TENNESSEE VALLEY AUTHORITY
CHATTANOOGA. TENNESSEE 37401

400 Chestnut Street Tower 11

July 10, 1979

Director of Nuclear Reactor Regulation
Attention: Mr. S. A. Varga, Chief
Light Water Reactors Branch No. 4
Division of Project Management
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Dear Mr., Varga:

In the Matter of the Application of ) Docket No. 50-327
Tennessee Valley Authority T )
"\..1- 1
The preservice ultrasonic examination of the Sequoyah unit 1 reactor
vessel closure head revealed a flaw indication exceeding the ASME Boiler
and Pressure Vessel Code Section X1, Division 1, IWB-3500, acceptance
criteria. This deficiency was initially reported to NRC-OIE Region II
Ingpector C. R. McFarland on February 16, 1979, in accordance with
10 CFR 50.55(e). It was subsequently determined that the discontinuity
would be acceptable throughout the operating life of the plant, and the
deficiency was classified nonreportable under the requirements of 10 CFR
50.55(e).

As required by IWB-3600 of ASME Section XI, enclosed is information
demonstrating compliance with current Section XI flaw acceptance criteria.

Enclosed are copies of the "Southwest Research Institute Supplemental
Report 17-5339" (Enclosure 1), a memorandum from R. H. Dunham to

H. S. Fox dated February 13, 1979, (Enclosure 2); a memorandum from
R. H. Dunham to H. S. Fox dated April 5, 1979, with the "Sequoyah
Nuclear Plant Analytical Evaluation of a Flaw in the Unit 1 Reactor

An Equal Em;loyov

(Gl 14 7902190,2Y A



Hro s' A, 4.‘3‘ July 10’ 1979

Pressure Vessel Closure Head CEB-CQS-79~1" report attached (Enclosure
3); and a memorandum from R. M. Pierce to G. G. Stack dated February 28,
1979, with the "Division of Construction Nonconforming Condition Report"
(NCR) attached (Enclosure 4).

If you have any questions concerning this matter, please get in touch
with D. L. Lambert at FTS 854-2581.

Very truly yours,
TENNESSEE VALLEY AUTHORITY

Lmmidie, o

L. M. Mills, Manager
Nuclear Pegulation and Safety

Enclosures
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ENCLOSURE 1

PRELIMINARY EVALUATION OF SEQUOYAH UNIT 1 FLAW INDICATIOM

SUPPLEMENTAL REPORT
SwRI Prcject 17-5339

February 1979

Prepare. Jor

Tennessee Valley Authority
505 Edney Building
Chattanocoga, Tennessee 37401
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PRELIMINARY EVALUATION OF SEQUOYAH UNIT | FLAW INDICATION

Introduction

The preservice ultrasonic examination of Sequoyah Unit 1 reactor vessel
closure head weld W09-10 revealed a flaw indication exceeding the accep=
tance standards of the American Society of Mechanical Engineers (ASME)
Boiler and Pressure Vessel Code Section XI, Division 1, IWB=3500. Re-
evaluation of the weld joint radiograph identified the indication as sub=-
ject Eo exemption from IWB-3500 standards in accordance with Coae Case
N=2094,

Code Case N-209 requires evaluation of the flaw indication by the IWB-
3600 analytical procedures., This report describes a preliminary evalu-
ation to determine the allowability of the indication and the potential
effects of this flaw on operating procedures. The evaluation presented
herein is based on the pressure vessel manufacturer's stress report?,

- A more detailed analysis aad evaluation may be required to justify leav-

ing this flaw indicationm in place, The final disposition of this indi=
cation and the justification for this disposition is %o be established by
others,

Ceneral Piscussicn of Potential Primarv Coolant Boundarv Failure at rthe
Flaw Indication Lozation and the Consequences of Such Failure

The flaw location with respect to any structural discontinuities (such as
a flange, nozzle, or lug) is such that the stresses at this section are
about equal to the general primary membrane pressure stresses and the
local thermal bending stresses (discussed as "skin effect stress” in the
referenced stress report)., The local surface area is not subjected to
coolant injection flow cooling during postulated incidents (such as loss
of coolant accidents) so that the increase in thermal stress at the flaw
locaticn, in response to emergency and faulted incident loadings, is
expected to De less than the decrease in pressure stress at specific
times after incident initiation. Neutron irradiation effects on mate-
rial properties are negligible at this location.

The growth of a flaw through the coolant boundary at this locatiocn would
result only in a steam leak (if unstable crack propagation is inter-
dicted). This would not diminish the system capability for core submer-
gence and cooling or safe shutdown in response to an emergency or Zaultad
iacident, System instrumentation would detect a steam leak.

l

William McGaughey and Sam Wenk, Sequoyah Unit 1 Draf: Field Notes, Circumfer-

ent>al Weld W09-10, Southwest Research Ilastitute, January 31, 1979,

2"Analysis of the Main Closure Including Core Support Ledge," Rotterdam Strass
Report, Document No. 30616=1105 (The Rotterdam Dockyard Company, September 22,
1975},
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Fracture Mechanics Analvsis

ASME Section XI, Division 1, Appendix A, A-1100, summarizes the analyt-
ical procedure to be used. This procedure was followed step-by-step, as
described below.

(L

(2)

(3

(4)

(5)

(6)

(7

Ultrasonic and radiographic examinations evaluated by McGaughey and
Wenk determined the actual flaw indication configuration. Figures
l and 2 depict these results.

The flaw indication was resolved into elliptical shape as depicted
by Figure 3, Flaw Indication Characterization.

The stresses at the flaw indication location were obtained from the
manufacturer's stress report and posted in Table 1, Flaw Growth
Prediction, for the various design conditions listed.

The stress intensity .factors for each condition were calculated and
posted in Table 1 (see Figure &4, Sample Calculationm),

The necessary material properties were taken from the stress
report,

The analytical procedures described in A-35000, as appropriate, were
used to determine the critical fls parameters (see Table 1 and
Figure 5, IWB-3600 Analysis).

The flaw evaluation criteria of "4B-3600 were used to determine
that the observed flaw indic-.ion is acceptable for continued oper=-
ation provided that metal temperature exceeds the reference nil-
ductility temperature (RTypy) by 120°F during the primary side
hydrostatic test.

Conclusions

The fracture mechanics analyses performed using the conservative method
of Section XI, Appendix A, the manufacturer's stress report, and the cri-
teria of IWB-3600 indicate that:

(1)

If any flaw growth occurs in response to the specified operating
loadings, it would be negligible.

Unstable crack propagation initiaticm from the defect is not crade
ible if the metal temperature exceeds RTypt by 120°F during the
primary side hydrostatic test., This is the highest stress/lowes:
metal temperatura worst case condition postulated ia the stress
reporet,

The minimum critical flaw size (a;) for emergency and faulted conditions
has not been determined because of lack of ianformation. There are two
conditions to cousider:

(1)
(2)

Large steam line break.

LCCA-ECC thermal shock.

~

™



Both of these conditions have been evaluated by Westinghouse on a zenmeric
basis and for specific reactor vessels.

For the preliminary evaluationm, it can be noted that:

(L)

(22

(3)

The large steam line break minimum fluid temperature is 212°F,

This is »>200°F above RTypr for the material at this location. The
fracture toughness at this temperature is sufficient to permit

yield strength loading of a through wall crack without unstable pro-
pagation (see Figure 4).

The flaw is 'scated above any zold water injection locatiocn for
LOCA-ECC event, aad the consequeat thermal shock would iaduze no
higher stress than the large steam line break.

Figure 5 is an example of the result of an overly cons~ r "ative
analysis which would be more severe than either condition. As can
be seen, neither condition would result in unstable crack propaga=
tion.
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SAMPLE CALCULATION FLAW GROWTH INSERVICE

Loading No. 1 - Primary Side Hydrostatic Test ? 3,105 psig for 5 cycles 2 80°F.
From Stress Report
:Y5 = 50.07 ksi

Ta ™ 20.22 ksi
7y = -1.98 ksi
from Section XI, Appendix A (1977 Editiom)
Fig. A-3300-1, Q = 1.9
Fig. A-3300-2 Point 1 Point 2
My = 1.035 1.025
Fig. A-330u-4
N - 0.47 0.27
KI = qm ”m /;’/:76 - % ﬂb /:'/;ﬁs
= 20.22 x 1.035 /= /0.625/1.9 - 1.98 x 0.47 /7 +0.625/1.9
LK = 20.33 ksi vIn
- Fig. A-430°-1 (Summer 1377 Addenda)
da/dN = 2 micro-inches/cycls

sa, 5v = 1 x 10-5 inches

s
;



IWB-3600 ANALYSIS FOR HYDROTEST

A @ 0.625 inches (see flaw growth inservice)
ASsSume A: = (),7 inches
oy ™ 20.22 + 8 = 28.22 ksi

cb = 1.98 ksi

Thon K* = 28,22 x 1.035 /v +/0.7/1.87 - 1.98 x 0.47 /= v0.7/1.87

la
= 30.67 ksi vin

KIa = 97 required
Fig. A=-4200-1

(T - RTVUT).F required = 118°

!

(1) Assume 8 ksi residual stress

(1)
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UNITED STATES GOVERNMENT s ¢ - !
Memorandum \ENNESSEE VALLZY AUTHORITY
.+ P ) _ v
TO ‘H. S. Fox, Director of Power Production, 716 58-5‘ (2)

FROM  : Roy H. Dunham, Director of Engineering Design, W11A9 C-K

DATE 5 —
SUBJECT: SEQUOYAH NUCLEAR PLANT UNIT 1 - ASME SECTION XI FRACTURE MECHANICS e e
EVALUATION OF A FLAW INDICATION IN THE REACTOR PRESSURE VESSEL CLOSURE “_.;f G
HEAD D wain o
w2 b ,r'f( N ‘i

Reference conversations between E. A. Merrick (EN DES-MEB) and E. F.

Harwell (P PROD). % e Y
4w\¢¢“r' o e e
On February 1, 1379, we received data from E. F, Harwell on an indication

in the unit 1 reactor pressure vessel (RPV) closure head dollar plate to A
flange transition forging weld. The indication had been judged unacceptadle /'C
to the requirements of ASME Section XI, and a decision was wade to Justify i,
it to the requirements of ASME Code Case N-209. E. F. Harwell requested ;ﬁ_a
we perform an analytical evaluation of the flaw. >

S ¥ S 4

EN DES-CEB has performed that evaluation by application of procedures | —=—--—==

from Appendix A to ASME Code Section XI. Compliance with curvent Sectton [ A
XI flaw acceptince criteria has been demonstrated. : 'v; |
|

Qur evaluation predicts that the existing subsurface planar flaw will grow ik
to an elliptica' crack with 2.69- and 2.07-inch major and minor diameters
. after 40 years of service uncer specified operating conditions. Applied
stress intensification factors are calculated for the final crack dimen-
sions and compared to allowable stress intensification factors from para-
graph [WB-3612 of Section XI, thereby demonstrating compliance with the
flaw acceptance criteria.

The complete evaluation will be released as report CEB-CQS-79-1 ¢n

approximately February 23, 1979, after completion of our internal
review,

EN DES has the necessary expertise and component information inhouse to
perform work of this nature in a timely responsive manner. This would
be especially important for an operating piant. Consequently, we
strongly recommend that you consider using EN DES to perform future
evaluations rather than having the work performed outside of TVA.

We shall forward you copies of the report upon completion of the review
cycle. EN DES engineers will pe available to provide support for your
presentation of the information on the NRC upon reguest.

e POOR ﬂﬁl{imm

. M. Pierce, 204 GB-K (2!
G. Stack, Sequoyah CONST (4
s

F. Thomas, 55Q CST2-C

AZ1
461 1 D7

DRP:EAM:MGR

cc: R. G, Domer, W9C223 C-K
MEDS, E4B37 C-K
0. R. Patterson, WI0C126 C-K
H. H. Mull, E7824 C-K

167127/8  Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan

mao 0
. .




ENCLOSURE 3 /
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UNILLD STATES GOVERNMFNT a0 ’ 24
Nfemorandum TENNESSEE VALLEY AUTHORITY

o - H. S. Fox, Director of Power Production, 716 £8-C (2) COLl TS04190 ¢~
FROM  : Roy H. Dunham, Director of Engineering Design, W11A9 C-X A dm AR M S

DATE . . . kg o

- ¢ 1

SUBJECT: SEQUOYAH NUCLEAR PLANT UNIT 1 - ASME SECTION XI FRACTURE MECHANICS
EVALUATION OF A FLAW INDICATION IN THE REACTOR PRESSURE VESSEL CLOSURE
HEAD

: 179022009
Reverence my memcrandum to you dated/February 13, 1579 (MEB 790214 353).
Attachment 1 is the fracture mechanics evartuation report no. CEB-CQS-79-)

promised you in the referenced memorandum.

Attachment 2 (R. G. Domer's memorandum to 0. R. Patterson dated March 18,
1979, CEB 790319°011) contains comments developed by our Civil Engineering
Sranch on Southwest Pesearch Institute's evaluation of the indication in
the reactor vessel head.

It is our position that report no. CEB-CQS-73-1 provides adequate assurance
that the flaw indication is acceptable for the full service life of the
unit 1 reactor vessel and that the Southwest Research Institute report
basically substantiates this conclusion. It is our position that no repair
is necessary for this indication. Finally, we do not recommend further
faulted condition evaluation by Southwest Research Institute.

~ EN DES has the necessary expertise and component design information inhouse
to perform work of this nature in a timely and responsive manner. This
would be especially important for an operating plant. Conseguently, we
stronyly recommend that you consider using EN DES to perform future evalua-
tions rather than having the work performed ocutside of TVA.

EN DES engineers will be available upon request to provide support for
your preser’ :ion of the information to the NRC.

1
' ;Roy H. Lunham

DRP :EAM:MGR N
Attachments
¢c: R. G. Domer, W9D224 C-K |cucu i cw:';
MEDS, E4B37 C-K |oFmee sevicn 5530,
H. H. Muil, E7B24 C-K e
D. R. Patterson, WICC126 C-K -
R. M. Pierce, 204 GB-K (2) < | o
G. G. Stack, Sequoyah CONST (4) N S [ '
E. F. Thomas, 550 CST2-C I oo v I
r '_’.'_:.'-~_’:A

\‘::";7__:--'\ ‘,'_, e
(——r . G“miN
et T PUBR il

e

9702671 Buy US. Savings Bonds Regularly on the Payroll Savings Plan A A ] ( i
401 hE ¥
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SEQUOYAH IWUCLEAR FLANT - ANALYTICAL : " CEB=CRS-TC-1
EVALUATICY €7 A FLW INDICATLON It o

T.2 UNIT 1 REACTCR VISSEL CLOSURZ =

HEAD

gtroduct ion

A 1z {ndientien has been found in the Sequcyah unit 1 reactor vessel
closure head ot the wald between the clesure nead deze (dollar plate)
and ring. This flaw is of sufficieat cize to reguire enalytical
evaluation to satisfy section XI (reference 1) requirements for IJluw
acceptability.

This report docuzents ouwr snalytical evaluaticn of the flavw,

1, The subject cubsurfece plenar flaw will grow froz its preseat
gize (see psge 2) to an elliptical crack of the dimeasions showm
on pege 40 after LO years of service under the speciflied operating
conditions.,

2. The arplied stress inteasificaticn factors for normsl, upset, and
faulted coaditicns with the fizmal eracl size are less thaa ellowedle
gtress intensity fastors froa section XTI, IND-2512 (see paga k1),
This proves ccceptability of the flaw fir ccatinued service.

Dizcussion ' o |

Jhis evaluaticn i3 da2sed on the procedurez of eppendix A of section XTI,

Additional puidence was obtained from reference 5. Stress inforzation
wag taken (rcm the vessel stress report (reference 2). £
Crock growth is predicted for 10-year intervals up to 40 years. An

equal nuster of cyzles for each specified operating conditicn 1s ascuzed
for each interval, * 5,0 .

The f£inal fractu-e touzhness eraluaticn is based on a 3105 psi hydrotest
at 133 F as the limiting condition, Tuture hydrostatic tests will actually

be concucted at hisher temperatures, This and other concervative sssumptions

are noted in the bedy of the report.

A conservaiive foulted cozditicn fracture toughness evmluetion waa elso
conducted to verify that the hydrotest at 133 7 is the linmiting ccaditicm,
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- JNITFD STATES GOVERNMENT

*Memorandum

SR

R. Patterson, Chief, Mechanical Engineering Branch, W10C1l26 C-K

FROM : R. G, Domer, Chief, Civil Engineering Branch, W9D224 C-K

pate : MAR 1 91979

SUBJECT: SEQUOYAH NUCLZAR PLANT - ANALYTICAL EVALUATICN CF A FLAW INDICATICN
IN THE UNIT 1 REACTOR VESSEL CLOSURE HEAD

Reference: My memorandum to you dated March 19, ;979

We have reviewed the attached letter and enclosure entitled, :r‘;ﬂ
"Preliminary Evaluation of Sequoyah 1 Flaw Indication," Supplemental o=
Report SwRI Project 17-5339, February 1979 (attachment). We have g

=

(CEB 790321 018).

reached the foll~-ing conclusions btased upcn this review and our

repor., CEB-CGS~4~1l, which was transmitted to you by the

referenced memorandum.

Conclusions

1.

2.

o
w
—
~
Crack growth for the LQ-year service life of ti» vessel will iéi
be small., OQur repcrt predicts a very conservative uprer bound C?
limit to this growth by multiplying the specified nunber of

eveat cycles by 1000 and by considering 2.5 billion steady-

state pressure fluxuationseof 100 psi. The SwRI report predicts

growth for the specified number of events and does not

evaluate growth for steady-state fluxuations. The basic

methodology applied end growth rates calculated in these

reports are in reasonable agreement.

For fracture toughness, a low temperature hydrotest at 3105 psig
wvould produce the most critical condition relative to ceode
acceptance limits, Our report demonstrates acceptabiliiy for
this conditicn for a2 minimum metal t{emperature of 133 7,
assuming the ccnservative upper toumd crachk size after LQ years
of service, The SwRI report suggests in section 3.0(7) 2

minirum metal temperature of 120 + 5 = 125 F, Bcth reports
are in substantial agreemesat on this conclusion.

SwR1 did not perform a faulted conditicn frecture toughness
evaluation, but they raised a question and suggested that more
evaluation may be required. They did cconclude that the specified
faulted condition (large steam line break) would be the

limiting case relative to the code acceptarce criteria for
faulted conditions. In cur report, the specified faulted
condition is evaluated, by a conservative thermal stress and
fracture toughness approach, and it is shovm to be well within
acceptance limits and therefore less critical than the hydro-
test condition discussed above,

~yEs
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o P / . A P
s‘_'(‘-(n.//-;l,,_ . 4 4 <

Buy U.S. Savings Bonds Regularly on the Payroil Savings Plan 40

e ‘790319 011
TENNESSEE VALLEY AUTHORITY

y
i J

aSTER I

f
L



D. R. Patterson

MAR 1 81973

SEQUOYAH NUCLEAR PLANT - ANALYTICAL EVALUATICN OF A FLAW INDICATION
IN THE UNIT 1 REACTCR VESSEL CLOSURE HEAD

4, In summary, we feel that report CEB-CGS-79-1 rrovides adequate
assurance that the flaw indication is acceptable for the full
gervice life of the unit 1 reactor vessel and that the SwRI
report basically substantiates this conclusion. We do not
feel that any repair is necessary for this flaw, Finally,
we do not recommend further faulted conditicn evaluation by
SwWRI.

*

W{, jlss
RGD:Jng&
% Attachment
cc (Attachment):
R. M., Pierce, 204 GB-K (2) :
- MEDS, ELB3T C-K L LR ST k.
5 - .
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A ENCLOSURE 4 4/

» —— ' 3 ~ -
'UNITED STATZS GOVERNMENT M 7902428 379
Memorandum TENNESSEE VALLEY AUTHORITY
To * G. G. Stack, Project Manager, Sequoyah Nuclear Plant, CONST (3)

FROM : R. M, Pierce, Sequoyah and Watts Bar Cesign Projects Manager, 204 G3-K

SUBJECT: SEQUOYAH NLCLEAR PLANT UNITS 1 AND 2 - NONCONFORMANCE REPORT (NCR) "
NO. 6P

We are in agreement with the recommended disposition of attached NCR
6P and that the nonconformance is classified as significant. No
drawings will be revised.

Original Signed by
R. M. Pierce

R. M. Plerce

DRP:EAM:MGR
Attachment
cc: J. M. Ballentine, Sequoyah P PROD
Roy H. Dunham, W11A9 C-K
J. P. Knight, W12830 C-K
MEDS, E4837 C-K, w/l
J. L. Parris, Wil1C125 C-K, w/]
0. R. Patterson, W10C126 C-K
H. H. Mull, E7B24 C-K




ptviston or ebusTRUCTION

NONCONFORMING CONDITION REPORT

1. XNuclasr Project: Sequovah Unis - NCR: B P
ASIC Kres Gio
2. Area: DC‘.VN r_:'.".c':::L-'zl E‘.!cchantcal C!nstm-en:aclan C‘-’ciiin.v. | Code Iten

™ .
L_‘-\):hl.!
3. Activity D Receiving G Storage D Fabricating G{nsu‘.lm; E.’cst;:z A_COM:JC: o,

4, Type: ca;:ﬂa;e C:F.nh.rc E!’:ehc: :Documon:a:icn C::hcr

5. 1tea Description:

Reactor vessel closure .head seam weld W09-10

§. Nonzonformance Descri .ion:
(Include Apparent Cause) fee attached SwRI Customer Notification Form,
Serial No. 10 dated January 31, 1979.

Recormended Dis:o:it‘.on: chvork DRQjoct chpn‘.r @Uu-:ﬁs-tl DO:M:
(Check 3lock & Oetail 3elow) |
Use Code Case N-209 as basis to resolve acceptance. Perform
. stress analysis, per IWB-3600, to determine acceptability. Disposition
w#ill be reported to NRC as soon as all information is available.
Action Required fo Prevent Recurrence:

This area will be re-examined each inspection interval.

P & sd T3 147
NCR Tniciatar: E. F. Harwelil pate __Februarv 13, 1979
7. Referred to Design Project Organizatica (DPO): m‘.’n C;t:a DPO Coordination Canzact
Disposition: @As Recucme (o] 4 (Describe) Sigaificant Conditica L'_.E Yes ST

Approved by Power Plant Supl:.

3. pPO stycu:‘.cn:/ ﬁu Recormerded
—
51, . Et

Cace _;Ll S i\-?q‘

D Other (Descrise)
¥ /96 | =,
225 ifuht :
! ‘ . ;
y‘s:w“*"-‘d 5y Desizn Prolect Urganization: A date 3" :"-"7?

9. Disposition Inspection and Relcase from lionconforming Stacus: DY':! )

Ins,ected by: - Date

10. Action Pequired to Prevent Recurrence Comnpiete: DYu )

Verifled 5y Construction Engineer: Bace

ridusi g i 2
Distriduiion ODisposiiion Reviewed and Accepted BY

Slee QA Records File

Construction tngineer

Site QA Unts

QEDC QA Manager

Oosign Project Orzanlzactlon (ltems far his action only)
Authorized Yyclear lnsrector {Code (tems onily)

B! OC5 !E3-4LS (Significane HCR's only) i

MEDS

\F

Authorized Nuclear (nspecior

a
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“ 1 -} ‘ r'. ‘.5 ';
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POTENTIAL REPORTAJLE OCCIMRENCE i st i
PRO No,
TO : (1) Secction Supervisor Time/Date
(2) QA Staff Supcrn@so; Time/Date 2//=/7% 20w
E. 7. Harwell /)7 1 w0, 6§ /
FROM: « F. Harwel ¢ of oo Unit, System No. H

Initiator
Event Description UT flaw found in closure head seam weld /05-10 durings

preservice examination performed by SwRI which exceeded limits o

rn

Event Discovered Time/Date January 12, 1779
Potential LIR Cws [Ewo
¢ VI -
Potential 10 CFR 50.55(e) [E)ws [ Jwo Xf YES, attach

evaluation forzs)
10 CFR 21 Evaluation Required? [_] YES NO

TO : Plant Superintcndent 5V?3/”
FROM: QA Staff Supervisor _co/Jel
QA Staff Recommendation: Reportable occurrence? [::] Mo
Reportable pér ASME Section XI , [:T] LER
: (] 19 cm s50.55¢2)
| (] 10 cer 21

Irmediate Report?
30 day Report?

Description: (If not reportable, explain below.)
e CN VL
Refer towsRe= AL 4 /7

TO : QA Staff

FR0M: PCRC and Plant Superintendent

POAC Review Date_ 2, //;-4/74
/7 / :

Recormendation Asproved L’//
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Sw % 1. PRESSURE VESSEL ULTRASONIC EXALMINATION RECORD

PROJECT SITE . S mwyahion DATE . (DAY - MON.- YR.) | TIME (24 WR_CLOCK) SHEET NO .
1599 State n, hut ) . SHEEY SYARTED: TR LS EVE !
o RS, L SHELT ENDED ] SN
cum)uunou AREA (SYSTEM/COMPONENT) | (LINE /SUBASSEMBLY) (IDENTIFICATION) Lo LOCATION . Wo LOCATION .
) Y 1 o
‘\‘ \" | ey e Fewy, ’Y : i “‘
EXAMINER ® SNT LEVEL: PROCEDURE |CALIBRATION ﬁﬁﬁhf 45°| 45°1| 60°| oOTHER | WELO + E
(a1 3 -~ NG .o an]  SHEEY 18) fandd
L .3 i ° ° WELD LENGTH 10 .
- - " ' 1,
EXAMINER SNT LEVEL : REV. b | TR ’“:’:’“ S Y E EXAMINATION SURFACE
LS Y Ve s, \ Yo £ -Fhee e P ~ A _A”:\ mswe [ Joursice [
% lseanc DEPTH | REMARKS®
W MAX 30 % DAC S
ino. | oF 2 ot BELOW
= f . ron- T i ons- SURFACE INL
d L w ur | wy | we % % OF T
MAX Tion | oac | riow 3t 3¢ A Tt X \ i 4
i3 ." '.—'_ | o n' -, ) e .“.-.;' Vi) i“-h‘ P g ”I
¢ 4 ne /o, % L 3 )
0y - Y £ Cape 1N Fe i . L
ki B PR KU FYPS PR | Y [ :
——— -;_ == K, - it o . !r ws¥e §.i | R R i, fa .nL() i fo
:{ & s ‘_L“ N Y ) ewm, o
LN D 741_7_’— ' b} ‘ s . i —!_'—__\ Vo o ’ e i \‘ _‘—J
.._‘___ el A'__ * ' ‘l _I_\._ | ." iy, ¥x A5 o £ : l h
e o 7@_-7__- ey _H’L 4} ) : L LA Y
1 ~ " Tl , 7
g | of Y t? "f Fo T2 fe B i i TR :\”n'
iy \ | : ' " !
o :); g : _lA- ~’£ l’_. F RN RN __’_‘!_' LAy Jadt 4 It L L 't\"i\.'
' ) I - ' Iy L :I
i k E3vE AL NS N . ) L | ny o ta T ST (M
- |
LI 1 ( o ! "I - .
_ | . N AT A | R T . faco gt
W SEE TBACK OF PAGE  |EXAMINATION AREA LIMITATION (IF NOWE, 50 STATE) o o
\
NN SEE - BACK OF P o { ! oo d g i ' aoredd oenee, (.")‘-\
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Sw. R.|I. PRESSURE VESSEL ULTRASOHIC EXAMINATIOMN RECORD
PROJECT NO. SITE | U spiovy o ! DATE . (DAY - MON.- YR.) TINE (24 HA_CLOCK) SHEET NO. °
— €1 i, 1814 3 . . Sicer svanrio 40N
ML e I T A A SHELT ENDED e - v
EXAMINATION AREA (3YSTEM/COMPONENT) | (LINE /SUBASSEMBLY) (IDENTIFICATION) Lo LOCATION . Wo LOCATION
v ¢ -
S ,.__\‘-‘} i Loy ! : S L’ o ‘ & o Ll
exmnf:w SNT LEVEL . PROCEDURE |[CALIBRATION “6‘5%,‘ 0° | 459! 45°T| 6€0°] OTHER | “ELO g o T - |
I\ | '{","l { j| NO . SHEET(S, - R0 2 £
T — : ’ /:~-";‘. : i 'l‘". S O WELD LENGTH.. ;v "
N . H ' / 1 ' .
EXAMINER‘. ' SNT LEVEL : REV. ) '; A=t T s“'::'“‘ ')/\ i '_h,p_. TR £ Vi, | Examinavion sumRfFace
i i L 7o I A i ‘ - wsiwoe [ Joursioe [
% - [seancnfseancnll  THRU DEPTH |REMARKS: ¢ [ [}, . (! R |
30 % DAC A 3, vohete s (AN R
— e W oMAX 50 % DAC Ly L L, i —— WALL BELOW B ! N m z, ““.‘ LA T
NO. | DAC 7_-"7{ 30 % |Posi- [so% lioca- [a DEPTH | SURFACE || rii At iy \ INI
' W, ue - MP w; ue 0% NaLE % OF T| % OF T
WAX J oac | vion | oac | rion t Lo
4% ] ) i . y ! . ¢ i 4 /1
0‘3 e —— i_;_‘ __’ & " ' ' ki ' ! ) A '/‘
v “
. ~
O 4 { . ‘ . ‘. ) 3 ( ¥ ..‘.'.
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SwRI SONIC INSTRUMENT VESSEL CALIBRATION RECORD
PROJECT NO: SITE! Sequayah Puy.er DATE (DAY -MON.- YR '« | TIME (24 HR. CLOCK) SHEET NO. |
17 5439 Statton, Ui )T "',, ’z,_"‘,-,«‘_.‘ ‘. |' [ '.‘ ‘/ I 0 "(' l 'l
. N S INSTRUMENT ® SERIAL NO.
- ‘-‘":?‘Eﬁ‘ B (CF s Y AEVEL PROCEDURE  1CoNIC MARK: gy S CALIBRATION VERIFICATION
Y RO ] /1 HO.CEc s .o nour 2o
z.)tuu\um (OPERATOR) SNT LEVEL CETIE TCOUPLANT — vy .
(7 Y P i - . GLYCERINE (2] WATER (2 1O | - /
1 L i T M Al REV. 2.7 OTHER (SPECIFY) RN LI W D G
SEARCH IUNITS REFERENCE BLK [caL sk vemp raTure ) of | INMITIALS.  f] oy S

NOMINAL ANGLE P ro/f | MEASURED ANGLE . o £ o7 CABLE TYPE AMPLITUDE DETERMINATION FOR 6/8 NODE
MEASURED ANGLE | , ¢ | SIGNAL AMPLITUDE {/ Re62(_1re174(][5/8 £cho 2114} g8 1 "'Lmss OF AMPLITUDE
BRAND SERIAL NUMBER | (SCREEN DIVISIONS): - RS 5/8 ECHO A /i) g8 2. 'LINES OF AMPLITUDE

i L SIGNAL LENGTH - __IN. ,/'}

5 ) Y r : A dB_A'7/"  (3/B-5/8 ECHO)

AR w T
i 1 i ‘ DISTANCE (IN) | JACK USED
| SCREEN DIVISIONS: REMARKS |
2 "aTo
L4 ol = " . n Ligr -
| | coarse RansE : : ; woBE oF ThANS. | Bt 7 09 0 (0 Tl
| SUEE. $ 2. FINE 48 | Norm O e cemry wme iy RUO0) 4N
NOMINAL : ;
FREQUENCY (MnZ) | 7 2 < j COARSE 48’ ) ) THRU TrANS. []
INSTRUMENT SETTINGS '
. ||/ screen oivisions: /€ incies OF METAL | EXAMINATION AREA(S) .

o ) ) i - T) 7
i | ! LONGITUDINAL SHEAR [C1) G IR 2t 1R i e ’~ £l // 1'(
DEC e 100 1 | I 1 T :

T Tl SR 90 |- + =+ ~—+ ~t— 4+ —f—+ 75 7 p- -

B Do SR TS 0 TR IR 80 |—1 } } { - wdd WO =/ 1 2508 5700

' i}/ B ! M, -

sl A 0 I of-4rfF ¢ttt - o b
FREQUENCY - 60 b—]-L _} | | -

b otk 2 - ’{, Ht-{

DELAY e~} il Sde 4w ¥ b b &

MAT'L CAL 29 60 "f“' -~ l‘“ - "l‘ 'I"

RANGE e W=t =ttt

bR . D" . T 20 —I—- ---I-- »—}- —|— =

DA'.” NG

— — SIS TS .0 1 S S D= +=t=+~t=+~t—+ ~|— +—

REP RATE )/ ol bt 1 v Lo b | |

wpeeREEE I pmo B O 0O | 23 456 78910

FILTER 1 | o e S

— 1 7 L ! T OASIC CALIBRATION

VIDEO . )i BLOCK NO 3

REVIEWED 8Y. § o 4 SNT LEVEL DATE -
e —— /__'_‘ » __{_'_[-l hd "‘ fs A& “'/ 4 "‘/_ "r(‘ ‘:‘I‘,.(
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SwRI SONIC INSTRUMENT VESSEL CALIBRATION RECORD
PROJECT NO: SITE. T DATE .(DAY-MON.- YR. TIME . (24 HR. CLOCK) | SHEET wO.
. . i i 5o - TR
17 5330 Statin., Lhat 1 S ’/ 3 FL) .t.("' l.\
XAMI INSTRUMENT ° SERIAL NO.
ok “"\‘“f . BEY LRVEL PROCEDURE 1 SoniC MARK: e R CALIBRATION VERIFICATION
(” e % NO. & w1y ICnc o . 7'\‘ LR &
2. )Euumzn (opsauon) SNT LEVEL T Y I COUPLANT i o !
( We<7- vy, ) GLYCERINE [C] WATER (] : {35 == |/
LW Mg g iy ¢! REV. j ] OTHER ( SPECIFY) —ca — 1
SEARCH UNITS .i' REFERENCE BLK: s]cu BL. EMPERATURE ')y of ['NITIALS. floaw o ° )
NOLINAL ANGLE (.o MEASURED ANGLE - 2.0t CABLE TYPE AMPLITUDE DETERMINATION FOR 8/8 KODE
MEASURED ANGLE | /(4 SIGNAL AMPLITUDE f662[ I r6174[) {38 ecHo " a8 LINES OF AMPLITUDE
BRAND SERIAL NUMBER | (SCRFEN DIVISIONS) | ! IR, 5/8 ECHO "~ dB_" L_INES OF AMPLITUDE
: P o SIGNAL LENGTH In.
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