November 29, 1994

David A. Lochbaum
80 Tuttle Road
Watchung, NJ 07060

(908) 754-3677

Donald C. Prevatte
7924 Woodsbluff Run
Fogelsville, PA 18051
(215) 398-9277

The Honorable Ivan Selin
Chairman
United States Nuclear Regulatory Commission
Washington, DC 20666-0001

SUB JECTi

SUSQUEHANNA STEAM ELECTRIC STATION UNITS 1 AND 2
DOCKET NOS. 60-387 AND 60-388
COMMENT ON DRAFT SAFETY EVALUATIONREGARDING SPENT FUEL
POOL COOLING ISSUES (TAC NO. M86337)

Dear Chairman Selin:
On July 8, 1994, we met with you in your Rockville, Maryland office to discuss our safety concerns with
the design of the Susquehanna Steam Electric Station and other boiling water reactor nuclear plants
which we had formally reported in a 10CFR21 report of November 27, 1992. Our discussion"also
focused on the unsatisfactory response we had received from your staff regarding these concerns. In
this meeting we informed you that your staff was attempting to dismiss these concerns with poorly
founded probability arguments and invalid argu'ments that the concerns were outside the plant's
licensing basis, and you seemed to react with concern at what we reported. We leR that meeting with
an understanding that the staffs attitude and approach would change.
Indeed, there were changes. The staff made concessions which seemed to indicate they were finally
considering these issues objectively. We were so convinced of this attitude reversal that we sent
letters to officials we had previously contacted thanking them for their assistance in bringing about this
change.

However, as of our meeting with your staff on October 25, 1994 we have come to realize that the
staffs concessions lacked substance, that their fundamental positions and attitudes have not changed,
and that they continue on their original course to improperly characterize and downplay these issues.
From statements made by the staff in this meeting and statements in the draft Safety Evaluation
Report which they gave us at the meeting, it is clear that our optimism was premature.

To give an example, the staff stated at the meeting that there were no generic concerns indicated by
their reviews, and as a result, no generic actions were planned. We find it difficult to understand how
there are no generic concerns indicated when the licensee for the Susquehanna Plant has spent
millions of dollars on plant modifications, new and corrected analyses, revisions to emergency and
operating procedures, and upgraded operator training, all as a result of our Part 21 report.
Additionally, it has been conceded by both the staff and the licensee that for a boiling spent fuel pool
condition, numerous major pieces of safety-related equipment fail, and that for one event scenario, loss
of fuel pool cooling as a result of a seismic event, the plant does not in fact meet the licensing basis.
We contend that numerous other major pieces of safety-related equipment have highly doubtful
operability for these concerns, and that the plant also does not meet the licensing basis for the much
more significant loss-of-fuel-pool-cooling event as a result of a LOCA. Most of the thirty-five other
Mark I and Mark II containment BWRs in the country have the same basic design as Susquehanna. It
is not reasonable that these facts regarding Susquehanna are indicative of no generic concerns.
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Another of the stafFs positions is that the concerns we described in our Part 21 report are not in the
licensing basis for Susquehanna One of the reasons there is even any question about the licensing
basis is because the licensee has provided incomplete or incorrect information to the NRC on these
issues on several occasions since early in the licensing process. Ifthis position of the stafFs is leA, to
stand, it will reward the licensee for not being forthright and for violating the rules, and it will set the
precedent that will virtually assure that these weaknesses are never corrected in the thirty-five other
potentially at-risk plants in this country. It will also vividly demonstrate to the industry once again
that reporting safety concerns is futile and hazardous to the individuals who do abide by the rules.
We are confident of the technical and legal validity of our concerns since they have been veriTied by
numerous independent sources, and we sincerely believe they represent a relatively high risk to the
public if the risk factors are realistically considered in light of actual experience. We are also
absolutely certain of our responsibility as citizens and professionals to persist until these issues are
brought to safe resolution both at the Susquehanna Plant and on a generic basis, and we are firmly
committed to carrying out this responsibility.

We must presume that you share this sense of responsibBity and that the concern you expressed and
the directions you gave to your staff in our July 8, 1994 meeting were sincere. Since the stafFs
continuing positions appear to conflict with those directions, we are writing to you in the hope that
they can once again be redirected. With this hope we are providing directly to you our detailed
comments on the draR SER and our October 26, 1994 meeting with the staff.

Thank you in advance for your continuing personal involvement in this important issue.
Sincerely,

David A. Lochbaum

Enclosure

Donald C. Prevatte
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United States Nuclear Regulatory Commission
Attn: Document Control Clerk
Mail Station Pl-137
Washington, DC 20555

The Honorable Richard H. Lehman
Chairman, House Natural Resources Committee,
Subcommittee on Energy and Mineral Resources
818 O'eill Building, 300 New Jersey Avenue, S.E.
Washington, DC 20516
The Honorable Joseph L Lieberman
Chairman, Senate Environment and Public Works Committee,
Subcommittee of Clean Air and Nuclear Regulation
SD-458
Washington, DC 20510

The Honorable Philip R Sharp
Chairman, House Energy and Commerce Committee,
Subcommittee on Energy and Power
331 Ford Building
2~ and D Streets, S.W.
Washington, DC 20515

Mr. Noel Dudley
Advisory Committee on Reactor Safeguards
United States Nuclear Regulatory Commission
DC 20655

'ashington,

Dr. John T. Larkins
Executive Director, Advisory Committee on Reactor Safeguards
United States Nuclear Regulatory Commission
Washington, DC 20555

Mr. Thomas T. Martin
Regional Administrator
United States Nuclear Regulatory Commission
476 Allendale Road

King of Prussia, PA 19406-1416

Mr. Richard A. Matakas
United States Nuclear Regulatory Commission
476 Allendale Road

King of Prussia, PA 19406-1416
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Government Accountability Project
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CC:

Mr. William Russell
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United States Nuclear Regulatory Commission
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Mr. Joseph W. Shea, Project Manager
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COMMENTS BY DAVIDA. LOCHBAUMAND DONALD C. PREVATTE
ON MEETING WITH NRC STAFF ON OCTOBE<R 26 1994 AND
DRAFT SAFETY E<VALUATIONREGARDING
SUS UEHANNA STI«M ELECTRIC STATION UNITS I AND 2
SPENT FUEL POOL COOLING ISSUES TAC NO. M85337
On November 27, 1992, the undersigned, David A. Lochbaum and Donald C. Prevatte, submitted a
10CFR21 report to the Nuclear Regulatory Commission on a substantial safety hazard we had
discovered in the design of the Susquehanna Steam Electric Station with respect to the loss-of-fuelpool-cooling event. After numerous letters, telephone conversations, and meetings between the NRC
staff and ourselves over the intervening two year period, the staff generated a draft Safety Evaluation
Report (SER) concerning these issues. In a meeting between the staff and ourselves on October 26,
the staff provided us with this draR SER along with their comments and explanations for its
content. The following are our comments on this meeting and the draR SER.
'994,

The ultimate disposition of these issues for the Susquehanna Plant will hinge on the ruling as to
whether or not they were within the licensing bases for the plant. The precedents set by this case will
dictate the generic disposition of these concerns at other plants. Ifultimately they are ruled to be not
within Susquehanna's licensing basis, it is unlikely that any of the changes in hardware, procedures,
and training that have been made at Susquehanna as a result of our report - changes that have
substantially decreased Susquehanna's vulnerability - will ever be effected at the thirty-five other
potentiaHy at-risk units. We therefore consider the licensing aspects of these issues to be crucial to
their proper generic disposition on a technical basis. For this reason, our comments on these aspects
are offered first.

Comments on the Licensin Basis As ects of the draft SER:
Section 3.0 of the SER addresses the licensing basis questions. It takes the position that our concerns
are outside the licensing basis for Susquehanna, and it refers to Appendix A of the SER for the
detailed bases. As in all previous conversations and correspondence with the staff, we strongly
disagree with this position. The following are our comments on Appendix A:

Applicability of 10CFR50.100
The stafFs determination as reported in Appendix A that the loss of spent fuel pool cooling
following design basis LOCA or design basis LOOP events is outside the SSES licensing basis is
incredibly disappointing. It is incredible because it simply ignores the many legal points raised
in our letters to the staff dated March 21, 1994 and May 10, 1994. It is also incredible
because, as stated in a public meeting held October 26, 1994, the staff does not know why 10
CFR 60.100 is not applicable to this situation. This section of the regulations says, in effect,
that a license may be modified ifconditions are revealed which would have warranted refusal
to grant the original license had they been known at the time. It is disappointing because,
unlike the oversight which led to the staff granting SSES an operating licensee, this ruling is
now being made with a thorough understanding of the failings in the SSES design which has
forced this licensee to implement numerous design modifications, revise procedures, reevaluate many unanalyzed and improperly analyzed conditions, and substantially upgrade the
operator training since our Part 21 report. It is also disappointing that the staff is so singleminded and prejudiced in its evaluation of this issue that it did not seriously pursue our
contention, made over seven months ago, that 10 CFR 60.100 rather than 10 CFR 50.109
applies to this situation.
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Violation of 10CFR60.72/60.73
k

stafY states that successful operation of the SGTS following spent fuel pool
boiling aRer a seismic event was within the SSES licensing basis. Prior to submittal of the 10
CFR 21 report, the licensee determined that the SGTS would fail due to the actuation of 165'F
fusible link fire dampers in its inlet ducts if the fuel pool boiled. The licensee had a legal
obligation under 10 CFR 60.72/50.78 to report this degraded condition to the NRC. The
licensee violated the law by failing to make such a report. Yet to-date we have observed no
action by the staff concerning this violation, and no mention of this modiTication is made
anywhere in this SER.

In Appendix A, the

Addressing of Unlawful Acts by the Licensee
The last paragraph on page A-2 indicates that the staff is going to address a number of
compliance issues separately. IT IS VERY WRONG FOR THE STAFF TO DISCOUNT
THE<SE RELATE<D ISSUES IN DE< TERMININGTHE LICE<NSING BASIS WITH
RESPECT TO THE< CONCERNS IDENTIFIED IN OUR 10 CFR 21 REPORT. We
contend that the licensee misrepresented material facts to'the staff and failed on several
occasions to comply with the requirements of 10 CFR 60.69. Had it not been for these
unlawful acts by the licensee, the spent fuel pool cooling licensing basis would have been
addressed prior to the time of our 10 CFR 21 report.

At the stafFs request, we refrained from discussing these and other unlawful acts by the
in our presentation to the stafY at a public meeting on October 1, 1998, and we
subsequently provided depositions to the NRC Office of Investigations on our contentions. We
honored the stafFs requests in good faith that these unlawful acts would be addressed in due
course. ARer more than one year with no perceptible action by the NRC on this aspect of our
report, we believe that reasonable due course should have long ago been run, and that in this
aspect of our concern, as in others, no meaningful actions will be taken by the NRC without
our forceful involvement. We have not forgotten this aspect of these issues.
licensee

What Constitutes the Licensing Basis
The major licensing basis point of contention is in what constitutes the licensing basis. We
maintain that all regulations in effect at the time of licensing are in the licensing basis unless
the licensee speciTically took exceptions, and these exceptions were approved by the NRC at
the time of licensing. Our position is supported by numerous regulations and NRC documents,
including NUREG 1412 and Generic Letter 91-18. All of our concerns are within the
regulations that were in effect at the time Susquehanna was licensed, and on this point there
appears to be no dispute. However, the staff maintains that, even though the applicable
regulations were invoked in the FSAR, the SER, and other documents, since the explicit
accident scenarios of our concerns were not described, they are not within the licensing basis.
The stafFs position is totally invalid for the following reasons which we have repeatedly stated
verbally and in correspondence with the staff:

Per the Staff, Nobody Caught It; Therefore, It's OK
The staff takes the position that ifa particular event scenario is not described in detail
in the FSAR, even ifthe FSAR acknowledges the applicable 10CFR50, Appendix A,
General Design Criteria (GDCs), then that particular event scenario is not within the
licensing basis.

Comments on Draft SSES SER, 11/29/94
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Given the complexity of a nuclear power plant, there are an almost infinite number of
event scenarios which can be postulated for each GDC. To require that all possible
event scenarios for each GDC must be speciTically described in the FSAR in order for
each scenario to be within the licensing basis is obviously unrealistic. Yet this is the
crux of the stafFs position. That this is not required is borne out by many cases where
licensees have been cited for violations of GDCs for which the specific event scenarios
were not precisely described in their FSARs.
stafFs position equates to, neither they nor the licensee recognized the
problem; therefore, even though the regulations existed, it's not a part of the licensing
basis. In other words, they didn't catch it; we didn't catch it; therefore, it's not a
problem. This is an absurd, nonsensical position.

In effect, the

Licensee is Being Rewarded for Not Heing Truthful

truth is that the licensee did catch it. Long before the license was
granted, the licensee knew full weH the effects of a boiling spent fuel pool for LOCA
conditions and the applicable regulations. We have repeatedly brought documentary
evidence to the attention of the staff that these concerns and the applicable regulations
were well understood by the licensee as early as 1979. These documents include
calculations of the unacceptable effects of a boiling pool on the reactor building and the
standby gas treatment system, and meeting minutes and correspondence between the
licensee and their A/E where these concerns were discussed at length. This relevant
information was knowingly not addressed by the licensee in the FSAR.
Second, the

We have also repeatedly provided the staff with documentary evidence that these
concerns were rediscouered by the licensee on several occasions since the time of
licensing. Had the licensee notified the NRC as required in the original FSAR and
when these rediscoveries were made, they would have clearly and irrefutably been in
the licensing basis.

Ironically, one small, but very important element of these concerns did find its was into
the original FSAR. The reactor building temperature resulting from a boiling spent
fuel pool, 180'F, was in the original FSAR, but without any explanation. However,
later, in 1984, when the licensee realized that safety-related equipment in the reactor
building was not qualified for that temperature, they submitted a request to change it
to 186'F. The reason given was that the 180'F temperature was a "typo error". This
was blatantly untrue, and the licensee knew it. The 180'I" temperature had been
calculated by the licensee's A/E for the boiling spent fuel pool in 1979, extensive,.
discussions were held between the licensee and the A/E on this point, and the staff was
provided with this documentation early in our discussions. For the licensee to have
revealed the truth for this FSAR change would have required either requaliTication of
all of the reactor building safety-related hardware to the higher temperature, with the
resulting extensive retesting and hardware changes, or upgrade of the fuel pool cooling
system to safety-related, either of which would have been extremely expensive.

The staffs refusal to acknowledge these facts and to exclude these concerns from the
licensing basis because they were not addressed in the FSAR is tantamount to
rewarding the licensee for not having been forthright and truthful. This is outrageous
and tobe contrary to the NRC's charter to protect the public health and safety.

Comments on Draft SSE<S SER, 11/29/94
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Per the Staff, 10CFR60, Appendix A Is Not the Law
Third, at our October 26, 1994 meeting with the staff, they stated that the General
Design Criteria, 10CFR50, Appendix A, were not in the licensing basis because they
were not law unless invoked in the main body of the CFR or in other regulatory
documents. In the draft SER, Section A.3.1, second paragraph, a similar statement is
made that "The GDC are requirements only [emphasis added] to the extent that the
applicant is required to describe conformance with them in the PSAR" This is a
startling revelation which, iftrue, should be more widely promulgated, since it is
contrary to the understanding of most other licensees and regulators.
This position goes against well established precedent and the common understanding
that laws and regulations are valid and applicable, in and of themselves, when enacted.
They do not have to be invoked by other documents or acknowledged as valid by those
to whom they are applicable in order to be so.
The staK also stated as proof that the GDCs were not the law the assertion that they
were never cited against. First of all, this assertion is patently untrue; the undersigned
have personaUy been involved with several cases where licensees have been directly
cited for violations of the GDCs. And secondly, it is not necessary for a regulation be
cited against in order for it to be the law.
However, even if the stafFs position on this point were valid, the GDCs would still be
within the licensing basis, since 10CFR60.34, "Contents of Applications, Technical
Information", invokes the GDCs in Section (3)(i), which states, "Appendix A, General
Design criteria for Nuclear Power Plants, establishes minimum [emphasis added]
requirements for the principle design criteria for water-cooled nuclear power plants...".

Boiling of the Spent Fuel Pool During a LOCA
Section A.1, the third paragraph states that "SpeciTically, the staff concluded that provision of
makeup to the spent fuel pool from the emergency service water system during a design basis
accident, including design basis loss-of-coolant accident, is [emphasis added] within the design
and licensing basis of the SSES facility. The staK review did not conclude that boiling of the
spent fuel pool was necessarily implied but recognized that makeup to the pool would be
necessary to compensate for, at the very least, evaporative losses."

Although it is gratifying that the staff acknowledged that makeup to the fuel pool during a
DBA LOCA is within the licensing basis, their caveat that this is not necessarily for boiling
losses ignores the context of the licensee's commitment and makes this acknowledgement moot.
Nowhere in any licensing document is makeup due to evaporation even mentioned. However,
in the context of this commitment, it is clearly indicated that the makeup was required to
compensate for boiTing losses. The discussions in these documents were in response to
10CFR50, Appendix A, Criterion 61 and Regulatory Guide 1.13 which address the cooling of
spent fuel and which require makeup capability adequate to prevent "signiTicant reduction in
fuel storage coolant inventory under accident [emphasis added] conditions." With a
seismically designed fuel pool such as Susquehanna's, there is only one credible cause for a
"signiTicant reduction in inventory"; that cause has always been understood to be boiling.
Additionally, the only losses from the pool addressed in the FSAR are also due to boiling, not
"evaporation". And finally, the licensee's own original design basis calculations for this
capability address only one cause for losses, boiling.

Comments on Draft SSES SEE, 11/29/94
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Therefore, if, as the staff concedes, makeup capability following a DBA LOCA is within the
licensing basis, and if, as has been shown above, the only credible mechanism for signiTicant
losses is due to boiling, then boiling following a DBA LOCA is within the licensing basis. For
the staff to conclude that this capability is for "evaporation" losses only, is absurd and
transparently misleading.

Failure of the Standby Gas Treatment System
In Section A.1, paragraph five, the staff acknowledged that boiling of the pool causes failure of
the safety-related standby gas treatment system (SGTS). Ifthis system fails, which the staff
concedes is unacceptable for the seismic event which involves little radiological consequences,
then it is even more unacceptable ifit fails due to pool boiling following a DBA LOCA, which
produces radiological consequences several orders of magnitude higher.

7.

Definition of Current Licensing Basis
In Section A.2, first paragraph, the staff quotes the definition of current licensing basis (CLB)
from Generic Letter 91-18 as follows, "The CLB includes the NRC regulations contained in
10CFR Parts 2, 19, 20, 21, 30, 40, 60, 61, 66, 72, 73, 100 and appendices thereto..." We agree,
and all of our concerns are within these CFRs. However, we do not understand why the staff
quotes this definition since it conflicts with their position.

Radiation Considerations of Regulatory Guide 1.3
Section A.3.2 of the draft SER addresses Regulatory Guide 1.3, "Assumptions Used for
Evaluating the Potential Radiological Consequences of a Loss of Coolant Accident for Boiling
Water Reactors". Ifthis Reg. Guide is followed, the reactor building is inaccessible post-LOCA
due to extremely high radiation. However, at the time of our Part 21 report, this access was
required in order to provide makeup water to the fuel pool or to perform the valve lineup to
operate RHR in the fuel pool cooling mode.

The staff makes the point that "As with all regulatory guides, the criteria of RG 1.3 do not
constitute regulatory requirements..." The implication here is that since the Reg. Guide is not
a regulatory requirement per se, it is also not a part of the licensing basis for this plant.
Although it is true that Reg. Guides are not, in and of themselves, regulations, the rest of the
truth not mentioned in the draA, SER is that this and most other BWR licensees committed to
Reg. Guide 1.3, thereby making it a part of the licensing basis. Additionally not mentioned
here, after the Three Mile Island Accident, the NRC required in NUREG 0737, "Clarification of
TMI Action Plan Requirements, Post-TMI Requirements", that licensees perform' radiation
and shielding design review using Reg. Guide 1.3 as the basis, precisely because of the
accessibility limitations encountered at TMI. The requirements of this NUREG were also
committed to by the licensee as documented in SSES FSAR, Chapter 8. Therefore, the staffs
statement here is obviously misleading.

In other statements in this section, the staff also implies that the applicability of Reg. Guide

to offsite and control room dose considerations and that it does not apply to
operator exposure in other areas of the plant such as the reactor building. Again, this position
is contrary to NUREG 0737 which explicitly invokes Reg. Guide 1.3 for operator access to all
areas of the plant necessary for accident response.
1.3 is only

The staff has also made statements on numerous occasions that the source terms of Reg. Guide
1.3 are "unrealistically" high, and therefore they are not required be used. They may indeed be

Comments on Draft SSES SER, 11/29/94
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unrealistic, but in the opposite sense as the staff maintains; the actual source terms
experienced at TMI were significantly higher than the guidelines of Reg. Guide 1.3.

Staffs'&'ailure to Address Non-Class 1E Load Shed
Section A.4.1 covers "Interactions Regarding Fuel Pool Cooling System Design", yet it fails to
address several pertinent events. For example, it does not address the procedure change
implemented by the Hcensee in 1988 as reported to the staff in January 1989. The licensee
revised procedures to require a manual load shed of non-Class 1E electrical equipment in the
reactor building to prevent excessive temperatures for EQ purposes. This load shed causes a
loss of fuel pool cooling since the fuel pool cooling pumps are non-Class 1E powered.
10.

Staffs Failure to Address Licensee's Change of SGTS Inlet Temperature Change in
FSAR
Section A.4.2 covers "I"inal Safety Analysis Report", yet it fails to address a pertinent event.
Specifically, the FSAR change made in 1984 by the licensee in which the SGTS inlet
temperature conditions were revised from 180'F to 135'F. The licensee characterized this
change as typographical. In effect, by this change, made under a false statement, the licensee
removed the boiling spent fuel pool from the SGTS licensing basis when it was clearly there
before.

11.

Staff's Failure to Consider Boiling Pool Effects on Reactor Building
ARer a lengthy description of the regulations applicable to the fuel pool and the considerations
by the NRC in granting the license, in Section A.4.4 of the draft SER entitled "Summary", the
statement is made that "Although the staff apparently deviated from its own acceptance
criteria in reaching this conclusion, the stafFs statements in NUREG-0776 [the overall SSES
SER] on the acceptability of the system design establish an acceptable staff position."
However, in NUREG-0776, the staff failed to address a major consideration at the core of our
technical concerns which, had it been addressed, would have revealed an unacceptable design.
They failed to address the temperature, moisture, and flooding effects a boiling spent fuel pool
would have on the safety-related equipment in the reactor building. Since this point has been
clearly and repeatedly stated since our initial 10CFR21 report, it is difficult to understand how
it was overlooked in this evaluation. It is incredible that the current staff could consider the
original acceptance of the system design as "an acceptable staff position" without addressing
one of the major points of concern in our 10CFR21 report.

12.

Staffs Refusal to Consider Airborne Radiation Due to LOCA
The statements of Section A.6.1 of the draft SER are the ultimate twisting of regulations by
the staff to fit the conclusion they seem predisposed to reach. These statements relate to
considerations of airborne radiation in determining post-LOCA reactor building access.
The staff argues here that airborne radiation considerations required by Reg. Guide 1.3 are not
applicable to operator access to the reactor building, that they are applicable only to other
aspects of the design - offsite dose, control room dose, etc.. The crux of their argument is a
statement in Section II.B.2 of NUREG 0737 that "...leakage from systems outside of
containment need not be considered as potential sources." The staff has interpreted this to
mean that leakage from the containment need not be considered. Using this interpretation,
the staff contends that no airborne radiation must be considered in an accident. Their position
is invalid for the following reasons:

Comments on Draft SSES SER, 11/29/94

Page 6

of 24

r

The statement in Section II.B.2 that leakage from "systems outside containment" need
not be considered refers to systems that are truly outside the containment and not the
containment itseK This is borne out by the context in which it was made. In that
same section, another statement is made that leakage from systems outside
containment is "... treated under Item IILD.1.1, "Integrity of Systems Outside
Containment Likely to Contain Radioactive Materials for PWRs and BWRs."" Section
III.D.1.1 makes it very clear that the term "systems outside containment" is only
applicable to water filled systems such as RHR and core spray, not the containment
itself. It even gives the reason such systems do not have to be considered - because
this section also requires that applicants "...implement a program to reduce leakage
from systems outside containment that would or could contain highly radioactive fluids
during a serious transient or accident to as-low-as-practical levels", and it gives as
examples, the RHR system and the containment spray system among others.
These sections of the NUREG were written because of the experience of Three Mile
Island where operators were prevented access to essential areas because of high
radiation levels. Th'ese high radiation levels were not just from contained sources as
the stafFs position implies, but also from airborne radiation. Therefore, for the staff to
take the position that this document, which was a direct result of the TMI accident, did
not require consideration of airborne radiation is ludicrous.
C.

The stafFs positions also do not conform with logic as follows. Containments do leak.
This is a fact well documented with the performance of each 10CFR50, Appendix J
containment leak rate test. Ifthere is fuel failure in an accident, which Reg. Guide 1.8
requires must be assumed, there mill be airborne radiation in the reactor building.
For this reason, Reg. Guide 1.8, which is invoked by the NUREG, requires that a
leakage rate be assumed at the Technical Specification limit for the duration of the
accident. Therefore, to take the position that the NUREG excludes airborne radiation
is to say that the NUREG contradicts itself, which it does not.
The staff also asserts that containment leakage is only required to be assumed with
regard to offsite and control room dose calculations. The staff has not yet revealed
how this airborne radiation makes the transition from the containment to the site
boundary and the control room without passing through the reactor building. Again,
the staff position defies logic.
The staff also implies in the last paragraph of this section of the SER that since the
NUREG, in citing the Reg. Guide as the basis for licensees'hielding evaluations, does
not call out specificaHy which assumptions in Reg. Guide 1.3 are applicable, some may
be ignored. Our position is that ifReg. Guide 1.8 was invoked by the NUREG without
exceptions, which it was, then aH'of the assumptions in the Reg. Guide are applicable.

13.

UHS Volume Relationship to Boiling Spent Fuel Pool
Section A.6.2 of the draft SER addresses the ultimate heat sink volume as it relates to cooling
of the spent fuel pools. It acknowledges that the FSAR states that the ultimate heat-sink
volume includes five million gallons earmarked for makeup to the spent fuel pools at a rate of
60 gpm per pool for 80 days. But then it concludes, "The licensing basis'ailure to address
scenarios other than seismic events or address particular acceptance criteria does not imply
that boiling was assumed as a cooling mechanism for the stored spent fuel for other than
design basis events."
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This again is an example of incredible convoluted logic to reach a predisposed conclusion. The
discrepancies in this logic are as follows:

The only condition which requires a 60 gpm makeup rate to a spent fuel pool is boiling.
This number comes from the licensee's own boiling makeup calculation. No other
condition even comes close. To say that the FSAR statements about this volume do
not imply boiling is simply to ignore these facts of which the staF is well aware.

Ifnormal fuel pool cooling is lost, which it is for a design

basis accident, the inevitable
result is boiling, whether one chooses to acknowledge it or not. This boiling, by
default, cools the spent fuel. This is a physical fact. And this is, in fact, a very reliable
passive cooling mechanism that was the basis for the Reg. Guide 1.13 requirement that
a safety-related makeup source could be provided in lieu of safety-related fuel pool
cooling system. To ignore these facts is to ignore the physical reality of the design
concept which was well understood at the time of licensing. Our concern is not with
the concept, but rather with the fact that the design was not completely executed.
14.

Heat Load in Reactor Building from Boiling Spent Fuel Pool
Section A.6.3 of the draft SER addresses the reactor building accident heat load. The
licensee's design basis analyses calculated this heat load at 6.2 million BTU/hour, and this value
formed the basis for the environmental qualiTication (EQ) temperatures of all of the safetyrelated equipment in the reactor building. One of our primary concerns was that for a boiling
spent fuel pool, the latent heat of vaporization from the boiling pool was not accounted for in
the licensee's analyses. This is an additional 20 million BTU/hour of reactor building heat
load, approximately four times more than what was accounted for. Ifthis were properly
accounted for, it would render the EQ of all the reactor building safety-related equipment
invalid by a very large margin. This section of the draft SER states that although the licensee
did not specify what system would cool the pool under design basis LOCA conditions, it was not
speciTically implied that pool boiling was the assumed cooling mechanism, and therefore, the
staK found the design acceptable. As in Item 13 above, since boiling is the only mechanism
which could cool the pool for this condition, it was not necessary that it be "implied"; it was a
"given" dictated by the laws of physics, and it is obvious that the resultant reactor building
environmental conditions were not acceptable. The staffs failure to recognize the physics of
the design, to explore the mechanistic effects of loss of normal pool cooling in an accident to
their logical end, and to comprehend the extent of these effects is not satisfactory. It is also
unsatisfactory to today attempt to obscure this failure by proclaiming these concerns not within
the licensing basis when, in fact, they are, or by proclaiming the design to be adequate when,,
in fact, it is not.

16.

Inadequate Safety Evaluation on Emergency Procedure Change
Section A.6.4 discusses the change to emergency procedure EP-IP-066 the licensee made in
1988 to manually shed the non-1E electrical loads in the reactor building 24 hours into an
accident. This change, in effect, initiated the condition that is the primary focus of our
concerns, loss-of-fuel-pool-cooling during a LOCA by cutting oK power to the fuel pool cooling
pumps. Yet, in the 10CFR60.69 safety evaluation for that change, this effect was not even
addressed. Had it been, the inadequacies of the design would have been forced into view at
that time, and resolution would have been required. The safety evaluation, therefore, was
inadequate. Ifthe staffs review of this safety evaluation also did not address this most obvious
and profound effect, then it too was inadequate. To now proclaim this condition not within the
licensing basis rewards the licensee for not having properly carried out his lawful
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responsibilities and covers up the stafFs failure to adequately perform theirs. In the nuclear
industry, two wrongs must not be allowed to make a right.
16.

SER Does Not Address Licensing Basis for Features Other Than Fuel Pool

In Appendix A, the staK has repeated an error it initially made in issuing NUREG-0776 for
SSES. The focus of Appendix A is on the regulations and licensing documents as they pertain
to the spent fuel pool cooling system. As we have stated on numerous occasions, with the
exception of temperature and level instrumentation and the possible exception of ESW makeup
to a spent fuel pool post-LOCA, the SSES spent fuel pool cooling system is and always has
been in compliance with all regulations. It is the spent fuel pool as it relates to the rest of the
SSES design that was not and still is not in compliance with numerous other regulations,
particularly those involving secondary containment. The substantial number of plant
modifications, procedure changes, and analyses performed by the licensee provide silent, but
compelling, testimony to support our contention. Ifthe SER is to be thorough and accurate, it
should also address the licensing basis for the SSES secondary containment.

Comments on the Executive Summ
17.

Misleading Statements

In the second paragraph of the EXECUTIVE SUMMARY, the staff states that the "engineers
further posed that a design basis LOCA results in the instantaneous development of a
significant radiological source term inside the reactor building that would deny access to
operators attempting to restore cooling to the spent fuel pool. The engineers did not postulate
a specific sequence of events which would cause the source term to be present or suggest a
probability for having such a source term. Rather, the engineers stated that the existence of a
source term must be assumed in accordance with existing NRC regulations and guidance."
There statements by the StaF appear to be deliberately misleading as follows:

First, we absolutely did not create the source term so described. This source term was
in fact prescribed by the NRC initially in Regulatory Guide 1.8 and subsequently in
NUREG-0787. This source term was used by the licensee in its response to NUREG0787 Item II.B.2 as detailed in SSES FSAR Chapter 18. This source term represents
the licensing basis for evaluating operator actions inside the reactor building at
Susquehanna.
b.

C.

Second, the statement is unduly limited to operator actions to reston: cooling, At the
time of the 10 CFR 21 report, the SSES design also required subsequent operator
access to the reactor building to monitor fuel pool temperature and level and to
prouide makeup to the fuel pool as well.

This statement places far more emphasis on the timing of the presence of the source
term in the reactor building than we ever stated or inferred. Operator actions related
to the spent fuel pool are not required in the reactor building for several hours
following the design basis event., Therefore, it.does not require an unrealistic
assumption of "instantaneous" reactor building source terms to raise accessibility
questions, and we have never maintained that it did. In any event, the SSES licensing
basis as specified in FSAR Chapter 18 clearly stated that operator access to the reactor
building was essentially prohibited for several days following a DBA LOCA due to the
excessive radiation levels. We simply relied on the NRC-approved licensing basis for
the reactor building source terms.
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d.

The stafFs statements here imply that as a prerequisite for compliance with a
regulatory requirement, one must first postulate a series of events that bring you to
the assumption required by the regulation, and then one must perform an evaluation of
the probability for occurrence of those events. This implication is a complete
subversion of the principles of regulatory compliance and nuclear safety.

It is pointed

out, again, that LOCA experience to-date in this country at Three Mile
Island produced a source term signiTicantly greater than that required by these
documents. Considering this, we believe most reasonable people would consider the
stafFs position unreasonable and misleading.

pointed out, again, that if one subscribes to the position expounded by the
it is not necessary to have many of the other defense-in-depth features in
the plant - primary containment, secondary containment, standby gas treatment, much
of the plant shielding, control room ventilation, etc.. This is the Chernobyl design
philosophy we in the West have so roundly criticized.

It is also

stafY here,

Comments on Remainin
18.

Sections Startin with 1.0:

Incomplete Instrumentation Descriptions
The last paragraph on page 3 describes the current configuration for spent fuel pool
temperature and level instrumentation. Since both spent fuel pool cooling restoration and
makeup require manual operator action, the information available to the operator is critical to
the success of these actions. Therefore, this section should clearly describe the
instrumentation which existed at the time of discovery - the sole trouble alarm in the control
room and the indications available only in the reactor building.

19.

Environmental Qualification of Fuel Pool Instrumentation
Section 2.1, last paragraph, no mention is made of the environmental qualiTication of the SFP
level and temperature instrumentation. These instruments must be qualified for both the
radiation associated with a LOCA and the temperature and humidity associated with being in
direct contact with a boiling spent fuel pool. Although the range of the temperature
instrument is given, this is not necessarily the same as its qualiTication temperature, i.e., the
probe may have a particular range, but that does not necessarily indicate that all of the
instrument is qualiTied for immersion in an environment of that range. Additionally, the new
instrumentation is not seismically qualified. Also, considering GDC 61 and Regulatory Guide
1.97, it is not clear why this instrumentation is not Class 1E since it provides the operator with
the indication absolutely necessary to manually initiate a required safety action following design
basis events.

20.

Non-Safety Related Service Water System Capability
Section 2.3, last paragraph, next to last sentence, it is stated that with the loss of the nonsafety-related normal service water system,(SWS).cooling to,the fuel pool heat exchangers due
to LOCA load shed, all of the necessary actions for recovery of SWS, except for venting of the
heat exchangers and the reactor building chillers, can be performed from outside the reactor
building. In the last sentence it is stated that the stalF concluded that the heat exchangers
would regain "signiTicant" heat transfer without venting. These statements are obviously
intended to lead a reader to conclude that the required system performance can be restored.
However, no mention is made of the ability of the system to withstand the potential
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waterhammer effects associated with starting an unvented system, and
"significant" heat transfer is adequate for the design basis heat load.
21.

it is not clear that

'ingle Failure of RHR System
Section 2.4, second paragraph, the last sentence states that since the RHR system is safetyrelated and 1E powered, it may be capable of providing cooling for the fuel pools even with a
single failure. Although this may be true for some conditions, it is not true for design basis
conditions as was clearly demonstrated in an analyses provided to the staff by the licensee.
Therefore, this statement is blatantly misleading. This description also does not address the
fact that if the RHR system in the LOCA unit is used in this mode, it injects potentially highly
radioactive accident water into the fuel pool which, in effect, bypasses the primary
containment.

22.

Potential Failure of RHR Valves
The final paragraph of Section 2.4 states that failure of any one of several manually operated
valves to open would prevent operation of the RHR System in the Fuel Pool Cooling Assist
mode. It is relevant to note that the licensee had deliberately removed these same valves from
its Inservice Inspection program years prior to the 10 CFR 21 report after an evaluation
concluded that ESW makeup to a boiling spent fuel pool fulfilled the safety function,
eliminating the need for the RHR Fuel Pool Cooling Assist function. The lack of testing of
these valves should have signiTicantly reduced the likelihood of success for this mode in the
PRA of the "as-found" SSES configuration,

23.

Accessibility of ESW Makeup Valves
Section 2.6 describes the safety-related essential service water makeup to the fuel pool.
Conspicuously absent from this description is the fact that the manual makeup valves are
located in the reactor building which is potentially inaccessible post-LOCA due to radiation
levels.

24.

Single SGTS System for Both Units
Section 2.7.2 should be revised to clearly state that the SSES design relies on a
with redundant filter trains and fans for both units.

~sin

le SGTS

Capability to Pump Accident Water To Radwaste
From the description in Section 2.8, one could logically infer that water from the sumps could
be pumped to radwaste for processing and disposal. This is, in fact, not true; for a LOCA
event even ifthe non-1E powered, non-qualified pumps were available, which they may not be,
radwaste is not designed to handle either the radiological content or the volume of water that
would be generated as a result of a boiling fuel pool associated with a LOCA.

Verification of Cross-.Connected Fuel Pool Cooling Capability. with One Cooling
System
Section 4.1 describes cooling both unit's fuel pools with one unit's cooling systems by removing
the cask storage pit gates and allowing natural circulation to cool the idle system's pool. It
cites a test where this capability is demonstrated. However, in this test, although the heat
exchangers were isolated in one of the pools, the fuel pool cooling pumps remained in operation
in both pools. The staff concludes that this test demonstrated the capability of one system to
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cool both pools by natural convection. From this description, it is not apparent that natural
circulation through the cask storage pit gates was demonstrated by this test since the both
units'umps were left in operation. To be a valid test, one unit's cooling pumps would have to
be secured.

This test also did not demonstrate how one unit,'s system rated for the heat load of one pool
can adequately cool both unit's pools over the long term. Although a statement is made in the
SER that the temperature difference between the pools was less than 1'F during the test, no
statement was made about the overall temperature trend; was it up or down, and how were
the test conditions adjusted to design basis conditions. Later, in Section 4.2.1, the heat
transfer capability was addressed as 10 million BTU/hour for each of the three heat exchangers
with the cooler pool at 170'F. Since the full core ofHoad heat load of 33.9 million BTU/hour
exceeds this total capacity, the system cannot maintain the pool below this temperature limit.
What then is the equilibrium temperature, and if the temperature cannot be maintained below
170'F, how can this scheme be considered adequate? Additionally, there are no procedural
restraints on removal of heat exchangers from service. Therefore, if one is removed from
service during normal operation, then the capacity of the remaining two is less than the design
basis heat load from two pools (26.2 million BTU/hr), and again, the 170'F temperature limit
cannot be held.

Non-1E Load Shed Not Addressed

27.

Section 4.2 does not address the loss of the Fuel Pool Cooling System caused by the manual
load shed of non-Class 1E loads in the reactor building. This licensee identified this manual
load shed to be necessary to maintain reactor building room temperatures within EQ
envelopes. The PRAs for both the "as-found" and "as-fixed" cases should incorporate this

limitation.

Per the Staff, Core Damage is Not Required to be Considered

28.

Section 4.2.2 addresses the adequacy of the loss-of-fuel-pool-cooling/inventory procedure. This
section notes that the radiological exposure to the operators in carrying out this procedure
would be high, and that conclusion is reached even without considering the airborne radiation
effects as discussed in Comment 8 above. However, it goes on to discount the radiation effects
completely by a statement that "the event sequences leading to the postulated radiological
conditions following a LOCA...were determined to be extremely low probability events and
were excluded from consideration..."

~

The licensing basis requirements for radiological conditions to be considered in the design of a
nuclear power plant are clearly described in Reg. Guide 1.3 and NUREG 0737, as discussed in
Comments 8 and 12 above, both of which were committed to by the licensee. The stafFs
dismissal here of these requirements based on probability arguments is nonsensical and
unacceptable. This is the design approach used by the former Soviet Union which led to the
disaster at Chernobyl. Under this philosophy, one could also dismiss design features such as
the reactor containment, the standby gas treatment system, much of the plant shielding, and
the cleanup features of the control room ventilation system,,all of which are required to cope
with the effects of significant core damage in an accident. Additionally, the stafFs probability
analyses do not appear to account for the industry's only serious accident experience at Three
Mile Island where the source term was signiTicantly greater than the requirements of Reg.
Guide 1.3. Ifone considers the probability of signiTicant core damage based on this actual
experience, it is one; ifone takes the stafFs approach, the core damage experienced at TMI
could not happen. Which is more realistic, and which position is based on actual regulatory
requirements and commitments?
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Staff Used Incorrect Procedure for Probability Analyses
The first paragraph of Section 4.2.2 states that the staff used ON-136/236-001 Rev. 13 dated
June 30, 1993 to quantify the probability of SFPCS restoration or other recovery actions. It is
grossly invalid and utter nonsense to use this procedure to assess the operator response in the
PRA of the "as-found" SSES configuration since this procedure includes many "refinements"
which have been incorporated as a result of our Part 21 report. Please remember that the
licensee's initial engineering assessment of our concerns (Attachment 16 to the 10 CFR 21
report), concluded that operating and emergency procedures were deficient and essentially
directed the operators to aHow the fuel pool to boil and to provide makeup. Therefore, the
human reliability assessment methods for the "as-found" case should be significantly lower than
for the "as-fixed" case. In addition, please also remember that the licensee installed fuel pool
temperature and level instrumentation to the control room aAer the 10 CFR 21 report. Prior
to this modiTication, the operator in the control room would have had insufficient information
to monitor fuel pool conditions and to effectively implement required manual actions.
30.

Staff Did Not Consider the Environmental Effects of a LOCA
In Section 4.2.3.6, the environmental effects of a LOCA on the spent fuel pool cooling system
are discussed. The staff states here that such eff'ects "were not considered because of the
extremely low probability of early core damage following a LOCA." The stafFs analysis here is
incomplete and unsatisfactory. As described above, to dismiss the radiological effects of a
LOCA based on probability is nonsensical and outside the licensing basis for this plant.
Additionally, it is immaterial whether the core damage is "early" (which is iH-defined) or later
(hours into the accident). The effect on the equipment would be the same. This position also
is inconsistent with the requirement that safety-related equipment must be qualiTied for such
an environment, regardless of the probability. Another significant environmental effect of a
LOCA that the staff does not even address here at aH is temperature.

31.

Staff Did Not Consider Environmental Qualification of Electrical Eiluipment
Section 4.2.4 states that radiation fields for the DBA LOCA were not considered for the
SFPCS electrical components because of the extremely low probability of early core damage.
This conclusion is totally absurd and completely inconsistent with industry practice and
regulatory precedent. The SFPCS must not only operate during the "early" phases of a DBA
LOCA, but throughout the entire duration of the event. The timing of the core damage is
therefore irrelevant. In addition, 10 CFR 60.49 and Reg Guide 1.89 require qualiTication of
safety related components based on early core damage.

Proper Consideration of "As Found" Conditions
Section 4.3 states that the staff used procedures OP-149/249-003 and system configurations at
the time of the review (1993/1994) to assess RHR Fuel Pool Cooling Assist mode capability.
Again, it is grossly invalid and utter nonsense to use these procedures to assess the operator
response in the PRA of the "as-found" SSES configuration since these procedures includes
many "refinements" incorporated in response to our Part.21 report. The stafFs evaluation
should have included consideration that the licensee's procedures at the time of our re ort did
not guide the operator to raise the spent fuel pool level 8 inches above normal level as required
to provide adequate RHR pump NPSH. Their evaluation also should have included
consideration that the licensee removed the manual valves required to be opened for RHR Fuel
Pool Cooling Assist mode from its inservice testing program years prior to our report and did
not commit to place these valves back under the inservice testing program until 21 months
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aRer our report. With these factors considered, the human reliability assessment results for
the "as-found" case should be significantly lower than for the "as-fixed" case.

RHR Fuel Pool Cooling Mode is not Safety-Related
The first sentence of the second paragraph in Section 4.3.1 is misleading. The RHR Fuel Pool
Cooling Assist mode was not and STILL IS NOT a safety related function. As stated, it implies
that this mode is now a safety related function. IT IS MOST DEFINITELYNOT A SAFETY
RELATED MODE AT THIS TIMEI
34.

Failure of UHS Pond Spray Bypass Valve
4.3.2, the staF accepts the licensee's contention that the single failure of the spray
valve
in the open position is not a credible failure. In our October 25, 1994 meeting
bypass
with the staF, they stated that this acceptance was based on the operators being able to
manually close the valve ifit failed open. The statY should not accept this contention on the
mere assurances of this licensee without confirming its validity. In reality, the valve in
question is not readily accessible; it is located in a pit under a concrete lid. Opening this valve
does not simply involve dispatching an operator to twirl a handwheel a few times. It requires a
heavy crane to remove the concrete lid.

In Section

In addition, during the Power Uprate Project, failure modes were postulated for this valve

which, in fact, made it a credible single failure and resulted in the UHS temperature being
revised from 95'F to 97'F. If dismissing this single failure were possible, this licensee would
have done so at that time rather than incur the expense of rean~zing all components cooled
by ESW System for the sects of this temperature increase. It is not clear from the SER
what, ifanything, has changed since the power uprate analyses were performed. However, it
is known that ifthe valve could not be closed, the UHS temperature would likely approach
100'F, an unacceptable condition.

Radiological Effects of Operating RHR in the Fuel Pool Cooling Mode
Section 4.3 does not address the consequences of operating RHR in the Fuel Pool Cooling
Assist mode aAer having operated the RHR System in the LPCI and/or containment cooling
mode(s) in a DBA LOCA. Even the licensee has agreed that such operation would be
prohibited since the radiological consequences (both offsite and control room doses) are
unanalyzed.

Flooding of Reactor Building Safety-Related Equipment
Section 4.4.1 addresses flooding in the reactor building due to a boiling spent fuel pool and
appears to conclude that the effects are acceptable. We strongly disagree with the Staffs
assessment as follows:

The failures resulting from this flooding which the stafl'acknowledges are the loss of two of the
four core spray pumps in, each unit. This is four mechanistic failures of safety-related
equipment, even before "single failure" is considered. These failures alone should be considered
as unacceptable since, per regulations, no failures are allowed in safety-related equipment as a
result of design inadequacy; all such equipment must be designed to work for all design basis
accident conditions.

But there are other probable flooding failures which the staF has dismissed or ignored. The
staK acknowledges that two watertight doors which protect the "A" RHR pump rooms and the
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"B" core spray pump rooms in each unit would experience pressure in the unseating direction
during such flooding. Their leakage would cause failure of the remaining core spray pumps and
one train of RHR in both units, leaving only one train of RHR in each unit. However, no tests
have been performed on these doors with pressure in the unseating direction, and no evidence
has been presented by the licensee or the vendor that they are water tight under these
conditions. The stafFs acceptance of the premiss that they are water tight under these
conditions appears to be based solely on the licensee's unsubstantiated statement that they are.

The stafFs acceptance also appears to be based on the licensee's calculation that the water level
will not exceed the doors'esign limit of 23 feet in 30 days. However, this calculation is based
on a non-conservative evaporation rate of 22 gpm based on the pool spent fuel inventory at
that time, not the design inventory. The design rate is 120 gpm (60 gpm per pool) for the
design inventory. Such a high rate must be assumed since makeup to the pool is not
automatically controlled; it is controlled by manual valves located in extremely high radiation
areas. Since operators cannot precisely adust the makeup rate to match the evaporation rate,
and since the trips to and stay times at these valves must be limited to prevent unnecessary
radiation exposure, these valves probably would be left fully open. Therefore, the water level
will probably be significantly higher than the 23 feet design basis rating of the doors.

Another factor in the staffs acceptance is safety-grade instrumentation in these rooms which
would indicate flooding and provide "adequate" assurance that such flooding "...would be
prevented or mitigated in the event of long-term SFP boiTing." As we have pointed out to the
staff on numerous occasions, for a LOCA there would be no viable options available to
operators for preventing or mitigating the flooding. The sump pumps cannot be relied upon for
removing the water because they are not 1E powered or environmentally qualified, and their
motors become submerged past a certain point in the flooding. Portable pumps cannot be used
since these areas are not likely to be accessible post-LOCA. And even if the water could be
pumped out, there is no place to put it. Radwaste is not designed to handle the volume or the
accident contamination associated with this condition, and temporary storage, though possible,
is not acceptable as a design option since regulations require such accident contaminated water
to be isolated from the environment by containing it inside the reactor building. Apparently,
another lesson from the TMI accident has been forgotten by the staK
The stafFs acceptance is also incomplete in that it does not address the localized effects of
condensate. Such effects could include structural failures of this safety-related ductwork due
to the weight of the condensate, failures of other safety-related equipment impacted by the
ductwork failures, failures due to leakage of the ductwork on safety-related equipment and
condensation in this equipment, and blockage of the safety-related air flow through this
ductwork.
Based on the above, the plant design does not meet regulatory requirements and is therefore
unsatisfactory. Additionally, the SER assessment of this design is flawed, incomplete, and
reaches an illogical, unsubstantiated conclusion, and therefore, it also is unsatisfactory.
37.

Fusible Link Actuated Fire Dampers in SGTS Not Considered by Staff
Section 4.4.2 does not address the "as-found" configuration of the SGTS in which the fusible
links would have isolated the SGTS ifthe spent fuel pool boiled. Therefore, the PRA for the
"as-found" case must incorporate this limitation.
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Staffs Analysis Relies on Non-Available SGTS
Section 4.4,2.1 seems to neglect pertinent facts. The licensee has informed the staff that the
SGTS fails ifthe spent fuel pool boils due to the collection of condensation in the ductwork.
That fact caused this licensee to commit to prevent fuel pool boiling by cross-tying the fuel
(SEA-EE-650) to
pools. Nonetheless, the staff relies on the results from a licensee
conclude that long term core cooling would not be threatened if the fuel pool boiled, even
though this licensee analysis relied on the SGTS to vent vapor from the refueling floor to the
atmosphere. Since the SGTS FAILS if the fuel pool boils, this required venting will not
happen. The staff conclusion in Section 4.4.2.1 is therefore totally unsound.

~sis

89.

Incomplete/Incorrect Environmental Qualification Evaluation
Section 4.4.2.1 addresses the environmental qualiTication of equipment. This section concludes
that the environmental qualiTication of equipment in the reactor building for the boiling fuel
pool condition post-LOCA is satisfactory. This conclusion is invalid because it is based on a
licensee analysis that is seriously flawed as follows:
a.

The analysis considers the effects of only one of the fuel pools boiling, both will be.

b.

The boiling rate used corresponds to a heat load signiTicantly less than the design basis
heat load for even one pool.

c,

The analysis assumed that the safety-related recirculation fans would be operated up
until the onset of boiling in the fuel pool, and that there would be no evaporation from
the pool until such onset and therefore no condensation in the secondary containment.
Only aRer the onset of boiling would the recirculation fans would be secured. This is a
very non-conservative assumption; evaporation from the pools would be quite
substantial at temperatures from about 160'F upward to boiling, and neither the latent
heat associated with this evaporation nor the condensation effects are taken into
account in the analysis. The safety-related coolers for the ECCS pump rooms and the
emergency switchgear and load center rooms are specifically not designed for latent
heat cooling, and such condensation would cause their failure, as well as failure of
equipment in the switchgear and load center rooms due to condensation. These
failures would cause subsequent failures of the associated ECCS pumps.
The standby gas treatment system must be capable of exhausting not only the volume
of vapor generated by the boiling pools, but also the normal air exhaust flow volume
which makes up for air infiltration, while at the same time maintaining negative
building pressure, as prescribed by the Technical SpeciTications. The SER does not
address this consideration, and surveillance test results at SSES make this capability
very questionable.

40.

Environmental Qualification of SGTS
Section 4.4.2.2 addresses qualification of the standby gas treatment system for a steam
environment and concludes that it is not. But this conclusion is rendered moot by a statement
that "...the licensing basis linkage of SGTS performance in a boiling SFP environment is
tenuous at best." For the LOCA condition, we strenuously disagree as described in previous
comments. For the seismic event, we are puzzled by this statement, since it was our
understanding that the staff had conceded unequivocally that loss of fuel pool cooling for this
event was within the licensing basis.
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Even though the staff concedes in this section that the SGTS is not qualified to operate in the
environmental conditions created by a boiling SFP, it should be pointed out that the conditions
analyzed do not represent worst case design basis conditions. The analysis considered LOCA
only, not LOCA/LOOP, and therefore, only one pool was assumed to boil because the licensee
took credit for access to the non-LOCA unit to take compensatory actions. However,
LOCA/LOOP is the limiting design basis accident, and for this case the fuel pool cooling
systems in both units must be assumed to be lost, and access to the non-accident unit is denied
since the HVAC system is automatically cross-connected spreading accident airborne radiation
throughout both units. Section 4.4.2.8 acknowledges this, but states that "...the licensee may
[emphasis added] develop procedures..." to cope with this condition. We find it diHicult to
understand how an SER can legitimately be based on what a licensee'may do.
41.

'ualification of RHR Fuel Pool

Cooling Assist Mode

The final paragraph of Section 4.4.2.2 states that the staff requested the licensee submit a
formal commitment to fully qualify the RHR Fuel Pool Cooling Assist mode such that this
system may be credited in the licensing basis to prevent spent fuel pool boiling, but that the
licensee has not yet complied with this request. Since prevention of spent fuel pool boiling is
imperative, the staff should not issue the final Safety Evaluation on the SSES concerns until
after this requested commitment is received, reviewed, and accepted by the staff.
42.

SGTS I~'ailure Mechanisms Not All Considered
The first paragraph of Section 4.4,8 states that the licensee performed "a practical evaluation of
the effects of SI~'P boiling with the SGTS operating and the recirculation system secured" and
determined that a propagation path for the moisture from a boiling spent fuel pool to the
reactor building did not exist. It is important to remember several facts when considering this
evaluation by the licensee: (1) at the time of the 10 CFR 21 report, the SGTS would have
failed soon after the spent fuel pool boiled due to actuation of the 165'F fusible link fire
dampers in the SGTS inlet ducts; (2) at the present time (aRer replacement of the fusible
links) the SGTS will fail shortly aRer the spent fuel pool boils due to the accumulation of
condensate in the inlet ducts; and (8) even ifthe SGTS did not fail due to the fusible links or
the condensate accumulation, it would fail due to being exposed to a temperature and humidity
environment for which it simply is not designed. Therefore, to conclude that SGTS operation
will prevent the transport of moisture to the reactor building is to blindly ignore reality.

Validity of Risk Assessment Techniques
Section 6.0 evaluated the concerns of our Part 21 report using risk assessment techniques. We
have two problems with this technique as applied to this case. First, there is no statutory basis
for performing risk assessment in lieu of regulatory compliance which the staff is attempting to
do in this section. Second, even ifthere were a statutory basis, such an analysis would have to
be correctly founded in order to be valid; this one is not, as described in the succeeding
comments.
44.

Staff Used Non-Factual Assumptions
Section 6.0 begins with non-factual assumptions and in the succeeding subsections supports
these with non-factual statements. In the first paragraph, the statement is made that this
approach used "realistic" assumptions. As previously stated, the "realistic" conclusions derived
from this analysis are contrary to actual experience. The Three Mile Island accident - the only
industry experience with an accident of this magnitude and type - belies the stafFs conclusions
that the design assumptions required by documents such as Reg. Guide 1.8 and NUREG 0787
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are "unrealistic". We believe that this actual experience is more "realistic" than the stafFs
conjecture.

Staff Used Invalid Inputs
The "realistic" inputs to the stafFs analyses simply are not valid, and therefore, the outputs
cannot be valid. The first of the invalid inputs is the assumption of "redundant emergency core
cooling systems to prevent damage to fuel contained in the reactor vessel following a LOCA."
This is a valid assumption only ifthe integrity of the design is maintained to assure this
redundancy. For the scenario of concern involving boiling of the fuel pool, the staff has already
conceded that there would be significant degradation of this redundancy. We have shown
additional substantial degradation that the staff has not conceded. Therefore, the probability
figures given in Section 6.1 for core damage, which are based on completely operable ECCS
systems, are not valid.

Staff Seeks to Reduce Defense-in-Depth

46.

The first paragraph of Section 6.1 outlines the staffs evaluation to ensure that the probability
of fuel damage caused by a LOCA is acceptably low. We agree wholeheartedly with this
paragraph and the underlying reason for such an evaluation. However, we must point out that
there is another half of the regulations that is intended to protect the public i the fuel is
damaged. These "other" regulations dictate that features such as primary and secondary
containments and the SGTS be provided to prevent the uncontroHed release of radioactivity
following a LOCA with postulated fuel damage. Together, the regulations to assure a low
probability of a LOCA involving fuel damage and the regulations to assure a low probability of
uncontrolled release of radioactivity iffuel damage occurs are what have been deemed to
provide the lowest acceptable level of assurance that the health and safety of the public are
protected. This is the fundamental principle of defense-in-depth, and it is imperative that
both halves of this assurance be maintained. It is not an either/or choice for the licensee or
the staff; both types of the regulations must be met. We remain genuinely concerned that the
"damaged fuel" aspects of nuclear safety are being dismissed by the staK After Three Mile
Island and Chernobyl, the nuclear industry and the NRC went to great lengths to emphasize to
the American public that because the defense-in-depth concept was firmly incorporated in the
American nuclear industry and regulations, the risks were acceptably low. To ignore whether
the SSES design complies with these "damaged fuel" regulations is to violate this fundamental
principle and our contract with the American people.

f

Staffs Analyses Founded on Invalid Bases

47.

,

48.

The second paragraph of Section 6.1 discusses the probabilities of significant core damage as
reported in NUREG-1160. The methodology used in NUREG-1160 implicitlyassumed that all
of the regulations were satisfied, and that, as a result, there are no mechanistic failures in the
design. All equipment failures, therefore, were assumed to be random and not as a result of
not meeting the regulations. Even though the staff has not conceded that our concerns are
within licensing basis, they have conceded that they are within many of the regulations, and
that some of those regulations were not met. Therefore, not all of the basic assumptions of
NUREG-1160'were satisfied. This renders the staQ's PRA evaluations based on this NUREG,
invalid.

Staffs Diversion by Term "Early Core Damage"
The third paragraph of Section 6.1 states that "...early core damage is necessary to prevent
restoration of SFP cooling after a LOCA due to access concerns alone..." This is a blatantly
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untrue statement; the staff here has misconstrued our scenario to be dependent on immediate
core damage aRer the LOCA. As the licensee has submitted to the staff on numerous
occasions, the spent fuel pool will not boil in less than 25 hours and may take 60 hours or
longer to reach boiling aRer cooling is lost. Therefore, "early" core damage is not a prerequisite
for access concerns. To calculate a low probability of occurrence by neglecting many of the
realistic event scenarios is grossly non-conservative. It is also poor engineering practice.
49.

Invalid Credit Taken for SGTS and Secondary Containment
In the next to last paragraph of Section 6.2, the staff states that radioactivity release from fuel
damaged by a loss of water in the fuel pool would be "...mitigated by SGTS and secondary

containment..." The staff failed to recognize here that the condition which would cause the fuel
damage, boiling away of the fuel pool water, would also cause failure of the SGTS and thus the
secondary containment. Therefore, this statement is untrue.
60.

Staff Failed to Address Loss of Shielding Caused by Loss of Fuel Pool

AUater

staff also fails to recognize another profound effect that the loss of water
from the fuel pool would generate - the loss of the shielding provided by the water. This
would not only limit operator access to much of the reactor building, but also to other buildings
normally accessible and to much of the site. This would be due both to the direct radiation

In Section

6.2, the

effects and also to the skyshine effects. The skyshine would also produce very high offsite
doses rates even ifthe SGTS and secondary containment were completely intact and
operational.
61.

Staffs Invalid Substitution of the TSC for Regulatory Compliance
6.8, the statement is made that "...cases estimated to reach
near boiling conditions at greater than 60 hours are considered to have sufficient time to
restore cooling to the SFP(s) or to prevent adverse conditions in the reactor building before
near boiling conditions develop." In the fifth paragraph of Section 6.8.1, a similar statement is
made that 60 hours is sufficient time for the operators and the Technical Support Center to
respond our concerns. It is diHicult for us to understand how such proper responses could be
made in 50 hours during the heat of battle of a LOCA when, over a two year period since our
report, neither the licensee nor the staff have described any responses within the design basis
of the plant which would restore cooling or prevent adverse conditions from developing in the
reactor building. This was particularly true for the plant's "as-found" condition. With this
statement, the stafF has out of hand discounted much of the concern of our Part 21 report and
has non-conservatively skewed the probability values. It is also not within any statutory
permissives to substitute hoped-for actions by a TSC for failure to meet regulatory
requirements in the plant design. The regulations, such as those contained in 10 CFR 60 and
10 CFR 100, are intended to provide reasonable assurance that the design, construction and
operation of nuclear power plants yields minimal risk to the public. To forsake compliance with
these regulations for mere reliance on an omniscient TSC is to strip defense-in-depth to a
single layer of intangible thickness. This paragraph, and all reliance on TSC operations, should
be purged from any valid risk assessment.

In the last paragraph of Section

Time-to-Boil Sequences Greater Than 60 Hours
The staff in Section 6.8 is ~wron to consider it appropriate to neglect accident sequences
involving time-to-boil greater than 60 hours. For example, ifa TMI-2 scale core damage
accident occurred at Susquehanna in the "as-found" condition, the reactor building
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inaccessibility would have precluded effective SFP cooling restoration or boiling mitigation
efforts for far longer than 60 hours.

Non-Consideration of Heavy Loads
The first paragraph of Section 6.3.1 states that the risk assessment relied on information from
the licensee's IPE. It is not clear that the risk assessment considered the increased probability
of loss of spent fuel pool cooling caused by a heavy load (e.g. shipping cask) impacting piping or
components of the non-safety related fuel pool cooling system. SSES relied on analyzed
pathways rather than a single failure proof crane in its NUREG-0612 response. NUREG-0612
required that heavy load pathways avoid safety related equipment. Therefore, the heavy load
issue provides no assurance that the non-safety related fuel pool cooling system will survive the
drop of a heavy load. Since the licensee reserved the right to isolate the fuel pools for cask
operations, it appears that the licensee foresees cask movements in the future. Therefore,
both the SSES IPE and the stafFs risk assessment are non-conservatively low with respect to
the probability of losing fuel pool cooling.
64.

Incomplete Description of SGTS Failure Mechanisms
6.3.1, the SER states that the licensee reports that SGTS
would fail 17 hours after the onset of boiling due to structural failure due to the weight of the
condensed steam. Conspicuously absent from this discussion are the other failure mechanisms
that would incapacitate SGTS, such as exceeding the EQ conditions for the SGTS fans and, for
the "as found" case, actuation closed of the fusible link fire dampers.

In the last paragraph of Section

The last paragraph under Section 5.3.1 (on page 46) also states that the failure of the SGTS
due to condensation in the ductwork is not modeled in the risk assessment. Why is it not valid
to consider this proven failure mode? Does this statement mean that only the specified failure
mode is not considered, or that failure of the SGTS for any reason is not modeled? Ifthe risk
assessment takes credit for SGTS operation to indefinitely mitigate the consequences of boiling
spent fuel pool(s), then it is invalid.

No Verification of Natural Circulation Mode of Cooling Both Pools With One
Cooling System

In Sections 6.3 and 6.3.1, the temperature threshold for "near boiling frequency" is described as
170'F in the cooler pool. As described in an earlier comment, we have seen no analytical or
valid test bases that sufficient natural circulation occurs between the pools with the fuel cask
gates removed to preclude boiling in a pool without direct cooling, and therefore no basis that a
temperature of 170'F in the cooler pool would preclude boiling in the hotter pool.
66.

Staff Gives Credit for Non-Valid "F~eed and Bleed" Mode of Pool Cooling
Paragraph 4 of Section 6.3.1 describes a "feed and bleed" mode of cooling the spent fuel pools.
It is incredible that the staff would even mention such a pie-in-the-sky scheme in the SER.
This scheme is ridiculous fantasy for the following reasons:
a.

Sufficient water cannot be provided to the fuel pools from the emergency service water
(ESW) system, either in flow rate or in available UHS volume, to prevent boiling. The
flow rate from ESW is sufficient only to make up for water losses due to boiling; this is
orders of magnitude less than the rate required to prevent boiling. The same is true
from the fire protection system through fire hoses.
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b.

c.

d.

Even ifsufficient water could be supplied from these systems, the overflow would flood
out the ECCS pumps in the basement of the building.
Even if the plight of the ECCS pumps could be ignored, it is highly questionable if
sufficient portable pump capacity could be provided to keep the basement pumped out.
Even ifthis portable pump capacity could be mustered, use of such pumps would
require extensive access to the extremely high radiation conditions of the reactor
building post-LOCA by a large crew to install and operate these pumps.
Even ifall of the above were possible, to pump it from the reactor building would
defeat the function of secondary containment, prevention of release of accident
contMninants to the environment. Additionally, there would be no acceptable place to
put this potentially highly contaminated water since radwaste is not designed for this
contingency.
I

Although the staff states in paragraph 4 of Section 6.3.1 that they did not model the "feed and
bleed" mode of cooling, they proceeded to place heavy reliance on this method of cooling in
Sections 6.3.3.1 and 6.3.3.2, and in Table 5.A, Assumption 26. They estimate the likelihood,
that this method of cooling would fail at O.l; based on the above reasons, we estimate it at 1.0.
67.

Improper Consideration of "As Found" Case Factors
The "as-found" results reported in Section 5.3.2.2 appear low in relation to the "as-fixed" results
reported in Section 5.3.2.1. For example, the total near boiling frequency (NBF) for the "asfound" case is reported to be only four times higher than the total NBF for the "as-fixed" case.
In the "as-found" condition, there was no indication available to the control room operator of
fuel pool temperature and level. Following any design basis event, the focus of both the control
room operators and the TSC staF would have been on dealing with perceived problems. Since
the pool conditions would not have been conceived without control room indication, they would
not have been focused upon. Therefore, it is grossly invalid to consider that time to boil
defines the available response time envelope for both the "as-found" and "as-fixed" cases. In
the "as-found" case, a significant amount of that time would have passed unused until the
spent fuel pool problem was detected. Given that the licensee reported that ~22 hours may be
required to align RHR in the Fuel Pool Cooling Assist mode, the time required to discover a
problem is extremely important whether the time to boil is 26 hours or 60 hours.

In addition, the operating procedures and culture in the "as-found" case did not recognize the
drastic adverse consequences associated with a boiling spent fuel pool. It was generally
believed that as long as makeup could be provided to compensate for boil-oA; there were no
safety consequences from spent fuel pool boiling. Therefore, even ifloss of spent fuel pool
cooling were detected early, little emphasis would have been placed on restoration of cooling
(as in the "as-fixed" case) if makeup to the pool(s) via ESW or the Condensate Transfer System
was available.

In summary, the. relative total NBFs reported for the "as-found" and "as-fixed" cases are too
close, especially ifthe stafY is going to accept the 1x10~ NBF for the "as-fixed" case. The risk
assessment

did not determine the "as-found" NBF -

it actually

determined the "as-being-fixed"

NBF.
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58.

Non-Conservative Fuel Pool Temperature Assumptions Used
The second paragraph on page 64 includes the statements, "For all these event sequences, the
SFPs would reach the technical specification limit of 125'F at approximately 8 hours aRer the
initiator assuming that operators at both units do not restore SFPC to service. Operators are
trained to comply with technical speciTications, therefore at or near 8 hours aker the initiation
the operators would recognize the need to restore cooling to the SFPs."
These statements are invalid as follows:
a.

It is non-conservative for the risk assessments to assume initial SFP temperatures
less than 126'F. It is generally accepted industry practice to perform safety

of

assessments using parameters at their technical specification values or at values more
conservative than technical specifications. To use spent fuel pool temperatures less
than 125'F in the risk assessment is to produce non-bounding results.

Operators are trained to comply with technical speciTications. But it is foolhardy to
assume that the operator is instantly aware the moment any parameter exceeds a
technical speciTication limit unless a control room indication is provided. In the "asfound" case, the control room operator would have had no direct indication of SFP
temperature. In the "as-fixed" case, the control room operator would have a chart
recorder. To assume that SFP temperature exceeding 125'F would trigger immediate
operator response is non-conservative and non-realistic.

The risk assessment should eliminate such non-conservatism and should consider reality in its
assumptions ifits results are to be meaningful.
69.

"As-Found" Analysis Assumptions Comments
The first section of Table 6.A provides the as-found Assumptions for the analyses.
following are comments on these assumptions:

The

Assumption 4 speciTies an initial fuel pool temperature of 116'F. As stated in a
previous comment, it is non-conservative and non-bounding to assume an initial spent
fuel pool temperature less than the technical specification limit of 126'F.
b.

Assumption 6, which assumes a time to boil of at least 25 hours, invalidates itself for
the "as-found" case by pointing out that the time to boil at SSES has been less than 26
hours in the past.
Assumption 13 that the SFPC system can provide adequate cooling for both units when
the separating gates are removed has not been demonstrated either by analysis or a
valid test. This is a key assumption to the success paths postulated by the staK
P

Assumption 16 is invaM for the "as-found" case because there were no administrative
controls to assure that the cask storage pool was fiHed,with water. Since the time to
align non-adjacent unit systems to the isolated accident unit's SFP was signiTicantly
lengthened when the cask storage pool was initially empty, it is extremely nonconservative and non-bounding to assume that this pool was always filled in the "asfound" case.
Assumption 16 assumes 8 hours are required for aligning RHR Fuel Pool Cooling Assist
mode. The licensee has stated that it may require ~22 hours to align this mode under
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certain conditions. It is non-conservative and non-bounding to assume that the time to
initiate RHR Fuel Pool Cooling Assist mode is less than the licensee's own estimates.
Assumption 18 states that the failure of the sealing devices for the reactor cavity gates
is not considered credible. However, this is a failure that has actually occurred at an
operating U,S. plant. Although we do not think this would significantly alter the
results of the analyses, as with the TMI accident experiences with source terms which
the staif also considers incredible, we consider actual occurrences as the strongest
possible evidence of event credibility.
g.

Assumption 26 that all of the ECCS pumps except one train of core spray per unit are
protected from flooding has not been demonstrated as discussed in a previous
comment.

h.

Assumption 28 in the "as-found" section of the table and Assumption 2 in the "as- fixed"
section imply that there was SFP level and temperature indication in the control room
in the "as-found" condition; there was not.

The relief panels described in Assumption 35 are designed for tornado pressure relief,
in which case, there is a rapid decrease in outside pressure. Their ability to relieve to
prevent propagation of steam through the reactor building HVAC system has not been
demonstrated by analysis or test.
Table G.A does not address the licensee's procedure for manually shedding non-Class
1E loads in the reactor building 24 hours atter a LOCA without a LOOP. This
procedure clearly impedes the restoration of fuel pool cooling and should be considered
in the "as-found" case.
60.

Invalid Radiological Assessment
Section 6.0 addresses the radiological assessment of our Part 21 report, and in this
introductory paragraph makes the point also made in Appendix A that, even though NUREG
0737 in Item II.B.2 invokes Reg. Guide 1.3 as the basis for determining the radiological
considerations for operator access, since in so doing it does not specificalty reference the
containment leakage assumptions specified by the Reg. Guide, then these assumptions are not
applicable and therefore airborne radiation is not required to be considered in the analysis.
This absurd assertion, which was discussed in a previous comment, completely invalidates the
results and conclusions of this assessment.

61.

Licensee's Radiological Analysis Used Non-Conservative Containment Leakage
Rate
The stafFs conclusion in Section 6.3.1 totally and improperly disregards that the licensee's dose
assessments were non-conservatively performed assuming primary containment leakage less
than the technical specification requirement of 1% volume per day. The 1% volume per day
leakage rate is the licensing basis for SSES. Therefore, the licensee has not
demonstrated compliance with the regulations and the staff is not being diligent ifit accepts
the licensee's inadequate radiological calculations.

62.

Access Constraints

in Non-LOCA Unit

,Section 6.3.2 states that there are no design basis radiological constraints for access to a nonaccident unit's reactor building during a LOCA. This is not a correct statement. For a
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LOCA/LOOP which is the most limiting accident, all ventilation zones of the reactor buildings
are automatically cross-connected, thereby spreading any contamination from the accident unit
to the non-accident unit. Additionally, even for non-LOOP LOCA's, ifthe fuel pool boils,
contaminated condensate drainage to the non-accident unit may produce access constraints.
This condition has not been analyzed.
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