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Seabrook Station
Supplemental Information Pertaining to

License Amendment Requests 02-06 and 02-07

References:

1. NYN-02089, “Changes to TS 3.9.4 Containment Building Penetrations,” dated October 11,
2002

2. NYN-02103, “Revision to Technical Specifications Associated With Reduction of Decay
Time for Core Offload,” dated October 11, 2002

3. NYN-03043, “Revision to License Amendment Request 02-07, Changes TS 3.94
Containment Building Penetrations,” dated May 30, 2003

4. NYN-03049, “Response to Request for Information Regarding License Amendment Requests
02-06 and 02-07,” dated July 16, 2003

5. NYN-03054, “Response to Request for Information Regarding License Amendment Request
02-06,” dated July 17, 2003

6. NYN-03066, “Supplemental Information Regarding License Amendment Requests 02-06 and
02-07,” August 18, 2003

7. NYN-03077, “Response to Request for Information Regarding License Amendment Requests
02-06 and 02-07,” dated September 9, 2003

By letter dated August 18, 2003 (Reference 6), FPL Energy Seabrook, LLC (FPLE Seabrook)
identified that tracer gas testing of the Control Room Envelope (CRE) would be conducted
during the week of August 25, 2003. The results of this testing indicated that unfiltered
inleakage to the CRE exceeds the current license basis limit.
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In response to Nuclear Regulatory Commission (NRC) staff reviews and questions pertaining to
References 1 and 2, FPLE Seabrook commits to maintaining a program in effect to control the
administration of potassium iodide (KI) to Control Room personnel during core alterations when
the Primary Containment Equipment Hatch is open. This interim measure will remain in effect
until the current license basis for unfiltered CRE leakage is revised. The FPLE Seabrook
commitment associated with this program is identified in Enclosure 3.

By letter dated September 9, 2003 (Reference 7), FPLE Seabrook forwarded information to the
NRC pertaining to the design of the Control Room Building Air (CBA) system west air intake
and its compliance with the requirements of General Design Criterion 2 and 4 of Appendix A of
10 CFR 50. In a telephone conference conducted on September 11, 2003, the NRC requested
FPLE Seabrook to forward two documents referenced in the response provided in Reference 7.
The documents requested were YAEC Memo ESG 19/90 - “Tornado Missile Evaluation for
Control Room West Air Intake Relocation,” dated March 12, 1990 and YAEC Calculation SBC-
367, Revision 1, “Control Room West Intake Relocation - Tornado Missiles, dated April 1990.
The subject documents are provided in Enclosures 1 and 2 respectively.

Should you have any questions concerning this response, please contact Mr. James M. Peschel,
Regulatory Programs Manager, at (603) 773-7194.

Very truly yours,
FPL Energy Seabrook, LLC

o

Mark E. Warner
Site Vice President

cc: H.J. Miller, NRC Region I Administrator
V. Nerses, NRC Project Manager, Project Directorate I-2
G. T. Dentel, NRC Senior Resident Inspector

Mr. Bruce Cheney, Director

New Hampshire Office of Emergency Management
State Office Park South

107 Pleasant Street

Concord, NH 03301
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Oath and Affirmation
I, Mark E. Warner, Site Vice President of FPL Energy Seabrook, LLC, hereby affirm that the

information and statements contained within this document are based on facts and circumstances
which are true and accurate to the best of my knowledge and belief.

Sworn and Subscribed
before me this

/57 day of Sepfember , 2003 7 //
’ a&EwZ A4,
M . Warner
ey A d)w% . Site Vice President




Enclosure 1 to NYN-03081



o
i
il

Te
From
Subject

Fodd

P LD GGE
DCR 89-80 CA-0O ENCLQSURE F PAGE 5
MEMORANDUM 000\ 8
YANKEE ATOMIC - BOLTON
D..E.~Johnsoii i fate March 12, 1990
G. A. Harper W0.# 6124
TORNADO MISSILE EVALUATION FOR CONTROL ROOM IMS.# SB O 01.16.03

WEST AIR INTAKE RELOCATION

EXECUTIVE SUMMARY (:;L_(:)SE;‘EE(:)‘-J-[-

A probabilistic tornado missile impact evaluation was performed

in support of the control room west air intake relocation. A
conservative mean estimate of the annual probability of a tormado
missilggimpacting Eye west air ;ntake pipe is in the range of

2x 10 to 3 x 10 * per year. The NRC tornado missile acceptance
criterion is that the probability of significant damage to a '
component fg%lowing a tornado missile strike be less than a mean
value of 10 per year. This NRC acceptance criterion is met.
Hardened tornado missile protection for the relocated west air

intake is not necessary due to the acceptably low missile impact
probabilities.

BACKGROUND

The control room west air intake is to be relocated adjacent

to the east wall of the cooling tower. The Environmental Sciences
Group (ESG) performed a probabilistic analysis of tornado missile
impacts on the intake pipe. The analysis is based on information
from the Seabrook Station site-specific tornado missile study
(Reference 1). This study was reviewed and accepted by the NRC
{see Section 3.5.2 of Reference 2). The west air intake analysis
is documented in Reference 3 (see attachment). This analysis

is similar to one that ESG performed in 1986 for the diesel generator
exhaust stacks (Reference 4), which was reviewed and accepted

by the NRC (Reference 5).

DISCUSSION

The NRC tornado missile acceptance criterion is: "The probabllity
of significant damage to structure, systems and components required
to prevent a release of radioactivity in excess of 10 CFR Part

100 following a missile strike, assuming loss of offgite power,
shall be lesg than or equal to a median value of 10 ' or a mean
value of 10 = per year" (Reference 2).
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West air intake tornado missile impact probabilities were estimated
by adjusting impact probabilities from specific targets modeled

in Reference 1 by ratios of target areas. The west air intake
tornado missile target area was defined as the surface area of

the above grade pipe plus 2.5 feet of the vertical buried pipe.

The length of buried pipe was included to account for ground
penetration of any tornado missiles. 2All horizontal portions

of the underground intake pipe are at a sufficient depth to preclude
a tornado missile related failure. The impact probabilities

that were adjusted were conservatively chosen to account for

the direction the target faces, target location and the number

of potential tormnado missiles in the surrounding area. This
analysis is similar to the tornado missile evaluation for the
diesel generator exhaust stacks (Reference 4). The NRC concurred
that hardened protection of the diesel generator exhaust stacks

was not necessary due to the acceptably low probability of tornado
missile impact (Reference 5).

The probability estimate is considered conservative for the reasons-
discussed in Reference 1 and the additional conservatisms applied
in the calculation (Reference 3).

T CLOSEOUT

A conservative mean estimate of the annual probability of a tornado
missile impacting the reloca;ed west air intake pipe is in the
range of 2 x 10 to 3 x 10 '. These probabilities are for missile
impact. The probability that the pipe would be hit and sufficiently
damaged to preclude performance of its'intakg function is lower

than for impact alone. '

" CONCLUSION

The probability of a tornado missile impacting the relocated
control room west air intake is less than the NRC acceptance
criterion. Hardened tornado missile protection for the relocated
west air intake is therefore not necessary due to the acceptably
low tornado missile impact probabilities.

George A. dﬁarper
Environmental Sciences Group

GAH/1mf
Attachment

cc: W/o attachment
J. G. Robinson
J. P. Jacobson
G. Tsouderos
T. M. Cizauskas
T. F. O'Hara
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REFERENCES : 0 0 O I 8 9

1. Seabrook Nuclear Power Plant Tornado Missile Analysis, Applied
Research Associates, Inc., Final Report C569, Revision 1, ' -
March 1984, Addendums 1 and 2, December 1984

2. NUREG-0896, Safety Evaluation Report Related to the Operation
of Seabrook Station, Supplement No. 3, July 1985.

3. YAEC Calculation SBC-367, "“Control Room West Intake Relocation
- Tornado Missiles," February 26, 1990. )

4. Memorandum from G. A. Harper to R. E. White, Subject: Diesel
Generator Exhaust Stacks - Tornado Missiles, ESG 46/86, April
24, 1986. ’

5. NUREG-0896, Safety Evaluation Report Related to the Operation
of Seabrook Station, Supplement No. 5, July 1986.
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TABLE IV-2. ZONE DEFINITIONS

- - Coordinate : Coordinate

Zone Numbers Zone Numbers
1 17-33-44-45-17 11 11-12-14-13-11
2 25-24-23-22-25 12 15-14-17-16-15
3 21-20-19-18-21' 13 - 2- 3- 41
4  30-27-32-31-30 14 4~ 7- 6- 5- &
5 . 28-34-33-32-28 15 5-10- 9- B- §
6 © 29-28-27-26-29 16 §-17-45-48- 8
7 39-36-35-40-39 17 48-45-46-47-48
8 36-37438-35-36 18 5245049247452
9 41-39-43-42-41 19 51- 1-49-50-51
20 53-51-50-52-53
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" TABLE IV-l. SEABROOK STATION TORNADO MISSILE ZONE COORDINATES

Coordinate Loordinate X Y

X - Y
Numnber (ft) (ft) ) Number (ft) (£t)

0 100 28 992
500 29 £
500 o 30 892

0 31 892

0o - 2 992

: 33 1032
329 : 34 1367

o % 1074
' 36 1074

37 1524
1 1524
3 852
40 852
41 500
&2 500
43 852
a4 1038
45 500
a6 844
47 0
&8 0
49 o
50 =500
51
52
53
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TABLE 1V-5. MISSILE DISTRIBUTION BY Z0NE

AL ] Rissite Ortytn Toe
'"}::" Deseription 1 2 3 & 8 § 7 8 % 10N 1 O WP ON P s 1 0 ta
N o . A a .
1 P 0 100 10 500 1,000 1,000 200 2,000 S0 8,0
2 En Cylinder s B s 18 10 o 0 s 10 . 10 ™
3 tres, T n B 0o 8 0 e 20 20 S0 % 10 0 1 7 010 w0
4 mitity fole 10 10 ' .19 1 [ ] 1o 10 [ -]
I Y ) , 10 L. ] s s ans
6  NinPipe . 4] oo 30 n 500 R 00 1,800 5,002
7 S-fafim ‘ 100 500 1%0 200 0 1950
2 1-aPire n ] 2 100 0 W KN W m ne
s  Eet., W 1 3 non ) n u s 41w wW m =n sy
10 Demiter ? ? n s a2 [ T | s ' 122
11 ool Tie » . ‘40 21 2,000 4,500 7,189
12 ol bem n = 700 220 10 S0 150 30 € 40 40 30 2V M0 00 2,310 5,9%°
19 Wed Plewk n = » © 1o 20 0 fie o 0 a0 )%
18 rted Steing 0 ' M .8 % 100 s
15 Plyood et 10 s n ” 10 1 110 210 0 1800 2,78
18 Yite Flonge ] (] 1%0 10 IS 20 10 Ma 22 AN 00 0 Ban
17 fegle Sectten 100 1% 200 00 8 % 5,000 300 950
18 Cunnel Section v o 10 15 20 68 10 200 10 159 170 1,200 2,850 5,18
1 Sma’) Cept, [ ] L 1] s 19 0 ‘70 n
20 teege Eot, ” 10 . . w
27 Pireframe 3 700 . ] 8,000 1 sm
7 ontim s W s 370 aso
19 Rect, frome " s 0 200 20 )08
T8 Crang Sections ’-
® vkl $ 1 3 3 2 1 s 10 S 2 1 1 1 1 10 2 ®M25M W 18 300
Totels N N 11 R I8 ;S 2, 51 MY 2,32 53 IIS 3,008 1,36 1,808 TR 462 20900 19,477 6de6
p .
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A  TABLE 3.5-11 ‘
TORNADO-GENERATED MISSILES AND VELOCITIES
o HORIZONTAL |
, FRACTION OF TOTAL VELOCITY IN
MISSILE, DESCRIPTION TORNADO VELOCITY! REGION I (fps)
A, Wood plank. 4 in, x 12 4in, x 12 ft. 0.8 422 '
w&ight 200 I.b. .
B,  Steel pipe. 3 in, dismeter, echedule 40 0.4 211
10 ft. long, weight 78 1b, S
‘€. Steel rod, 1 in. diemeter x 3 ft. long 0.6 317
I weight 8 1b,
e D. . Steel pipe, 6 in. dismeter, schedule 40 0.4 211
.15 fe. long, wveight 285 1b. :
E.  Steel pipe, 12 in. diapeter, schedule 40 0.4 211
15 fr.. long, we:lght 743 1b, _
. . Utility pole, 13-k in. dismeter, 0.4 211
: ' ' 35 ft, long, weight 1490 1b, 3
:  G. Automobile, frontal avea 20 ft.2 0.2 106
weight 4000 ib, :

lthe pix{mum wind speed in Region 18 360 MPE (528 £ps) per Regulatory

Guide 1.76, Design Basis Tormado for Nuclear Power Plants,




ATTACHMENT H r’”/‘”
: se.c'-—‘sqq

M3 EARTH-PENETRATING PROJECTILES 811 =

_f.(A)-(-Al)"‘ A, i eiieneneeneees (12)

f!(W)‘ (W)'n Q.Q‘.l'.l'............l.l'..'....(la)

The Velocity Effect, f, (V).~Since most soils considered inthis analysis
are vertically homogeneous for only the top few feet, it is not practical to hold
the goi! function constant over the complete range of velocities, The approach
] istodetermine the velocity effect for the low-velocity range, during which the
i] soilfunction may be assumed constant, and then separately determine the ve-

locity effect for the high-velocity range.,

TABLE 8,~TARGET DESCRIPTION AND SOIL CONSTANTS

Test site 801l description Depth, in fect 80!l eonstant

@) B ' (%) (5)
Clayey silt, ailty ..ay, dense, |Cto8 . 82 %p el a. < 7

bard, dry

Mala Dry Lake, | Sand, -uv.v;rdy dense, ary, tto 25 25
. Tonopah test well eem - .

7
la‘nrdy. .lnlmnm. dense, | 25t atleant 90 52 /
X

Pt

N

Clay, silty, solt, net brown Qto 3.6 40

Salt target Clay, silty, very stiff, tan 1.6 tout least 8 65
WEMR, K.M. with traces of sand, bighly .
montmorillonttic

Great Salt Lake Clay, soft, wet, grey, varved, 0 to at least 35 80
Desert, Utah medium to high plasticity

ﬁo—wmm Strip Gypsite, sclentte, hard, moist, | 0 1 &t least 20 2.8

WSAIR very homogeneous - :

Gutkans Glaster, | e glacter 0 to 8t Jeast 20 s

Elelson AFB, 5it, elayey, frozen Ctoat least 30 38
Alas, : (permifrost) : _,J“ Sr oo K
Efitn AFB, Fls. | Sang, loose 0 medium, molst | O to at Jeast 70 . 18 j\, e ui fo0se.

Tonopah test Rock, highly welded, fineo 0 to at Jesst 10 1.07
nnx .a‘ - ed
ndn.um 3.::: grained agrlomerate :

Grants, N.M., - Sandstone, tres hermanos 0 to at Jeast 30 1.3
Skagsy Clay, stity, wet (bay mud) owatlenstso |

Tonopah test $and, silty, elayey, dense 0 10 8t Jeast 100
range {desert alluvium)

B-r’u. ATE, Clay, molst, stif 8 1o ot Jeast 15 188 D

4

Fig, 4 shows a plot of velocity versus depth over the low-velocity range. The
curve o best fit the data appearstobe f, (V) = C, In (1 « 2V2 107%), for
an impact velocity of less than 200{ps. The constant C is completelyarbitrary,

! The main Dry Lake at Tonopah Test Range, Nevada, is alayered material,
Thus farin the analysis only the top 10 ft of the dry lake playa have been con-
sldered. To determine the high-velocity effect, a preliminary set of soll con-
stants was calculated and used to normalize the data to that used in the
low-velocity part of the velocity effect function. Fig. 5 shows the normalized
data and the curve representing the best data fit. In the final iteration the high-
velocity tunctionappears tobe C; (V- 100). The constant G must be determined

SOutc.e,.' EQ'Fet-ﬂM 2, S—_

ii s awx‘-: 3
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normalized (V, B/A, and sou). any doviation in penetration pertorma.nce when
various nose shapes are used is an indication of noseperformance, The 6.0
Caliber-Radius-Head (CRH) tangent ogive nose was selectedas the standard
on which penetration performance was based, The nose-shape effect, f; (V),
is best described by a nose-performance coefficlent which indicates relative
nose efficlency.

The nose-performance coefficlents were determined from Fig. 1 for the
tangent oglve nose shapes and for the flat noses. Additional nose-performance
coefficients were determined from a serles of tests during which all para-
meters were held constant except nose shape, Any variation in penetration
performance (over an average of several tests) was then attributed to the
nose effect, and again using the 6.0 CRR tangent ogive as the standard, nose-

TALLE 2,—NOSE-PERFORMANCE COEFFICIENTS

m ——— F——-—.————_— K
Nose Shape N oot iclont, N
{1 ‘ , B £ ) R

Flat nose _ : 0.56

Tangent ogive, 2.2 Caliber Radlus Head {CRH) _ 0.82

Tangent ogive, 6.0 CRH 1.00¢

Tangent ogive, 9.25 CRH 1.11

Tangent ogive, 12.8 CRH 1,22

Cone, L/D = 2, where L is length and D is diameter : . 108

Cone, L/D = 3 1,32

Conic step? 1.28

Bleanie® .31

Short inverse ogln, L/D - l.b?_o _ 5

Louglnvene ogive, L/D = l 1.82 .7

hArblturﬂy chosen as N = 1,0,
cone, plus cylinder, plus cone; with an over-all LD =
Slender conic nose tip, with a more abrupt conic-base; wm: anover-al L/D = &

performance coefficients were calculated, The nose-performance coefficlents
obtained from Fig. 1 and frnm the additional tests are presented in Table 2, -

Weight and Area Effect, f; (A) and £, (W).—-The No. 278 geries of tests
{Table 1) was conducted under c¢losely controlled conditions, including sim-.
ilar sofl conditions, It appears that sufficient data are available from this test-
series to justify combining £, (A) and f, (W) into a single function, f, (W/A).
For example, Fig. 2 i a plot of impact velocity versus penetration distance,
with the soil and the ratio of welght-to-area held constant (the vehicle weight
and area are varied in the same ratio.) It appears from the data fit that it is
reasonable to study the ratlo of weight to area as a single function, and the
crucial justification for f, (W/A) is in the fit of the test data to tbe nnzl’

equation,

Sc?u\*ce . Q-C.‘F-c?—tag-c_ ,s :
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ATTACKWMENT 7 $6c-367 ¢

e/
TABLE IV-4, SITE-SPECIFIC MISSILE SET CHARACTERISTICS
i Final - . Weight per Length/Depth 5
L. Missile Aero  Description Depth Amig ‘Unit Length , e
o ~ Set  Set (Typical) {in)  (1a%) (1b/ft Minfmum Maxfmum = |35
1 1a Rebar 1,00 0.78 2.67 36.0 3%.0
2 lc 6as Cylinder 10.02 9.45 38.66 4.0 10.0
3 1d Orum, Tank 19.98 311.60 23.55 2.3 6.0
& 2b Utility Pole 13.50 143,10 32,066 3.1 31}
5 2¢c Cable Reel 42.21 126.60 140.70 0.5 0.6
6 3b 3" Pipe 3.50  2.20 7.58 38,3 343 i
*  3c 6 Pipe 6.63 5.60 1890 272 27,2 jc
g 3d 12" Pipe 12.75  14.60 49.60 4.1 141
9 5b Eqpt., Bin 38.40  40.50  .112.50 1.0 114
10 5c ODumpster 94.81 386.70  452.20 1.0 3.6
A1 . 6b Wood Tie 10,36 107.34 29.81 = 6.0  36.0
12* $ 2 Wood Beam 12,00  48.00 9.50 12.0 12.0
13 11 a Wood Plank 12.00 12.00  3.30 8.0 12.0
14 12 & Metal Siding 48.00 24.000 25.00 2.0 4.0
15 132 Plywod Sheet  48.00  §0.74 15.02 2.0 2.0
16 14 b Wide Flange 11,29  8.16 . 27.87 8.0  60.0
17 152 Angle Section 527 2.38° 7.98 0.4 108.0
18 162 Channe) Section  5.11  3.49 11.88 9.0  80.0
16 18a Small Eqot. 46,48  4.63 . 44.02 1.2 1.3
20 19 a Large Eqpt. 67.07 15.70 88.67 0.3 18.8 .
21 2l1a Pipe Frame 53.69 1.61 13.95 1.1 6.0
22 2Za Grating 43.31 .22 12.37 1.0 7.5
23  22b Rect. Freme  67.41  11.00 47.23 1.0 5.0
26 . 22c Crane Section  98.00 400.00  168.30 1.0 10.0
25 23a Wood Frame 168.00 240.00 - 35.35 1.0 2.5
26° 252 Vehicle 66.00 2574.00  250.00 2.9 2.9

* Denotes membership in NRC standard spectrum of missiles [S]: Set 1 = 1-in
rebar; Set 4 = utility pole; Set 6 = 3-in steel pipe; Set 7 = 6-in steel pipe;
Set 8 = 12-1n steel pipe; Set 12 = wood beam; Sgt 26 = vehicle. ,

Sowcte : Refeterce | .IV-ll
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TABLE IV-17. PARAMETERS AND SAMPLE STATISTICS OF MAXIMUM VELOCITY CHARACTERISTICS

- “

Paxtseon Yelocity (oph)? | Mextews Mor, Velocit 2 | myntem Yer, Yeloctt -vh 2
Persueter | Msstie | Infection Meight | Max Windspeea® g0t - o ety (b . sorroctty (soh)
Set 24 (12) Oagy {"ph) feen  Quantile Eatrese | Mesn Quentile  Extreve | Pesn Quantile  Extrese
1 fotn Mod e 00 ME.S - 1866 2356 |197.4 16 . | s1a .3 I XV
) Mility Pele » 00 M0 see  tone [ 383 s es | 20 26.2 8.0
’ 3.n Pipe 150 300 150.3 1898 2493 (160 182 2008 | ssl 2.4 03
& - | sn Pipe 150 300 1.7 88 196 | s e ing | sea 8.2 0.3 "
s 12-In. Pipe 10 50 76 6 42 | 162 230 0.6 | 16.2 1.9 2.3
s 00 798 A ree | 2 By e ) i 105 208
y » 200 %7 a2 siA | 208 32 @z | 208 1.6 15.9
4 50 “wa s 7.0 | 3.4 ans .8 | 297 2. .2
4 100 S6.6  J6.3 1190 | 489 100 aiss | zes s i
19 150 150 6.9 .S 190 | 200 359 50.8 | 61.9 65.3 8.6
n 700 7.0 A L3 | 398 a0 a2z | 62 5.7 72.0
1 250 P52 J0NS 6.2 | SM8  BS 1268 | 59.9 85.1 12.9 /
» 300 100.6 1300 185.0 | £5.3  11%.4 . 148 ) swo 8.2 ™
" Yehtcle 10 200 7203 1.8 1 1.3 4 3.3 | 180 18.3 .6
' 250 N ey . | ze8  arna 005 | 162 19.3 5.4
16 300 a2 mo Mo | 4 e . sy | a2 2.6 s
) Plark 1%0 00 ses.s 2314 toes (370 s0 ey | s 1024 1o L~

SO\A‘(—C_ - /ec.;cf-enc-g 8

1
.
! suan‘in Based on 1,000 cheervations for each missilesinfectlon height-windspetd cosbinstion, excent the plank {500 ebservations).
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Enclosure 3 to NYN-03081



Commitments Associated With NYN-03081

Condition Report

Commitment

CR 03-07663

FPLE Seabrook commits to maintaining a program in
effect to control the administration of potassium
iodide (KI) to Control Room personnel during core
alterations when the Primary Containment Equipment
Hatch is open. This interim measure will remain in
effect until the current license basis for unfiltered
CRE leakage is revised.




