

FROM: John A. Zwolinski, Deputy Director (Original Signed By)
Division of Reactor Projects I/II, NRR
SUBJECT: REQUEST FOR ASSISTANCE IN ADDRESSING ISSUES REGARDING ST.

LUCIE UNITS 1 AND 2 REFUELING PROCEDURES - TIA 94-023 -
(TAC NOS. M9C%25 AND M90246)

We have completed the review of TIA 94-023 concerning two issues relating to
St. Lucie’s refueling procedures. The first issue concerns whether it is the
intent of the licensee’s technical specifications to have a licensed operator
present as an observer during crane operation and fuel movement. The second
concerns whether the Recommended Move List is part of the refueling procedure,
and subject to the licenses’s approval and change process.

The review was performed by the Human Factors Assessment Branch. The
evaluation of these issues is attached.

Docket Nos. 50-335
50-389

Attachment: Safety Evaluation Report
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HUMAN FACTORS SAFETY EVALUATION REGARDING REFUELING PROCEDURES

EOR
ST, LUCIE UNITS 1 AND 2 (TAC Nos. M90425 and M90246)

1.0 INTROOUCTION

The Human Factors Assessment Branch has reviewed the memorandum from Bruce
Boger to Gus Lainas, dated September 19, 1994. The memorandum addressed two
specific issues of concern with St. Lucie’s refueling procedures. The first
issue is whether it is the intent of the licensee’s technical specifications
to have a licensed operator present as an observer during crane operation and
fuel movement. The second is whether the Recommended Move List is part of the
refueling procedure, and subject to the licensee’s Technical Specifications
(TS) requirement for review and approval of changes to procedures.

2.0 EVALUATION
First Issue: St. Lucie's Technical Specifications

In the September 19 memorandum, Region Il requested NRR interpretation of St.
Lucie’'s Technical Specification 6.2.2.4.

Technical Specification (TS) 6.2.2.d states:

ALL CORE ALTERATIONS shall be observed by a licensed
operator and supervised by either a licensed Senior
Reactor Operator or Senior Reactor Operator Limited to
Fuel Handling who has no other concurrent
responsibilities during this operation. The SRO in
charge of fuel handling normally supervises from the
control room and has the flexibility to directly
sup;rvise at either the refueling deck or the spent fuel
pool.

10 CFR 50.54(m)(2)(iv) requires that "each licensee shall have present, during
alteration of the core of a nuclear power unit (including fuel loading or
transf.r{ a person holding a senior operator (SRO) license or senior operator
license 1imited to fuel handling (LSRO) to directly supervise the activity
and, during this time, the licensee shall not assign other duties to this
person." The NRC interpretation of "directly supervise the activity" is that
the SRO will supervise at the location of the activity of core alteratiors and
fuel movement.

In contrast to this requirement, the licensee’s technical specification allows
for observation of core alterations and fuel movement by a Reactor Operator
and supervision by an SRO or LSRO who may supervise from the control room.
This position was confirmed in a letter from Region Il to the licensee dated

September 30, 198].



NRR has no regulatory basis for interpreting the licensee’s technical
specifications regarding their requirement for a licensed operator observer.
There ‘s no requirement for such an observer in the regulations. However,
because the regulations require direct supervision by an SRO or LSRO who has
no other concurrent duties, NRR believes that the licensee should modify their
technical specifications to bring them into compliance with the regulations.
NRR recommends that the region along witi, NRR Projects request that the
Ticensee modify their technical specification accordingly. Standard Technical
Specification Section 5.2.2 provides an acceptable example. If the licensee
does not choose to amend their technical specifications, we are prepared to
tapport a compliance backfit.

Second Issue: Refueling List as Part of the Procedure

The second issue is whether the Recommended Move List is part of the refueling
procedure, and subject to the licensee’s TS requirement for review and
approval of changes to procedures.

In previous cases dealing with this question, the NRC has determined that the
fuel movement 1ist is part of the refueling procedure and any changes to the
movement 1ist must go through the licensee’s procedure change process.



SLSFPI

Joseph W. Shea, Project Manager
Project Directorate 1-2

Division of Reactor Projects - 1/11
Oftice of Nuclear Reactor Regulation

FROM: Jan A. Norris, Sr. Project Manager
Project Directorate 11-1
Division of Reactor Projects - I/11
Office nf Nuclear Reactor Regulation
SUBJECT : ST. LUCIE UNITS 1 AND 2 - SPENT FUEL POOL SURVEY

This memorandum provides the information requested by the February 8, 1996,
memorandum from John Stolz regarding a review of the spent fuel pool practices
and current licensing basis.

Attachment: St. Lucie SFP Survey
Docket Nos. 50-335 and 50-389
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ST. LUCIE SPENT FUEL POOL SURVEY
Spent Fuel Poo! (SFP) System Design
UNIT 1

The system is composed of heat exchanger, filter, ion exchanger, pump
suction strainer, ion exchanger strainer, gumps. giping and valves. The
system has only one train of components. The cooling portion of the
fuel pool system 1s a closed loop system consisting of two half capacity
pumps and one full capacity heat exchanger. For normal refuzling
discharge conditions. one fuel pool pump and the fuel pool heat
exchanger are in service. During abnormal refueling conditions, such as
full core discharge, two fuel ?001 puaps and the heat exchanger are in
service. The system is manually cor’rolled from a local control panel.
High fuel pool temperature, high and Tow fuel pool water level, and a
low fuel pool p discharge pressure alarms are announciated in the
control room. Makeun to the fuel pool comes from the refueling water
tank. The heat exchanger is cooled by component cooling water. The
system 15 designed to provide a minimum of 9 feet of water above the top
of the fuel during handling and storage operation.

UNIT 2

The system is composed of heat exchangers. filter, ion exchanger, pum?
suction strainer, ion exchanger strainer, pumps, g1p1ng and valves. The
system has only one train of components. The coo ing portion of the
fuel pool system is a closed loop system consisting of two half capacity
pumps and two full capacity heat exchangers. Full capacity condition
corresponds to the design condition of a full core placed in the spent
fuel pool seven days after reactor shutdown. in adtches, the most recent
of which has been coo11n? for 90 days. For normal refueling discharge
conditions, one fuel pool pump and the fuel pool heat exchanger are in
service. During abnormal refueling conditions, such as full core
discharae, two fuel ?ool pumps and the heat exchanger are in service.
The system 1s manually controiled from a loca) control panel. High fuel

pool temperature, high and low fuel pool water level, and a Tow fuel
pool pump discharge pressure alarms are announciated in the control
room. Makeup to the fuel pool comes from the refueling water tank, The
heat exchanger is cooled by component cooling water. The system is
designed to ﬁrov1de a minimum of 9 feet of water above the top of the
fuel during

andling and storage operation.
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St, Lucie 1

SUMMARY OF CLB REQUIREMENTS RE:SPENT FUEL POOL DECAY HEAT
REMOVAL/REFUELING OFFLOAD PRACTICES

Technical Specification limits are provided for:
TS 3.9.3: 72 hour minimum decay time.

T8 3.9.5: Direct communications between the control room and the refueling station during
core alterations.

TS 3.9.6: Mar.ipulator crane shall be used to move fuel assemblies and be operable.
TS 3.8.7: Crave travel with heavy loads (> 2000 Ibs.) over irradiated fuel is prohibited.
TS 3.9.11: Minimum water ievel 23 feet above the top of irradiated fuel in the SFP.
TS 3.9.12: At least one fuel p~ol ventilation systemn shall be operable.

TS 3.9.13: Maximum load for the spent fuel cask crane shall not exceed 25 tons.

TS 3.8.14: Decay fuel assemblies for 1180 hours (1490 hours for >one-third core) prior to
movement of the spent fuel cask into the fuel cask compartment.

The fuel pool system is designed to provide shieiding for irradiated fuel so that personnel
dose rates do not exceed 2.5 mrem/hr; maintain pool temperature below 150 °F under
offload conditions; maintain purity and clarity of the SFP, refueling cavity, and refueling
water tank water; and maintain water level 9 feet above the irradiated fuel during transfer
operations,

Design heat load for the normal batch discharge case assumes 18 batches of BO assemblies
discharge to the SFP in 18 month intervals, followed by a discharge of B0 assemblies after
160 hours of decay. With a single pump and heat exchanger in operation, the system can
maintain SFP temperature below 134 °F. Time-to-boil assuming cooling was completely
lost at “he maximum temperature i= 13.43 hours. A full capacity pump is available should
the first pump fail. [FSAR Sectiun 9.1.3.2] Normal discharge heatioad is 16.42 x 10°
Btu/hr, [Staff rerack safety evaluation dated 3/11/88)

Coes the licensee consider the failure of the fue! pool heat exchanger credible. Having 8
single heat exchanger does not provide for single failure /this component is passive)

The FSAR describes the normal batch discharge case as a one-third offload. In March the
licensee plans to offload a full core. Is it and abnormal otfioad or do they "normally” off
load a full core. If so, change the FSAR.

Design heat load for the abnormal batch discharge case assumes 18 batches of 80
assemblies discharge to the SFP in 18 month intervals, followed by a discharge of 217
assemblies with 169 hour of decay. With both pumps and & single heat exchanger in
operation, the system can maintain SFP temperature below 151 °F. Time-to-boil assuming
cooling was completeiy lost at the maximum temperature is 5.04 hours. The capability to
withstand a single failure criteria was not assumed [FSAR Section 9.1.3.2]. The heat load
for the abnormal case is 33.70 x 10° Btu/hr. [Staff rerack safety evaluation dated 3/11/88]



The staff also sccepted a single failure of the SFPCS pump with a full core in the SFP. The
maximur temperature reached 167 °F under these assumptions, [Staff rerack safety
evaluation dated 3/11/88)

The licensee’s FSAR does not describe this scenario (full core offioad - single failure). The
licansee should be questioned whether a SFPCS single failure under full core offioad
heatload is part of their licensing basis.

The storage capacity for Unit 1 SFP is 1706 fuel assemblies (7 2/3 cores).
Boron concentration shall be maintained at a minimum of 1720 ppm.

The spent fuel poo’ is designed to withstand the steady state water temperatures of
217 °F.

Meakeup sources to the SFP are from: refueling water storage tank, city water storage tank,
city water storage tanks via portable fire pump, and the Hrimary water tank. A seismic
Category | source is available from the intake cooling water inter-tie (salt) at 160 gpm
[FSAR 9.1.3.4.5).

Lining up seismic makeup using the refueling water tank is complicated. The PM should
review the procedure to ensure it exists and that the licensee trains on it periodically.

No other implicit or explicit prohibitions exist within the CLB against performing a full core
offioac for any given refueling outage.

Discrepancies:

None. However, see comments in each section above.



St. Lucie 2

SUMMARY OF CLB REQUIREMENTS RE:SPENT FUEL POOL DECAY HEAT
REMOVAL/REFUELING OFFLOAD PRACTICES

Technical Specification limits are provided for:
TS 3.9.3: 72 hour minimum decay time.

TS 3.9.5: Direct communications between the control toom and the refueling station during
core alterations.

TS 3.9.6: Manipulator crane shall be used to move fuel assemblies and be operable.
TS 3.9.7: Crane travel with heavy ioads (> 1600 Ibs.) over irradiated fuel is prohibited.
TS 3.9.11: Minimum water level 23 feet above the top of irradiated fuel in the SFP.
TS 3.9.13: Maximum load for the spent fuel cask crane shall not exceed 100 tons.

TS 3.9.14: Decay fuel assemblies for 1180 hours (1490 hours for >one-third core) prior to
movement of the spent fuel cusk into the fuel cask compartment.

The PM s“ould ask why there isn’t & fuel building ventilation TS similar to Lit 1 T8
2.9.12.

The fuel pool system is designed to provide shielding for irradiated fue! so that personnel
dose rates do not exceed 2.5 mrem/hr; maintain pool temperature below 150 °F under
offioad conditions; maintain purity and clarity of the SFP, refue'ing cavity, and refueling
water tank water; and maintain water level 9 feet above the irradiated fuel during transfer
operations.

Design heat load for the normal batch discharge case assumes 11 batches of 80 assemblies
discharge to the SFP in 18 month intervais, followed by a discharge of 80 assemblies after
120 hours of decay. With a single pump and heat exchanger in operation, the system can
maintain SFP temperature below 131 °F with a CCW temperature of 100 °F. Time-to-boi!
assuming cooling was completely lost at the maximum temperature is 12.6 hours. A full
capacity pump is available should the first pump fail. [FSAR Section 9.1.3.1] Normal
discharge heatload is 16.42 x 10° Btu/hr,

Design heat load for the full core discharge case assumes 11 batches of BO assemblies
discharge to the SFP in 18 month intervals (the most recent has deceyed 90 days),
followed by a discharge of 217 assemblies with 168 hours of decay. With both pumps and
a single heat exchanger in operation, the system can maintain SFP temperature below 148
°F with a CCW temperature of 10C °F. Time-to-boil assuming coolin was completely lost
at the maximum temperature is 3.9 hours. The capability to withstand & single failure
criteria was not assumed. The heat load for the abnormal case is 30.3 x 10° Btu/hr (FSAR
Section 9.1.3.1). A single failure was analyzed for this heat load case. The maximum pool
temperature under full core offload heatioad was found to be less than *60 °F [FSAR
9.1.3.3).

Piping and components in the SFPCS are Quality Group C, seismic Category |, designed for
a temperature of at least 200 °F. [FSAR Section 9.1.3.2.1, and Table 9.1-6.]



Normal makeup sources 1o the SFP are from the refueling water storage tank and the
primary water tank. Three million gallons of makeup are also available from the city water
storage tanks, condensate storage tank, demineralized water tank, and others, A seismic
Category | source is also available through hoses from the intake cooling water header.
[FSAR Section 9.1.3.3.1)

7. No implicit or explicit prohibitions exist within the CLB against performing a full core offload
for any given refueling outage.
Discrepancies:

None



: August 6, 1996

MEMORANDUM YO: Jon R. Johnson, Acting Director
Division of Reactor Projects
Region 11

FROM: Frederick J. Hebdon, Director /s/
Project Directorate I[-3
Division of Reactor Projects [/II
0ffice of Nuclear Reactor Regulation

SUBJECT: TECHNICAL ASSISTANCE REQUEST (TIA 95-013) IN ADDRESSING ISSUES
RELATING TO THE ADEQUACY OF A 50.59 EVALUATION AT ST. LUCIE
UNIT 2 (TAC NO. M93372)

In a2 memorandum dated August 28, 1995, NRR assistance was requested in
evaluating the acceptability of a 50.59 evaluation supporting isolation of a
diesel generator fuel oil transfer system leak at S5t. Lucie Unit 2. 1In
addition, several generic questions concerning the relationship between
Probabilistic Risk Assessment (PRA) evaluations and 10 CFR 50.59 requirements
were presented for NRR respon.e.

The Probabilistic Safety Assessment Branch, NRR, has completed its review of
these ‘ssues. A discussion of these issues and NRR's response to your
questions is contained in the attached memorandum dated July 30, 1996. The
positions stated in the attachment have been reviewed by the Office of the
General Counsel and they have no legal objection to these positions.

Docket No.: 50-389
Attachment: As Stated

cc w/attachment: R. Cooper, RI
W. Axelson, RIII
J. Dyer, RIV
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MEMORANDUM TO:

SUBJECT:

Plant Name:
Utility:

Docket No.:

TAC No.:

Project Manager:
Review Branch:
Review Status:

Mg wwa O

Frederick Hebdon, Director
Project Directorate 11-3
Division of Reactor Projects I/11

Edward J. Buicher, Chief
Probabilistic Safety Assessment Branch
Divisicn of Systems Safety and Analysis

RESPONSE TO REQUEST FOR ASSISTANCE IN ADDRESSING ISSUES
REGARDING ST. LUCIE EMERGENCY DIESEL GENERATOR FUEL OIL
TRANSFER SYSTEM LEAK ISOLATION AND USING OPERATOR ACTION IN
PLACE OF AUTOMATIC ACTION (TIA 95-013)

St. Lucie Unit 2

Florida Power & Light Co.
S0-389

93372

Leonard A. Wiens

SPS8
Complete

The attachmest to this memorandum is our response to TIA 95-013. It

contains our responses to the specific questions raised by Region II regarding

the 10 CFR 50.59 FPL Safety Evaluation (JPN-PSL-SENS-95-013), and the

application of PRA methcdology and related issues.

If you have any questions

regarding our respomse to the TIA request or regarding the licensze’s PRA

assessment which was included in the TIA, please contact John Schiffgens at

415-1074 (E-mail:

J0S), or John Flack at 4]15-1094 (E-mail JHF). In addition,

we are in the process of developing a formal position on the use of PRA in the

10 CFR 50.59 process which wil) be sent to you in a separate memorandum.

Attachment:
DISTRIBUTION

As stated

Docket File SPSB File LWiens

*SEE PREVIOUS CONCURRENCES.

DOCUMENT NAME: G:\STLUCIEQ.TIA

Te mesive 8 copy of thin documant, indicats b e bax: “C* = \ v witheut attechment/enciosurs “E° » Copy with sttachment/encloswe *N* & Ne copy
OFFICE |SPSB:DSSA £ JSPSB:DS- . £ | SPSB:DSSA E | SPSB:DSSA £ | DDSSA £
NAME SRosenberg* JSchiffgens* JFlack* tEButcher* GHolahan*

DATE 5/29/%96 5/29/96 5/29/96 5/31/96 6/11/96
OFFICE |PECH; £ J06C v £

NAME DMat thews ezl

DATE + [2K /96

St

g

fv. O

ATTACHMENT



prﬂuﬂkb
% UNITED STATES
NUCLEAR REGULATORY COMMISSION

;w ) | REGULATORY co

July 30, 1996

Poput

MEMORANDUM TO: Frederick Hebdon, Director
Project Directorate 11-3

Division of Reactor Projects /11

FROM: Edward J. Butcher, Chief %‘ﬁz
Probabilistic Safety Assessment Branch
Division of Systems Safety and Analysis

SUBIFLY: RESPONSE TO REQUEST FOR ASSISTANCE IN ADDRESSING ISSUES
REGARDING ST. LUCIE EMERGENCY DIESEL GENERATOR FUEL OIL
TRANSFER SYSTEM LEAK ISOLATION AND USING OPERATOR ACTION IN
PLACE OF AUTOMATIC ACTION (TIA 95-013)

Plant Name: St. Lucie Unit 2

Utility: Florida Power & Light Co.
Docket No.: 50-389

TAC No.: M93372

Project Manager: Leonard A. Wiens
Review Branch: SPSB
Review Status: Complete

The attachment to this memorandum is our response to TIA 95-013. It
contains our responses to the specific guer’‘~ns raised by Region II regarding
the 10 CFR 50.59 FPL Safety Evaluation {uPn-P5L-SENS-95-013), and the
application of PRA methodology and related issues. If you have any questions
regarding our response to the TIA request or regarding the licensee’'s PRA
assessment which was 1~cluded in the 7IA, please contact John Schiffgens at
415-1074 (E-mail: JOS), or John Flack at 415-1094 (E-mail JHF). In addition,
we are in the process of developing a formal position on the use of PRA in the

10 CFR 50.59 process which will be sent to you in a separate memorandum.

Attachment: As stated

Gl GR Y
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RESPONSES TO SPECIFIC TIA 95-013 QUESTIONS

Is the attached 10 CFR 50.59 FPL Safety Evaluation (JPN-PSL-SENS-95-013)
considered acceptable?

No. The attached 10 CFR 50.59 FPL Safety Evaluation is not considered
acceptable.

The 50.59 evaluation prepared by FPL for St. Lucie is not acceptable
because it involves an unreviewed safety question. An unreviewed safety
question exists because the proposed change introduces a new procedure
and associated malfunctiorn of a different type (operator error) and
involves an increased probability of the malfunction of equipment
important to safnt{ (mechanical vaive failure to open). Specifically,
the 28 EDG fue) oi) isolation valve, which is a manua valve, is
normally in a LOUKED OPEN position and requires no change-of-state for
EDG operation. The proposed change involves operating with this valve
in the closed position and opening it manually as needed. With the
valve in the closed position, two new failure modes exist for the fuel
o1l supply system: failure of the operator to open the fuel oil manual
isolation valve, and mechanical failure of the valve to open. One
failure mode results in a malfunction of a different type, introducing
operator error where no operator action was required before. The other
incrpases the probability of malfunction of the valve, since the
probability of failure to open is ?reatcr than zero, where it was zero
before. Both increase the probability of malfunction of the 2BEDG.

In the evaluation, JPN-PSL-SENS-95-013, Rev. O, page 8, FPL improperiy
answered the question "Does the proposed activity increase the
probability of occurrence of a malfunction of equipment important to
safety previously evaluated in the SAR?" by stating that "the
compensatory actions assure the reliability of the EDG fuel o1l supply."
In general, the introduction of compensatory measures suggests that
there is an unreviewed safety question for which compensation is needed,
hence, a 50.90 submitta) should be prepared by the licensee and
evaluated by the staff to determine whether the compensation is
adequate. Frequently, however, licensees refer to risk reducing
features that are an integral part of the change as compensatory
measures. For example, introducing operator instructions for a newly
instituted manual operation should not be considered a compensatory
action nor should new administrative controls intended to assure
sufficient time to perform the action. Although NRC Inspection Manual,
*part 9900: 10 CFR Guidance," provides some 1imited guidance on
compensatory actions, the staff is in the process of better defining
what constitutes appropriate use of compensatory measures in 10 CFR
50.59 safety evaluations. In this case, the change consists of the
licensee introducing a procedure and operating restrictions to replace
an automatic “"supply on demand" condition. The "compensatory” actions
were intended to make the procedure as reliable as the original
configuration, however, they did not.
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The licensze also stated that "the failure of the EDG fuel oil isolation
valve is possible” and provided a quantitztive assessment. Its

10 CFR 50.59 evaluation quantified the Ziange in frequency of the loss
of the B side electrical bus in ccnjunction with a LOOP inftiating
event. The result obtained was a 6% increase in the frequency per year
of the loss of the 2B3 4.16ky bus in conjunction with a LOOP. The
report does not provide sufficient detail on model and assumptions to
evaluate the licensee’s analysis. It should be noted that for an
appropriate analysis (i.e., one intended to demonstrate compliance with
the provisions of 10 CFR 50.59), the change should have been assessed in
terms of the probability of malfunction of equipment gr the probability
of cccurrence or the consequences of an accident. In this case, the
I}c::sca Egzuld have explicitly evaluated the probability of malfunction
0 e .

From a PRA perspective, is it possible to completely mitigate a risk,
once introduced?

Yes. Not only can an introduced risk be mitigated, i.e., reduced, it
can have a positive safety impact, i.e., the risk can be made lower than
it was originally. It is often a matter of economic balance; how much
will it cost to reduce the risk. It is frequently possible to put in
place equipment, change equipment configurations, and/or change
procedures so as to effectively and satisfactorily mitigate risk (e.g.,
to mitigate the increase in risk associated with an increase in the
probability of equipment malfunction or accident initiation) in a cost
effective manner when the introduced risk is fully understood. This is
significant with regard to 50.90 submittals. 10 CFR 50.59 evaluations
are concerned with identifying unreviewed safety questions, i.e., with
deciding whether a proposed change (a) may increase the probability of
occurrence or the consequences of an accident or malfunction of
equipment important to safety previously evaluated, (b) may create a
possibility for an accident or malfunction of a different type than any
evaluated previously, or (c) reduces a margin of safety as defined in
the basis for any technical specification. That is, 10 CFR 50.59 is

a decr2ase in safety not with how

Is the Ticensee’s position (that the risk of operator failure/error can
be mitigated, probabilistically, through procedures and training) valid?

Yes. Operator failure probabilities can be reduced through the use of
improved procedures, proper training, increased knowledge, etc.

However, 1t should be noted that although the probability of human error
can be reduced or mitigated through procedures and training, it cannot

be reduced to zero.

It should also be noted that for a given iask, hardware is usually more
reliable than human action, and the uncertainty associated with
quantifying human action is usually greater than the uncertainty
associated with hardware reliability. For example, if an automatic
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hardware action 1s substituted with a human action, the point estimates
of the failure probabilities for the human performance are ?onorally
greater than for the hardware performance and there is usually more
uncertainty associated with the human error probability than there is
with the hardware failure probability.

Do probabilistic estimations of cperator error rates presuppose the
existence of procedures and trainin? and if so, can one then take credit
for them in 2 deterministic mitigation of risk?

In human relfability analysis (HRA), perfcrmance shaping factors (PSFs)
modify human error probabilities by accounting for the impact of various
factors on operator actions. PSFs include procedures and training among
other factors such as stress, environmental conditions, etc. However,
analysts will sometimes use "screening” values for human error rates.

These screening values are usually bounding "guesses” and may not
include performance shaping factor aspects.

Whether or not credit can be taken for the existence of procedures and
training in a "deterministic mitigation of risk," is outside the purview
of PRA. If by "deterministic mitigation of risk" is meant "evaluation
of the mitigation of risk using techniques other than probabilistic,”
one should be able to take credit for procedures and training in
assigning an "effectiveness measure” to operator actions. The
difficulty would be in devising a "measure"” and applying it
systematically in a deterministic framework.

Can 10 CFR 50.59 requirements (that the probability of failure of
components important to safety not be increased 1f no unreviewed safety
question {s deemed to exist) be satisfied if new failure mechanisms are
added to a previously reviewed system?

A proposed change, test, or experiment (CTE) can not be made under the
provisions of 50.59 if i1t involves an unreviewed safety question. The
stated change, resulting in the introduction of a new failure mechanism
(e.g., replacing a manual valve with an MOV), would involve an
unreviewed safety question, because it may result in a malfunction (of
equipment important to safety) of a different type than any evaluated
previously in the safety analysis report. In addition, a change which
introduces a new failure mechanism, may increase the probability of
malfunction of equipment (e.g., a train or system) important to safety
previously evaluated, and thereby also constitute an unreviewed safety
question,

PRA insights are beginning to provide a more structured evaluation

process for proposed changes to facilities and, as a result, are showing
that changes (in a 10 CFR 50.59 context) present finite, although small,
increases in the probabilities of failures. Is there a threshold value
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of increased {robabiiity (representing "negligible® or "insignificant®
increases) below which 10 CFR 50.59 criteria (for demonstrating that
unreviewed safety questions do not exist) are satisfied?

No. According to the rule, the proposed CTE must not, nor have a
credible potential to, result in a finite increase in the probability
:g E:;lgses;n order for it to be implemented under the provisions of

The response to a related TIA from Region II, transmitted via letter
from you to Edward Greenman dated June 23, 1993, stated in part that
*NRR has no :::ticulnr objection to the use of PRA in 10 CFR 50.59
evaluations recommends that it play & supportive role in conjunction
with other inputs, such as engineering Jud?cl.nt and operating
experience.® In the given case at St. Lucie, when PRA insights provide
information counter to (as opposed to supportive to) the 10 CFR 50.59
conclusions, is 1t appropriate to accept deterministic conclusions over
the PRA-indicated increase in probabilities of failure?

In general, when there are differences in conclusions based on
deterministic considerations compared to those based on probabilistic
considerations, the solution is not to simply accept one over the other
but to determine the reason for the differences. Fundamentally, such
analyses, if done properly, should complement each other, the latter
being an extension of the former. In this regard, it should be kept in
mind that engineering judgement about components and systems is
incorporated in PRA models, as is operating experience and associated
data. The inputs to different assessments need to be consistent if the
outputs or resuits are to be consistent. Frequently, differences can be
reconciled by identifying and evaluating assumptions incorporated in the
assessments,
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{EMORANDUR FOR: Stewart D. Ebneter, Regional Admlnistrator Region II

FROM: William 7. Russell, Director
oOffice of Nuclear Reactor Regulatio

SUBJECT: INSTITUT'Ni N+1 AT ST. LUCIE

This refers to your memorandum dated June 28, 1996, in which you
'requestod my concurrence in returning resident inspector staffing at St. Lucie
}to N+1. 1 have reviewed your request and agree that b;sed on plant j
performance, the exemption te N+l staffing at St. Lucie that was approved in

my memorandum dated October 2, 1995, should be rescinded.

cc:

Taylor, EDO
. Martin, RI

Miller, RIII
Callan, RIV
. McCree, EDO
. Hebdon, NRR
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Koo Joﬂalmlw Depertment Ops Test

surveilisnces performed is reduced. This is desirsble because this limits the number of

Mﬂwmehmdmebmum

NMmmmwwhmMm“mdm»mu

surveillance. Amumumofummmm»wunum :
These PMs are in two major categories; pumps and fans, and valves and AFW Terry Turbine.

| have reviewed MPM!M&MMMSCEMWdemw

and have collectively come io the following two conclusions.

Padnmm.lhtMmMmoﬂwa&wupm‘luMmdh
lubrication. These are considered 1o have » mincr, if any, impect on the performance of the
mmmmunmenm.mm-nmlmmmmm
quarterly surveillances with no Mmmmmamumwﬁmu
influenced any surveiilance. Also, some of the components are run during norreal plant
Mpmbmwimcwgin(p\mpmuw;:mt and other purnps and
mmmwmmmmdum.mw
ﬁmwewyofPMstmumwhmmnwmum.

The PMs performed on FCVO7-1A, FCV-07-1B, and the AFW T~ Turbine, and
Gmmmmthmm”mmofmw. The tests
mumuwzm-uwmmofmmmm«mmv
surveillance. mm«mmumdmmv-wu

MjmmwunWoftbwnmmWwimmw

TOTAL P.12



AP-1-0010125A



il
ot 0S00Zre | &0 AQ Perse) vl S:Mﬂ v | v | o] wm N oW Pag dung sO8 | ocioa
M = @A Gy we g . 8 pese) }.m = w - n— = S-St_u‘.q.u = 8 $|am
- b» ~e e ua b et 2 - !“Hn «-208n
¥ noad Euyons o opd peusoped - & ¥
b0 2ON \fillwiw v o BS L Il O Ausds pmungmooy | 848 ASS
\s.,bw‘ anen Mgy o8 . 8 | weeo 24 s ¢ e | o A
?
ved) o4 = KISy 3i ) 060) Brsea LSy
sy o4 2 M O8] M) W) VEEM S A
B Fn s TR -
v | wsio <2 we | o s gtiho..hnl! 052
S fupdo 0 soud Bsd 53 < 2] ¢
2 % enssesd 1o L3 . . PesOD 3 ¥~ ° séung Buleyd o Ly OS2
m I..Sq..“.ﬂﬁ.hhv! - weits [Imu — w o% S 2vi @00 | 2020 381
-
Y um suss T (D62 WS wIEC) o4 a R
m CENZ A 10 150 PAPUeD) e uedo e ~i & ey 1 osi vy 46 dooy | w020 3s
& N | Pesop ¥ wN_ | O i v IOA CLUSIQ BINQ LIS | O26E0A
. W Poweyy | nel gy | (sepe) | vopseg [uemsed | VO [ ewyy ouny | (seuey B0 e T
- el {pebey | AT | purbey | ey pogbays | mepy | sama
3 vomsog | pmowey| wed | mw3 ampenyy | muz | esper
- o | wests [—— OpIeHUSL [ WS Apo
o T v
W ‘BAJEA SY4S T SOIBIIPUL LALINICO BL 8X04S pannbel Ul S BION
& (01 jo g oled)
SIATVA JNOIHINON - IST1 I1OAI IATWA
% H8# L33KS YIiVO
> SI33WS Viva
m.v 6€ NOISIAIL "'VS210100-1 'ON 3UNAI00Hd IAILVHISININGY
I LRN N 'AS
9cZ w |b ebey




AP-2-0010125A



ST. LUCIE UNIT 2
ADMINISTRATIVE PROCEDURE NO. 2-0010125A, REVISION 43
SURVEILLANCE DATA SHEETS

DATA SHEET #88
VALVE CYCLE TEST - NON-CHECK VALVES
#Page 11 of 13)

Note: S in required siroke time column indicates ESFAS vaive.

966T~5T-0

— ——

Seleizet N
oy | Shoke Time Direction Felt Position Systam abve
Exerclse | Erfer | Maxbrwen Entar e Aastored | Posion
Syminem Vave | Ackuel | Required Actuet | Required | LV Required |  Test
Yave: Mo Description {iniais) | Time Tine O/C | Peaiion | Postlon | (inilleis] § Afer Test| Mathod Aormake
NTIAL
I Have I5C M Lead 22 on
ey - - YD 849 in catinet ESC-S8.
SEOQ738 | 28 Hydrasne Pusmp Mierd, SRPRRPIS . Ciosed 6 [2cpesEm M ma3
3 Heve 18C w0 iand Lead #2 on
“ C | WA A o e
‘ 8 CS ver - “ Ao PM s compie s peior %
ieiin Flow Canteo! 3 » o Closed | B /] wtosing FOV 07-18. -
B Contstyment o Locked
Mvore Swoy st 143 c | wa wia _ - 1 m\_k M,i\
FOV-26-1 | Conteinment Samgte tsot i c FC Open | B Ded NoY
on
FCV-26-2 | Conieinmand Sampie tsot § c FC Open 8 ey
p— 5 PREV ou
FCV-28.3 | Contalmant SBamgis lsol : & FC Ogen n Rev
FOV-28-4 | Contsinment Sample lsol s! C FC Open 8
FOV-29.8 | Contelwnent Sample isol : C FC Open 8
FCV-268 | Contslnment Semole et 2 c FC Open B

bRy 101

ST 430 JuApISAN 1IN 35

Zsy 19v v T

e’



:404-331-6471

o Tranmnsmit Conf.Repaort *»¥

Jul 15 62 12:08

oRA ---> 8-301-415- 5431
No. 0003

Mode NORMAL

Time 4'30"

Pages 14 Page(s)

Result 0K




. Qas\ﬂ. Oy:s-é T

‘P‘_J" num,'o 0C K. Law oig
S ‘JNITED STATES Ber A%
= e G NUCLEAR REGULATORY COMMISSION . -

; 4 WASHINGTON, D.C. 206860001 b Codvlran

",‘0 . ~ o« Nacveolew

/. O:LSH

7/

9 4L 10 A 46
July 2, 1996

MEMORANDUM TO: Jon R. Johnson, Acting Director '\ Z
Division of Reactor Projects, RIV

FROM: Frederick J. Hebdon, Director
Project Directorate [1-3
Division of Reactor Projects I/II, NRR

SUBJECT: TECHNICAL ASSISTANCE REQUEST (TIA 96-007) REGULATORY
ACCEPTABILITY OF LUBRICATING VALVES PRIOR TO SURVEILLANCE
TESTING (TAC NOS. M95274 AND M95275)

In a memorandum dated April 12, 1996, as a result of valve stroke timing
practices at the St. Lucie Plants, you requested NRR assistance in evaluating
the acceptability of lubricating valves prior to the performance of stroke
time testing. You also asked NRR to resolve a question as to whether the
purpose of the stroke time testing was to demonstrate current and past
operability of a valve, current and future operability of a valve, or both.

The Mechanical Engineering Branch (EMEB), NRR, has compieted its review of
these issues. A discussion of these issues and NRR’s response to your
questinns i1s contained in the attached memorandum dated June 24, 1996.
Docket Nos.: 50-335 and 50-389
Attachment: As Stated
cc w/attachment: R, Cooper, RI

W. Axelson, RIII

J. Dyer, RIV

Contact: L. Wiens, NRR\PDII-3
415-1495

} Y | )
“o-h-ow R «Lnb. D e ]
4



June 24, 1996

MEMORANDUM TO: Frederick J. Hebdon, Director
Project Directorate 11-3
Oivision of Reactor Projects [/II

FROM : Richard H. Wessman, Chief
Mechanical Engineering Branch
Division of Engineering

SUBJECT: TECHNICAL ASSISTANCE REQUEST (TIA 96-007)
REGULATORY ACCEPTABILITY OF PRELUBRICATING VALVES
(TAC Nos. M95274/M95275)

In a memorandum dated April 12, 1996, Ellis . Merschoff, Director, Division
of Reactor Projects, Region 11, discussed the determination b{ Region Il
inspectors that the licensee of the St. Lucie nuclear power plant had
lubricated a containment spray flow control valve prior to performing stroke
time testing under Section XI of the ASME Boiler & Pressure Vessel Code. The
Region Il imspectors considered this pre-lubrication to result in a
nonrepresentative test of valve capabilities.

Region Il requested the Office of Nuclear Reactor Regulation (NRR) staff to
respond to specific questions on the acceptability of the licensee’s actions
in pre-lubricating valves prior to testing. Attached is our response to those
questions.

CONTACT: T. Scarbrough, DE/EMEB
415-2754

Docket Nos.: 50-335
50-389

Attachment: As stated

cc w/attachment: J. T. Wiggins
A. F. Gibson
G. E. Grant
T. P. Gwynn
Ristribution:
Central Files
EMEB RF /CHRON
L¥iens
RCroteau
Valve List
DOCUMENT NAME: G:\SCARBROU\RHWLIRE and PRECOND
To receive & ¢ of this document, indicate in the box € w/0 ettachment/enc losure Esl with stetachment/enclooure ¥ = No ot

OFFICE “j%&} EMEB:DE ™ | E
NAME TSéar rough Rvoss:gu
oate | 6 /2796 L /24196

e L
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REGULATORY ACCEPTABILITY OF PRELUBRICATING VALVES
PRIOR TO SURVEILLANCE TESTING
(TIA 96-007)

Iechnical Assistance Request

In a wemorandum dated April 12, 1996, Ell1s W. Merschoff, Director, Division
of Reactor Projects, Region [I, discussed the determination by Region Il
inspectors that the Ticensee of the St. Lucie nuclear power plant had
Tubricated a containment spray flow control valve prior to performing stroke-
time testing under Section XI of the ASME Boiler and Pressure Vessel (BAPY)
Code. The fon 1] inspectors considered this pre-lubrication to resuit in a
nonrepresentative test of valve capabilities. Therefore, Region Il requested
4 response to the following questions:

1. Is the practice of lubt 1cating a valve prior to stroke-time testing
acceptable under the regulations?

2. Is the purpose of stroke-time testing under ASME Section XI to
demonstrate the current and past operability of a valve, the current and
future operability of a valve, or both?

Evaluation

The NRC regulations in 10 "FR 50.55a require that nuclear power plant
licensees provide valves and pumps within the scope of Section XI of the

ASME BAPY Code with access to enable the performance of inservice testing of
those valves and pumps for assessing operational readiness as set forth in
Section XI of the ASME BAPY Code. Criterion XI, "Test Control,* of Appendix B
to 10 CFR 50 requires that testing be performed under suitable environmental
conditions. The current Inservice Testing (IST) Programs at St. Lucie Units |
and 2 are based on the requirements of Section XI of the ASME B&PY Code, 1986
fdition, with approved relief to certain requirements. Article IWV-1000 of
ASME BAPY Code (1986 Edition), Sectiom XI, states that it provides the rules
and requirements for inservice testing to assess operational readiness of
certain Class 1, 2, and 3 valves in nuclear power plants, which are required
to perform a specific function in shutting down a reactor to the cold shutdown
condition, in mitigating the consequences of an accident, or in providing
overpressure protection.

Subarticle IWV-3417 of the 1986 ASME BAPY Code states that, if a valve fails
to exhibit the required change of valve stem or disk position or exceeds its
specified 1imiting value of full-stroke time by this testing, the licensee
shall initiate corrective action immediately with the valve declared
inoperative 1f the condition is not corrected in 24 hours. Generic Letter
(GL) 89-04, "Guidance on Developing Acceptable Inservice Testing Programs,” in
Position 8 indicates that, rather than delaying 24 hours, the licensee should
make & decision on operability when the data 1s recognized as being within the
required action range. GL 91-18, *Information to Licensees Regarding Two NRC
Inspection Manual Sections on Resolution of Degraded and Nonconforwing

ATTACHMENT



Conditions and on Operability,” provides similar guidance on the timeliness of
operabilit; decisions based on test resu'ts. IWV-3417 also requires that the
test frequency be increased 1f a significantly longer stroke time is observed
since the last test. Finally, IWV-3417 requires that any abnormality or
erratic action be reported. The St. Lucie IST Program Plan identifies no
differences in interpretation of the NRC regulations or ASME Code when stating
that the inservice testing in the plan is to be performed specifically to
verify the operational readiness of pumps and valves which have a specific
function in mitigating the consequences of an accident or in bringing the
reactor to a safe shutdown.

More recent ASME codes and standards have repeated and amplified the
importance of evaluating the operability of valves during inservice testing.
For example, Subsection ISTC, “Inservice Testing of Valves in Light-Water
Reactor Power Plants,” of the ASME Operation and Maintenance (OMc) Code states
that 1t establishes requirements for inservice testing to assess the
operational readiness of certain valves and pumps used in nuclear power
plants. Subsection ISTC 4.2.9 requires that the valve be immediately declared
inoperable 1f the valve exceeds the limiting values of full stroke time.
Subsection ISTC 4.2.4 also requires that any abnormality or erratic action be
recorded and that an evaluation be made regarding the need for corrective
action,

The NRC regulations, and ASME codes and standards, clearly indicate that the
purpose of the inservice tesiing programs 1s to “"assess" the operational
readiness of the valves and pumps. Article IWA-9000, "Glossary,” of ASME B&PY
Code (1986 Edition), Section XI, defines “assess” as determining "by
evaluation of data compared with previously obtained data such as operating
data or design specifications.® More generally, Webster’'s Il New Riverside
University Dictionary defines “"assess® as *to appraise or evaluate.® If
maintenance is performed prior to inservice testing that ensures the
capability of a valve or pump to operate properly, the licensee’s IST pro¥ra-
would be unable to evaluate the operational readiness of the component. This
is reinforced by the requirement in the ASME Code that, {f the stroke-time
limits are exceeded, the condition be corrected or the valve be considered
inoperable. The St. Lucie IST Program Plan intent "to verify the operational
readiness® 1s more specific regarding the purpose of the testing to determine
the capability of the valves to perform their safety function.

The ASME Code recognizes that routine preventive maintenance will be performed
by 1icensees. In some instances, this maintenance may occur shortly before a
scheduled test required by a licensee’'s IST program. The effect of this
maintenance on the validity of the test to assess operational readiness should
be evaluated. In Sectiom 3.5, “Testing in the As-Found Condition,® of
NUREG-1482 (Apri) 1995), “Guidelines for Inservice Testing at Nuclear Power
Plants,” the staff stated that the Code does not speci’ically require testing
to be performed for components in the as-found condition axcept for safety and
relief valves, but does not define as-found even in the context of safety and
relief valves. In NUREG-!4R2 the staff noted its belief that most inservice
testing is performed in 2 manner that gererally represents the condition of a
standby component 1f 1t were actuated in the event of an accident (i.e., no
pre-conditioning prior to actuation).



In KRC Information Notice 96-24 (April 25, 199€), “Preconditioning of Molded-
Case Circuit Breakers Before Surveillance Testing,® the staff stated that the
practice of preconditioning molded-case circuit breakers {for example, by
lubricating pivot points and manually cycling the breaker) defeats the purpose
of the perfodic tsst. The staff stated that such preconditionin, does not
confire continued operability between tests nor does 1t provide information on
the condition of the circuit breaker for trending purposes. The applicable
Ticensee pianned to revise its procedures before the next surveiliance test to
correct this situatiun.

In ASME Code Case OMN-1, “Alternative Rules for Preservice and Inservice
Testing of Certain Electric Motor Operated Valve Assemblies in LWk Power
Fiants (OM - Code - 1995 Edition; Subsection ISTC)," the ASME provides an
alternative to the stroke-time testing requirements of the OM Code to assess
the operational readiness of motor-operated vilves (MOVs). The code case uses
the same language as the NRC regulations and ASME Code in stating that
inservice testing 1s intended to assess the operational readiness of valves.
In implementing the code case, the licensee is required to determine the
capability of the MOV during inservice testing. The code case requires MOVs
to be cycled at least every refueling cycle with diagnostic testing conducted
on periodic intervals. The code case allows grouping of MOVs with the
information obtained from individual MOV tests applied to other MOVs in the
group. In Section 3.3, the code case specifically states that maintenance
activities, such as stem lubrication, shall not be conducted if they might
invalidate the as-found condition for inservice testing. The performance of
miintenance prior to testing would defeat the ability to determine any
degradation in the operation of the tested MOV and to apply the test results
to other MOVs within the group. This code case s being endorsed (with
certain Timitations unrelated to preconditioning) for voluntary use by
iicensees in a forthcoming generic letter.

In susmary, the performance of maintenance cn a component to ensure its proper
operation prior to conducting a test negates the validity of the test in
dssessing the operational readiness of the Component. [f the maintenance had
not been perrc +ad, the component Bay not have been capable of performing its
safety function. Clearly, the conduct of maintenance prevents the licensee
from assessing if the component would perform as design, should it be called
upon. Further, important informations on trending of cperating parameters for
evaluating degradation would not be available.

EMES Response

In response to the specific questions from Region I]:

1. The performance of maintenance that ensures the capability of a valve to
satisfy the stroke-time test requirements of the ASME Code provides a
false indication of the operational readiness of the valve. Therefore,
a Ticensee activity to lubricate a valve prior to stroke-time testing
for the principal purpose of satisfying the test criteria at that
specific time would not be considered to be within the intent of the NRC
regulations under 10 CFR 50.55a or Appendix B to 10 CFR 50. It is
recognized that routine preventive saintenance, such as valve
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lubrication, might coincide occasionally with IST program testing. In
those cases, the effect of such maintenance needs to be evaluated to
ensure that the ability to assess operational readiness of the valves
a?g to.:rcnd degradation in the valve performance are not adversely
affected.

The NRC ulations, and ASME codes and standards, require licensees to
establish IST programs to assess the operational readiness of certain
valves and pusps. If a valve fails its stroke-time test, the licensee
is required to declare the valve inoperable. Therefore, the stroke-time
test is intended to demonstrate current operability. The licensee
evaluates past operability since the previous stroke-time test based in
part on the most current test results. The ASME Code prescribes
comparison of stroke-time test data to previous test data so that
Jicensees may obtain an indication that the valve should remain operable
until the next test. It is recognized that the stroke-time test is
limited in 1ts effectiveness and, as a result, the ASME developed an
alternative IST approach for MOVs in ASME Code Case OMN-1.
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