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SES  Jo- 05¥2
Gilbert/Cormmonwealth engineers and consultants Re. [ \8

PO Box 1498 Reading, PA 196031498 / Telephone 2157752600, Cable Gilasoc / Telex B36-43)

July 23, 1990

Mr. R. T, Bowles FC8-11733
Nuclear Project Management Engineer W.0, 04-5515-704
Florida Power Corporation Small Account #00067

P. O, Box 14042/C2I Contract NPMOOTBD, WA #004
St. Petersburg, Florida 33733

Attention: Mr, J. A, Lese

Re: Crystal River Unit 3
Containment Liner Test Channels
Stress Evaluation
Ref: Small Account No. §7
Action By: N/A

Dear Mr, Bowles:

The containment liner test channel system at inaccessible liner seam welds was physically
tested during construction of the reactor building. Test pressures and conditions associated

with the structural proof test, represent the controlling case of non-self limiting loads that the
channe! attachment to the liner will experience over the life of the plant. Calculations
demonstrate that stresses 'n the test channeis are low and within allowable limits when
subjected to the pressure load of the containment structural proof test.

Test channel strains were also evaluated assuming strain deformation compatibility with the
containment liner to evaluate the global response of the channel sections. Resultant strains
are within permissibles of the ASME Boiler and Pressure Vessel Code, Section 111, Division 2.

Documentation of the above analytical evaluations is contained in the following:

DI-5515-704.57-8E, Rev, 0
DC-5515-704.57-8E, Rev. 0

Copies of the above are attached for FPC's records.
If there are any questions, please advise.

TDB:REV:fig Very truly yours,

ee:r W, W, Nisula \ :
R. T. Bowles (2) \Da ’WD J’gw
J. A, Lese (W/Attachment) T. D. Biss
A. Petrowsky Projget Stru/g/tural Engineer
R. E. Yaughn (2) /
D. D. Krause 2‘(/ —
P. M. Hevalow (2) R. E. Vaughn -
Project Manager

Green Hils, Reading, PA 196031498 (215) 7752600 0 525 Lancaster Avenue, Reading, PA 19603-1498, (215) 775-2600
320 Cedar Blutt Road Sunte 300, Knoxville, TN 37923 (615) 690-4389
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POWER AND INDUSTRIAL KATAL Krve€ pwr 3| M4-5515 704 |DL.5s/5- ok SHSE
SYSTEMS DIVISION - READING  [SURJECT REACTOR BUICOING, &/ER —

</ DESIGN INPUT RECORD m;;,;;“é”“wy

IRyeTuRA o414
0 r-k 1 2 3

PAGE ' OF 2

REVISION
ITEM(S) REVISED

ORIGINATOR _ﬁﬁw

DATE 717 90.
PROJECT ENGINEER REVIEW DR
DATE .20 -0
SECTION MANAGER APPROVAL -»(//fzifﬂw
DATE U/,
FUTURE CONFIRMATION REQUIRED? P

MICROFILMED/DATE

INSTRUCTIONS: USE “'N/A" FOR ITEMS NOT APPLICABLE. IDENTIFY ITEMS REQUIRING FUTURE
CONFRMATION BY CIRCLE OR CLOUD. IDENTIFY REVISED INFORMATION BY VERTICAL LINE IN
RIGHT MARGIN AND REVISION NUMBER. USE ADDITIONAL SHEE TS AS NECESSARY.

1. SCOPE OF (HIS DIR; BASIC FUNCTIONS OF SYSTEM, STRUCTURE, OR COMPONENT:
THI(S ik INCLLWDES THE FEQUIREmENTS AND WPVTS NEELED To

CHWNECK THE DESIGN OF INE PRUISSORE TEST CNANNELS T NAT ARE

WELOED OVER ClRT410) LIt €@ PLATE WELLS TO Peovioe TEST .’/tdév)(/,’y
FOR THOSE C/MER WELLS TW4™ ARE INACCESSIBCE TESTING ANS MSPLET B
AElLR rng SoNTALMEnT 1S Couspycren CONTINVED PAGE
2. CLASSIFICATION, DESIGN CODE(S) AND STANDARD(S):
CAFETY RELATEGL =AITACNEYL TO THE JSE/smic CATEGORy X PéAC/om Ryiioiny
cinER ) ' T
SIEL 2Teei CowsSTOULTION MANUAL TREOTIOM. .
TSME Zeite pnd PrEssoee VESIEL Cotk J€ 10N Liviion) 2, /18"
CONTINUVED PAGE &

3. PERFORMANCE REQUIREMENTS AND SOURCE: .
TEST CNANNEL $WSTR ™ Snkic 58 2dic FIGHT

FSAR (R €y J.2.5.2.2 / . 68 conTinueD Pace A4
o
4. DESIGN MARGINS OR SAFETY FACTORS:

AS PRov.0eD BY COobES /M /7€ 2 Alzove

/,
CONTINUED PAGE M’
GAl=S2) a0

Gilbert/Commenwealth
THIS IS A PERMANENT DESIGN RECORD DO NOT DESTR2Y
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DESIGN INPUT RECORD

S. DESIGN CONDITIONS AND SOURCE:

WA

COWTINVED PAGE &

. OPERATING CONDITIONS AND SOURCE:
A

CONTINUED PAGE ﬂ"

. AMBIENT CONDITIONS AND SOURCE:
MA

+ CONTINUVED PAGE -_..UI’

. MATERIAL(S):
TEST CNANWELS A 2%

LINER Asma Sp 283 GRADE &

CONTIRUED PAGR .“.{_A

. OTHER REQUIREMENTS:
Now &

CONTINURD PAGE .....”*

10. REFERENCES:
/. LETTE R DATEY Il2-21-81 Froem FPC Jo USNREC. -(‘#&Mj—

L LETTER DATED 6-13.90 USNRE TO £ PC mfokdifAlliliddan

CONTINVUED PACE —m

DISTRIBUTION RECORD
DISCIPLINE ENGINEERS OTHERS

eLec | e |Lozmop| mecH |PipinG|sTRUC "i’m"“-

¥ A
~

X
X
X
X

Gilbart/Commonwanlth
THIS IS A PERMANENT DESIGN RECORD DO NOT DESTROY
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v POWER aND INDUSTRIAL SYSTEMS DIVISION
CALCULATION PaSS °F /3
PROJECY . TENTIFIER
| CRYSIAL RiveR QAT > DE-55/5-704.57-5E,
SUBJECT . : CLASSIFICATION
REACTOR BO1coiag CIMNER-TEST CoAnkEL SR
SECTION NAME AND NUMBER w0
STRVeTURAL 0414 44-%&{_._34
REVI ION 0 ] 2 3
ITEM(S) REVISED
ORIGINATOR M_
DATE

REVIEWER VERIFIER

7-1%40

A’%ﬁn/
~23-%¢

DATE

APPROVAL m
DATE n-28-40
ASSUMPTIONS ‘PRELIMINARY DATA Mo M
PAGES REFERENCE M

THIS CALCULATION REQUIRES

[0 REVIEW PER El.9

RESULTS ARE NOTED BELOW.

BF VERIFICATION PER DCP 2.08

THE REVIEW OF THE
CALCULATION INCLUDED
EVALUATION AGAINST THE
FOLLOWING QUESTIONS

REMARYS

REMARKS

REMARKS

REMARKS

WERE INPI'TS, INCLUDINI ©ODES,
STANDARDS, AND REGULATORY
REQUIREMENTS, CORRECTLY
SELECTED AND APPLIED?

ARE ASSUMPTIONS
REASONABLE AND
ADEQUATELY IDENTIFIED?

HAVE APPLICABLE CONSTRUCTION
AND OPERATING EXPERIENCES
BEEN CONSIDERED?

WAS AN APPROPRIATE
CALCULATION METHOD USED?

1S THE OUTPUT REASONABLE
COMPARED TO INPUTS?

Gilbert/Commorweolth

THIS IS A PERMANENT DESIGN RECORD

DO NOT DESTROY

GAleS28 12/89



SUBJECT PLpcral RIVER W' T3 IDENTIFIER S€ paocz
- bR -TEST CHAMVEY DC~55/5% 704.57«
Ec] Gilt /Commonweslth SEACTOR BLOG (1N C (4 15 704.57

¥ q
ENGINEERS/CONSULTANTS nev.| LeJ 0 2] Pl] /?3
MICROFILMED FrGES

CALCULATION ORIGINATOR D LA QUSE
DATE 7-/8 -9

OBIE T /& /FVRFOSE

FeElrorm A CA(C(JL/!r/c;u 70 LOCUMENT [T NE ﬂccenrna/z,}y
OR THE TEST c.w»uuccs THNAT RRE (LocA ras DN TRE ru:/o&
SUREACE oF THE CMER Ptxre OVER luak WHELS wWie ks

RRE INACCESSIBLE. FoLcow NG CONSTRUCTIOM,

DESIGY INPUTS /REFERENCES

/. DESIGH I1DPUT" PECORD DI -55/5-704.57-S&

ASSUMPTIONS. .
NONE THAT REQU/IBE CONFIRMATI ON

COoMmPUTER OUTPOT
WONE

Cowec ysion. ‘ _

JHE PRIRARY (0AbING EXtErignces BY THE TEST Cliwae S
WA K ARE Armcﬂmeur; 70 TNE Citr S Dvé Te THE M’Ls:ae(
Gk TNE REACTOR ByiL o1 STRVCTOAAL PROOE TEST OR DuRING,

A PosTrocAaTED (ocA Accme»u'r , STEESSES INTNE CHANML
SPSTEM ARE WLl irkiN RPEAMIS, BLES 18R I'NOZE
CONOITIONS AN D THEREFORE THE TEIT CNANNEL SYITEmW
IS ACCEPTAHBLE Q5 1NSTALLED.

)
BEVIEw [ ArPLOvAL A‘ﬂk\\ &
SEE BVR (ATTACHmENT A) sy Jo-0632
. & /
R Sl
PROPRIETARY INFORMATION OF GILBERT/COMMONWEALTH - FOR INTERNAL USE ONLY GAL-446 7-84
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SUBJECT QL YSTAL RIVER LVIIT 2 IDENTIFIER 2]”“

clmuc.m-m KB LIMR = TEEr CNAmWWELS DO ~85/6 0457 ‘g'
L | ENGINEERS/CONBULTANTS Rev.] L] K 2 ] B /3
MICROFILMED PAGES
CALCULAT!ON oRemAToR B, ARADLE -
DATE 7-/8-%0
CALEULATIONS

TNE CLocA rm'u)) z?trl/a'.sl ArD Fuuc:rro\u ore TNE Esr CHANMNELS
ARE pESCRIBED [N REFERENCE | ATTACNES 70 DI -S5/5-704.51-5€)
BAsicacey TNE CHNANWELL  AmE JOSTALLED over LA ER
SeAm WELOS uﬂtcﬂ w/u. AMOT D& ACCESSIBLE AFTER
CoRSTRUCTION . THE CHANNEL FoRMS A CANORY Wxh ek CAN
BE PRESSURIZEL ANb TESTES TO Afs/i& TNERE ArE WO
LEAKS 0/ rNE LINER SEam WELDS EncwsSes BY TWE
CNANNEL S, TN 7HE wuouzu,v EVENT T NaAT ‘
CoU'm/:UMEUT‘ WOULL FAIL TO pmee ™ THE REQuURiD
LEAKAGE CRITERIA DULING 7H/PE R CaAL Rare& re.sr/uc;
TNE SYsrem 0K TEST CHANNELS 15 AUA/M_.LG 70 Asiyre

THE LEALI ARE wor PRESENT 1A TNE JNACCESS: B &

(INER SE4m WELLS. TMELgroRre, THE UsE or TEST
CHADNECLS /N THE 06—"&‘4) (S A /wuaeur MeAgYRE 7O
AVOID THE MSSIBIITY OF NAv/WG T0O REMOVE ComCrETE

OR OTNER. STRUCTURES 70 wspegr/rc;r e./ueg weess .

TRIS 15 ESPECIALY ,mﬁoArAur 2URING, TNE IR ITIAL
LEAK RATE TEST WNICKH IS ONTNE CRITICAL JATIW NEAR

JHNE f/Mc OF [FLANT SrA&ruﬂ J‘ummAme,ua, THE

TEST CHANNELS ARE ﬂzowou) AS A MEBANS TO RELrE

AN EBCLOSEL SPACE QFER JNACCEsSs/ Bl CINER SEAm ecas

T//Ar LAN pE PreEssypiRED 70 DEMongrrATeE TWE LAk

77@#7”&5.5 0L 7"/€. LINER SEam A/;Los, TNE c‘oummmcur
limee AN A.(Joc.lArtb SEAMT WELDS It THNE pu/auaouuuev

D TI'WE courxxumeur' SYsrem,,

THE FLANGEO ONLY NEADS FROVIDED oVER TNE WELD
CETWEEN THWE u»uee FPLATE Awb 7e¢~€7'/247'/ou ScllyEs
PERFORM A Simit AR vacr'/o/u THEY CREATE AW
ENCILOSEDL SFPACE OVER THNE Lf,uca SEAM WELYS THWAT
CAN BE PRESSURICED 70 (EAK TEST THE LINER WELDS,
,95Am) THE EuNCTrion 1§ L ASSURE  THERE ARE po (ERK S
AT r/-/e—’se DISCOMT Yuiry LOCArIondS PRIoR 70

PROPRIETARY INFORMATION OF GILBERT/COMMONWEALTH - FOR INTERNAL USE ONLY h Ve ! GAL-446 7-84

THIS IS A PERMANENT RECORD DO NOT DESTROY ‘.»0:‘:“90 0832 R (’(\b




SUBJECTY Vit AlL /H<KIVER ONIT S IDENTIFIER FAGE
(6 Gilbert/Commonwesith AB. LINER =~ T ARgr cu/mnmee| PC-55/5-704.57-5E ‘fc
N et B - W) il ] : /3
MICROFILMED PAGES
C‘LCUL‘Y'ON ORIGINATOR AQ' Kﬁ4usc
oave L. 1¥-%o

THE JLR7T (ryoE 4 7&5‘7’) AT tu;vu.# Tim&  FinpiNg
AND RELAILING ANY CEAKS  wWOULY FAi SRUARELY ow)
THE CRi(T1cal FPRATH 70O STARYyUPL AND COUL,
RESULT IMN A REQURED REPEAT OF rNE ILRT yNESE
FEST CANORIES w/ERE APRUDENT DESIGN MEASURE
TO MINMIER T HAr AoSS.Biciry . SEE CBIL bwl N BVE
FOR AN 6xAMPLE OF TWESE TEST FLANGES .

THE TEST™ CMAnNELS ARE ATTALNmEMTS 70 rﬂc L/UEA
AKND THEREFORE TWE DESWEN CRITER A FOR ATTACKNmMETS
70 7TNE £iniee APPLIES , THNE CRANNELS AND wEed S
ARE Cobcw EP USiNG NCCERPTEL TECNV,QuEs FRom
THE ALSC STEEL (ONSTRUCTION MANULL, THE

SO WABLE SrRESSES ARE !
{ L"onsrlucrm«))

S OARZSC ALLowaBLeE S FoR résr ( Conos
) AoPm4 L /

(S ALSC AlLowALLes FFor FRCTOREL (LO4AL0S

(KE A ISC Sreec Cowmsr, M,uuwc. 7*“60 70 /ﬂ&/cluﬁ
AT JemE OF  0R2/6 NAL 04:/441 Z7 1S NOTEo 7wA?
rNE ABOVE /?d/’eoACN ComPLies WA/ i7w THE AsmE
ga;et AN [RESSUKE VESSEL polE se,cf/oUdZ &/uzs/auz
/580 SvBsE&eTron (C D00 . FoR ATTACN MENTS
70 STEEC LinerRS Lo/l CONCRETE GounwaEUrS.

Arracy ‘¢!
406 Jo- 05372,

Ro- Yg,

PROPRIETARY INFORMATION OF GILBERT/COMMONWEALTH - FOR INTERNAL USE ONLY GAL446 784
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SUBJECT CPYSTAL RiveER OwIT 3 IDENTIFIER PAGE

le\’ Gilbert/Commonwea! RBLwel - Tesy cnAvvecs | DC-S5/5-P4 515 5;'
Ve By W 1) o o 2
— MICROFILMED o
CALCULATION ORIGINATOR ?) /R A USE
DATE 1-18-90

LT MNAs PELN) STATED THAT [T NE TEST CNANMNWELS ARE
ABITRCNMEWTS TO THE LiER . CTWER ArrAcaménrs o rok
CiWNER INCLVDE SMALL ATTIACH MELT PLATES TWAT ARE
WELOE O 7o 7HE /N 5/08 SURFACLOF THE Linek TO

SELVE AS ATTIACNMENT PLOINTS FoR Sypsrémw SvFAfeRrsS

SUCH Ag /’;/.fm 2R LILT S . THNE ArrAacwménT PlAaTe o

. SERVE To FRECLUDE oG DiRECT(Y TOTHE

LINER AND ALse S&ive 70 QSR Burg TNE surfolr~

RE4CroNCs) JINImE P L rrpemmens PLATES ARE Flac €0

QVER (LINER wked SEAMS, THE FLATES Abé FRASTELED 7O

THE Ligte v NG f/ui:r WELbS CowTIMNOUS ALl ARQ py.

(See Cer DwG . 2¢,ktv.8 AS AN tumﬂcc) .

T"U‘, TNE LINBR SEAW. WEBLO BENINL TNE 4rsAcnmenT

FLATE ‘s Aor b/',éecrcy SVl EcTEL ro r¥E ///‘rmuno

CEAk RATE FEST AUESSURE, TNTNIS CASE THE LINER

ARD /T8 SEAMm wewe 1S Sruic cou:/})&o.&.q 7o BE

THE  ACTIVE LESIGN ECEMENT 1R THE CORNTAINMENT

PLATE ANb irs FricerEeoS

MAVY 0F FHNE TEST cHANWNELS A LE Compg o bk
TO rwve AT TACAMENT PRLATES .3//u-cg raE rPrE A
INTEGRATES (€A RATE Tesr +5 SvBstering THWE
LHANWEC (7S FIeee€T WeLbs , THE T HREADED /iPa
PiVG, | WALE Covliing (ANDIiTS WELD) 70 THE
7€EsT pef—'.SSuQe_ RATNER TNAN) THE L/WER WELD
AND LANER  COVEREDL B THR CHINNELASSUMING
THE THREAGED Prre FUG 1S JNSTALLED ANy DiES aoT

P“"é THIS CONFIGURATION 1S ACCEPTABLE wiTH THE
CON TAWMENT BoVWOARY BEING THE (/LR PLATE Awe 115 SEAM WELD.

Arracy ¢!
4its Go- 0532
R (g

SYSTEM LREISURE COUNDARY — LB T THE SURFACE ATTAcumeyr

ééﬂl- JUSTAS TWRE CASE 'OF CNER RWELY élt\/h{)& AT”CNMG‘L??“

PROPRIETARY INFORMATION OF GILBERT/CO'AMONWEALTH - FOR INTERNAL USE ONLY GAL-446 7-84
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“Tsoesect ChystAL A vER UmnIT 3 IDENTIFIER PAGE
) Z A CWNER ~ TEsy ewamnNEL OC-55/5.%45158 @
N/ s "7 i O SR © ERNS (3 E €1 3
— MICROFILMED $4ASES
“ALCULATION ORIGINATOR L, A ALSE
DATE 9~ (i»ﬂe ]A

JN FALT TNE CASEL OF Y AND SEacEd vEsT
ONANWEL SYSTE™ 18 A manr€ CONSERUATIVE DESiGwn
TNAN THE LINEL SEAMS WITHUT 7 WE SkiLel resST
CNANNEL , A SLeontd BARRIER 70 CEAKAGE s
AROVIDEY By TWE SEBMNED TEST CNANNEL SYSTEm
ALTHNOUGH TH/S SEcowd BARRIER s Nor REQURED BY
THE DESIGN 0 | | diderd g
Lr ‘5 NeTED 7WNAT TS Untl;tu.r FoR LEAKS To DEvELOP
THRoVGN Full PENETRATION WELLS Toiwile, Y8 Wik reick
STEEL CIVER BLATE ZNAT WAVE BEEN 00D TESTEDL FOR (LEAKS
DUR WG CONSTRUCTION , LR FPLATE SEAM witls Moy COUERED
Wil CHANNELS w'aE 0% TESTEL LY VAcvum SOX, WhLeS
COVLRED WITH TUIST CHNANNELS WERE C(EAK TESTED TY AESSURIBrK,
wTH NALOGEN A/ b CNECENG Aok (&4KS, 7"//(4;9? TNE PRimARY
SOURCES GF CEAKAGE (PAVY, RRE RESLIENT SEALS SUCH 4S AT~

CASFETS A0 Ncecess /uvu«cs, WOT LINER JURTE SEAm
WELDS

Arraen ¢!
45 o 06372
ARIAN
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SBIECT CRFSTAL LIVER ORI7 2 IDENTIFIER PAGE

zlmoom«... 2B Lk = TESr cNAvwEL | PC-55iSpdcrsel 1

or
\ /f n!v., u _'J ,_‘_] ,_:J iy
o— MICROFILMED saene
CALCULATION ORIGINATOR D FRAUSE
DATE 1- Ls > ‘0
CNECI TYRILAL Ch ¢ ATTALHMENT FOR couTrowiwa (ons’

CAse. ©F /(S r-es THE LESIGN FRESSULE (é33 ps,'c.,)
DULING THE SrRvervRAl Froemrm TEST,
kar car owé 29 Rev.r (5€e A0 )
AOR rwtch.L TEST CvanAKL ’Lr,‘,"_g
:" X fo® (_m‘ce ANL :
Ciner ATTACHmMmENT DES
ryp TNE LOAD FAc ToRS ARE
CAE INaLL CASES,
I NERe f’aﬂt MAK,  essee|
EVER e:/u/u &é 6 v 7€

r7 ~ n;rcmwcu '8 heS
L gesnd Fimes BELEH FREZS VAL
» : :
& _ AT STRULTVRAL 14 TES/ 7Y
: =] _ TELITING .
COMALIE” ceerions
rwwewr L] il :
- A THE CONTROLLING ELEMBIT OF THE CHANNES 1S THE
E ,’ - WeED . Cowsidte /-u.mv BEAM ACTioN ACReSS TNE
wea 4Ssume m,,,".-wﬂ‘
BT LTI peonapsie
béT T . edngsinany e
- K l" Q-; ' \ g- e v 5“‘
= f,z Yeaneam g N
%), ‘d’, . .
e M
4-— : '
V"g‘z:o—’i;;:ﬂ; -:7/8’60,0«- ,
P ) Ooopsc
ALSC SEcT. A4S Fueo. 15 Fy ol.

=0 = ‘ ﬁ“

Mreaca e
sots Yoosaz &g
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SUBIECT LY STAL RIVER Ua ™ 3 [IDENTIFIER PAGE

RO . LwbR = TEsT c WAMWEC |2C-85/8-T045758 2,

W Gilbert/Cemmonwealth
\ /Y=g T gm0 ] > : &
aavia WIZROFILMED —
CALCULATION ORIGINATOR . ADAUSE
DATE 7-(8 - I

CHECK WeELD !

CONSER va T I VELY
/s AL ACcounTEDL rOR BY INE WELD .

ASSUME, Fuie PRESSURE ON CHNANNEL F AWML

i B4 ed s b4 gt s ps)® A

= _LZil:._. - "4;54', (/31 200 /051.

*&O ¥, Y% .25"x. 107 ‘
L /% .28 A

7=

CONSERVATIVELY AssuwmE E@ ELicTRovES WErRE VIED Wirw

A PERm ST BLE STRESS oF 1§ 000 foe for SHeAr ONELFEcTivE
THRoAT . /A//s LerRm 155,8LE /s CORSISTENT WITN THRE

BASE LINER PLATE <A 283 GRADE C MATERIAL (o ITM
30 ks viewe. FtE P 9.

Amu\ ‘!
wuts Jr-0632
. Win
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SECTION (1

* DE~5518-904.57.%58

PART 2A FERRoDS (]9

F

oF 13

SPECIFICATION FOR LOW AND INTERMEDIATE TENSILE STRENGTH CARBON
STEEL PLATES OF STRUCTURAL QUALITY

00

(@)

Scope

1. This specification covers four grades
of carbon steel plates of structural
quality for general application.
General Requirements for Delivery

2. Material furnished under this speci-
fication shall conform to the applicable
requirements of the current edition of
the Specification for General Require-
ments for Delivery of Rolled Steel
Plates, Shapes, Sheet Piling, and Bars
for Structural Use (ASTM Designation:
AS).

Process
3. The steel shall be made by one or

more of the foliowing processes: open-
hearth, basic-cxygen, or electric-furnace.

Chem'cal Composition

4. When subjected to the ladle and
check analyses, respectively, required by
the provisions of Specification A 6, the
steel shall conform to the requirements
:toc:cmwcompodwpmcdbdin

able L.

TABLE | ~CHEMICAL REQUIREMENTS

An

Phosphiorus, meas, par
oeat.

s s 4 x N AL B 0.0
Baaie evinckiaidl - B0

Bulfur, mas, per cont, 0.08

Copper, when copper
steal s apecified,

min, peroent ... | 0.2 0.18

Tensile Propurties
5. (8) Material as represented by the

SA-283

(Identical with ASTM Specification A 2B%(™M

test specimens shall conform to the re-
Quirements as to teniiie properties pre-
scribed in Table II.

(8) For material under ¢ in. in thick-
ness & deduction from the percentage of
elongation in 8 in. specified in Table I1
of 1.25 percentage points shall be made
for each decrease of 4 in. of the specified
thickness below & in.

(¢) For material over { in. in thickness
8 deduction from the percentage of
elongation in 8 in. specified in Table I1
of 0.50 percentage points shall be made
for each increase of § in. of the specified
thickness above § in. This deduction
shall not exceed 3 percentage points.

@

(@) For material over 3} in. in thick-
ness, a deduction from the percentage of
elongation in 2 in. specified in Table 111
of 0.50 percentage points shall be made
for each increase of 4 in. of the specified
thickness above 3} in. This deduction
shal! not exceed 3 percentage points.

Bending Properties

6. The bend test specimens shall stand
being bent cold through 180 deg without
cracking on the outside of the bent
portion, to an inside diameter which
shall have a relation to the thickness of
the specimen as prescribed in Table I17

TABLE Il —~TENSILE REQUIREMENTS,

Tensile streagth. pai
Yield poiot, min, pai .. .. . i
Elongetiun in 8 in., min. per cent* . .. ... ..

Elongation in 2 (o, min, pereent . ... .. .. ...

Grade A Grde B OnéC | OndeD
45 C00 to | B0 000 w0 | 85 000 to | 60 000 to
85 000 80 000 65 000 72 000
24 000 27 000 30 000 33 000
o 2 23 2
30 28 " %4

'Thwu-ud",mnd.:hllNimudbymum-uhwml)‘h.hm-

ness
! See Bections 8 (b) and (¢).

TABLE 111 -~BEND TEST REQUIREMENTS

| Ratio of laside Diameter of Bead 10 Thicknoss of Specimen®

|
i

Thicht 1es of Material, is.

| OmdeA | Onded Grde € Gmde D

{ {
3 and under . ..., ... fat o0 ieell | Bat oo iteell fist oo iteell M
Over M v 1, inel . ......... flat oo iteell | fist oo iteelf M 1
Over 1 o 13 imel............. Lo | e 1 1”
Over 134 to 2 imel. ....... ... 1 | 1% 2 ?
Over 2 to 3. inel | 14 | 2 2!y 3
Over 3 10 4, incl | 2 2 E15 3%
Over 4 | 2 Jisst 3 ‘

* The sbove ratios apply to the bending verformance of a test specimen only. This specimen is al-
ways taken in the longitudinal direction and usually has some edge preparation. Where plates wre to
be bent in & fabricating operstion, more liberal bend radii must be used, particularly if this bend

&xis is in the unfsvorable (longitudinal) direction
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€ Mill test reyorts, ke U4
. d. Tensile test reports of buttonheaded wire coupons tested
fn tension,

e, Inspection reports prepared and submitted to the Owner for
each visit to the Su?plior‘s plant indicating the status
of compliance for all inspections performed,

f. Corrective action measures initiated as necessary to
assure & quality product,

9. Certificates of inspection indicating ecceptance of
completed ftems according to specifications submitted
to the Owner,

5.,2,2.4 Reactor “uilding Liner, Anchors, and Penetrations

The materials for the various portions_of the containment liner
system were as follows:

a. The main liner shell excluding the basemat plate, the

knuckle plate, and the thickened portion of the cylindri-
cal wall plate in the area of the crane girder bracket, and
reinforcement around some penetrations conformed to ASTM A
283 Grade C with a minimum copper content of 0,2% and 3/8
inch thick,

The basemat plate and knuckle plate conformed to ASTM A

283 Grade C and were 1/4 inch thick and 3/4 inch thick,
respectively,

The thickened portion of the cylindrical wall plate in the
area of the crane girder bracket, the reinforcement around
penetrations, and the plate for fabricated penetraton
sleeves conformed to ASME-ASTM SA-516 Grade 60 or Grade 70!
and the penetration sleeve materi§l also met ASME-ASTM
SA-300 for impact properties.

The plates which &re welded into the containment and which
are subject to significant design 1oads normal to their
surface nave been ultractonically inspected to ensurz that
the steel is free from gross internal discontinuit es such
as pipes, ruptures, and laminations The procedures and
acceptance standards were in accordance with ASTM A-435,

1 Interior closure plate feo penetration no, 353 1s SA-36

with chemical, physical, and impact tests, Impact testing
was conducted at 5°F,

5-33 (Rev, 4)
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The remaining penetration sleeves met the requirements of
ASME-ASTM SA-333 Grade 1 and SA-3N0,

e. The liner attachments, anchors for polar crane support,
and rolled sections, including test channels and stiffen-
ers, conformed to ASTM A 36,

f. The mechanical penetrations and the locks conformed to one
of the following ASME-ASTM standards: SA-312, SA-358,
SA-240 Type 304, SA-106 Grade B, SA-333 Grace 1, and
SA-516 Grade 60 or Grade 70, Af170f the mechanical pene-
tration materisls met the impact requirements of SA-300,
(See Note 1 on Page 5-33)

9. The materifals that constitute the pressure boundary of the
electrical penrtratiors were as follows:

1. Canister SA 333 Gradqe )
e Header plate SA 240 Type 304
3, Weld ring SA 516 Grade 70 to A 300

In addition, the materials and fabrication of the penetrations, the
penetration sleeves, and the locks met the requirements of ASME
Boiler and Pressure Vessel Code Section IIIl Class B (3). (See Note
1 on Page 5-33)

§.2.2.4,) Codes

The reactor building liner and penetrations conformed in all
respects to the applicable Sections of ASA N 6,2-1965 (17), The
pe~son.el access locks, the portion of the equipment access door
extending beyond the reinforced concrete shell, and tie internal
primary pressure boundary of all penetrations conformed to the
requirements of the ASME Boiler and Pressure Vessel Code Section
111 Class B, The selaction of materfals considered a lowest
service metal temperature of 120°F within contairment and +25°F
outside containment,

The principal load carrying components of ferritic materials for
the reactor building Yiner, penetrations, and locks were selected
and tested to conform to the impact requirements of ASME-ASTM
SA-300 Class 1 and ASME Section 111 Class B which had a minimum
impact test temperature of 0°F, (See Note 1 on Page 5-33)
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5.2.2.4.2 Material Certif.cation and Traceability

All materials in the liner, penetrations, and anchors had
certified mill test reports. The weld materials had certificates
of compliance or typical certificates of analysis. The plate
materials for pressure parts of the personnel access locks
including inserts were tested at the fabrication shop on a per
glab basis to assure compliance with the applicable ASTM
specifications. These tests included the following:

a. Impact testing to ASTM A-300 Class 1
b. Tensile test

c. Bend test

d. Check analysis

By use of markings or as-built drawings, each part of the main
liner and pressure boundaries is traceable to the actual mill test
reports.

$.2:.2:4.2 Weldii.3 Requirements

The qualification of the welding procedures and welders was in
accordance with the requirements of ASME Boiler and Pressure
Vvessel Code Section IX. 1In addition, those welds designed and
fabricated to ASME Sectinn 111 Class B were gualified under
Paragravh N-541 of Section III1. Tne repair of welds was in
accordance 'ith Paragraph N-52% of ASME, Section III, and in
accordance with repair procedures approved by the Owner and/or the
Engineer. The weld porosity was controlled by proper weld
control, and the acceptance criteria for porosity in welds that
were radiographed was Appendix IV of Section III. Low hydrogen
el:gt:odes wore used except for cover passes and submerged arc
welding

5.2.2.4.4 Quality Control and N-.ndestructive Testing

Butt-welded joints in the main liner shell and in the dome were
examined by the following methods:

a. 100% visual inspectior
k. 20% liguid penetrant examination

G 1008 vacuum box testing or leak testing

=35
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‘ d. 2% spot radi-~graph examination

Butt-welde’® joints in the personnel acress locks and in the
penetrations and the reinforcement around the openings were
examined by full radiography and other methods called for by ASME
Section 111 Class B and were also vacuum box tested or leak tested.

Nonradiographable joint details covered by the ASME Section 111
Class B requirements and the polar cra.¢ support weldo were 100%
examined by visual and either liquid penetrant or mag: etic
particle methods.

All other joint details in the liner, sumps, anchors, etc., which
were nonradiographable were examined by the following methods:

a. 1008 visual inspection

-

b. 20% liquid pene: ‘ant or magnetic particle exaaination
Ce 1008 vacuun box or leak testing

Full radiography was in accordance with Paragraph N-1350 of ASME,
Section I1I11. The procedures and acceptance critetria conformed to
paragraph UW-51 of ASME, Section V:iII.

‘ Spot radiography was in accordance with approv.d procedures and
governed by the z.”eptance criteria of Paragraph Uw-52 of ASME,
Section VIII and porosity charts of Appendix IV 2f ASME, Section
11I with the fcilowing conditionns:

- a. Two percent of the welds covered by spot radiography were
examined, excludina repuirs.

b. The 2% was approxinatcly 2% of welds of each welder.
Cs The frequency was 12 inci 2s in every 50 feet of welding.

Liquid penetrant examination methods and acceptance criteria were
in accordance with Appendix VII1 of ASME, Sec*ion VIII,

M2~ .etic particle examination methods and acceptance criteria were
in accordance with Appendix V1 ot ASME, Section VIII,.

£.,2.2.4.5 Pressure Testing of AirlocCks
Test connections are installed in the airlocks as a part of the

pernanent installation which will allow pressurization of the
airlocks to the calrulated peak containment pressure and in



