
Commonwealth-son 
· One First National Plaza, Chicago. Illinois 
Address Reply to: Post Office Box 767 

· Chicago, Illinois 6069J) 

~ February 23, 1976 

REGULA Io.~v ~·A~,,,r 
. . "I L,v;,; ,L:_ T FJL£ COP't 

Mr~ Walter. Paulson 
Off ice of Nuclear Reactor Regulation 
U.S. Nuclear Regulatory Cornr:tission 
Washington, D.C. 20555 

• 

Subject~ Dresden Station Units 2 and 3 
Quad-Cities Static~ Units 1 and 2 
NRC Docket Nos. 50~237, 50-249, 
50-254, and .50-265 

Dear Mr. Paulson: 

As ~equ~sted by Mr. Scinto, we enclose one copy of the . 
letter from Mr. K. W. Hess oi General Electric which was.listed as 

'a reference· in our February 6, 1976 reports concerning the Mark I 
containment matter. In using· this lette:r, the following ·facts · 

. should be borne ,in mind. . . 

l. ·The letter and attachments constitute a package of 
materials which were telecopied at various·times on· 
February 5, with additional modifi~~tib~s ~nd anrio~ 
tations made by Mr. Galle of Commonwealth Edison as 
a result of telephone conversations with Mr~ Hess. 

2. The letter represents a preliminary draft ·of infer
.. mat ion some of which was ·incorporated into. our 
· February 6, 1976. letter report. · · Some of this material 
was employed in conjunction with.evaluations and .in
formation derived from other organizations and some 

· oµ~~~~ . of the numbers referred to w~re modified in the design 
. ·.>·. · Ju\"' \1 ·verification process. We believe the numbers remain 

rCo '?., () '\~_ .... l _~ 1 correct. as .th~y relate. to Commonwealth Edison Company Is. 
. . . ,..~,.g,>;~,, )} . plants, but wish to point out that there may have been 

• ·~·· · .. •·'·~''~'". .. (;Y ;~~if ~~!~0:~d w!~:. ~=~~:~~ t6. ~=~t::;c~~~t!~~s s!~~e::~~ 
/ correspondence .from the· owners of such facilities should - . . · be relied upon in this r~spect. 

. .·Mr~ Hes~ is currently th~ Acting Project Manager for General 
Electric's Mark I containment effort arid Mr. Galle is the Commonwealth 
Edison'~. Section. Engineer with responsibility· for the Dresden and 

. Quad-Cities analyses., We continue to believe that the information 
from this letter which was relied upon in commonwealth Edison Company's 

·· ... 
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. Commonwealth Edison 

Mr. Walter Paul~on - 2 - February 23, 1976 

reports is true and correct. 

For your information, we have now obtained actual certi
fication of material strength for the .ins{de torus sup!?ort columns 
at the Dresden units. We will submit an addendum to the February 
6, 1976 report with this informat~.on as soon as possible. While 
the foeasured strengths are somewhat di.fferent than those referred 
"'::·~ b~/ ·.~n.~logy in. t.~-= repor-t 1 o::.r j.i.;..:!;me;J.t that. tl1er·e is .st~e11gth 

in addition to the specification value is confirmed. 

Very truly yours, 

~, 
G. 'A. Abrell 
Nuclear Licensing Administrator 
Boiling Water Reactors · -· 

Et:closure 
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Fms: K. 11. HESS ·~·· 

··.:.• : 
. ' 

! 

Subject: ·. rnroru-:!..iION FOR F'EERUARY ·s lETiERS·. 

Attached are copies o(tne pr001'fsed information:- · 

l. ·Update of. ratio valUes.·~ --~' '! k ~~ · . . "2/:S ~ \'M/ 
~~ ~ ···- ·--

•, . . . . . . -· . 
2~ Sp~tn...~ ana 1ysis of .1;quid er ste-Jti b~ak stz::s ~~lo~ \lr11ieh do~ntard 

load factors ·cccur. · This has ~n au~nted by a copy of Se-ction 4. O 
of the \'croo:it Yankee report to i11ustrate r.:{jc the· break .sizes should 

•... · be applied to·;yil'Jr plant. ·.~ · ... · :· · · i · 
•'. .· . ... . . 

3~ Conser1ati~~ discussion to ar.,plify on the three flimsies presented in 
Washington, ·o.c. , . · · · 

. ' . . . . 
4 •. General n~tric Will evaliJate available test data to. dete.rnine if we· 

· can defend red:;.ction of sunrgence below f o-.;r. feet. We canr.ct at 
thi.s tfr.e p~is2 that an·adequata data case is available so any 
statroent<w the NRC shou1(] ~ _carefully qiJa:iified. · 

5 •. A ~ite:-cp· en t.":e ?ru~bi1ity aspects· of a pri~ry syst~ pipe b~ak 
is att.Gched.· · '/e?T;Orit. Yankee aiso has such a ?aper. pretnred by them 

. .. · for use _with. the. NP.C.. NlITTcH: has copies redeved f ni:l. Joe Turnage 
~. _: of-Vero:;nt Yank~.-.\. · '. · nrl. t&:. .. C\' .t.. . ·· .. . . ·· 

. . C.. ""'6&:c\.;.~.t..~ · \.J\;.r~~ . o~ °"x.'r ··· it/~~'.~·.· ... ·... · · .. 
- I wuld~appreciate ~ceiving ·a copj' of ywr febrJarr6 letter as soon as possible 

. after you have fir.al ized it. · · · · 

lJj . . . . 
.·k~ 
t ~ .· . . . 

.. K. U. Hess. · .... · 
Acting Pr0jett )§;:Jnager · · 
Mark l Ccr.tain~rnts 
~· 889. bt •. 1330 

. • 

• 

> • • • 

. .. 

. P.S~ This te1ecopy transmittal wfl1 coo.,erJforthern St.ates and,Icwa Electric . 
. : .. A set 6fi!.3teria1 wiil be i::ai1e<l to.tr~. 

-----·---·-·········-· .: ..... . 

.. 

. .. 
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• COLUMNS .. LUG.S . PI NS . WELDS RING GI ROERS SHELL STRESSES -
. :. . (max: load\ .. 

PLArlT 1.Q_a_ci Strength Ratio Loa_d Strength Ratio · Loa·d St re n-9.J:.!!. Ratio .h_oaQ. Strength, Ratio Stress ~~ fil. .·.tlili ~at io 

·OYSTER CREEK 727 771 .94 643 1155 ;56 643 949 • 68 786 l 91 4 .. 41 56 56* . l. 0 
.. 

9-MILE POINT 711 ·.1001 . 71 711 1155. .• 62 711 1328' :54. 711 1133 .63 34 42 . 81 

./rim~;~ • .''' . · I "'" .. 
814 1. 10 898. 907 <D; 99 898 l.13 9 .79 1098 2222 . 49 - 27 42 .64. 

--.:"~M;) 
v'QUADA-H-H 1.\2 1003 1441 .}.O :NA: NA 1003 1122 (.e9 __ / 34 42 . 81 

-~-.. 
HILLSTOtlE 1 823 J30 1.13 823 I 907 

·· 11: :
1 823 1139 . .72 1006 1914 .53 35 42 .82 

·· ./MOIH I CELLO 746 814 .92 912 907 912 1139 ;80 912 1881 .48 21 42 .so 
VERMOllT YAflKEE 968 1441 .67 NA NA 968' 1100 .88 28 42. .67 

... . . 
PILGRIM. 993 1474 .67 NA NA 993 1320 .75 28 4.2 .. 6 7 . 
PEACH BOTTOM 1155 1584 .73 'NA NA 1155 1617 • 71 28 . 42 .ii]-.. .. . ; 

FITSPATRICK 1105 1595 . .• 69 ·NA NA 1105 1320 .84 23 42 . 5 5 

./COOPER 
11 2 le. "''I~ 11) 51 1364 • 77 NA NA 1051 ~ ~ 24 42 .57 

./ouANE .ARNOLD 
~ 

li87 85!1· .80 NA NA 687 1496 -. 4 6 34 42 . 81 

HATCH 1 968 1595 .61 NA NA 968 1001 • 9 7i< ·)-( 29 42 .69 
' 

HATCH z 826 1188 .70 . NA NA 826 1210 .68 26 . 42 .62 

· FB'11 z 900 1892 .48 . NA NA 900 1573 I . 5 7 25 42 .60 

*Actua 1 mater1a1 propert 1 es ·. -&O:l-ulllll Strength 1ncreased 10% for d_yna_m1c ·loads.& material pro. perties 
. -~. LOADS SUMMARY 

-.· 
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OOit'ft'UARO LOAD · .i 
BREAK AREA SEiSlTIVlTY stWAR'! · . 

• 
:-·· .. 

(3} {4) 
OBA . ALLO~ABLE 

BREA~, f12 . BREAK AREA 

' 
' 
! . 

. OYSTER CREEK 

DRESOrn 2&3 

--?4!LLSTONE 

J:roITTICElLO 

'COOPER-•-

LO' 

1. ! 
1.18(5} 

1.0 -

l.03 

·-

• 73 
~57 

.53 
~79 

.69 

• ' I .- (1 ) ~AXI~AJ."'4 DOi1'H LOAD/ ;.LLOiWLE 00~~ 'LOAD ·- WORSE' CASL 
··; .s ~ :_ 

:< 

4.69 
4.40 
4.35 
3.90 
4.67 

. ~ .. ·.· 

3.44 . 

2.51 

2.31 
- ' f 

-"3.09 

3.22' 

-. .... 

(2) REIJJCTIOH rn DSA BREAK AREA REQUIRED TO REQ'JCE LOAD 10· 9{)~ Of_ THE Ai.LOKASLE LOAD. 

... : .· . ·. -(3). - OBA AAE/\USED- FOR LOAD EYALUATIO~ -.-

(4J ALLOWIBLEVESSEL LIQUID FLOii AREA-. 

(5)' HiClUDES- CORRECi!O!i FOR REVISED OE?TH-OF-suB.~rnGrnc; . .... 

- --~ ·-- .. .-
i' .· .. 
~ . 

' 2/4/76 
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tron •e~nt Yan~ee re~ort. 
Use as an ex.e of hori to 
apply break tru-.: values. 
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4~2. Prir:'~ry Svst~ l ir:e Si~es" 

· · ·The Yenr:ont Yanr.ee 'lent oiping syst~ '«ere sur1eye1 for pipe sizes .· 
that "ould i:xc;e1 t.h~ l.77 sq~ ft. 1iquid bre:K area or 2.29 sq. ft. 
Stea2 brea(· arc3. The sur1ey,of the orit-.aiy syst~ prass1Jr'! ba 1 

.. mc!ary 
\:t3S accc.:"pl i.st':ed ~Y revie-£1ir.g the p1pi:1; cr~>dngs anci t:tu1aU:ig all 
Qlljor pipir.g syst~· .. s vthich cor.nect to t.'ie r~actor •essei. . . .. 

i 

The revie-~ ~-~s cnnfine:f to piping 'im:ia:!; the dry.:ell since a pipe 
rupture outs ice the dr/1"~i i dces r.ct pressurize tl':e dr.:r(~l1 .;:id rel ease 
energy to t:-:e- t.Dr~s. Th8 revi~· .. · c:::nsicered a 1 i the ?·iping fro'.71 the 
re~ctor ves5e1 to rtOr::".al'ly ci'ose.Jisolation valves~ __ ... 

·lJt11iz·i~g these 1·e1ie-~ c~it~ri3, one pipfog sysfe~ "'·is ide!1tifi€':i th3t 
. requires further e·,aluaticn·. This s·:st:~. tt:e 16•ine:itl focc·1.~:er Hr.~. 

· \'BS e.x~luded fr08 the coubi e ~nded 11 ~t a lthcugh ti:o ti:-::5 its cross-
. seetional ·area is gr~ater than L77' f~'. , It is a~;:'r~riat~ n!>t t~ . 
'ncluAe t·h1··s ·1ir. 0 ·s;nc· ""·-~hi> ""ass rel."""S" ' .. at"' -=r.--~ ,...,, ·:;:;.:r.;·~.:i~.-,.,.: .. ,.,-,_.., 1 w ' t... · I \;" · ·• ~ . •· • · ~ :;: t,; I · \,,; ' . .,,.. • "'111.; I. ,. ,. W • •:... r.. - ~ W lloil • -._, 

sfde of. the creak with h~ad~d feEtri;ate?' at· 3750F. is signif.i.cantiy 1ess 
•J.· .. n· ··th~t .,;..,· rh ·r· esul·r.·. :....,..,,.:. c;;;-;t.~.;· .:1c· \j 2 • t~o ,, .... ~ ....... ,.r - ... , f.us . <.:·h:in .. ·· ," 

. \,ltQ ,,... K" .._, :, i-1 ~. ••Y"-t:-... I l.1· U.\.. ····-· ~~::J,, :..,'- •.. ••' .! &l•'-. . 

an:cqiJi•Jal;rifbre:iK ~rea for the fee:-"'ater pur.-,.'l:side.is c:r .. ~utd-arid · 
added to the pr~ssure vessel side, the su:J ts less tf.?n L77. ft2. ·· 

The pipi~g· syste7>s and the r.tz:'.~et of :..~lds in th3t s1~tch .·,;hich exce~d 
th~ l.J7 sqJt~ i iqu.id break or t.'1e 2.23 sq. ft~ stea.-t breakway ·are 
·listed in.iabie 4. · · 

All other pipii':g s;ste:::s ar~ of sizes or configurzti~s which result in 
. less than l.77 sq.ft. eUecthe break area. ihe r..-Jst significant ·pi~ing 
· systei.s in-this category are listed· in iab1e ·s. ·· ·· 

The following E:3sccF10"~ Diagr~r.;s.~·ere used-to ~ke·this e·ialu~t.ion:· 
G-191156 Rev.· 7 . ~ain, Ext?"action and Auxiiliary Steam 

· .. ~191157 R-:·1. 15. · ~:ucle;ir 8oi1er· · · 
6--191163 Re·,-:. l! CJr~ So!'"a'{ .Svst$":1 · 
G-1911&9 Re·; •. 12 Hi oh ?ressure coolant Inj~ction 

·· ·· · S.:191172 'K::v: 13- Resid:.ial Heat Rc7.'\1vaL Svst::-:i 
: ~19117.4 Re·;. 10 Reactor C~re JsoUtion Coo_h:::g Systc.1 

· ~191178 Rev. 9: .. ·Reactor ~a ter Cleanup 

.. ... 

. I. 

. I ... 

.. _-.

.' . 
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Fm Return Line 

· MR Suction Lines 
TOTAL ·· 

" 

TASL~ 4 

249 

... 

Item 2: (page 2) . 

, 

e 

No. of i;e1cs 

.- 3.7 

20'{i~cludi~g lb 
':·~po1~ts) 

. ·:32 ~ 
.... 

13 
-~.·-·· 

. 102 : 

. Mote:. Th~ ab'ove i-:eld count oi.:anitHe-s .. ~,,~-,obt3ir.-td fro::i Verrc~t 

,,. 

., ,.· 

· .·Yankee personnel ~Y counting the Kcl;ds _tr:at act".<J.Ji/ ex_ist. 
' . . . . . . ;- . ~- . . . .. . . . .. . 
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· _Rc1;ircu1at1on 
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. . . . . ~~ 

. . 

·· fe~·ater 

COre Spray · 

HPCl .(S~cnj ·· · 

LPtI · 
f ••• • ., , 

'Cleanup 
. . ·_ s' 

. CRD Hydraulic 
\ 

RPV Head Flanges 

: Various In.strUri::entatiori". 

Standby.Liqvid Ccntror .. · 

. . . . . 

t/_4/75 

TABLE 5 

·-· 

•. 

PiPE SlZE 

J• 
4 .. 6• 

1-2· 

1-112.·· 

. .; . 
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DlSCUSSlrut OF STRL!CTUAAL. am5tRVATlS."S 
.... : 

l •. Spedfie<l HiniE!"J.~ Yield -Used vs. Actual Yi.e1d 

TOO uctual strengths of ~terials iise-d in coostf--Jctfon ~rn?r-a11y exc..<.:4:d 
S?f-CHfod rdnfr'i:: a11C'lrab1~ str-e.ngt..5'1s by ~iativeiy la~ r.~rgins. For 
exam;>le, tests of AS15-GR70 steel (1333 saqiles frr:~ 111 heats} sh~-ed 
that irea,i yield strength 'i<oS 32~ higher than sp.ec:ified cinir.o.;ll, and 
£lean tensile strength (ultiira~} xas 10~ high-er then minfo:ura. 

. ' 

2. T~sts Have- Ai11·a-..·s Sh~ Xzrcins To Caku1ated Failur«? 
. . . . . . . 

"' • ._._ C:'- . T . " . t • • ts rf ,,......1 t vurrng ui~ _:,ort , em (~gi~, s true ura 1 1.es ~·'!r..: oe orr:c-..i on ven 
S!J?p-crt co~nents..- d.~"T;·:rr~r-heaocr asse!7bly, and b-ell~-s. · CDG,Jariscns of 

. : te;st resu"its with analytical pretlicticns ha·.-e confir-:72d that ana1itica1 pro-· 
cedures ara conservative, un~restiir.:'lting actual ~onent strengths. , 
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~ CU:iS£R'l~.T19~ rn tCY.".iG OtFHH'T!t-~l · ·. · .. '~.:t:'·'·· ... :<!:":·.~: .. ·'.'.~.· 

. ~ ::;, . !n~Lcti~• · · .. · .· · · ; • ..... · "· < , · -~'. .· 'F'.'4i·;,~··Jl1 "' ••.. S~~:fy~','.: .. ;,;e 

. [r. . The kthcds us£<l 1~.' the deter.>inaifon nf the u;;vard and 000"3rd P'""""" loads 
1

on 
ur.. . tile ~:drk I torus exceed a ;;.)St probable 1oad analysis ~cprciach by incorporating 
:<· many ccnst:l""Vatis0s in data interpretation. and anaiytjca1 t~chnique. · As 3 resu1t, : .~ 

th~ loads ·cefined are conservative for the Sh-Ort iera Progra:r.s and P,rovidt:? · . 
additfon.<11 ccnfic~r,c~ in the resu1ts. ~ .. ":'1Cr.ci tMe conservati.:.~s iriclut!e:! in the 

.· ~ load an~ lys 'is a:-e ~PP 1 ica t ion of cons~rv~ t(;?-1Y ca 1 tuia ted FSA~ dry;>e 1 ~_press u ri ZJ ti on 
rate, us~ of a lSCl~ air fl,'J"t in th~ vi:nt systi:-!~ foccnsiste:n~ -...1U1 t!";e :-:::·'I;:\- or~c;~u!"e· · 
histar1 ZSSi.iO:OtiC:iS, and ctirect .. ap~llc~tfon of test dat:3 co.11€ctt:-1 for tnesq.s•.:y~re 
boundary cor,d~ ~ions. Si snifi cant ccns~n·atisss ~ncluded ~n ·tha def init. ion. of the 
upward and. dm .. m,.art1 pressurP. 1 oa-Os on the torus (;re discussed. belo-~. 

i 

.. · The up'na:'d pressure load is sensitive to the pressuri? history- of the dry,;·e11 . r. .. 

;:: "'·.- .. fo11o~i!i~ a post;.ihted LOCA t:cause th~ driving· force for the pe<i1 swei 1 ano. the 
resulting tOl"JS :! i:r sp~ce C~preSSiOn is increased ~ith d greater dr]"h·el1 ~ , 

~ : 
0:. 

I-
pressuriza.tfon rate~ Thi? uv."ard pressure lead on the .. torus has been defined 
for-,the<Short Tern Program by i!ppl1caticn of the highly ccnsertdtive· calcu1atcd·. 
FSA~ .dr~ll press!Jrizatiori r-!te •. · Specifica11y~ the l/12th ~ca1e. tC'StS ·i-.·ere f-1..iri .. 
and anlyzed ~o· cbtair. 1c~ds ·based en .tr:e fSAR pressuri<:3tion history. ifo;.,·ever, 
sfo~e this uressvre histarv has been used to.assure-the ade.~t.iacy·ofthe dry"·ell· 

! ·desfon pr~ssur2, it is :b1ased toi.;a:ds hiqh value~. 1he FShR crt<ssure historv : 
· f:'.·,.... · . assU::~s a:i in~tant.anN .. ~s break (;.--Jss .fluxes e...aluated usino the! :-'.vcdv Crit·ka1 
. l,:' · f1o~ u~·del asslr.ing s"iip}, no stea:;i·cor.d~nsar.ion in the dr)°r,.·elL an,f= hon:l-

.:.. geneO<Js air-stea~-\ iquid flcilt' ~ixturi? in tM vent. This results in a' high · 
· .·pressurize ~ion rate and increases thi! UP'ifilrd ioad defini ticn. · . .. . •' 

.~· ,· ~, .-· . . . 
' As 'an exa:r;?1ri of th~. conservati$m for the upward pressure 1oad produced t)· the: 

. . application of th~ 'FS/..~ pressure rate, consider_ the r.educ.tion in ~ss. ·Hu~·· ~h·i ch 
: occurs:~ith.the 3cp1icaticn of thehe:";':O~cne~us ratriet than the slio fcr:::u1ation· 

.L··.· ... ·of the ~.0ody·Cri~ic3l flcitii."3<lel. Even-for the 20Stu/1b::lsut:::ool~d 11ouid :1r.· ·· t, ·. · · . the re-ci'rcul~ticn svsten, the t-.c;-~Q=neous :;-ode1 shows ·a reduction in t'he ;;-;Jss 
I .·. flux frc;,.l'SH}J to ilOJlbm/set. ftc:: •. Usir.1'.j thesensitiYil/curves, this now 
:~, ·.,reduction .prodiJccs a r::1~ction in the upi<:3rd pressure-loa{of 2 percent. ;;hen 

this li:Jrgin ts appl i~d to the refer~ce p1ant t!":e net IJC;{.!lrd 1oacl is r~duc~d 
ff{J::l 0.19 psid to. o .. sis x 5.05 - 4.87:: 0.09 psid. ·.The other· coriservatis.;ns in the 
FSAA pressu·n; history \iill add-to this :;-.argin. 

· ·Another' consiirvati~m for the· Uf!'s\drd load< u$ed in the She rt Tem· ?rooren is the 
BSSU!:pti0:1· Of a· lCQ~ air flc\1 in the vent .$/St~..a. ihis COnservatis:;_ ~Onflicts 
d1rect1y with. the. r.c·rngenecus air-steam-I h;•.:ict ver.t flcif assv.~~icn used to 
define the FS~-~ pl"essuri:st ion rate ... ~·~re consist::nt ~ss:::·oti1Jr-.~ ai::-,gtj at · 

· ·. deteminfog the r:-:ist pr0b-~.ble k.!d ~:!sis are cc-ssfble ... · Cr.~ a1tur.~tive is 
· to avpfr the .FSA;{ hc:<.ogenecus a ir·stecn-1 iquid ·vent Ho"ti' ass!.C?tiorr for both 

·., ...... 

--... -. 
.···,· 

. ~· ...... 

.... 

._!·· 
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the pressure history and the non~t:cndensibie fie~ rate. into the bubble. The 
·other a·ltemjtive .·i~· to qssti;;e .. J.C-G~ air··vent flow for c~~th.the ·pres3ure.·history 

apd tfl.e. f1o-I" rate into Uie· :;utble. If, for e.:r;a,T?ie, ;the for::-er is e1alt;ated, 
··th~ ncn-ccndens·i:,1e cubl~. fkw rate is reduced bv a f~c:cr of three 2nd the 
sensitivity ana 1~>sis for (A ~c 1 /A vent} shons that the ;r:axir:::..-:1 up~'at°\i 1oaa 

· \1il1 be redu::ed by .; factGI" cf t.'n--o. 

Another r.cntdbtfo;i to the tof;il !.ICiicn:i lc~d on the torus stnict?Jre is the 
·1'r.-p::ct. '1o"d O'"• .. ..,~ "'"'nt !~,.;-""'r 1 r.' e. ~-.~~r+ ·"r0 -S"re C·n ti-,~ •,·r..nt·"c.3.A:>-"'· fo·.r •;.;,.., "~: w . Q. -~, :...ill; ·,~ ..,. ii ... ~ww • t 1 • .~:,..~.•w:...· ;,.- ... ~ ;,,.i. ,... ~ ..,. II\; \J I , L:ht;;; 

'h"'r•"T.,...,.,,·~r'''',.~,... '(:><: .rinto~;,..,d ;,, .. :)r,p'1"·1'""" •n'·,, 1';~"':)1'"~ uolC·"1°"'' ":'l>"~Ur"~ ~0 
w lV I.. 1-....,l;::. •, V:;• .... ·.1 l . ...,,.,_ \.:.•""•<·Ill\; -J, ..-~ J lo·~ (.. -~ , ·~:...-'"' •w i.,. \..} >.,._d_ t;;1...i I 

the 1 /Eth S~~ 1 e tests ..:;r;d the r·:?suhs of t:-:e PSTF i(T.c.act d;Ha. Hor.;•:er·, 
the PSTF data ·r:as cbt3ir.~d .fc:· tile ki:).:lc: of a :;iug hJ·,ring.a thickr.e-ss grea~::::r 

··that'?' ';,~.r1.;~-"+::1r a·•· !-.f'::> • 0 r"'et ·i,,, -cn+r::is• th 0 1/12"'·.., ''":Jle ~1·•0· th1·~"n"'ss Af ~t\oio '-' t\ • ..J.\oo·t..t; t \w•i- \rQ. ·\j 4. fjl 4 ' t. • ·'-'t 1... ~., ......... ~ \,6 . \.I'\. ...... 

·.(~ .th-~fl-"-"r •n~t*' +;..·>· .,.o"!"' .. J.... ........ :i ..... """ '!'.!. ....... - .... .J.: .... ~d t-11·"' ... t....;,..·r,~..:~-- ;f'I ·~ .... ··o·T"'"1·~· 
1 ;.;· ..... J .~ ..... 

1 

1 .... :.,J .... •·- -1 .... :L ,,~:.:.;~~· •. J ;IC:. t ;:~ui..,..,. ·-l !J=:_· i...Jl 11.,!,,.t..,.°!)::» l1l ~.1r; i. •··.;.-' 

a11c><s the liquid to be quickly dEce1erate-d ud~r the heauer ·i;,1:·"eciiate1y .. 
i-" r·o1~,., .... ,·,.,, 1·-,.,·c'I- .,. .. ,s ri•.-oir...-··•1'"" ·+~rn' ··~s at.:·nr••ca' 'n •\.) ·,;~ .... ~;, C:i•a"1e ~~ AUu 1i~ .i·~C. •• tria -~c:.~._!..,:,ut.. ·"""'' r •• 11., 1":J ""'~"'- ,...,. l ... d .... lf..~11 _ ..... 

k. . ... tests, 'liOu1d be ~:::peC:t~d to yie1a·a 1o:<·er kpact .foc.d. 1r.d;;::d, the ir.patt 
ff pressure histcr:t ::-.::as'Jrc-d in the l/12th Sca1e test b.y a strafo gage on the vent 
(-: header iras 3 factcr· of.thr2e l~ss in _;,,:.gnHude and thr::e tir.~s 1anger in durat.icn. 
U.~. · Jhe mre conservat.·i ve. vent he~1j2r ir;'.'a·ct. or'essur2 ~·Js •;sed .in the ana i vs is 35 

· k · · an" add~d !;cnser·nticn. ihe 1/12th Scale. test.;res\Jits ~il1 !;e subst'antiated 
.... ·~;·· by fut?Jr~ testing. ·.'(1/5ih Scal.e) 

" ·;1:~ . ·• · ·. The rrf.lst p;0bable bre:k s~ze· {given that a LC(;. wi11 oectir} •s not in the largest 
. pip~.· nor is .it ri~ess~rily ,at the ~erst le-cation cf the?. brc:est pfoe. ·Of 

. ,~. · the·totar n~-ber- of i\·efo;)~ (or r:";;xii;.:.;::-i ;;-cress iccu.tfor1s} in o1i the: sigr;ificant1y 
"i-" · ., ... :""r.,,, .. ·-~~e· ·p;,.,:·-- · :·,., ··!...- .J-.- ·~, • · 0-1.,: - ·~ . .:-: . .:" J n .-1..-r ·ar- · .. h.:. ~· ·o ·=fi: "1ot":Jr;;;.·_ . .:>••. ·~,1i;'j :1 . .t··L.•~~·v1-;-rn.:ai, _11J_,.-a :H:11'-':~-'·t;.:1.'-"'t!, ~ln ~f •• 1..h 

· reci~ulatich k:ios in lo::ations p;·hich wc'.11d cause the break size to acriroach 
th~ effecthe b1o-~:~Oh11 area necessary to prc:foce upl.ift for any of th~: Mark r 

'~,contaiment p1"Gnts. · ihus~ ·fer these·th-0 r~ascns the ~st onb.~ble or "realistic .. : 
., effective ~r~·ji; size c.~n be expecteo' to be 5ignific~nt1)' ~r:-alier. than the 03,t.; 

.· •. ass~d for. th~ Short Te~·. Prcgram. .. .. 

. ihe data us~d fre=--:i.t.he l/12th.Sc3l~' tests to define the dc:~m:ud pressure loads 
was alSo an~iyzc;,j 1n a tcnserv.3.tive:~·nner. There iias S(':;"'e nriatii:in 1n the i: · 

.. ·£i'.Jxiu:Lo dc·,;nr;;:rrj.oressure l0~ds r.e~sured for tr.e rr.:::diu~ orifice runs consicered .. 
. · · as a ~r-Jr.:p.c.r.d fo~ the laq; crifice: runs consid(?r~d JS ~ grilub .. · !nste3d of . · 

· ave.ragi.'i3. the 1c3ds :r::~s~Hed for the ::-.e·jfi,,'i and 1ar-ge ori~ie.? r~r.s, the 9re·3.test .. 
. ··cagnit.ucte·do~.r:.·;;::rd press;;:-;;: loads A'Er~ identifi~d for 1::-oth tnifice sizes;. ihe · 

Reference P.1.;r.t ,k,,·~Klrd ~ressure iced. ;;;as the~ d~ter.:i.ined .. :;y. interpolating 
between the.·f".axi::",;,;j of· th~ 0axi;;:1 .. ~ ·dow~"'°ard pressure 1oacs. ·.· · .. ·. .· 
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The analysis of the l/l2th Scale test results also did not tak2 credit for 
any red'4ction in the dcr.11'.~~rd fore.a due to three dkeosior.a 1 effects ~nd 

·pressure attenuation. The s\ltper9e<l ;::ressure transcucer5 are located at the 
~· ~id-1tidth of the test secticn an-j wi.11 feel ~st dfre~t.iy the· pressure cf the 

. bubb1e folT:'~ at the do11·ncoi.ers arrd the 1i:ater jet forces. Boih the t::.ibble 
.·pressure and the ...,'3°tcr jet force '1i11 attenuate as or.e ::-:-0ves circ~ferentially 
·away f~ dir~tly below the dOrincccers. :-::·r...-e'.'er, sine~ the pressur2s :7~a~ured 

by the trJnsdt:cers 'r{2re ~sSt.".T.~d to act t.mifor;:;Jy over the ';\·idt.h of the test 
settiori, a hi;t:er ~nun actual reaction force \~as calculat£d . 

. In the typica1 torn, tr.~ do·i\nc.o:~ers are not S!}Cced· uni fomiy 1eaving a 
1af"9e S?.ctior. be:c·,.; th~ -re~t pipe ·r\"~~re. t.h~ influ;;:-1Ee of tr~ dc;-;nco:-:e:s is 
der.r~as~d·. Th= ;.:f~;;;-1.;ard· ::r;ssut·t: 1~~d cr-JG~c~j o~~~ t..he tubb1e orQs:;ur·~ .;t the 
dwr,-co.-~rs and the ·,.:~t~~ J~t forces "<i 11 cz re:uc:£ci ·in t.hi s s~tioi t~:~'..lse 
of" tf:e incn:aS?·"i, di st.;~ce' to the '\lea rest do·n·nco.-:~rs. Ho~ver, tf.e· pressur(? 

··· 11'1.!>d-· sho1u·1d r.ot- !-,n···~1'rtn1·c,··ca~ .. ,,, 1·r:,.r2::.~:i.:1 .......... .,r,, tor.a r, ..... ..,~~ .... ;,..s -'Ir.:> ~l..,~:>iv 
.~ ~ .. • l •.•1..'. ""'· !:j , . .J .. 1:1..1 ... , ...... ~:>,., ... rdl...., - ... 11-·\,;v;'l1\,.-r"··-· ._._ \..i,,,,; .. ":''~ 

... spaced bec2use the ~~:sur~d pressu:·e 1 c~d of 16. 33 r.s.id ap~ro:ic!;£s ~.he dri vi r,; 
nrpss·r•r"d ~\,ho :-!r'"·"" 1) 'r :-.r-:i.-;:s;·r·'·' ,·" 1.,, 'u" :-.-.; ... ;d • ;,,., ~~,.,..,, 0: l/£);, .. ,.. , i-:~r1· n~ 'r '!" ""'IC't j,_ -w ,/"I.._ !-''"-• ~ C ~ • ~..)I'; i..• ••I- ._L·.- l 'i.._d~ ._ • ...,;.,. 'j• 

1h 0 re·,fcr 0 . '°"" 0 ~, ... rt-rl'I:> a'i~=n-~c ~1 .,~.:-,. .... s 'nrl· tr;il"i;.f..lp d ....... 'l~,..,..,,,.,~ ~ .... ~~•..,:-i ... '\ ..... , \.,;;,,,,:._'"'"'-.a,.._. ·~: ..... :>in~ '"itt:'\..li.. c~ ...... '-·.·w\Jr .. \.'!4i. .... \..".·--· ...,:-·_.\.,.t~'::1 

_..the- C'..;,iti::;ti::l dcr.T:i'i;lrd ~ressur~ .. cit~::! for the refetanci? plant of 15.33 psid is .· " . 
~ ccns2:-vai.. we. 

• I~ 

... ; 
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Bechtel's updated ratio tab le. will be sent later today.' 
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. ~ SYSTOO orn.mE:ITT' 
. ~If J'~E, .CAUr-o.~IA .·. 

.. . 

L . 

.. · 

• 

, . 

. Jor ~ tr!sh ~~ tafo tt~ arire.al ce:um:1~ rll~ of LOCA$9 ~r ~ 
· ;~ · ·. pl!'..l'lt,. in 11r.-es 5u a.1d 1.?rger. &~~n ~e v~sel c.rr:f s~ ·iso1aticri · 

f'.~ ~1-re (pM~r-J pn:?:Sst:n lx:t.~ry), ~tf~tcd l:/y R~ti:'..Js~~ in \iAStt-1400, · · 
·1~· · -~ 1...,. 10~ ·. ~1- <"' is .._h~ ,., .. .,..,.,..->.-"" ""!f:'~!" ~ .,,.,..,. • .,~.~~ .. \"><" ... ~"'" · ' '-JJ ~'I,,; · • l~·~ ·ir',.., \,;(\,.,.. __ ~~ .f~ .. · -• lii.11- c_.~:.,.<Ui.\ -•·1r-~ >"•w& J-... ... ! t 

: : . i~~tic.ally tt!? ~rin ·ccc-.imn~ rJ~; ~.nd. pr:.eti c:J·1y, t."::? p~·bi:oiH ty 
.. ·." ·: or"'·r..t."!!> ......... ,~·""""·p--·~r·· .. u:) "'~"''~ ·fo"'·~ .. ·-n~·,.,.;t •!-1,;t ~""' r .. -.·~~--"'~.lmUi~·~-·. '"\,,;l ~,-.;.~_. ~"'!-~ .... ~, _,_ ·t,.~ ... J-"."•~~:i::;.41, -i.J.,..:.. .f.ic•~. u;Nt;-

l 
· · 1s tt>nSWit in.tit;;e, 3f:.d per p1pfog ~~t a.;,id o.~ rela~ jo1nt~ .. 

. · · • ··.. · .. •t:e. ra~niza that LOCAs ~.!f 1"2. so~ stres!: vali:~, dt.~ to no-l'"t"llt ~T'lt1on. 
· ·· · · · · N9 ~t; nn-j tha.t stnss nl4~ f"..:+t be at ti~ s~ location .&r:d ecti:;g ·. · 

. . . r.. · .. ·.trwYem tf);$~ cr. a~. o.r not if·~ sties~ -~~t .. t.:~ u 1a~ ~n';h. t.-.... . - •:s- ·~ . 1~ . - •. . . ,. . : : . . . . . . . . . . . .· . 

f ·-. · ' TM 10-4 valtre ~w oo re~~d cm~nt1t-Ot1~lv to ~rr1'~ at t1e subj~ .. · l · ~.111 zy, fo t.'>a fo llMng "'1'' . . 

·. y . .. . 
1
-.f·l. ~~ieer·tn; ~::rnr t1~:~1. ~ri~·~- ~;~1:!~ ~t11;ne rn(~; s~at..~, i ·• i?fl · i?'S .. to :X-Q d-1.)'S Iii ~e.)'Nf.j ~ 1.1?1.Y ~j 6v .:.'.;~~·or IJo" 1111$ tr;:;:taOO 

V · w..t1d ~ ~djt.'S~d 1.:-p-P.~i:"d sHghtly ~ refle-=t a~~l c~~~tfo~ day~ a less 
· F tt;~ri · 3@ .. of tt~~ p 1 ~n ts cons 1 qred in tiie 1 o ~'-1 H~re ~ J · .· · . . · . 

· .. ·. · L··: ·· :2 •. ~si~r~t:~fnctiCi\of~f?fog 1rwoJ~d. S1n~ t'fpfog en~~ a.re· 
· f:~ · · · ~arly. altr..)~ at jofn~, rr;e th~ fr~ctior1 of joints. f{;JHiply by {n~-r. 

~;- . of ~fnts in piping 15:1 and la~r/tcul n-~r of j61nts 611 ~nd li!.n}:?r)' .. 
t-,· both in prl~ry p..~$Ur.J bcmd-.Hy·. and boti fer carnon a::j s~1n1~s st~l. 

. .. l or a..'l'/ ot.)?r ~tsrials used. Tnis is -typt~liy a rgtfo of70/175. or 1/2.5 • 

. . · [' . . · 3. ·Cor~M~r· imolv~t of ·only J(;~ p1p1~, ct:q:m~ to all p1ping 
. r- 6 11 'U1d hrger. O';.~: to M:?cmnts. !it:Ch as d..--"tre!Sd l H:z11hood ofchigh ~"i'CSS, 
.. P tt.s rat1o- of prob;\ti1it'/ ci s::'>"t'!'°'1ne<: in pt;::~ size n~g~ lo.a. ~-y.j gre3~r 

~'..<' .. · ~red to t\~t 5:i ~n-:f:gn-at~r, Ca.n ~ fotmd f~ Tal>1e l~Z in G~AP-2C•S15 ·. 
['· to·~· ~p~xi;:,a~ly ·1/12.· H~"-a':'~r, t:~ ju6ij:::::;;:itl 1n S-:J..?-ZOGiS r:'°.:.;~t .~· 

. r . '. Ur.~rstoo~ tild .~a~p~d by .t.~2 caer as· ~asor~le befcre a;i;:iiying th1s facwr. 
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KJf. H~s 
~bruar:t 4, 1976 
Page 2, .. •. 

The 10 .. 4 nh.-e riay b'3 subj~ct t:J o~Titat1'~ re<1iJtti041 for tr."! fo11cning 
reaso~: 

1 o Thi fn~tantc:ieo~!, dot.'t1~nde-d break ~Y Mt a:h:~)·s ch.-Jracterize 
a p1p1ng sevar~ce, b-ecztzse of ~smctfon cf pi~ing !:';;\~:it a',;;~ to P~~enca 
of se1s:.::1c r1:;;t:-a~nts ~~d otr;:~r pi;-1!. 51c::: cr;;c~ µrcc;~;ilt·ion 0e-s n-ot. Lip~ar 
to be fodiczited, hu;.;::·;~r, '~rei-e. ~Y;?n~ ~r;<~j ·in BXI-1&35 is 375 f~t ~r 
S~>:t'ld St.{:~GY st.Jte, i;rec..~-d by l fr:~ fod~s cf pro~g.;ti~n at appro;.d~tely 
1/10t!l this· s~ed.. $~--ch s~ds .give full cf r't'.r:ri'erent1Al s.q~r~t1Crr.$ in 1ess 
ti'~'l 0.1 Si:..--Cfld in 1ui;e ~ipir.f., ·· 

2. · :f~ IGSCC cr~cks. a:;e tiJ in~;grcnular st7i'.!SS corrosfon cnc~fng (ISSCC). 
a poss1.b1a G().:7~ge ~c:haniS3 ~rtfrr~t tn $t,,~1flhSS steel I M'fe ~n found 

· ·in any Bll'R piping systez !isfog· siz~ 13• ~d 1~~r. · 
.•· ' . t . 

· . · 'Tha--iiUe;tfonor fr;; ~efit cf a sp?tial prc-g-r~ of nor.d-:stNctive 
testing fer cr~ili my oa Qji'lii~re{j~ . FOl" 111vstntion, ~the-s1ze t.{;e 

· · t'oll~ng: ,- . · · · · 

·. 1. The 1cl'4 vah:e app11es \rlt.iout rJIY fo .. seT'\1ca inspett1cn1 p~~. · 

3.- Such la~ cracks Mre tate~ e.n.ct1y th~e _re.~r"$ ttJ gror:, (b-lse-0 on 
grwth t~ro'Jgh tte ~11 of 0.001• ~r ~Y (IG:SCC av;ng~, !18J-21CC-O-l}t 

. X 3S5 X 3 =_ l.055" 1-n t.iree.~~-,· tt:e appro~r..!te tirall ~'11t~SS of. piping 
l.811 and 1~~r}. · '· · ·.. . · · . · . 
~ . 

~- .· ~- · 4 •. A crac.~ is i:JYailable for ·~t..ectfon for ~ ~tin! th~ ~af'!i. 

--5. In-iertiee fos~f~n is lroi iffect1va. 

·• ~ 

' . : . 

. t. . 

'· 

·i. . 

Th!JS, fer ~ co~ecutfr~, t!i~ ~rs 1n 1o~oc:o o~ fofat fa prl~ary pipf f19 
·. 6" ·and lal°"Qci" h.-~. a erad aviiJ~b1~ fof- ~..et~ticn, lthicn ~i11 1e~d to a LOC.~, . 

M if 1ns~c~d fo;-, .~ll .~rt~.inly ~ d~t_~ted. If !XI ir.s~~ct1¢n h e·ter · 
· perfo~·:f, th9 10 4 

.. ·al~~ ap~l1es (and t~ri! ~j b~ 1e-Jts, at least 20 ti~s 
as f~ent1y as· a .·~e¥eran<:2; s~~ ~s~.P'."45i4.) . lf ~n:s~ticn is ~rfc~~ · 

. on a1Ljo1nts on~ eYer)' th~ re~rs, no LOtA '3111 eY~r occur. ~either i.!i1l . 
'1t ·octtr." if 1~peeticn 1s· perlc~d oftentr t.~an e~"ery t.1~ ye~rs. If . 
. Ctt??l~t2 syste"!j 1nsp~t'ic-n 1s p-~r-fc~d ·e1~ry' fo:.ir.~!rs, th~ probflb111ty 
per year of a LOCA is (l/4):d0 •; if ~le~ systt"ra 1:-.s~ctkn i$ ~rio~"-d 
e-..ery ~n ya...ars, tl12 probability p2r- y-c:ar of a LcY~ is {711o)x1o·'i. ife . 

· C!.SS~_c.oq>l'ate s%v:?:-J in.sp-ectfon ~as ~rfo~d- prior to st~it!.:p, el1EifMt1n9 
. any.cracls re..~lnfr-9 fr""~ r..-erit.rfact 1.rr-e. and that t.~~se did net plilY a AA)jor 
. role.-in t"fa 10 \'-al~ ... · Xow, for a LOO. to occm- iR. L'1! reAt 60 days, it 
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K. ll. ~SS 
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·Page. 3. ·• . 

•.' 

:·. 

must ~ d;;e to a craci: >;t\ich ~ga,i in th~ 60~y ~rlod follO'.<lna three yi?ars 

·~; 

ago. ·.That i)rcbabil ity f s tti? sa.~ ·as th~t a ~OCA ~11 occur in pipin.g is~ . _7 and g~ater in siz~ in t~e r.en 60 days: , 10"'<1 x {1/5) x {l/2.5) i. 0112) ~. 5.45. X 10 • 
Th1s probability can lie reduced to zero by inspectir,g all_;:iipir;g 1311 and 1arg~r 
nc.1. There is, of ctui-se, ~ prc~bi1ity of but. 5.45 .~ 10 1 of enc-:~~!"fog · 
~ c:nd ~i ch ~n C.:1:.i:-~ a LO:A: in :iia i>a-t 60 d.iys, ~-:i'ifch r;..-.y aµ;J£:-al" to be 
~-gHgibie; but t.h,Jt f'l:;u~ C.:n t~ rnucc-d to ~rn ·bf SLJ.:Ch ins~cticn. Tho 
qt:0tfon is ;;B~iy ~~tJ:~1·, on b~i~~. t.~e sreatest b::n2flt·deri\';~ free 
reducfag ti~t figure. , · • · ·-· --

. - . 
lilth res~t u> the :VV:)t..J-reses: · · · · · . . · .· ·· ~1 

· l. !Sl has oot ~" a ~ practice In the P-' t 1 n ctr.er types of · · ~~fj . 
p1arits _on 'l:ti1~i t~a 10-~ f1g>J~ 1·s ~ase'1, so this hypo&re.sis if prQb~1y valfd. /' 

' 
2. causes of LOC.' c.a.1 .~·. hypothes1red \;:h1cil do 1nYohe hfgh st~s, 

but not necessarily la~ cracks. ~ pro~biHty cf LCiCA dli!? to tte1r 
· ocoz~ will rot t>e red1Jce<i cy ISI. · 

3. G.ro:rl.h ti~ ~11 "'·ary, C.~~ding on stre~~9 o3terfal ~riditfo.n, 
eyclin-3 fr::~i.~~ilC"j, and er.:1iro~nt. A l1ite distr1butioi1 CO\Jid b-~ 'COllS'ida~d, 
but ,0th little f~ct on t.1e final ·result. · 

4. Effective!'1t3S of ISI increa!;.aS mt.~ enc!. she, and varies \1th ex?.ct .. 
crack orientation, location and co~fiqJ~t1on; but 11 visibility9 up to th! ~~ld, 
on t.he insi<k ~urit?ce, is ~aro~ as ~t in 1ar;,'! pi~ ·{due to r21ationships 
be~ trunsdu·c:.er ·t:e~ angle, tr..ansducer di~t~r, a.~;1e of -.reld ~"·el, and 
wall tM~ss}. · · · · 

- ·. 5~ Prcbabi Hty of ~tection 1n the first yar of such a gro:rlr.g 
end is probably i~s t.h~n iii th~ last year. But cr.1y a "last yc!rll crack 
ca:n caus~ LOCA in t'1e next 60 days, so ISI ef'fa.cth~~s 1a <k:tecting s1,1cll 

. .~ri r- COi.~Sid:ared Mgh. . . , . · · . . . ·. · .· . · 

c·. f/~7·· 
.. S. a. ~11son, Stat1stid~ 

Applted ~chanic;S Unit .. ". · 
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