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MR. DAVIS: I had a gquestion, Mr, Chairman. If 1
recall what you said, Mr. Virgilio, you locked at some
sequences that might have resulted from this event and
calculated some probabilities and then concluded that there
was no immediate concerr. Do you have some guideline or
some threshold that you use tc make that judgment, or is it
just purely judgment?

MR. VIRGILIO: When the staff receives a Part 21
notification or an allegation or some other insight from
outside the agency, we have a process by which we deal with
those issues. That includes a structured assessment by a
particular designated branch within NRR that makes an
initial determination as to whether we need to take
immediate action, and if we do, what that action might be,
or if this can be a longer term action and how that would be
procegsed and who would do that effort. This is not a
detailed evaluation that is documented. Today we are in a
position where we can share with you the numbers that we
have assigned to the probabilities associated with that
sequence, but that came later as a part of our more detailed
asgsegsment .

MR. DAVIS: My question was, what is the criteria
for determining whether you need to take immediate action?
Is that an engineering judgment thing?

MR. VIRGILIO: Yes. It is pretty much an
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engineering judgment. When we get a Part 21 and do our
initial assessment or we get an allegation and do our
initial assessment, it is based on a structured process that
includes management and staff review of the issue and a
determination of whether we need to take a prompt action,
which in fact may be, let's do a more detailed assessment
and calculate this on a high priority basis.

MR. DAVIS: Thank you.

MR. CARROLL: I tried to figure out why I wasn't
aware of this before a couple or three weeks ago. 1 guess
the only tipoff that I would have had was the fact that an
information notice was published last October. I said I
always read those things; why didn't I notice this cne. 1
guess the answer was, because most of ACRS was in Europe at
the time and when I got back I had a huge pile of paper and
I must have tossed that without reading it or something.

MR. KRESS: That's no excuse.

MR. CARROLL: I am raising this, because I think
our staff should have been aware of this a lot sconer than
they were.

MR. JONES: As Mr. Virgilio mentioned, my name is
Steve Jones. [ would like to start the presentation with a
quick overview of the systems that cool a spent fuel pool.

[(Slides shown. |

MR. JONES: For clarity, only one system is shown
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and the containment is a reinforced concrete with a liner.
Their argument is based on the fact that the foundation mat
is not tied to the building structural mat because there is
noe continuous reinforcement; there is no rebar. However,
this plant is founded on bedrock. The base mat for the
containment and the base mat for the structure has a cold
joint. 8o there is no isclation joint there. It would be
extremely difficult, if not imposeible, to show decoupling
or so much attenuation through the rock that you don't see
the loads in the building.

They essentially went ahead and redid the piping
analysis, the stress analysis for the spent fuel pool and
gservice water., They used the same code -- a computer code,
I mean, This was done ASME Section 3, Class 3. They used
the same computer code as they would have used for their
normal class 1 pipe, redid the analysis. The difference is
they only considered pressure stress, dead weight, and
hydrodynamics. The hydrodynamic response spectra that they
used was the same hydrodynamic response spectra contained in
the DAR for this Mark II class plant.

MR. CATTON: That was the document produced by GE.

MR. D'ANGELO: Remember, on the Mark I's there was
the PUAR and then on the Mark II's there was a DAR document
that came to us. It was the plant-unique analysis. They

used the same curve, same response spectra. No change. The
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situation where the refueling floor cannot be ventilated
outside; it's assumed that there is an environmental failure
of equipment inside the building.

MR. MICHELSON: Eventually when the staff thinks
about reactor water cleanup some day and the effects on
present -day plants versus older cnes, you've got the same
kinds of problems. That is why it is fairly familiar at the
moment .

MR. CATTON: By my reckoning, you are going to
have about 20,000 peounds per hour of condensate. That's a
lot of water. Where is it all going that the machinery can
gurvive for 30 days? If I multiply it by the number of
hoursg, I'm going to have quite a bit of water.

MR. JONES: The 30 days is anh environmental
caloulation based on the room cooler functioning to remove
sengible heat and it may not entirely bound any condensate
collection down there. We are backing off away from that
and saying that it fails. We are not really looking at when
as far as our acceptability analysis goes.

MR. CATTON: 8o PP&l says 30 days.

MR. JONES: Right. Their environmental
qualification calculation concluded 30 days, but they
basically said it's not an adequate situation to be in.

To answer your question, if the pool boils --

MR. CATTON: You're in trouble.
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initiate that action immediately after the accident. That
might not necessarily be the case. The licensee's
evaluation, the radiological assessment, they assumed that
they have 24 hours in which to take these various actions.
So they did the radiological assessment at the 24-hour time
glice in time post-accid:nt.

The evaluation that we are doing is looking at
that time dependency of the source term. You heard earlier
the PRA states that the pool may boil as early as ten hours,
depending on the configuration of the plant. So we are
locking at those various glices in time and the source term
that would be in the building in a realistic sense, but we
haven't finished that analysis yet.

MR. MICHELSON: Apparently you are looking only at
the classical LOCAs that occur inside of containment. This
LOCA could very well be a line cutside of containment
looking directly back at the reactor, such as reactor water
cleanup, I don't know if this plant has a HPSI turbine or
not. It probably has a RCSI turbine. Those are LOCAs.
Breaks of any of those are LOCAs until isolated. Of course
we have a little guestion about how well we can isclate.
Those kind of events, you're not going to get in that
building immediately.

MR. PEDERSEN: You're correct. We are looking at

the classic LOCA within containment .
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2. The licensing basis does in fact require that
certain concurrent events be assumed in spite of their low
probability. This is part of your defense in depth concept
in the design of a plant. These also would or could cause
the loss of fuel pool cooling simply because it's not
designed for them.

3. The fuel pool cooling system is not designed
to operate in the LOCA environment. Even if you can restart
it, it may fail as a result of the environment created by
the LOCA.

MR. CARROLL: Why is that again?

MR. PREVATTE: The fuel pool cooling system is not
a safety-related system. It was not designed to operate in
the LOCA environment, In a LOCA you not only have a harsh
environment inside the dry well, but you also have a
relatively harsh environment inside the reactor building.
That is, the temperature in the reactor building before was
typically around 135 degrees and radiation levels in the
reactor building go up to several thousand R per hour and
the humidity goes up to approximately 100 percent. The fuel
pool cooling system equipment was not designed for that
environment; it's not environmentally gualified.

MR. MICHELSON: 8Some of the older PWRs have got a
problem. That big bear taurus in the basement becomes a

real heat source, because the water is approaching 200
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"' . 2 have done analyses that show that it can if they do certain

I
F 3

1 under accident conditions due to insufficient NPSH. They

things, like raise the fuel pool level and other things, but

i 4 those analyses do not take intc account that the operator

F 5 can't get in the reactor building teo raise the fuel pool

a

; 6 level.

E 7 Their analyses were also confirmed during the

é 8 start-up of the plant when this mode of operation was

% G attempted during testing under conditions much less severe

? 10 than accident conditions. That is;, the fuel pool

' 11 temperature was way, way down; there was no fuel in the pool
12 It failed this test due to loss of pump suction. So they've
13 had both analyses and tests to show that the system won't

t 14 function in this mode under desgign basis accident

| . 15 conditions. This mode is designed as a supplement for

i 16 cooling the fuel pool when you are in refueling mode; it is

i 17 not intended to be used for accident conditions.

_ 18 The third reason we disagree with their position
16 is when you are operating in this mode, the RHR system,
20 which is required for accident mitigation, is no longer
21 single failure proof as required by requlation.

1 22 The fourth reason is that, at least up until this

i 23 morning, it was our understanding that the ultimate heat
24 sink, the spray pond, was not designed for the very i

; 25 significant heat load it would see on top of the accident

— -
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heat load. We have not seen those analyses and we would
gquestion the assumptions that went into those analyses,
congidering the assumptions that have gone into some of the
other analyses we've see subseguent to our report.

The fifth reason that we say that the RHR system
ig not suitable for this mode is that if you operate the
gystem 1n this mode, you will send extremely radiocactive
accident water from the reactor to the fuel pool, thereby
espentially bypassing the primary containment and increasing
the offsite and control room operator dose as well as
further increasing the reactor building radiation levels,
thereby further restricting access and invalidating the
gualificaticns of safety-related equipment in the reactor
building with regard to radiation exposure,

By the way, let me make one other comment with
regard to the qualification of this eguipment in the reactor
building. One of PPilL's responses to this accident has been
they are going to manually shut down the ventilation
recirculation system, which is a safety-related system.

That 's another one to put on the list, by the way, that is
ne longer available.

The whole purpose for that system is to mix the
air in the building with the leakage that is coming out of
primary containment such that the leakage is diluted before

it goes into standby gas treatment system. If you don't run
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it, if any. We have discussed long and hard about what

problems it ie introducing. 1In fact, we see from design

what problems it has introduced. The question is, was that

?‘ 4 design adeguate to cover this issue as well? 1 think that's

; 5 how you have got to look at it. The design was changed to

; £ accommodate the issue, and the question is, does that also

P 7 encompass whatever concern we might have on the fuel pool?

% 8 If it does, then the problem goes away. If it doesn't, then

; 9 you do something.

| 10 MR. VIRGILIO: Carl, we would have to go back and
11 iook, 1 can't say what changes were made.

] 12 MR. MICHELSON: I would be a little more

; 13 comfortable if you made real sure real quick that it's okay.

; 14 MR. VIRGILIC: The design basis for the ABWR, as

' 15 Steve has said, is much different than the design basis that

% 16 we used for Susguehanna.

| 17 MR. MICHELSON: It's in much better shape as long
18 as the fuel pool boiling does not get back into jeopardizing
19 operations, and that includes worrying about all the water

| 20 that is geing to have to be made up, that has got to come
21 down, and how you make it up, how you take care of it as it

g 22 comes into the building, and so forth. It simply wasn't
23 looked at, to my knowledge, in cur recent review. Clearly

| 24 it is something that we would be remiss not to look at now

|

é_ 25 that we are aware of it.

|

?
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RESPONSES OF DAVID A. LOCHBAUM AND DON .
TO THE ANTICIPATED NRC PRESENTATION

TO THE ACRS ON FRID 6 994

NRC Position Re. the Plant Licensing Basis - The concerns are not
within the plant’s licensing basis since they were not
specifically identified in the Final Safety Analysis Report
(FSAR) (the licensee’s description of how the plant is safe) or
the Safety evaluation Report (SER)(the NRC’s response to the
FSAR) .

Our Response - This posiiion is incorrect and unacceptable for
the following three reasons:

1.

Per the NRC’s own official definition, the licensing basis
consists of more than just the FSAR and the SER. NRR
document NUREG-1412, "Foundation for the Adequacy of the
Licensing Basis", Section 1.3.2, states, "The current
licensing basis (CLB) is the set of NRC requirements
applicable to a specific plant and a licensee’s written
commitments for assuring compliance with and operation
within applicable NRC requirements and the plant-specific
design basis (including all modifications and additions to
such commitments over the life of the license) that are
docketed and in effect [at the time the license was
granted]. The CLB includes the NRC regulations contained in
10 CFR Parts 2, 19, 20, 21, 30, 40, 50, 51, 54, 55, 70, 72,
73, 100, and appendices thereto; license conditions,
exemptions; and technical specifications. It also
includes...the FSAR...and...licensee responses to NRC
bulletins, generic letters, and enforcement actions, as well
as licensee commitments documented in NRC safety
evaluations, or as described in licensee event reports." 1In
other words, the licensing basis includes not just what the
licensee said in the FSAR and the NRC said in the SER, but
also all of the regulatory documents which were applicable
at the time the license was granted. Our concerns are
completely within the regulations which were in effect at
the time the license was granted and therefore completely
within this licensing basis.

The primary requlation not being followed, which was in
effect at the time this plant was licensed, among others
which are not being followed, is 10CFR50, Appendix A,
Criterion 61, “"Fuel storage and handling and radiocactivity
control". This regulation states, "The fuel storage...
systems...shall be designed to assure adequate safety under
normal and postulated accident conditions. These systems
shall be designed...to prevent significant reduction in fuel
storage coolant inventory under accident conditicns."

And even if our concerns were not within the licensing
basis, 10CFR50.100, "Revocation, suspension, modification of



licenses and constructicon permits for cause" states, "A
license...may be...modified...because of conditions...which
would warrant the Commigsion to refuse to grant a license on
an original application...or for failure to observe
any...regulations.” NRR has stated that had they known
about these concerns at the time of licensing, they would
not have granted the license. Well, this federal regulation
says it’s still not too late for them to do their jobs.

And even if none of the above legal reasons were applicable,
which they are, NRR’s position defies common sense. They’'re
saying, in effect, the licensee didn’‘t catch the problem and
neither did we, so it’s not something we must consider now
as being applicable. In other words, two wrongs make a
right. I’m sorry, but that logic doesn‘t hcld with us or
the American Public whom the NRC is charged to protect.

NRC Position Re. Risk of the Accident of Concern - The risk of
this accident is very low because the probability of its
occurrence is very low. The probability is very low because it
requires concurrent low probability events.

Our Response - This position is incorrect and unacceptable for
the following five reasons:

1.

The condition of concern does not require concurrent events;
it requires only a LOCA, which has always been considered to
have credible probability. For this event, by design, the
fuel pool cooling system shuts down on load shed. No
failure is necessary; it’s designed that way.

The licensing basis does, in fact, require that certain
concurrent events be assumed in spite of their low
probability, and these also would or could cause the loss of
fuel pool cooling simply because it’s not designed for them.

The fuel pool cooling system is not designed to operate in
the LOCA environment. Therefore, it must be assumed to
fail.

The NRC is only looking at one of the fundamental elements
of risk assessment, probability. The other element which
they appear to be ignoring is consequences. Risk is the
product of these two elements, and for failure to maintain
cooling of the spent fuel pool, the consequences are
catastrophic. Per the NRC’s own estimates contained in
WUREG-1353, if fuel pool cooling is lost and the water is
boiied off, it can result in not just a failure of the spent
fuel, but in the fuel elements actually catching fire. This
document states that the "best estimate of the consequences
of a spent fuel pool accident which results in spent fuel
damage to approximately one-third of an equivalent reactor
core is 8x10° person-rem.” That’s eight million person-rem,



and that’s the consequences of only cne~third of a core |

failing; there are many times more fuel than this in a |
. loaded fuel pool. Putting this somewhat into perspective,

the maximum allowable offsite LOCA exposure to a member cof |

the public per 10CFR100 is 25 REM whole body and 300 REM to

the thyroid.

The NUREG goes on to state that "The health risks are
dominated by the risk of latent cancer fatalities..." It
also states that the "...best estimate offsite property
damage cost is $4,000 million (1988 $s)...and the onsite
costs for a SFP accident is $1,180 million (1988 $s)."
That’s 5.2 billion in 1988 §$s.

Additionally, if the fuel pool boils, it creates an
environment in the reactor building significantly more harsh
than the environment for which the safety-related equipment
is designed. If this equipment fails, the reactor core will
melt down, and the primary and secondary containment will
fail, creating substantially worse consequences even than
were identified in the NUREG.

It’s not difficult to see that the consequences of the
accident in guestion are much, much worse than what the
regulations state are acceptable and therefore the risk is
much higher.

. 5. An independent study by a reputable consulting firm o=
concluded that the risk from this accident is several orders
of magnitude higher than for a LOCA.

NRC Position Re. Operator Access to the Reactor Building Post-
LOCA - The radiation and other conditions in the reactor building
post-LOCA will be acceptable for operator entry to restart the
fuel pool cooling system, to open and close the manual emergency
service water valves, tc line up the RHR system in the fuel pool
cooling assist mode, and all the other manual actions required in
the reactor building to reestablish and monitor fuel pool cooling
because (1) Regulatory Guide 1.3 and NUREG 0737 requirements for
source term consideration are not "realistic" and also are not
applicable for operator access, and (2) airborne contamination
from containment leakage does not have to be considered.

Our Response - This position is incorrect and unacceptable for
the following ¥Wee reasons:
Qour
1. NUREG 0737, Section II.B.2 specifically requires that, as a
minimum, the source terms of Reg. Guide 1.3 be used in
determining the radiation exposure to operators in "Any
areas which will or may require occupancy to permit an
operator to aid in the mitigation of or recovery from an
. accident..."




Reg. Guide 1.3 specifically requires that "The primary
containment should be assumed to leak at the leak rate
incorporated in the technical specifications for the
duration of the accident." This leakage will, in fact,
create an airborne radiation source. Such leakage, plus the
contained sources in piping systems, would generate
radiation levels on the order of thousands of REM per hour.
A 100% lethal dose is approximately 500 REM. Per NUREG
0737, the limit on operator exposure is 5 REM whole body.

In addition to the extremely high radiation, the operators
would be required to perform in temperatures as high as
180°F, 100% humidity, and darkness, all in several layers of
anti-Cs and with an airpack for breathing. To enter the
reactor building under these conditions would be virtual
suicide.

The only significant commercial reactor accident in this
country to-date was Three Mile Island. The fuel damage and
source term in that accident were substantially greater than
what is required by Reg. Guide 1.3. 1In view of that
experience, is it "realistic" to assume a source term less
than what Reg. Guide 1.3 requires?

NRC Position Re. Use of the RHR System for Fuel Pool Cooling -
I1f the fuel pool cooling system is not available, the RHR system
can provide the required cooling in the fuel pool cooling mode.

Our Response - This position is incorrect and unacceptable for
the following five reasons:

1.

To use the RHR system in this mode also requires operator
entry into the reactor building for alignment of manual
valves, which, per the discussion above, is virtual suicide.

The system has never been demonstrated operable in this
mode. In fact, the licensee’s own analyses show that it
cannot provide the required flow under accident conditions
due to insufficient NPSH. This was confirmed during the
startup of the plant when this mode of operation was
attempted during testing under conditions much less severe
than accident conditions. It failed the test due to loss of
pump suction,

When operating in this mode, the RHR system, which is
required for accident mitigation, is no longer single
failure proof as required by regulatica.

The ultimate heat sink, the spray pond, is not designed for
this very significant additional heat load on top of the
accident heat load.

S T -To eperate ‘the system in this mode would senpd extremély



To operate the system in this mode woul” send extremely
radicactive accident water from the reactor to the fuel
pool, thereby greatly increasing the offsite and control
room operator expcsure, as well as further increasing the
reactor buiiding radiation levels, thereby further
restricting access and invalidating the qualifications of
safety-related equipment in the reactor building with regard
to radiation exposure.
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LOSS OF SPENT FUEL PBOL COOLING - HISTORY

Agency Approach: Non-Mechanistic/Stylized
- Design Basis LOCA for ECCS Design

- TID Source Term for Containment Design

- Different Considerations for Spent Fuel Pool

Prevatte & Lochbaum: 10 CFR Part 21 Report
- Postulates that LOCA or LOCA/LOOP leads to pool boiling
- Postulates pool boiling leads to severe consequences
NRC View: Low Safety Significance

- Probability of LOCA

- Probability of Severe Source Term

- Probability of Extended LOOP

NRC Developed Task Action Plan

-



® LOSS OF SPENT FUEL %OL COOLING- HISTORY ®

* |licensee Conclusions

- Part 21 Scenario Beyond Licensing Basis

Adequate Capability to Cool Spent Fuel Pool

e BWROG Conclusions
Part 21 Scenario Beyond Typical BWR Licensing Basis

Recommend Owners Review Actions for Backup Cooling & Make-up

* Interactions Continuing With Prevatte & Lochbaum

e Congressional Staff Briefings Conducted

e Prevatte and Lochbaum Letter to State Officials,
Media and Congress

e 2.206 Petition



=
PLANNED ACTIONS

Public Meeting With Lochbaum and Prevatte
Issue Completed Evaluation
Conduct Prioritized Review of Other Plants

Issue Information Notice or Other Generic
Communication as Appropriate

Respond to 2.206 Petition
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PART 21 REPORT MAJOR POSTULATED EVENTS

e Loss of Normal Spent Fuel Pool Cooling System as a
Consequence of a LOCA or a LOCA/LOOP

e Backup Cooling of Spent Fuel Pool Unavailable

e Effects of Boiling Spent Fuel Pool Cause Failure of
Safety Systems

* Unacceptable Consequences Result from Safety
System Failures



QJETERMINISTIC ANALYSEQ OF POSTULATED EVENT!

* Loss of Normal Spent Fuel Pool Cooling System
. LOCA Induced Loads Unlikely to Cause Piping Failure

* Availability of Alternate Cooling and Make-Up

- Design of Systems Adequate for Alternate Cooling of and
Make-Up to Spent Fuel Pool Under All Conditions

Assessment of Radiological Access Continuing

e Effects of Boiling Pool on Safety Systems
- Effects of Flooding by Condensate Acceptable
- Adequate Isolation of Reactor Building Environiment from Pool

- Standby Gas Treatment System May be Overloaded by
Condensate within 24 Hours after Onset of Boiling



LOCA

SFPC Returned to RHR in SFPC Other Mitigating
Service Mode Actions

YES

NO

SIMPLIFIED LOCA EVENT TREE

OK

OK

OK

BOIL



SGTS Recirc System Max FSAR Temp  Safety Function
Operating Off Exceeded Completed

OK

i OK

Yes

Env.
Failure

Boiling SFP OK

OK

l Env.
No i Failure

OK

Simplified Event Tree for Environmental Failures



Early Recovery of SFPC Returned to RHR in SFPC Other Mitigating
Offsite Power Service Mode Actions

YES OK

LOCA/LOOP OK

OK

NO
1

|

OK

BOIL

SIMPLIFIED LOCA/LOOP EVENT TREE
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RISK ASSESSMENT ADDRESSING PART 21 SCENARIO

e Near Boiling Frequency of 1x10°®/yr
- Models:

LOCA and LOCA/LOOP Initiators Separately
Load Shed of Normal SFP Cooling System
Mitigating and Recovery Actions

* Core Damage Frequency of 1x10°%/yr
- Model:

Uses Frequency of LOCA with Boiling SFP as Initiating
Event Frequency

Uses Susquehanna Individual Plant Examination LOCA
Event Tree

Includes Environmental Failure of Risk Significant Systems



® OVERALL RIS®PASSESSMENT ®

* General Approach

- Estimate Frequency of Spent Fuel Pool Boiling Events
- Estimate Frequency of Associated Core Damage Events

- Support with Deterministic Analyses where Appropriate

e Results:

- Near Boiling Frequency About 2x10%/yr
. CDF Best Estimate About 1x10°%/yr
- LOCA Initiated Boiling Event Contribution < 1%




LESSONS® EARNED ®

* Susquehanna Specific
- Cross Connect Fuel Pools: Decreases Risk Significance

- Procedures and Guidance
- Emergency Organization Guidance
- Procedure to Isolate Boiling Pool

- Procedures For Alternate Cooling

- Analyses

- Environmental Effects of Boiling Pool
* Evaluating Above for Potential Generic Applicability

e Single Unit Sites
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LICENSING BASIS

Plant Meets Licensing Basis for Cooling Systems

Staff Questions Regarding Pool Makeup and Seismic Events

Licensing Review Followed Applicable Regulatory Guides Rather Than
The Standard Review Plan Cited in The Safety Evaluation Report



