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e Commonwea1t9tis~n . . 
One First National Plaza, Chicago, llilno1s 
Address Reply to: Post Office Box 767 
Chicago, Illinois 60690 

April 27, 1981 

co 

Mr. Dennis M. Crutchfield, Chief 
.Operating Reactors Branch #5 
Division of Licensing 
U.S~ Nuclear Regulatory Commission 
Washington, D.C. 20555 

atll\~tn -l· 
~ MAY o's~ j} 
~~\ u.~~assot -...""/ 

Subject: Dresden Station Unit 
SEP Topics: II-1.B, 

III-7.D, 
XV-20, 

2 - / ""'- , .,J/ 

Population Dist rib u ti on ~i{J;_ 
Containment Structural Inte~--+-'!/ 
Radiological Cons~quences of 
Dama9ing Accidents 

NRC·Docket No~ 50~237· · - - - · · - · - · 

Reference: a) R.F. Jane~ek letter to D.G. Eisenhut 
d at e d . F e b r u a. r y 4 , l 9 8 1 

Dear Mr. Crutchfield: 

Attached are the SEP~ topic ~ssessments prepared in response to 
·our commitments made in .reference a. The completion dates for Topics 
.II-2.C and II-1.A were interchanged. The attached assessments for the 
above referenced topics were patterned after the completed topic . 
a 's s e s s me n t s p r e p a re d by t h e N RC a n d g 1 v e n t o u- s · a s e x amp l e s t.o b e u s e d i n 
preparing our assessments. · 

.Please addres~ any questions you may have concerning this 
matter to this office. 

One (l) signed original and thirty-nine (39) copies of this 
transmittal have been provided fo~ your use. 

cc: R III Resident Inspector, Dresden 

2 5 7 4B . 

Very trul~ yours, 

~r 
Robert F. Janecek· 
Nuclear Licensing 
Administrator 
Boiling Water Reactors 

Ao-s5 
.s .. 
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.. The 1980 poptilatio~ o.ther municipalities :incl.ng.· the·.· 

_population centers (containing more than 25,000 residents}. 

within 50 miles of th,e statl.on based 011 1980 census data · 

(Linda Fulkerson, 1981). is compared \Vith the population data 

-shown in the· FES. 

Distance 
6. 

i97o '1980 .· fran Dresden 
Popul~tion· .· Population Statiori · Direct_ion. 

·Morris, IL .. 8,194 8,833 . 7.5 miles WSW 
Coal,.City; IL 3,040 3,028 8 miles "S 
Braidwood', · IL i,323 3,421· 9 miles 

.. 
SSE 

-Wilml.ngtoh, IL 4,335 4,419 10 miles. SE 
.Joliet, . IL . 80,000 ... 77 ,956 •·· ·15 · miles· .. .NE 
.Aurora, IL 76 ,500 81-,,2.93 27. miles -N 

. Kankak~e, IL 31,200 30' 141·. . ,, . 30 miles SE . 
·chicago, IL 3,330,000 3,005,072 . . 50 miles .. NE. 

.. 

'· 

The .criterion that· the nearest major popqlat:i.on center must ·_J:;>e 

·.·over·o;rie~-and.one-third ti:ines-the distance·:of.tne LPZ.<r:adius (5' miles) 

is still being met. These residential concentrations.do not 

appreciably alter the permanent population distribution patterns. 

reported- previously; except· that· the·. growth· of the. ·rural communities · 
. . . l 

. 'Was greater than projected i:rl the FES; whereas most large cities 

further from the station have -declined. 

·The transient population in the vicinity of the station outside 

the EAB comprises workers. employed.by the various .industries· 

·.in the ·area and visitors to the many :iecreatiomal facilities· 

· available. 

The· nearest industrial facilities to the station incll,lde the 

following: 

1. General Electric Boiling Water Reactor 
'!'raining Center and ·spent Fuel Storage 
Facility · 

.2. Reichhold Chemicals 

4 

0.7 mile SW 

1.6 miles w 



•... 
' ·.· 

/ 

3. A. P. Gre_en _ • ..... · 

. .-
4. Northern Petrochemicals Do.ck 

5.. Airco co2 Pl~nt · ·_."t 

6. · Northerri tllinois ~as 

7. Dow Chemi6als D6c~ . 

8 .: Alumax 1-iill -Products-· 

9. · · Durkee. SCM Chemicals 

10. ' .Northern Pet.roche.inicals . 

.11. Armak_· Chercd.cals 

12. Truck Terminal (under ¢orfstruction) < 

13. Dow Chemicals-

:. -.• 

14. Exxon (a_chemical_plant under construction) 

15. Strea~or Industrial .Supply-· 

16. · Mobil Che:rricals-

17. - . Rexene Polymers 

18. · Joliet Livestock- Market' - · 

19 •. Mobil Oil Ref inerY 

2 0. Commonweal th Edi son Co;rnpan_y 
Collins Station 

- '-: -

2~1 miles.SSW 

·2.1 miles W 

·. . 2 • 5 mi 1 es NW 

2.5 miles NW 
; 

2.7 miles -E . 

2~8 . ·miles NW 

_3 .2 miles NW 

3,3 miles WNW 

_3-~ 5 miles: ENE 

' - 3-. fr miles ENE 

3.7:.miles _.E_ 

3.9 miles· NE . 

.. 
4 .·o mires s 

4.1 miles- NE 

4·~1 miles NE 

; 

4.2 ·miles ESE 

.4.5 miles· NE 

5~0 miles WSW 

. This list of industrial· fac·ilities has expanded from that -re-. . . 

ported in the FES, -_Figure· 2. 4. : Most of the riew industrial 

development is_ adjacent"to- existing fa"cilities so the distribution 

of this type of land use- is. similar to that reported previously . 

..... 

. Major recreation and institutionai facilities.irlclude the following: 

1. ~llinois, Rankakee, and_ Des Plaines rivers ,Adjacent 

2. Goose Lake· state Park 1.0 mile SW 

3.. Collins ·Lake 2. O miles W 

5 
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'. 

.e 
4. Des Plaines Conservatiori·Area 

5. Illinois Department of Correction.s, · 
··Morris Juvenile· Res-identiaJ.. Center· 

•. • ·> 

: ~ . . . 
I· 
/. 

2.s.miles SE 

3.2 miies·w 

There are .additional private recreational fac.iliti.es such· as . 

.· ... 

. gun clubs and picnic grounds scatt'ered .· throughout the. strip-min~d . 

"Cireas south· of. the s.tation.. A smatL unnamed public park is also-: 

located T.Smiies·east of the station on the.Des·Plaines River. 
- . . . . 

Public.-access is ~vailable ·.to .. the Dresden Lock ~nd Dam and a 

·public ·path. parallel-s the Illinois, and Michigan Canal which 
. . . 

'.: 

.. ,approaches.,within. ·a .7--miles -.north ·of. the :st~tion .. The recreational-·· 

facilitiesare.appa~ently being.actively expanded and improved 
. . ' . . . · .. ·. ~: .. ·. 

.:, 

and data o:n daiJ.,y u_s.e. -i11dicate a .s:Ur»st:.antial . increase ip recr_eationists _ .;· 

in recent years • 

. 'To swnrnarize, the EAB of the Dresden Nuclear Power Station, as 
. -. . . . , . . . . •. . 

.reported previ,ousl~, has no permanen_t .resi_d~nts~ Permanent· 

. - ·population distrioµtion around the ~ta-fion has no't di~nged.' . 
.. . .. ~ - .. - . . .. . . . 

significantly al though, total popµlation within .the , five mile .. 

LPZ has.increased to an ·estimatedclQ,'400·residents from 5,090 

reported in the FES ~· The 1980 population. was projected to. be 
. . . . . . . . . . . 

. 8, 003 · iri the LPZ CFES Figure 2 ~ 21 • Industrial facilities and· 

recreational facilities have. also expanded although their distribution 

is. largely unchanged. The da.ily maximum transient population 

including visitors to· recreational facilities• and workers· employed· 

by· industries within' five miles of the station is estimated to 

be .approximately 11, 000. Tl:l.e LPZ a,nd population center distance 
. . . . 

.·specified for the· site are ·i.n conformance w~th 10 CFR. Pa.it ioo. 

6 
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:~ The./closest significa. residential· -co~centrati~··f:~yer 1000 
• . .:· 

is ·from: two to three.rniies southeast of the station along the 

north sh.ore of the Kankakee River. where· the nuinber ·of houses 
/' \ 

has increased to 319. This would be equivalent to·a_population 

of ~ppro~ici~te1y·i100;: tisi~g an·a~eiage.of 3.4 P.~ople-per house. 
! 
I < 

The nea.res·t · incorpor:ated municipa.lity is Chapit.ahon with .a 1980 

... CenSUS population Of 3806. people I·. IDOre -than double the previously 

r~port.ed' 1970 population ~of 1505. - Channahon is. actively expanding 
. . . . . . 

by anne-xing adj"acent: properties that have heen re~ently developed 

for residential .subdivisions. A- large tract of vacant land 

extending. from. two to. three miles northeast of .the station has ... 

.. been annexed by. the village of Channaho~ but not yet developed~, 
Future ·:expansion,-· however, is probable as the . area near t.he . ·. 

confluence of the DuPage and Des Plaines rivers is.develop~d. 

. . 

The.next closest incorporated municipality, Minooka,. has its 

closest border.approximately 3.5 miles north-northeast.of the 

statibn. It .has also been expanding. The presen~ popl].lation· 

according to the. 1980 census is 1566, more than double the 1970 

. population·of-768. However, a.large.tract of single-family houses 

is pa]'.'tially completed· and ·a m.ultipl.e-owelling development is. 

al.so in the planning stages which will· further increase this 

population-. ··This new development is primarily east and south...; 

east of the old center-of town. 

Other significant unincor:porated residential .developm~nts have 

been expanding in the strip-mined areas four to five miles 

southwest Of .the station,. in a blue collar worker residential 
.. , . . . . . . . 

·complex across U.S. Hi_ghway 6 from the industrial center 3.5 

miles northwest of the station, and along Aux Sable Creek 4.5 
mil.es northwest of the station. 

3 
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DRESDEN.NUCLEAR POWER STATION UNIT 2 
--:~·. ---

Population Distributi'on 

'!Y!Esoert t 
Project No. 5~6~~o\ 
Co.tninonwealth Edisol 

Company· 

The ~afety objective of~ thi~ topi~-is to ~s~ure that the Lo~ 

Popµlation Zone (LPZ} ~ndpopµlati6n center distance specified. 

for the site are compatible with~ the current.£opulation distribution· 

and are in conformance with the guidanc~ of 10 CFR Part 100 • 

This report describe~ ·the current resident population 

distribut~on in the vicinity of the Dresderi Nuclear P6we~ stati9n,. 

the populat,ion in the E_}{clusion Area Boundary (~}, LPZ ,. the 

major municipal.ities (>1000) within 50. miles of the .station;. and 

the transient population associated with commercial and recreational 

facilities. The population distribution information within aS. 
. . . . 

mile radius area was gathered. during an April 198.1. field survey, 

. including a house count. Another source of information-. included· 

the Northeast Illinois Planning Commission. These dat.a update 

the demog.raphic information presented in the Final Environmental 

State:nent (FE'S} dated Novenber 1973, issued by. the Atomic Enagy Corrmission. 

The EAB for the Dresden·Nuclear Power Station is an area within 

0.5mi1e of the station. There is no resident.population within 

the EAB .. The transieritpopulation-within the EAf3 of the nuclear 

station consists .only of operating personnel,doristiuction workers, 

.visitors, and NRC inspectors. No.changes are expected within. 

the EAB. 

The LPZ .for the Dresden Station ±s an areas within a 5-fuile 

radius. The nearest resident po.pulation within the· LPZ is 
. 

contained in a cluster of cottages along the west shore 

-of the· Kankakee River·; the nearest line of cottages is just outside the EAB. 

i· 
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. In. the FES the number of cotta9es _was reported at approximately .. 

,:_ ___ . 20 located 0 •. 7 miles from the .site •. • They wer·e described as 

;:c:...c. largely· for p~rt-time use. ·_ Presently there·• are ;39 ·. aw,ell1ngs ·· -

/"-· 

>-. 

.. 
>--·· 

, ____ .. ;· 

i-.--:. , _____ _ 

l-!..:_ __ 

.·r. 

in_ this. develqpmen:t. ·. ·. Additional d_wellings have :been built. closer 

t<:> the site. since the previoU:s report_s ... Aiso·.the dwellings now 
. . . . . . : 

appear to be used permanently~ The estimated popu-lation of -
. . . 

tb-~-~ -cluster o-f home~ is appro~imately 133 using an average number. 

of residents per household of 3. 4. for rural are.as iri this part 

of' Illinois which was derived trom data provided by the Northeast 

Illinois Planning Commission (Linda J;ulkerson, .1981): base_d on 

1980 census.data.I 

-The other closest residences are:· widely se-parated iri- sev~ral _ 
. . 

. directions- from the station. A single residenc::e'~is.located 

approximately. O. 6 miles southeast. ·of. the. station oh tne east _· .. · 

•-·-· eho:re. of the Kankakee River. To _1;.he northwest approximately 

, __ 

i·--··· 

- --·· 
1----

. 
-0. 8 miles from the station are two permanent residences for 

the resident engineers at the Dresden Island Lock and Dam.and 
.. 

a.temporary construction office trailer. At the confluence of 

the Oes Plainea and Kankakee rivers there is a new residential -

dev~lopment .that includ~s s.i,x h9uses ;from_0.8 to 1.0 miles 
·><. • '· .- . . ·-- -

from the station. Three. individual residences are locate~ 

along the Kankakee Bluffs· on the north .shore of .. the. Des Plaines 

and Illinois r.ivers ~pproxi.mately Q .• 8 mil~ t<? the ne>rth-riorthwes-t:-, 

northeast., and· east of_ the station_. 

1N~t;: •rhe numbers of 198'0 residents Per household in the townships 
of Wilmington and. Channa-hon I and the municipalities of Channahon -
and Minooka were averaged to derive the· 3.4 per household value. 

2 

- . . '• 



~ . 

-

Introduction 

-•,'r••• SARGENT Be LUNDY 
ENGINEERS 

CHICAGO 

Dresden Station - Unit 2 

SEP Topic III-7.D 

Containment Structural Integrity Test 

- , ....... ' 

The original structuial integrity test procedure employed to test 
the containment structure for the ·'oresden Station Unit 2 has been 
reviewed against present day criteria. This report demonstrates· 
that the original structural. integrity te.st 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: 

1. 

2. 

3. 

4. 

10 CFR 50, Appendix A, GDC 2, 

NRC Standard Review Plan, Section 3.8.2, 

Regulatory Guide. 1.57, and 

ASME Boiler and Pressure Vessel Code, Section III,·Division 1, 
Article NE-6000, 1980 Edition includins Winter 1980 Addenda. 

Containment Original Code of Construction 

The Mark I containment vessel of the Dresden Station Unit 2 is 
a Class B vessel which was designed, fabricateq, inspected, and 
N-stamped in accordance with the requirements of the ASME Boiler· 
and Pressure Vessel Code, Section III, 196~ Edition including the 
Summer 1965 Addenda. The containment vessel consists of a dry­
well, suppression chamber, and interconnecting vent system. 

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

·The design of the containment was based on the following material. 
.properties: 

Ultimate strength = 70 ksi 
.Yield strength = 38 ksi 

·The stress ·allowables are based on the requirements of ASME 
Section III, Article 13, 1965 Edition. 

, 
· . ._;· 

'The design loads and load combinations are shown in the.Sargent & 
Lundy Construction Specification K-2152. (Applicable pages attached) 

April 23, 1981 

·. 
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Dresden Station - Unit 2 
Containment Structural Integrity Test 

Original Structural Integrity Test 

April 23, 1981 
Page 2 

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 suppression 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 including 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 Requirements 

In accordance with ASME Section III, Division 1, Article 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 permitted 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 higher than what the original code of construction 
permitted. 

Conclusion 

Based on the review of the conduct of the original structural 
integrity test· and a ~eview of current structural integrity test 
requirements, it is.concluded that it is more conservative than 
the present day· codes and regulations would require. The test· 

, .. 

' 

·procedure employed ori·ginally is consistent with the test procedures 
used today. Therefore,, the containment structure will satisfactorily 
perform its intended safety function as. it relates to SEP Topic III-7 . .D • 

. . . --~, .... 

. ·.·'· . ·.•. 
"" ··~y~t~';·· 

'. (" 

.· .. ·. ·.·· .. :; :· ... ·. 
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TABLE. ·J-03-1. DESIGN LOADS 

SymholS: AP for pressure indicates· atmosphere pressures; 
AT for temperature indicates ambient temper~ture. 

Item 
Load Drvwell and Verit 
Desig. Internal 

svstem . 
External 

Pres!)ure Tempera- Pre.ssure T~mpera-

A. DESIGN PRESSURES 
AND TEMPERATURES 

a·. Normal·. operation POl 

b. Accident condi-
tion, as follows: 

(1) Base Bid . ..... DPl 

(2) Alternate DP2 
Bid. ~ e: • •••••• 

c. Overload pressure 
test, as follows: 

(1) Base. ,Bid .••.•• DP3 

(2) Alternate 
DP4 

Bid.·.~···~··· 

" psig 
. 

AP 

62 pos{-
tive 

2 nega-
tive. 

62 posi-
tive 

2 nega-
tive 

62xl. 15 

62xl.15 

ture, 

(. 
j 

. ' 

150 

281 

281 

. AT 

AT 

---- -·- --- -.....-· 
- -· -·-'-·-:·:..:..,~-

F psig · ture. F 

·• 

AP AT 

' 

AP Ar 

AP AT 

.. 

'·' ,. 

AP. AT -'.; 

AP AT. 

> 

Sunn.ression Chamber 
Internal ·· External 

.. 

.·Pressure. 
psig 

,. 
AP 

35 posi-
~ive 

1 nega-
tive 

62 LJOSi-
dve 

1 nega-
tive 

35xl .15 

62xl.15 

.. 
·Tempera--. Pressure Tempera-
ture, F psig ture, F 

. . 
-

150 Al' - --·· AT 

. 
~< 

281 AP AT 
.. .. 

" 281 AP AT 
.. 

,'. 
'.; 

,·. ---·· . ' 

AT AP AT 

AT AP AT. 

·I 
·-· 

Table Con'dnued Next Page 

------·~· 
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. Table 3-03-1, Desigri LQads, Cont. 

.Item· 

.. B. jET FORCES FOR DRY­
WELL AND VERTICAL 
FORCES ON DOWNCOMER 
PIPES 

Load 
Desi . 

JFl 

Dr 

··~ \:J 

and Vent S stem 
Load 

· ... ·. 

• See drawh1g n.,.22 for jet forces • 

Design dryweil shell and closure 
head fot jet forces of indi6a~e~ 
magµitudes· in locations indicatec1, 
and .from any direction within dry-
well ~ . . . . . . . 

• Indicated jet fqr~es consist of 
steam and}or wqter at 300. F 
inaxim,um. 

jet force~ indicated do not occur 
simultaneously~ Howeyer, consider. 
jet ior~e~-to ~ccur ~oin~ident with 
de~ign int~rnal pres~u~e, and 
ternperci.i;ure of 150 F. · 

0 

Su resSion Chamber 
·Load 

. . 

·see dra1'ling B-22 for vertical loads on 
dowrtscp~ersresulting from accident condi­
t~orts in rlryweli •. 

.. 

. ·- ;•;.: 

,.· 

. ~ l=::==================.~.::;:::====:::!::================:::::::==========::::::;:::==~========~========~==:============::::f Dr ell .and Vent S stem.· .Su . ression Chamber. 
Item 

C • GRAVITY LOADS . . 
For load not inclu~­
ed see, Article. 
3,.,0~ BQ. 

--·~-·--··--- --- ··------ -

Load.· 

DGl. Weight of steel shell, j~t deflectors 
~ents~ penetration~~ ci.nd 1:1li other 
a urtenances; ,. 

· ~2 · · Ai>Pli~d; :~oad.8: .Pl ):hrougl} PP, ~t~ ~, 
. ' ·tndicated oh ·qrawlng J:\-22, as . 

a lieable. " · ·· · 

DG3 Flooded c<mcJHfon - . see Articl~ 3-03 Bb 

. Perso·nnel Air Lock: 
: . , . ·· •. ·.·! :· ... • . 

DG4 (l) 'oead load 
DGS (2) Live i~ad <>f:l50 psf pn·waikway 

area 

DG6 · ·Weight ~f: comtiress~bie rnateri81 on · 
exterior pf ~hell. 

.--,"I"~·-

"•· ~ .· 

~ . . . . 
., '· 

Load···.·· . ·'·. 

Weight of steel shell,· vents, . 
expansion be1lows, vacuumpreakers. 
aµd re~ated piping~ yertt header,· 

.. vei:lt down13co.iners, .baffle£l ,.· c11t- · 
· ~<l~ks lind pla~fppns, ~c~e·~s .man~ 
holes;~art~·all o~her app~~tenarices 

Suppres.f!ton p~ol ~ater as fol lows: 
. . . . . . 

Load 
Des::. .. 

SGl 

(1) ~orm1:1t operatipn.120,000 cu.ft. SG2 
(2) Accident. condi- · 

tl~ri. > .. ·. • ........ 130, 000 ,tu.ft. SG3. 
(J). Flooded ·~on.di- .· 
.·. tion •••• \.~ •••••• 242,ooo cu.ft. SG4 · 

.:io; 
I 

·~ 
.. ,... .-.....__:. ___ ...;_ _______ -'------, -, ,--' ~ 

Li~e i~~d 6t ~O psf on entlre-~rea sd5 · 
of catwalk~ and pl8tforms, · 

' -.. · 

·Table Conqt1ued Next Page 
~ · ... 
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. Table 3-03-1, ~sign Loads, .cont. 
. ~· . 

Item 

·c. Gravity Loads, Cont.. · 

·. ' . . 

D. LATERAL LOADS 

!J,. ,_·.' 

·--·-·------- .. ---· ---- ----- -- -

. ! . 

Drvwell and· Vent Svstem Suppression Chamber 
Load Load 

Desi!?. Load .··. ·Load . · Desig. 

Dead and live lo~ds on, welding pads:· Weigh~ of.contained air during SG6 
. . 

testing •. 
DG7 
DGB 

(1) 200 lb. de~d·lo~d each pad 
(2) 400, il~. live, ioad on ~acp p~d 

WeJght of heeider. :for flooding pumps, SG7 
l-----+--'---,--..,--,_...,--.;-,..,.-~----,----,---..,.--f .with eh tt r.e header f iii ed with 

.___nc_9_:-+--W,..-i_n_d,_. _lo"""a_d..,.._v_e..,.r_. t_. i;-c_a_. l_. _1_o_a_d""""·--..,-----'---'---f water. This load applied only to 

DGlO; Temporary' pressure due to. weight of supports under suppressitjn chamber. 
wet concrete .:- see Article 3-03 Bci. 

DGll: 

DHl 

Weight of 'contained atr ·during. 
testirjg. ·· 

. ,. 

Applied ioads Pl through '.Pli; etc., 
indicateci' on, dta~ing Q-22, .as 

. ·app.· licilbl.e .• · .. :,· . . :. . .. ·.;. 
,__-; .. 

-: :::.~ . 

. ·'·· 

. . 

DH2 ·Vent· thrusts .;. · see Art·ic le J-03 Bg •. 

mn , 

DH4 

. 

Earth~u~ke later~i load~ ~ see 
ArttcJe 3-0~ ~c. 

.. Wind· lo~ds on: .projected areas' of. 
• circui~r shape: expos~d appye'":gracie .·· 

c11.1ring C()~str~ctiq9, as f~llow~.:··~· .. 
' •• ;. • • • < • • 

Height Above. Grade ·Wind Load· 

0-30 .ft. 
·30-50 tt: 

over 50 ft~ 

• ! .•• ~- .•••• 

•, .......... ~-. 
.. . . . .. 

•· ~ • •· • • o' .• ·• 

'·····i.5 psf 
18 psf · 
?4 psf 

._,.· 

Klent thtusts - .see Article ,3-03 Bg .. 

Earthquake la.teral loads - . see: ··: 
Artie le ~-03 Be· . 

·. :..: 

SHl 

S}l2 

-·- -· 
·.·. ,· ·~···. '---·-.,~·· 

·;-.. •··• .. ~: r!·1~ > .... : :-· ·---· -... -·.· __ ;., ... _.._;'.·. -.·'·<.:· 

. . 
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'· ·. ', 

·. ;, 

•' ... <! ·:.:· .. ~.-"" •• 

. ·.1: 
': .. ·· . ·.·-: 

7.~ ... --::.:·;::;_·7,_-;: -~~~~ 

.··:·.: .. ··.~ .. ·~·o ·. : : ··; .. '.·r . 
·: .:: ·'· '.- ... . ·, .. · -..... 

.· ·· .. 
... . ~- . .. . - . ' .. . l .. 

. ~ .... ' -. ~ '' .. 

· Symb()h: X indic~teE.! load applieE.!, indi~ate.~ .lo~d qqes :not ~pply, for gi.:v~n ~~~cihion. : 
,; . 

'·. ,·., - .. ·_.·;_·· .. ,.. . . . ' . 
. ;'.·· 

. ... 
. "' ... ... _ .. , :, _,.·,..,..·:·: 

Ambient Tenip~r~tup~ (npt Op~rat;ing: Teinper'atU:re. - " Acciderit 

. . .· ... Loads . . ~=:~ ~:=~. ~O;,.:f)·.-{F Ji~>_ of · .}~~.f:f. of··~p .~~.Ho·:~ :, . ·:~ ~~n~!~!~~a-··· 
·.(For ibad desigruitfone bGL Overload··.· .. ·.· ·, Nor'rtlal .. :,-·~- Refuelin·g:': fures .for , Ahowable 

. Press tire.· Fin'al Test. O.pe, r~ti,.·ng· .·· Condi don . De .. stgri. . . Unit 
.
1 
__ e_t_c_._,_. _8_e_e ___ T_a_b_l"""e_3_-....,0_J_,-.-l_J~· _· ,-,-.,--f Test. C~ndlq9~: . ·condition. : ' ·~ith. 0,i"Ytvell . Ptessures , Sttess.es . 

Load· · "·· lie~d ·Removed . Load : .. . . 
·. '1------.,......,.._---'-'"---11-D_...e_s_i_..R~·__,.-C_o_l_,__.·._l,__,..,.-__,.--.,..._· C....,o_l.,_~·-· ·-.2--__ ...,,,_,_C_o_l-.·.:_3_. ·-----t-~C'"'". o_l.,...··_, · _4_· _. •..,..· --+--C_o_l_.~· _S ______ -+-_C..,..o~l ...... _6 __ ---'I 

·A.· Dead load of Vl;!Ssel •• ·.· · pGl · · 

·:B. Normal operation.· . 
. design ~resstire~···i~·;Ofl 

~ . . . 

:c. Accidetii conditi6~ 
design pres~ure •• ~··· 

bPl 
ni>2 

:x X :X . ·. X X 
.. 

. x.· 
·. ·.'· .. 

,; .. 

w 
I ·;~---~~----.------,----+----.,--'--+-"'-----.,..-..,---t----'---:.-------+----..,.-..,--.,.--t-~-'--,__,~~-.------"'-+-,...--'--------,...----t 

ex> ,P. Overload. pressure .· 
~· test pressure.~ •• ~~·~ 
j 

_··E·.-
1 

. ' 

Weight of contained . 
a·i r :~ •••. ~ •••••••• ~ ••• ~ 

DP3 
DP4 

0011 

· F .•. Wind loads - vertical DG9 
and lateral. ••• ~ •• • •• D.H4 

~. Earthquake. lateral· 
loads.~.· ••• · .• ! ••• , •••• DH3 

H. Vent thrusts ••••• ~~ •• Pfl2 

x 

X (if more 
severe than 
e~rthquake): 

.. ., .. 
.. 

X (if more . 
severe·. than; 
wind foad~) 

·. · .. _:x .. ·. 

·-·-· 

·-.·.-.. 

' . : ... ' -: . . ~ . 
"r. ;,: 

. •; .. 
x 

·x 

.... 
: ~ . .. : ... 

.. . . 
. f ' .. • .· ·-·-·.· ,· ., 

... ' 

•' .... ' r - .· . '\'. • : -.:: . 

·:-;. - ···. , 

·-'" 
.x x x 

-·- x 
',I • 

' . .-: 
: ;·~ .-·;·_, . :- .::· ·'· 

·-·-· 

Basic •. 

., : . 

1.33'. x'Basic 

Basic 

:io; 
L Applied gravity loads 002 · · · X X · · X · X ·rt, 

-r--------;·--.,..------..,..-,--tc--~.,..---.....-----t~--,..,..,......_,....._~--+~....,.,.....,...,...,.....,...._,_..,_..1..,----------------....... --..-__ ._. ·· 

iJ. Flooded condition ••.• ba'3 _, ···~.· ... ·:. Recovery· ... · See .Artie.le . .;..~"· 
·: · · Condition Of\l~ 3-03 Bb 
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Table 3-03-2, Loading Combinations for Drywell, Co_nt. __ -

Lqads 
_ (For load designations DGl, 

etc.~ see TabJe 3-03-1) · 

Ambient· Temperature· (not. -
les~ than .30 F) ·at time of 
Test for: 
Ovedoad • 
Pressure. Final Test 

1--------------......... -----1 Test · C~n~ltioQ· :. 
Load 

- -
K. Compressible matefial 

Load 
Desig, -

1)(;6-' 

Col. -1 
- -

Cof ~- 2 .-. -

-_ )C 

. L. Welding Pads: 
a. Dead load·~······· DG7 x -
b~ _Live load . ........ · DG8 

; 

M. Effect. of unrelieved 
. ' 

deflection under 
·.'{ 

tenipora.ry concrete 
load~ ........ ~ .. ~ .•... 0010• 

. ~ : . . . .. 
-x' 

N. Restraint due to 
compressible material · 
])(;6 ~ •• ·~ ·• ~ ............... x 

.o-. Dead load on 
personnel airlock •• • • DG4 x x 

p~ Live load on 
per~onnel airlock •••• DG5 

Q. Applied lateral loadf! DHl x 

R. Jet forces JFl 
' 

.:~ : . ·. 

Operating Temperature -
Ranie of 50 tp· 150 F 
for:_.-_ 
Normal· 
Operating 
Cond~tion 

Col. 3 

. ·· .. ·. 

.X. 

x 
_ .. 

x 

x 

x 

- -

·- ~. 

-- -_. 

- ..... ';,.'-

'' Refueling 
Condition 

· with DtyW'ell 
. Head ·Reme>ved 
: ·Col. 4 ---· 

X ' 
- ' 

x 
.X .. 

: ..... ·· .. 

... 
x 

x 

x 

x 

x 

. ·' . ~- ; ... 

Accident· 
Condition 
at ·Tempera-:_ 
t:~res for 

·.Design • 
· Pre_ssures 

. Col. 5. 

-x 

x 

...• 
x 

x 

x 

x 

' x 

'·, :.' 

. ... , 

Q. 

Allowable 
Unit:- -

sti~sses· 
... .':'-: 

CoL 6 

Basic 

· ~ee Article 
'.3-03 Bf I . 

I._ 

. ·.• 
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Dresden 2 

XV-20 Radiological Consequences of Fuel 
Damaging Accidents 

• 
The safety objec,tive of this topic is to assure that the 

of fsite 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 assenbly 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~ 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~ 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 fr001 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 bcxly 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 YN-2, 
and a ccmparison 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 14.2. 6 

RADIOLOGICAL EFFECTS OF THE REFUEIJNG ACCIDENT 
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Table XV-2 

AEC 
Safety Evaluation Report For Dresden Unit 2, Section 4 

Ace 1oer:t 

L.oss of Co::lE.nt 

F:e~\;elinc; 

Control P.oc D:rop 

Stea.:: Line Break 

:~b.3:.E u. 0 

CAU'1..T"''"'.:,r;::-- DOS!.~ D T.-=..E rv:::~-:- o: 
PDS:'J".;.)o.T.:::· .t\CCli:SJ:':"S AT tnG: c OP. 3 

ir.·o F.oll!' Dose et 
Site Bouoosry (rei:-.) 
Thpo1c Vb~le Boov 

185 8 

25 <1 

55 . l 

25 <1 

30 Dey Dos·e At Tbe. · 
L:r• Fop'Wle~ior; Zone (re:.-:) 
Thy!oic \thole Bocv 

9'.:> 2 

6 1 

l < l 

< l <1 
( 10 sec vslve closure 

time) 

·'. 

\ 

·'. 
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TABLE XV-3 

Assunptions Used For The Fuel Handling Accident 

FSAR AF£ 

Power 2527 MWt 2527 MWt 

Time after shutdown 24 hr 24 hr 

Operating Time 1000 days not given 

Activity Released Fran Fuel 1% of noble gas 20% of noble gas 
0.5% of halogens 10% of halogens 

Activity Released From Pool 1% of noble gas 20% of noble gas 
(at time of fuel drop) .005% of halogens 1% of halogens 

Building discharge rate 100% per day 100% in 2 hours 

Fileter efficiency 99% 90% 
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