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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
before the
ATOMIC SAFETY AND LICENSING BOARD

In the Matter of ;
)
VERMONT YANKEE NU Docket No. 50-271-0LA
POWER CORPORATION 5 . P
( J
(Vermont Yankes Nuclear Q'mm
Power Station) ;
M

Sworn Written Rebuttal Testimony of
A. Reid, Joha T, Herron, J ay K. Thayer,
her H. Hansen, and Paul A. B A
Submittad by Verman; Yankee Nuclear Power

Pursuant to 10 CF.R, § 2.11 13(a)

1. The " Affidavic of Dale G, Bridenbaugh and Steven C, Shally" (hereinafter Intervenor's

Affldavit) at paragraph 9 sumeq: "umm;ymmmummucmofun spent

Msnmmummymuwﬁmdemt
Yankee offers the following clarification,

The sceaario described implies that as soon as the deray heat removal function fails, the
Wmeszcmlmummm.mmmmMm Such
mtmpmamummmm. In accordance with VYNPC ralomionens sussmanieed b o Juus 11,
1987lewmIP\QNRC(FVYB‘I-GS).:hcnmmﬂulnthemmmuoudlﬂ
cooling, was conservatively calculated to be 3.2'F/hr (42 days after shutdown of nuclear resction
for last offload). Without the Very conservative assumptions of the NRC Standard Review Pla
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NUREG 0800 (SRP), hieatup 15 caleulated to be less than 2°F/hr (after 42 days). Assuming 3'F/hr
rise and an initial fuel pool temperature of 130°F, it would take approximately 20 hours before the
pool even started to boil, Assuming no makeup water 1 the pocl, the maximum boiloff would be
16.6 GPM per Leuter VYNPC t USNRC on March 2, 1988 (FV'Y 88-17). Actually, it would be
less, since that calculation was based on 21 days after shutdown.

Therefore, coasidering that there is Spproximately 235,000 galions of water in the fuel pool,
of which approximately 165,000 gallons are above the top of the spent fuel assernbdlies, it would
take several days (ahout 6.9 days) far the water to bailoff to the point of first exposing the spent
fuel assemblies and longer to cause fuel cladding damage. There would be many actons that could
benhmaorm‘.'!mmewemdxmuhhwm.

2. The Intervenor Affidavit at Paragraph 11 states: "The SFPCS isa. . . non Class 1E
system." This is not exactly true and Vermont Yankee offers the folluwing clarification:

The Spent Fuel Poo) Cooling System (SFPCS) ut VY receives electrical power from emergency
busses capabie of being powered by the emergency diesel generators in the event of a loss of
offsite power. This system {s classified and maintained as "safety class electrical’, & term that is
used at Vermont Yankee to descibe electrical systems and components that are required to supparnt
key safety systems,

Class 1E is a similar designation for electrical systems designed in accordance with the
provisions of IEEE Standard 308, This standard was developed after Vermont Yankes was
designed and licensed; however, “safety class electrical” as used at VY and "Class 1E," referring to
[EEE 308 are synonomous terms,

3. The Intervenors Affidavit at paragraph 11 states, "The two trains of the SFPCS are
beadered together on the suction side of e pumps and at the discharge of the heat exchangers,
Vermont Yankse offers the following clutfication of that statement. The discharge of the SFPCS
pumps are also cross-connected, thersby allowing either pump 10 supply either or both heat

exchangers, (FSAR Figure 10.5-1)(All FSAR citations are to the most receatly updated FSAR
datad November 30, 1988.)
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4. In the same paragraph, Intervenors Afidavit states : ‘Heat from the RBCCWS {5 rejectad to
the nltimate heat sink via the residual heat removal service water system.” This is in error. Heat
from the Reacrar Building Closed Cooling Water Sysiem (RBCCW) at VY fs taken by the Service

Water System (SW), which is a different System from the Residual Heat Rexoval Service Water

System (RHRSW), as is clearly shown in FSAR Figure 10.6-1A.

§. The Intervenors Affidavit At paragraph 11, footnote 10 states:” . . . the NRC Staff

estimates that the normal heat geaeration rae is 10.] MBtwhr and the abnormal heat
(for a full core offload) {s 21,46 MBtu/hr,"

this statemant.

generation rate
Vermont Yankee affers the following clarification 1o

days of decay, Vermont Yankee calculated 9.1 MBrwMr for normal heat generation and 18.26

MBtu/Hr for the abnormal hear genemation rates. (VYNPC wnitten testimony at page 11.) The

caleulations are, in fact, the same, as set forth in Figure 2 of our letter w0 the Staff dated March 2,

1988 (FVY 88.17), 8 copy of which is attached.
6. The Intervenors Affidavit 8t Paragraph 12 states: "Use of the RHR system to provide

routine backup t an inadequate spent fye| cooling system is not, b ywever, in accord with the

lmemofmedestgnpmmwhichluomcooun;ofmcpmttw. al by the RHR system . . .",

Vm*ontYu&eeconcunummmtymmwhmmuwunmuebm
for the SFPCS. The system has never been operated in that mode, and the application to increase
spent fuel storage to 2870 assemblies does not propose to operate in that manner . with ar without
the enbanced spent fusl pool cooling system. However, it would be imprudent not to recognize the

capability cf the RHR to be used in dnxmncabNMnmumm1y unanticipated event ocour that
affected the capability of the SIPCS.

7. Tho Intervenor's Affidavit 8t Paragraph 16 states:

According to an NRC Sff evaluation,
the Vermont Yankee S7PCS does not have sufficient capacity to cool the normal spent fuel pool
heat load and maintain the pool

Water tempernture below 140°F In the event of single active

3
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fallure.” While this stacement was true &t one time, it {s misleading because the Staff conelusion
referred 10 was based on the use of a one pump - one heat exchanger mode, and subsequently the
NRC Stff agreed with Vermont Yankes that the proper single failure analysis employs a one pump
WO heat exchanger mode, and on this basis the Staff concurred that the VY SFPCS had sufficient

cooling capacity,

The exact hisiory that NECNP Oomits if this: When the original application was Submirtea
(VYN?C letrer to USNRC April 25, 1986) and the answers 1o the USNRC were developed
(VYNPC "etter to USNRC . November 24, 1986), Vermont Yankee calculated the decay hea: load
requireme. (s and caresponding capacity of the spent fuel pool coaling systera based on the
following assumptions:

150"F maximum fuel pool temperature

One spent fual pool cooling train consisted of 1 pump and lheat exchanger

83% capacity factor for 18 months
This led 1o a caleulation of 42 days from shurdown to ability to restart, on the assumption that the |
purap-1 heat exchanger was the Appropriate single uctive failure mode.

The NRC's caleulation of dseay heat load requirments and corresponding capacity of the spent
fuel pool cooling system (NRC Staff response to NECNP's First Set of Interrogatories and
Docketed Request to the VRO Staff Augus: 5, 1987) were based on the following assumptions:

180°F Maximum f1,] poal temperature

Onue spent fue! rool cooling train consisted of 1 pump and | heat exchanger

100% capaciry factor for 18 months
This led to the, Stafrs calculation of 69 dayy required from shutdown to restars, oo the same
Aslumpran about the appropriate single fallure mode. This result led to a reasscssment of what
was in fact the carrect single fallure mode (and resulting maximum tystem heat removal capacity ,

after a single active failure),

AS a result of discussions with the NRC, Vermont Yankee reevaluated the decay heat load




requiremnents and reevaivated the corresponding capacity of the Spent Fuel Poal Cooling System
based on the following assumptions (VYNPC letter to USNRC March 2, 1988):

150°F maximuem fue| pool temperature

One spent fuel pool cooling train consisted of 1 pump and 2 heat exchangers

100% capacity factor for |8 months,
The .sults (VYNPC lener 1o USNRC March 2, 1988) of the reevaluadon clearty indicate that both
the existing spent #ual pool coaling system as well as the enhanced spent fuel pool cooling system
are sufficient to rermove all normal heat loads even considering sin;le failure cases. The Staff
agreed, upon reanalysis, that the 8Ppropriate one pump -two heat exchanger mode was correct,

(sse NRC's Response to NECNP's #irst \nterrogatories, 12/27/88, response to question 5.) The

SFPCS can maintain the temperarure of the speat fuel pool below 150°F using oge pump and two
heat exchangers. The 150'F limit I3 in accordance with the Technical Specifications far Vermont
Yankee. For the case of & full core off-load the RHR system is used to cool the spent fuel pool,
and it has the capability 10 algo keep the spent fuel pool temperature below | SO°F,

8. The Intervenors Affidavir % Daragraph 17 states: “the licensee has identified the most

benign si:-gle failure possible, This assertion is wrong, The single active failure that has the

greacest effect on the capability of the SFPCS 10 cool the spent ‘el poal is the loss of one of the

SFPCS pumps.! (See also paragraph 9 below). With the loss of one pump the system would still
Ve one put.p and two heat exchangers, which has been shown crpable of mataraining the spent

fuel pool temperature below the required limit of 1S0'F after 10 days of decay. (Letter VYNPC to

1

! When considering the tingle faiiure criterion, the loss of one of the two SFPCS pumps
was determined to have the greatest effect on the capability of the STPCS o cool the spent fuel
pool. The most limis ould cause this event would be 4 loss of normal power
colncident with the loss of ons of the two y diesel genorators. This scenario would result
{n the availability of two §W purmps, one RB pump, and one SFPCS pump (among othess),




e

USNRC dared March 2, 1988). This capability was proven
and meihods

using an SRP based heat load analysis
that yielded results comparable 10 the heat loads calculated by NRC saff ag
documented in "NRC Staff response 1o NECNP's First

Request to NRC Seaff," dated Augus: §,
been identified and evaluaed,

set of [nterrogatories and Documen:
1987, Thus the most limidng single active failure has

9. The Intervenor's Affidavit at Paragraph 18 states: "There are several postulated single
failures for Vermont Yankee which would result in the availabili

ty of only one train of engineered
Safety Features (ESF) equipment (l.e.,

1 train of RHR, 1 train of Service Water, 1 SFPCS pump,
4ad | SFPCS heat exchanger) being available." This testimony is not correct. The Service Water

System is designed such thar any of the four service water pumps can supply any portion of the

systern. Further, even under design basis accident conditions, aay two pumps are capabdle of

supplying the required cooling capacity (FSAR Section 10.6.5). Two service water pumps are
powered clectrically from each of the two Emergency Diesel Generators, thus making service water
independent from the “postulated single fail qes” noted by the Intervenars, This is clearly shown in
VY FSAR Section 10.6 and Figure 10.6-1A, The Resetor Building Closed Cooling Water System

(RBCCW), which is the cooling loop betwean service water and the Spent Fuel Pool Cooling
System (SFPCS), is also not a train-aligned system, that is 1o say,
cooling flow to either or both heat exchangers,

either pump can provide
43 {3 clearly shown in VY PSAR Section 10.9 and

SFPCS is auso nox a train-aligned systera, sse VY

FSAR Section 10.8 and Figure 10,5.1. Therefore, even with the "posrulated single failures ' noted
in the Intervenor’s

Figure 10.9-1. As we deseribed earlier, the

Affidavit, two SFPCS heat exchangers and at least one SFPCS pump are
always available, and receive sufficient fow, for heat removal from the Spent Fuel Pool.
10. The Intervenors Affidavic at Paragraph 19 states:

wrin of service water will be available,
connected is largely

“Under these failure conditions, only one
Thus the fact that the SFPCS heat exchangers can be cross
irelevent since one of the two SFPCS heat exchangers will not have water
flowing past the secondary side of the hea: exchanger. . , "

As we demonstrated in the prior paragraph, this assertion {s simply ezroneous,
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11, The Intervenors Affidavis 8t paragrph 21, footnote 20 states: “The Staff concluded that

the service water sygtem is therefare not an acceptable Selsmic Category | makeup source of warer
for the spent fuel pool ... The cooling tower deep basin alternate cooling cell's seismic
classification is not adressed in the updated FSAR. In addition piping from the alernate ¢ooling
cell 10 the service water ysiem pumps would also have 1o be Selsmic Category 1, and appropriate
isolaton valves weuld have to be provided. The NRC Staff has concluded that the aliernate
cooling cell is not an acceptable Seismic Category I makeup source for the spent fuel pool.” This
assertion is not true. What is tue is that, s of the tme of the NRC Staff statement referred 10, the
Staff bad not reached any final conclusions, In fact, the service water system is & fully qualified
sefamic makeup system (FSAR Sections 10.6 and 12), and we believe the Staff now to concur,

In particular, the cooling tower deep basin is 4 Seismic Categary I structure. (FSAR Section
10.8.3) The piping from the deep basin to the RHR service water pumps is Seismic Category I
(FSAR Appendix A), The fire water system is not & seismically qualified system, but is {solated
from the service water system by a nommally closed mantal valve (FSAR Figure 10-€.1A). Ti.c
fire water piping and valve making the connection to the Service Water System are seismically

qualified Category | (FSAR Appendix A). (Also VYNPC leuer to USNRC dated March 2, 1988,
FVY 88.17).

12. The lntervenor's Affidavis st paragraph 21, footnote 21 states: "The Staff has not

demonstrated, however, that the conditions requ.red to reader this makcup putaway fully Seismic
Category 1 . . . have been met for the existing SFPCS or for the proposed enhansed sygtam,

Vermont Yankee offars the fellowing clarification o thege suiements. The enhanced Spent Fael
Pool Cooling System hag been designed to provide a Seigmic Category | makeup path to the spent
fuel pool.The system description for the enhanced system ( VYNPC letter to NRC dated Jung /,
1988), included a Figure A-1 that clearly shows & valved connection to the Selsmic Category [
service water system. This path, when installed, provides a fully Seismic Category [ fuel pool

makeup path independent of the existing seismic makeup path described in our clarification to
footnote 20 above.
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13. For the reasons set forth in the tWo priar paragraphs, the bases for the conclusion stated
in Intervenar's Affidavit Paragraph 21 and 22 are invalid,

14. The Intervenors Affidavit A1 paragraph 23 states: *. . . given the most critical active
single failure, the configuration of the Vermont Yankee SFPCS is . . . one pump and one heat |
exchanger, , ,

single acttve failure that has the greatest effec: on the capability of the SFPCS 1o cool the spent fuel
pooluuwlouofoneometwoSFPcs pumps. Because of the cross- connect design of both the

service water system and the RBCCW system, cooling water will always be available to both
SFPCS heat exchangers.

|
As demonstrated above, this conclusion is wrong as a mater of readily demonstrated fact The ‘
\

15, The Intervenor's AMidavi: ar Paragraph 26 state: "In footnote 4 of ity November 10, 1988
filing, the licensse states tha prior 1o restart of the reactor there is no requirement of redundant
RHR trains on the reactor. This is quite likely incorrect." Vermoat Yankee offers the following
clarification of this statemant.

Footnote 4 from the November 10, 1988 Memorandum of VYNPS in response to
Mermorandum and Ocdar of 10/24/88 and Motion for Leave to File the Same is correct. Per Tech
Spec Section 3.5.A.1 " both |, « the LPCT subystems (Mode of RHR System) are required to
be operable prior to Reactor starmp mode from the cold shutdown condition,’ During
shutdown/refueling operasions, Tech Spec Sections 3,5.H.3 and 4 goven operability requirements
of the Core and Containraent Cooling Subsysten.s fincluding RIHR). These provisions do not
requite ava‘lability of boty RMR trains before the plant can proceed from cold shutdown to
refueling.

16. The Intervenors Affidavit at paregraph 28 states : “This (referring to the drawings
subetited 1o the Stdf on the Emergency Standby Subsystea] provides no infarmation on electrical
design for the erhanced Syctem's parnps, leaving crical deaign questions unanswered (e.g., Are
there any single-failure points tmong the AC and DC power supplies for valves in the system?),”
While dneh!mdonmmwwunmonwmmultwmmtnmbdmxoﬂhc




materials submitted 10 the Staff In paricular, the pummps for the Emergency Standby Subsystem
will be powered by sepaace AC and DC busses, There are no "single-fallure points” among the

AC and DC power supplies for valves that would be more limidng than a pump failure. In

addition, the new sysiem Will be designed and installed as Seismic Category I and will tie into
portons of the existing SFPCS (suction » 8" FPC-1B, discharge - 6" FPC-22) which are presently
qualified as Seismic Category I. The new system will be physically located in the Reactor
Building, a Seismic Caegory | Structure, designed to withstand wind forces and missile impacts
(FSAR Section 53.3.3)., The new system design will also protect each train from cotimon
effects caused by fire, flooding, and missiles (VYNPC letter to USNRC dated March 2, 1988),

17. Based upon the above clarifications and corrections to the information presented by the
Intervenors, it is clear that the requested license tmendment satisfies all applicable USNRC

fequirements and therefare the Board should approve the license amendment permutting storage of
an additional 870 fye assemblies in the spent fuel pool at Vermont Yankee.
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State of Vermang:

i

Then Personally appeared Donald A,
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Commonwealth of Massachusetsy:
#hm_ 58,

Then personally appeared Jay K. Thayer, who being first duly sworn, made oath that
the foregoing statements are trus, this 202, of Mareh, 1959. before me:

/i 2o

Pu e
My Commission expires LS
Commonwealth of Massachusests:
ldbosesres g,
Then onally appeared Chris ber H. Hansen, who bein first duly swom, made
oath that mmmg?mmu mtz:e. this 80 of March, 19‘9. before me:
!/ ~
My Commiasion expires 7-07 5 Tn
Commonwealth of Massachuserry:
lddnoresren .
Then personally appeared Pay) A. Bergeron, who bein first duly sworn, made oath
that the foregoing stataments are true, this 3% of March, 19%9. before me:
B L,
Publi¢ -
M:'C‘Zumm Vexpires 404 -9 )

42
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and "Sworn Written Rebuttal Testimony of Donald A. Reid, John
T. Herron, Jay K. Thayer, Christopher H. Hansen, and Paul A.
Beraeron, Submitted by Vermont Yankee Nuclear Power

Corporation Pursuant to 10 C.F.R.
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