.!,
o

)

i

Commonwealt‘ison .
One First National Plaza, Chicago, lllinois

Address Reply to: Post Office Box 767

Chicago, lllinois 60690

April 27, 1981

Mr. Dennis M. Crutchfield, Chief

Operating Reactors Branch #5 Za)
Division of Licensing v
U.S. Nuclear Regulatory Commission S _ - pr
Washington, D.C. 20555 5 W ;\/

Subject: Dresden Station Unit 2
SEP Topics: II-1.B, Population Distribution
- III-7.D, Containment Structural Inté
XV-20, Radiological Consequences of Fuel
- Damaging Accidents '
"NRC -Docket NQ. 502237 -~ oottt S

Reference: a) R.F. Janecek letter to D.G. Eisenhut
dated February 4, 1981 :

Dear Mr. Crutchfield:

Attached are the SEP- topic assessments prepared in response to
-our commitments made in .reference a.- The completion dates for Topics
II1-2.C and II-1.A were interchanged. The attached assessments for the
above referenced topics were patterned after the completed topic ,
assessments prepared by the NRC and given to us_ as examples t.o be used in
prepar1ng our assessments

,P]ease.address any questions you may-have.concerning this
matter to this office '

~ One (1) s1gned or1g1na1 and th1rty nine (39) eopies of this
transmittal have been provided for your use

Very truly yours,

Robert F. Janecek -
Nuclear Licensing

- Administrator
Boiling Water Reactors

cc: R III Resident Inspector, Dresden AO3S

25748 " N ' | : I%/‘O
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'The 1980 populatlon o‘other munlclpalltles 1ncluQng the
'_p0pu1atlon centers (tontalnlng more than 25 000 reSLdentb)
R'AW1th1n 50 mlles of the station based on 1980 census data
'(Llnda Fulkerson, 1981) is. compared w1th the populatlon data
-shown in the FES. - e | - ‘,
;,l - . -_TDistance N “
1970 - 1980 - ‘from Dresden : :
B , | ' 'Population- Population _Station = Direction
 ‘Morris, IL.. - - . 8,194. .. 8,833 7.5 miles _ WSW
- “Coal.City, 'IL-. =~ 3,040 - - 3,028 8 miles - 'S
- Braidwood, IL . = 2 323 3,421 - 9 ' miles . .SSE
Wilmington, IL 4,335 ‘4,419 10 miles. = SE
~.Joliet, IL = ﬂr80,000~7_" 77,956 ©15 .  miles.. 'NE . . . -
Aurora, IL . 76,500 - - . 81,293 27. miles ... N Co e =
.Kankakee, IL 31,200 30, 141 30 miles - SE° .
‘Chicago, IL ": 3 330 000 3, 005, 072ff50_ miles. "'NEr S
h:ﬂ; » .Theworiterion_that’the neareSttmajor population Center-must;be a

:;J';1,ffoVernone#xand-one-third4times~the-distancefof’the LPZ.-radius. (5 miles) gy

'.is still being met.' These re51dent1al concentratlons do not o

;zf i.j'apprec1ably alter the permanent populatlon dlstrlbutlon patterns '
o 1;reported prev1ously, except that the growth of the rural communltres
;r:i . was greater than projected .in thejFES;'whereasnmost.large cities o
I '_» ~ further from the station:have,deciined.j» _____ |

= _14The'transient.popnlation-in_the Vioinityrof the station'Outside

o :'7"the EAB oOmprises workeresemployedfby»thelvaraoue<rndustries;

- in the ‘area and visitors to the many recreational facilities

“available.
- E The nearest industrial facilities to the station include the
following:
1. General ‘Electric Boiling Water- Reactor_ o
~ Training Center and Spent Fuel Storage T :
Fa0111ty - o : -7 0.7 mile SW
2. Re;chhold Chemicals T e 1.6 miies W
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.ThlS 1lst of 1ndustr1al fac111t1es has expanded from. that re—'

. ported 1n the FES Flgure 2 4.

‘»:Northern Petrochemlcals Dock3'“d

" Northern Illinois cas ’

.

A; P Green
' Alrco CO Plant- ’

2.

" Dow Chemlcals Dock

Alumax Mlll Products ; 'Q;}fjj _'”L;u;-"~

. Durkee SCM Chemlcals,

lNorthernhPetroohemicals”'
Armak Chemicals
_Truck Terminal (under construction) .. .

'Dow Chemlcals ’L“ff‘”

. Exxon (a chemlcal plant under constructlon)

.’Streator Industrlal Supply
:~MObll Chechals

,Rexene Polymers ”

Jollet leestock Market
Mobil 011 Reflnery_

CommonwealthaEdlson Company
Colllns Station - - :

| N ‘2;17mi1é§1
2.1 miles.
-:Z.S.nlles
2.5 miles
tl2;7'miles'
/2.8 miles
l3,2‘mlles-
3,3 miles
'QBIS'milesg
3.6 miles
'3.7.miles.
3.9 miles
"];4}0 niles:
t%4,l,milesA
4.1 ﬁiles
"14.2{ﬁi1¢s
4.5 miles

5.0 miles

Most of the new 1ndustr1al

SSW .

NWH

NW. .

——_—
NW

W

ENE .. -

ENE

NE -

NE

NE

‘ESE

NE

WSW

. development is adjacent to ex1st1ng fac111t1es so the dlstrlbutlon A

. of ‘this type of land use 1s s1m11ar to. that reported previously.

_Major recreation and institutional facilities:.include the following:

1.

2.

3.

Illinois, Kankakee, and Des Plaines rivers
‘Goose'LakehState Park

'Collins'Lake -

.LAdjaoentp3

Z.O‘miles

';l.OImile‘SW

W



4, DesAPlaines Conservation'Area y~;,'.nl;':,‘ 2 S mlles SE.

5. Illinois1DepartmentuoffCorrections;ﬁ”vf . 3 2 mlles W
- Morris Juvenile Residential. Center--. .-

;There are addltlonal prlvate recreatlonal fac111t1es such as.
53;gun clubs and plcnlc grounds scattered throughout the strlp—mlned“?

;areas south of the statlon. A small unnamed publlc park is also -

located l 5 mlles ‘east of the statlon on - the Des Plalnes Rlver.

- ~Public. access is avallable to the Dresden Lock and Dam and a -

'publlc path parallels the Illln01s and Mlchlgan Canal which"
:-“'aPproaches w1th1n 0 7~m11es north of the statlon."The.recreationalﬂr{d
ifac111t1es are apparentlx belng actlvely expanded and 1mproved |

';and data on dally use 1nd1cate a substantlal 1ncrease in recreatlonlstsh:p

'in recent years.

| To summarlze, the EAB of the Dresden Nuclear Power Statlon, as"
,reported prev1ously, has no permanent re51dents.' Permanent

'h*populatlon dlstrlbutlon around the statlon has not. changed

"'51gn1f1cantly although total populatlon w1th1n the flve mlle

LPZ has 1ncreased to an estlmated 10 400 re51dents from 5, 090_

reported in the FES. The 1980 populatlon was pIOJected to bei
”18 003 1n the’ LPZ (FES Flgure 2 2) . Industr1a1 fac111t1es andT

' recreatlonal fac111t1es have also expanded although fhelr dlstrlbutlon :

is largely unchanged The dally max1mum trans;ent populatlon

| 1nclud1ng v1srtors to recreat10na1 fac111t1es,and~workers~employedz

by 1ndustr1es w1th1n flve mlles of the statlon is estlmated to

'be approx1mately 11, 000. The LPZ and populatlon center dlstance

‘;bpec1f1ed for the 51te are 1n conformance w1th 10 CFR Part lOO

-
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REFERENCE"

Plannlng Commlsslon, Telephone Conversations on April 7,
with W. J. Buchanan, Sargent & Lundy Cultural Resource..
‘.Analyst. - - , , TR CL oo

Fulkerson, L., 1981, Assistant Planner,'Northeaet Illinois.

'U.S. Atomic Energy Commission, 1973, Final Environmental ™

_ Statement related' to operation of Dresden Nuclear Power g

Statlon Unlts 2 and 3. Varlously oaged T T
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T The closest 51gn1f1ca. res1dent1al concentratlo‘f over 1000 :

e

is from two to three mlles southeast of the statlon along the

north shore of the Kankakee Rlver where the number of housesi'

has 1ncreased to 319 | This would be equlvalent to-a- populatlon

" of approx1mately llOO u51ng an’ average of q 4 people per house.v

.n..

The nearest 1ncorporated mun1c1pa11ty is Channahon w1th a 1980

.'"census populatlon of 3806 people,.more than double the prev1ously‘-
‘ reportedi1970‘populatlon-of 1505 - Channahon 1s'act1vely»expand1ng.
‘'by annexing adjacent propertles that have been recently developed

-for re51dent1al subd1v151ons.- A large tract of vacant land

'.; extendlng from two to three mlles northeast of the statlon has .~

"been annexed by the v1llage of. Channahon but not yet developed.,

' Future expan51on, however, 1s probable as the area near the

1confluence of the DuPage and Des Plalnes rlvers is. developed

’_The next closest 1ncorporated mun1c1pallty, Mlnooka, has 1ts
_‘closest border approx1mately 3. 5 mlles north-northeast of the

Vstatlon.' It has also been expandlng The present populatlon

b'accordlng to the 1980 Ccensus. is 1566, more- than double the 1970

'h;populatlon'of’768.i However, a. large tract of 51ngle famlly housespl

is partlally completed and a multlple dwelllng development 1s

»also in. the plannlng stages whlch w1ll further 1ncrease ‘this

populatlon. "This new development 1s prlmarlly east and south-'»

‘east of the old center of,town.

Other’significant unincorporated~residentialidevelopments have. .

_-been expandlng in the strlp—mlned areas four to five mlles
-southwest of . the statlon,-ln -a blue collar worker re51dent1al

‘complex across‘U S. 1chway 6 from the 1ndustr1al center 3.-

1m11es northwest of the statlon, and along Aux Sable Creek 4.5

mlle 'northwest of the station. ;
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~=--- DRESDEN NUCLEAR POWER STATION UNIT 2 . ..

) TOplC II l B - Populatlon Dlstrlbutlon

The safety objectlve of" thls tOplC is to assure that the Low
;Populatlon Zone (LPZ) and populatlon center dlstance spec1f1ed
for the 31te are compatlble w1th the current populatlon dlstrlbutlon )

and are in- conformance w1th the guldance of 10 CFR_Part 100.

- This report describeS‘the current resident populationd -
' dlstrlbutlon in the v101n1ty of the Dresden Nuclear Power statlon,

the populatlon 1n the Exclus1on Area Boundary (EAB),_ ‘the

*»”major mun1c1pa11t1es (>1000) w1th1n 50 mlles of. the statlon, and

_the tran51ent populatlon a55001ated w1th commerc1a1 and recreatlonal .r;;f
fac111t1es. The populatlon dlstrlbutlon 1nformatlon w1th1n a 5 ”
mlle radius area was gathered durlng an- Aprll 1981 fleld survey,
.1nclud1ng a house count Another-source of 1nformatlon_1ncluded'd

the Northeast Illln01s Plannlng Commrssron; These dataAupdate

" the demographlc 1nformatlon presented 1ngthe-£inal Environmentai~d'

Statement (FES) dated Novermber 1973, issued'by.the Atomic Enérgy Conmission.

The EAB for.the Dresden~Nuclear POwer-Station is an areaVWithin
0.5 mile of the station;. Theretis no'reSident.population within‘;hA
'sdthe EAB. 'The transient”populationiwithin,the'EA?'or”the'nuclear
"station consistssonly:of operating perSOnnei,cOnstructionrworkers;-
>.visitors,‘and NRC inspeCtors. No”changes are expeCted:within:
"the-EAﬁ.A o R
.The LPZ .for the Dresden Statlon is- an areas w1th1n a 5—m11e
: radlus. The nearest re51dent populatlon w1th1n the LPZ 1s
contalned 1n a cluster of cottages along the- west shore
.-of the- Y<ankakee Rlver, the nedrest line of cottages is Just outs1de the EAB
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,In the FES the number of cottaqes was reoorted at approx1matelv

20 located 0. 7 mlles from the 51te., They were descrlbed as.

’1arge1y for part tlme use._ Presently there are 39 dwelllngs :
| »[nln thls development Addltlonal dwelllngs have been built. closer
:Vto the 51te since the prev1ous reports.; Also the dwelllngs now..
-appear to be used permanently. The . estlmated populatlon of | |
Athls cluster of homes is. approx1mately 133 u51ng an average number
.of re51dents per household of 3 4 for rural areas in thlS part :v
"of Illln01s which was derlved from data prov1ded by the Northeast ,-
'_IlllhOls Plannlng Commlsslon (Llnda Fulkerson,‘l981) based on

: 1980 census data.l

a The other closest res1dences are w1dely separated 1n several
-dlrectlons from the statlon. A 51ngle re51dence 1s located -
~_approx1mately 0.6 mlles southeast of the statlon on the east

- shore of the:Kankahee-Rlver. To the’northwest approxlmately .

0.8 miles from the station are two permanent residences for‘

the reSLdent engineers at the Dresden Island Lock and Dam.. and .>

-a temporary construction offlce traller.i At the confluence of
‘the ‘Des Plalnes and Kankakee rlvers there is a new re31dent1al

1 development.that 1nc1udes six houses from 0. 8 to 1-0 mlles
'from the statlon. Three individual re51dences are- located

»Ialong the Kankakee BLuffs on the north. shore of the Des Plalnes

and IllanlS ‘rivers approx1mately 0 8 mile to the north-northwest

‘portheast, and. east of.the station.

Note: The numbers of 1980 re31dents per household in the tOWnShlpS-
of Wilmington and Channahon, -and the mun1c1pa11t1es of Channahon

77 and Minooka were averaged to derive the 3.4 per household value.



SARGENT & LUNDY .

ENGINEERS
CHICAGO

Dresden Station - Unit 2
' SEP Topic III-7.D

. Containment Structural Integrity Test

Intreduction

The original structural integrity test procedure employed to test
the containment structure for the ‘Dresden Station Unit 2 has been
reviewed against present day criteria. This report demonstrates
that the original structural integrity test is ‘equal to or more

" conservative when compared to today's criteria.

Current Review Criteria

. The current criteria to review the structural integrity test are
the following: A A

1. 10 CFR 50, Appendix A, GDC 2,
2. NRC'Standard Review Plan, Section 3.8.2,
3 Regulatory Guide. 1 57, and

4. ASME Boiler and Pressure Vessel Code, Sec¢tion III, Division 1,
Article NE-6000, 1980 Edition including Winter 1980 Addenda.

Containment Original Code of Construction

The Mark I containment vessel of the Dresden Station Unit 2 1is
- a Class B vessel which was designed, fabricated, inspected, and
N-stamped in accordance with the requirements of the ASME Boiler-
‘and Pressure Vessel Code, Section III, 1965 Edition including the
Summer 1965 Addenda. The containment vessel consists of a dry-
well, suppression chamber, and interconnecting vent system.

The containment was constrhcted' of SA212, Grade B Firebox
quality steel. This material spec1f1catlon no longer exists and
has been replaced by SA516, Grade 70, Carbon steel

The design of the containment was based on the following materlal
properties: : _

70 ksi
38 ksi

Ultimate strength
Yield strength

The stress allowables are based on the requlrements of ASME
Sectlon 111, Artlcle 13, 1965 Edition. .

The design 1oads and load combinations are shown in the Sargent &
: Lundy Construetlon Spec1f1catlon K-2152. (Applicable pages attached)

~

April 23, 1981



.'Dresden Station - Unit 2 - : L April 23, 1981
Containment Structural Integrity Test - Page 2

~ Original Structural Integrity Test

. A pneumatic test was conducted at a maximum pressure of 71.3 psig
which is 1.15 times the design pressure of 62 psi. For this test,
the suppre551on chamber was filled with water up to mid-height.
The maximum pressure was held for one hour. Based on a recent
review, it has been determined that the structural integrity

test was conducted in accordance with the requirements of:

ASME Boiler and Pressure Vessel Code, Section III, .
- Subsection B, 1965 Edition 1nclud1ng the Summer 1965
- Addenda,
the Sargent & Lundy Specification K-2152, and
the constructor's {(Chicago Bridge & Iron) design criteria."
. The test was certified on the N-1 Form, (manufacturer's data report
for nuclear vessels) by the authorized inspector, and included in

- the Dresden Units 2 & 3‘FSAR, Appendix C.

Current Structural Integrity Test Requ1rements

In accordance Wlth ASME Section III, Division l Artlcle NE-6000,
1980 Edition including Winter 1980 Addenda, the minimum required
pneumatic test pressure is 1.10 times the design pressure of the
vessel. If applied to the Dresden Station Unit 2 containment,
the test pressure would be 68.2 psig which is less than what the
containment vessel was tested for originally.

The,stress allowables penmltted for the structural integrity
pressure test load case, in accordance with the current NRC
acceptance criteria and the present ASME Boiler and Pressure :
Vessel Code, are hlgher than what the original code of construction
permitted. : ‘

Conclusion . x : S ' e

‘Based on the review of the conduct of the original structural

integrity test and a review of current structural integrity test
requirements, it is concluded that it is more conservative than

the present day:codes and regulatlons would require. The test S
-procedure employed originally is consistent with the test procedures
used today. Therefore, the cohtainment structure will satisfactorily
perform its intended safety function as it relates to SEP Topic III-7.D.

n o
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TABLE 3 03 1, DEsieﬁlLOADS"-'"

"T_Spmbole° AP for pressure indicates atmosphere pressures,
o AT for temperature 1ndicates ambient temperature.

Load N Drywell and Vent System .. . . . - L Suppression Chamber

Destg . Intermal -~ - | - " External ~. " - | : Internal" | -~ External

i P R " - | Pressure Iemperaw Pressure Temperaf‘ ‘fPressure Tempera-" VPressure rempera-:

A. DESIGN PRESSURES - | -~ . = =~ "~ psig: ture, F ‘psig | ture, F psig . | ture, F "psig | ture, F_
' AND TEMPERATURES | I I DT D B
a, Normal operation | POl AP 150 -~ | AP AT " AP -} 150 - AP " | AT -

ZItem- »

b. Accident condi- - ‘ 1 R SR T e S T ' '

tion, as follows: | S A T PR N A - -

(1) Base Bid......| DP1 62 posi-~ |- 281 | .ap | AT | 35 posi-| 281 | AP .| AT
2 nega- | | oo -+ .t 1 nega- |
S __tive | .o . . tive
. (2) Alternate DP2 . |62 posi- 281 - AP |, AT 62 9051- ‘281 - " AP .. . AT
o1 o Bideiveieeeee ] o L tive I S - tive- . o o
; : : A : L 2 nega- . o ; 'l? R 1 nega-
- tive - . : o tive

c. Overload pressure
test, as follows:

(1) Base Bid......|'DP3 -. |é2x1.15 | AT . | .ap | AT * | 35x.15 | At | ap | ar

(2) Alternate
CBiduil.eesen.

pP4 - |62x1.15 AT | AP | AT | e2x1.15 | aTr | AP | AT

“.Tableucdﬁtihued Next Page

i

47614
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' Table 3-03-1, Design Loads, Cont.

Load

Drywell and Vent System

——— .Suppression Chamber
Teem Desig. Load - , - Load
“B. JET FORCES FOR DRY- . See drawing B- 22 for jet forces See drawing B-22 for vertical loads on -

LL AND VERTICAL

FORCES_ON DOWNGOMER ,f

JFL

b. Design drywell shell and closure

head for jet forces of indicated

downscomersresulting from accident condi-

tions in drywell

__exterior of shell

'. of catwalks and platforms. o
' Table Continued Next Page

- TSTT-A

PIPES _magnitudes in locations indicated
and from. any direction within dry-
well, =~ .. :
. k. Indicated jet forces consist of
| steam and/or water at 300 F
' maximum. : _
d. Jet: forces indicated do ‘not occur
simultaneously. However, consider '_; .
jet forces :to- occur coincident with ; _ ‘ ‘.
: design internal pressure,.and o o .
temperature of 150 F : . -
. R S -'Drywell”and'Vent System.: Suppression Chamber , S
' Item L lLead: .l SR : o Load o
. L . Pesig.," . oad _ I Load Desig. |
}.C.,GRAVITY LOADS o V - DGL - Weight of steel shell jet-deflectors :'Weight of steel shell vents, .
. For load not includ- | . vents, penetrations, and a11 other-“ |. expansion bellows, vacuum breakers,"vscl -
~ ed see Article - appurtenances. , ' and related piping, vent header, | . - ] .
3-03 Ba : 1- B ' 'i_vent downscomers,; baffles, cat- . | o
. . D)GZ Applied loads Pl through Pll: etc., walks and platfo_rms, access man_ : .
> “indicated -on’ drawing B- 22,‘as, : | holes, a d 11 th )
N ,rapplicable = ‘ L e , and:a other - appurtenances - .
'DG3 :-Flooded condition - see Article 3 03 Bb‘.. Suppressxon pool water as follows~ )
' ; ' 13'5‘(1) Normal operation, 120 000 cu. ft ; SSZ
p . _
o ersonnel Air hoch (2) Accident condi- " oL
DG4 - (1). Dead load . - - T tlon v e e 130 000 cu. ft SG3.
DG5 ;(2) Live load of 150 psf on walkway . (3)(F100ded ‘condi- - L
S “area ‘”i ‘ N o l: i,rtion.............ZAZ 000 cu. fL, SG4 -
‘DGQ‘ fWeight of . compressihle material on5" "Live load of 50 psf on entire area ) SGg-?
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_Table 3-03-1, Design Loads, Cont.

FEN

Drywell and Vent System

' Suppression Chamberp

Toad

- circular. shape: exposed above’ grade
during construction as follows

Height Above Grade ) Wind Load

©0-30 ft. .,;.;L...;, 15 psf
30-50 ft. Vesranes ,_18<p§£

Af‘.over 50 fe. ‘..;.{.;;; " 24 psf ;“

Ttem Load ]
L | Desig. ' Load ) _ Load v ' Desig.
: L l ’ i i - d d :‘ v, ' ., ;4 .
C. Gravity Loads, Cont. - S Dead and 1ive 1oads on: wel ing pa s'_ A ?:ighﬁ of contained air during N SG6
‘ R o pe7. | (1) 200 1b dead .load each pad g . :
e I a —
DG8 . (2) 400 lb 1ive loa on each pad Weight of header for flooding pumps, SG7: - ¥
} o . : , ‘ - with entire header filled with = ‘
. PGy Wlnd load-vertical load . ‘water. This load applied ‘only to
'DGIQ§?‘:Temporary pressure due. to weight of supports under suppression chamber.
-] wet concrete:- see Article 3-03 Bd., ’
DGli;' Weight of contained air during
: .testing. : .
“| D.  LATERAL LOADS DHl | Applied loads Pl through P1i, etc. Pent thrusts?-:see'Artic1e73—03'Bg“ SH1
I S © | indicated on‘drawing B- 22,_as = -
;.'fapplicable.,j{3-~ S : Earthquake lateral loads - see SH2
_ a . : _farticle 3 03 Be_ SR o
' ‘.bHZ;? 'fVent thrusts - see Article 3 03 Bg ;,}' ;
» DH3D5 j'Earthquake lateral loads -rsee
T i | Article 3-03 Bc. o
A - -"I' ] Jl g
' | DH&G - .Wind loads on’ projected areas of

R N
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+ Synbols:

) Xliodiceteg 10ad eppliee;di;_

iﬁdi?atesglqad:dbesuhdﬁuéﬁpl&,]qu giV§ﬁ'¢épditionllf:*1ff~' "

Loads

(For load" designations DGl_
~ete,; see Table 3-03-1).

o .Ambient Temperature (not -
© 4 less® than 30 F) at’ Time of"
Test-for:

.:, e

¢-Operating Temperature -“*
H:’Range of 50 tp 150 P

Load '

o Load

Overload®

~_'Pressure _
| Test -

3;’-f; ﬁH-;“'ﬂf_Normal
" Final Tést’

- Fin _ ”-0peratingx':/
* Condition

- Condition

.f'Refueling
Ad?Condition e
CUwith Drywellf

‘Head - Removed

T Accident
.'ijondition TR BT
i oat Temperaif‘”inf5fftjj“;
' "Ailoweble -

‘tures .for

efDesign s

f;Pressures

o Stresses.

Unit

'Deéd Ioad of veesei

Desig.

: Colrﬁy _

| cot. 2

dld'Col 4 .

G'PX‘-"'”“

- Col. 5

XD

'cél. 6

Normal operation'i
.deeign pressure EERE

Jooe

‘Accident eondition

~design pressure..,...}

| b1

DP2

Overload pressure’
. test pressurE.a...a.:

- pp3 -

DP4

» Weight of contained
- air..l.'..

a0 s 0000000

oot

Ly

.iBesieﬁ

‘Wind loads - vertical

and lateral.......:..

DGY.

.DHQ:'

,X:(if ﬁore i" '
. | severe than'|
- | earthquake) |

1{33fx13esic

Eartthekelleteral'
1.oa'dsAl;".'..4",...,..'

DH3

X (if more .| -
| severe than:
wind loads) |-

'Vent throsts;.;.;;;;}

l'n:;X_,

X

Applied gravity loads

‘~%}x'*i5u‘

'Flooded condition....*

be3 . -

Recovery y
Condition Only

' See;Artiqlee

3-03Bb

ER Iable Contipoed Nekt Page

'

o el Serra——————
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‘Table 3-03-2, Loading Combinations for Drywell, Cont..

Loads '

(For 16ad designations DGl
etc., see Table 3 03- 1)

Amblent Temperature (not

.} less than 30 F) at- time of -
| Test for: - :

for: -

‘Opefeting Temperature -
'Range of 50- tp 150 F f

L f-«'.Load

'Load

Overload -

'Pressure
Test. P

' F1nal Test

Condition

" Normal '
»'Operating
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Dresden 2

XV-20 Radiological Consequences of Fuel
Damaging Accidents

The safety objective of this topic is to assure that the
offsite doses resulting from fuel damaging accidents resulting from fuel
handling are well within the guideline value of 10 CFR Part 100.

The design basis fuel handling accident is postulated to
occure when a fuel assembly is accidentally dropped onto the top of the
core during fuel handling operation.

Two analyses were reviewed to evaluate this topic, the
refueling accident analysis contained in the Dresden 2 FSAR, and that
presented in the AEC Safety Evaluation Report For Dresden Unit 2. The
postulated consequences are given in Table 14.2.6 of the Dresden FSAR and
Table 4.0 of the AEC Safety Evaluation Report For Dresden Unit 2, Section
4. (Attached as Tables XV-1 and XV-2). The assumptions and input
parameters used in the calculations of the potential consequences are
given in Table XV-3. The effect of the change from 7x7 to 8x8 fuel,
since the original analyses, has been review based on the analysis in
Section 5.5.6 of NEDE-24011. This change in fuel design was found not to
adversely affect the radiological consequences of a fuel drop.

, The acceptance criteria of SRP specify that the doses should
be "appropriately within the guidelines' of 10 CFR Part 100.
"Appropriately within the guidelines' has been defined by the staff as a
thyroid dose less than 100 rem. This is based on the probability of
these accidents relative to the probability of other accidents which are
evaluated against the Part 100 exposure guidelines. Whole body doses
were considered but they are not controlling due to the decay of the
short-lived radioisotopes prior to fuel handling.

On the basis of the results as given in Tables XV-1 and XV-2,
and a comparison of the assumptions used in these studies to the
assumptions suggested in Regulation Guide 1.25, we conclude that the
radiological consequences are appropriately within the guidelines of 10
CFR 100.
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Table XViI

Dresden 2 FSAR

TABLE 14.2.6

RADIOLOGICAL EFFECTS OF THE REFUELING ACCIDENT

DISTANCE D )
(miles) ) FIRST 2-HOUR DOSE

TOTAL ACCIDENT DOSE

VS-2 MS-2 N-2 N-10 U-2

WHOLE BODY PASSING CLOUD DOSE (rem)

WHOLE BODY FALLOUT (WASHOUT) DOSE (rem)

1/2 : 1.5x1078

5.5x1077

Sww.—‘

(1) First 2 hour dose is zero since time of cloud travel is greater than 2 hours.

(2) The symbol "a" means less than 1 x 10710,

1/2 3.6x10™  35x10%  sex10™  5.9x10°  47x10 6

1 2.3x10%  2.4x10®%  29x10% 43x10° 2.1x100? 3

- - - 7.9x10°% - 3

9 -1)- - - 3.4x1078 - 1

12 - ' - - 2.2x10°° - 8

LIFETIME THYROID DOSE (rem)

1/2 a® a 2.6x10°  6.6x1077 1.3x107% 1

1 a - C6.4x10°  6o0x10% s5x10° 7

s - - - 2.0x107° - 7

9 - - - 8.7x107 - 3

12 - - - 5.8 x107 - 2
WHOLE BODY FALLOUT DOSE.(rem) .

1/2 ’ a a  1.6x 108 2.0x10?®  Lsx1w07 9

a a 3.8x10%  1.8x10%  7.4x10% s

- - - 5.9x107° - 5

- - - 2.6x1077 - 2

12 - - - 1.7x1079 - 1

U-10 vS-2

- -3
.8 x10 2.3 x10
3x10” 1.5x1073
5x10%  4.1x107

- -
J4x10 2.3x107%

- -4
.8 x10 1.6 x10
.4 x10° a
.4 x10° a
.5x10° a
2x1077 - 2.5x10°8
1x107 2.2x1077
1x1078 a’
0x1078 a

-9
.1x10 a
.2:(10-9 a

9

a

=N A = N

-~ = o

- VRN

MS-2

.3x10°
.5 x107
.6 x10
.5 x10
.7x10

.0x10”
.6x10°
.1x10
.0x10”
.9x10”

.6x10°
.3x10°
L2 x107
.1x107

.2x10°
.6x107
.6 x10°
.4x10°
.1 x107

w W

FOE R

5

FORR IR )

-~ o o o

7

LR I

_N-2_ N-10 y-2 u-1¢
5x1070  38x10? 3.1x1073
9x10%  2.8x10%  1.4x1073
8x107% 5.2x10°  9.5x107°
6x10°  2.2x10°  2.9x107°
3x107°  1.4x10%  16x107°
ax10t s5.3x10%  11x107d
ax107t asx10 4ax107t
3x107°  16x10%  3.4x1078
5x107%  7.0x10%  1.4x10®
3x10°  4.7x10%  sax107®
4x107 5.6x10%  s5.1x10% 2.8x107
ax10%  sax1007 2.1x10% Lax10®
8x1077  1L7x107  lLexio” 1.4x1077
4x10% 7.4x10%  65x100® 61x1078
9x108  49x10®  42x10%  4.0x10®
Wind Speed
Meteorology (mph)

VSs-2 Very stable 2

MS-2 Moderately stable 2

N-2 Neutral 2

N-10 Neutral 10

U-2 Unstable 2

U-10  Unstable 10

—
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1
[
(=2}
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Table XVv-2
’ o AEC A } :
Safety Evaluation Report For Dresden Unit 2, Section 4
TESLE L,O
CALOVTLATZD DOSES IN THE EVZiT OF
POSTU_LTZD ACCIDINTS AT UNIT Z OF 3
Tvo Four Dose Bt 30 Dey Dose At The
Accident Sitie Boundsry (rec) Low Fopuletion Zope (rer-)
’ Thyroid Whole 3ofy Thyroié whole 3odyv
Loss of Coslent 185 8 . 9 2
Refueling 25 . <1 2 1
Control Fol Drop _ 55 -1 1 <1
teaz Line Bresk . 25 <1 - <1 <1
(10 sec velve closure . -
time)
Y
\
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TABLE XV-3

Assumptions Used For The Fuel Handling Accident

Power

Time after shutdown

Operating Time

Activity Released From Fuel

Activity Released From Pool
(at time of fuel drop)

Building discharge rate

Fileter efficiency

ID2599A

FSAR
2527 MWt
24 hr
1000 days

1% of noble gas
0.5% of halogens

1% of noble gas
.005% of halogens

100% per day
99%

AEC

2527 MWe
24 hr
not given

20% of noble gas
10% of halogens

20% of noble gas
1% of halogens

‘100% in 2 hours

90%





