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Tennessee Valley Authority. Post Uthce Box 2000 Soddy-Dasy. Tennessee 37379

November 17, 1998

10 CFR 50.50a(g) (5) (iii)

U. S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D. C. 20555

Gentleman:
In the Matter of ) Docket Nos. 50-327
Tennessee Valley Authority ) 50-328

SEQUOYAH NUCLEAR PLANT (SQN) - AMERICAN SOCIETY OF
MECHANICAL ENGINEERS (ASME) SECTION XI INSERVICE INSPECTION
(ISI) PROGRAM RELIEF REQUESTS

References: 1. NRC letter tn TVA dated April 27, 1998,
"Evaluation of the Second 10-Year Interval
Inspection Program Plan and Associated
Requests for Relief for Sequoyah Nuclear
Plant, Units 1 and 2 (TAC Nos. M94115 and
M94116)”

2. TVA letter to NRC dated November 21, 1995,
“Sequoyah Nuclear Plant (SQN) - American
Society of Mechanical Engineers (ASME) -
Section XI Programs for the Second Inspection
Interval, Units 1 and 2”

3. NRC letter to TVA dated August 7, 1998,
“Safety Evaluation of Relief Requests for the
Pump and Valve Inservice Testing Program -
Sequoyah Nuclear Plant Units 1 and 2 (TAC
Numbers MA0417, MA0418, MA1595, and MA1596)”

The purpose of this letter is to request NRC review and
approval of five ASME code relief requests that were
identified in SQN's second 10-year ISI interval for both
units. The relief requests are based on limitations that
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preclude full code examination of ASME Class 1 and 2 welds.
Code examination of the welds is limited due to design pipe
configuration or cast material. SQN's IS1 Program has been
evaluated and found acceptable by NRC in the referenced
letter. Subsequent to NRC review of SQN’s ISI Program, five
new relief requests were identified during SQN’s Unit 2
Cycle 7 and Unit 1 Cycle 8 refueling outages. The relief
requests are 1-ISI-9, 1-ISI-10, 2-ISI-8, 2-ISI-9, and
2-1ISI-10. The relief requests are submitted in accordance
with 10 CFR 50.55a(qg) (5) (iii). TVA requests that NRC provide
approval in accordance with 10 CFR 50.55a(qg) (6) (i) .

We are currently planning our inspections for the second
period of SQN’s 10-year interval (i.e., Cycle 10 and 11
refueling outages). NRC response is requested for the
subject relief reaquests by May 31, 1999. This date will
support TVA’s schedule for planning inspections during SQN’s
Cycle 10 refueling outages.

Enclosure 1 provides the Unit 1 relief requests. Enclosure 2
provides the Unit 2 relief requests. Enclosure 3 provides
TVA’s procedure for calculation of the ASME code coverage for
Section XI nondestructive examinations.

In Reference 2, TVA provided SQN’s updated second 10-year
ASME Section XI Programs (ISI and inservice testing) for NRC
review. Reference 2 stated that SQN’s second 10-year
interval for these programs began on December 16, 1995. At
that time, this start date was considered by TVA to be an
estimated date that was based on SQN’s extended outage time.
Extended outage time qualifies as “out of service” time that
may shift the start date for 10-year intervals under the
provisions of the ASME code. TVA’s estimation of the start
date was recognized by NRC as an action item (reference
Action Item 4.1 of Reference 3) for TVA to establish the
exact date for SQN’s 10-year interval. 1In response to this
issue, we consider December 16, 1995, to be the exact date
for the start of SQN’s 10-year interval.
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If you have any questions regarding this response, please
contact me at extension (423) 843-7071 or J. D. Smith at
extension (423) 843-6672.

Enclosures

cc (Enclosures):
Mr. R. W. Hernan, Project Manager
Nuclear Regulatory Commission
One White Flint, North
11555 Rockville Pike
Rockville, Maryland 20852-2739

NRC Resident Inspector

Sequoyah Nuclear Plant

2600 Igou Ferry Road

Soddy-Daisy, Tennessee 37375-3624

Regional Administrator

U.S. Nuclear Regulatory Commission
Region II

Atlanta Federal Center

61 Forsyth Street, SW, Suite 23T85
Atlanta, Georgia 30303-3415



ENCLOSURE 1

SEQUOYAH NUCLEAR PLANT
UNIT 1
ASME REQUESTS FOR RELIEF

1-ISI-9 AND 1-1I8SI-10
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Executive Summary:

Unit:

System:

Components:

ASME Code Class:

i~I81~9

REQUEST FOR RELIEF 1-ISI-9

This request for relief addresses the
pressurizer nozzle full penetration welds.
The design configuration of the
pressurizer nozzle-to-head welds precludes
a 100% ultrasonic examination of the
required volume for the following nozzle-
to-head welds: RCW-15 (4-inch spray
nozzle) and RCW-21 (l4-inch surge nozzle).
These physical examination limitations
occur when the 1989 code examination
requirements are applied in areas of
components constructed and fabricated to
early plant physical designs. Based on
the date of SQN’s construction permit

(May 27, 1970), SQON is exempt from code
requirements for examination access as
allowed in 10 CFR 50.55a(g) (4).

An ultrasonic examination was performed on
accessible areas to the maximum extent
practical, given the physical limitations
of the subject welds. The design
configuration limits ultrasonic
examination to approximately 78% of weld
RCW-15 and approximately 64% of weld
RCW-21. Performance of an ultrasonic
examination of essentially 100% of full
penetration welds in the pressurizer
nozzle-to-vessel head welds, RCW-15 and
RCW-21, would be impractical. The
performance of the ultrasonic examination
of the subject welds to the maximum extent
practical, provides reasonable assurance
of an acceptable level of quality and
safety because the information and data
obtained from the volume examined provides
sufficient information to judge the
overall integrity of the welds.

-

Therefore, pursuant to 10 CFR
50.55a(g) (5) (iii), it is requested that
relief be granted for SQN’'s second
inspection interval.

) &

Reactor Coolant - System 68

Two Pressurizer Nozzles, Full Penetration Welds

ASME Ccde Class 1 (Equivalent)

El-1
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Section XI Edition:

Code Table:

Examination Category:

Examination Item
Number :

Code Reguirement:

Code Requirement °
From Which Relief
Is Requested:

List Of Items
Associated With
The Relief Request:

Basis for Relief:

Alternative
Examination:

Justification For The

Granting Of Relief:

1~I81~9

1989 Edition
IWB-2500-1

B-D, Full Penetration Welds Of Nozzles In
Vessels

B3.110, Pressur.zer Nozzle-to-Vessel Welds

ASME Section XI, Table IWB-2500-1,
Examination Category B-D, Item No. E3.110,
Volumetric Examination

Volumetric Examination Coverage

RCW-15, Pressurizer Nozzle-to-Head Weld
RCW-21, Pressurizer Nozzle-to-Head Weld

The design configuration of the
pressurizer precludes an ultrasonic
examination of the required volume for the
following nozzle-to-head welds: RCW-15
(4-inch spray nozzle) and RCW-21 (14-inch
surge nozzle). The design configuration
limits ultrasonic examination to
approximately 78% of Weld RCW-15 and
approximately G4% of Weld RCW-21.

In lieu of the code required 100%
ultrasonic examination, an ultrasonic
examination was performed on accessible
areas to the maximum extent practical,
given the physical limitations of the
pressurizer nozzle-to-head welds. Refer
to Attachment 1 for the examination data
reports.

(1) The design configuration of the
subject nozzle~to-head welds precludes
ultrasonic examination of essentially
100% of the required examination
volume. In order to examine the welds
in accordance with the code
requirements, the pressurizer would
require extensive design
modifications. The physical
arrangement of RCW-21, in conjunction
with the clese curvature of the
outside wall surfaces of the nozzle,
srecludes ultrasonic examination from

Ei-2
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(2)

the nozzle side. For scans normal to
the weld on the bottom vessel head
side, examinations are limited to
areas up to approximately 4 inches
from the weld centerline. Limitations
on the bottom head side of RCW-21 are
due to the presence of 78 immersion
heaters penetrating the head, which
restricts the scanning surface of the
transducers. The scans for flaws
oriented transverse to the weld are
not obstructed. Therefore, 100% of
the required examination coverage for
flaws transverse to the weld was
obtained. Total examination coverage
of Weld RCW-21 was approximately 64%
cf the code required volume.

The physical arrangement of RCW-15, in
conjunction with the close curvature
of the outside wall surfaces of the
nozzle, precludes ultrasonic
examination from the nozzle side.
Scans normal to the weld.from the head
side were not obstructed allowing
complete coverage of the weld from one
side. Examination coverage from the
one side provides reasonable assurance
that no flaws parallel to the weld are
present. In addition, approximately
100% of the required ultrasonic
examination volume for flaws
transverse to the weld was performed
from the vessel head side. Total
combined examination coverage of Weld
RCW-15 was approximately 78% of the
code required volume.

Radiographic examinaticen, as an
alternate volumetric examination
method, was determined to be
impractical due to the thickness of
the component. Gaining access to the
in-side surface of the pressurizer to
place radiographic film would require
extensive personnel protection due to
high radiation and contamination
levels. The pressurizer manway would
have to be removed, decontamination
performed, and specialized scaffolding
erected to gain access. The
additional code coverage gained by
radiogranhy and/or ultrasonics from
the inner surface is impractical when

E1-3
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weighed against the radiological
concerns. The estimated radiological
conditions were determined to be:

35-40 rad/hour beta (uncorrected)
10-12 rem/hour gamma
1 rad/hour per 100 square cm

Maximum stay time to maintain exposure
to less than 1 rem is approximately

5 minutes. Special clothing would be
required for protection from the
extremely high contamination levels
and from the high beta dose rate.

Respiratory protection would be
required. Industrial safety would
also be a major concern (heat stress,
cenfined space, and climbing/falling
hazards). Estimates are based on
actual experience inside primary
components such as steam generators.

(3) A percentage sampling approach

provided by the ASME Section XI Code,
in combination with examinations
performed on similar items, provides
reasonable assurance that significant
degradation, if present, would have
been detected.

Performance of an ultrasonic
volumetric examination of essentially
100% of full penetration welds in the
pressurizer nozzle-to-vessel head
(Welds RCW-15 and RCW-21), would be
impractical. As previously discussed,
TVA determined that it would be
impractical to attempt other
volumetric examinations in order to
increase exami ation coverage. A
maximum extent practical ultrasonic
examination of the subject welds
provides reasonable assurance of an
acceptable level of quality and safety
significant degradation, if present,
would have been detected during the
ultrasonic examination that was
performed on the subject welds. As a
result, assurance of structural
integrity for these welds is provided
by the alternative examinations that
were performed.

El-4

P ——



Implementation
Schedule:

Background

Information:

Reference:

Therefore, pursuant to 10 CFR
50.55a(g) (5) (iii), it is requested
that relief be granted for the second -
inspection interval.

This request for relief is applicable to
the second inspection interval for SQN
Unit 1. Welds RCW-15 and RCW-21 were
examined during the first period of the
second 10-year inspection interval.

It should be noted that a request for relief
for volumetric examination coverage limitations
for Welds RCW-15 and RCW-21 was previously
submitted as 1-ISI-21 in SQN's first 10-year
ISI interval and was approved by the staff with
no additional augmented requirements.

NRC letter to TVA dated February 7, 1996,
“Relief Requests to Close-Out the First 10-Year
Inservice Inspection Program Interval -
Sequoyah Nuclear Plants Units 1 and 2 (TAC Nos.
M92454 and M92455)."

Attachment 1 ~ Examination Data Reports:
R-6886 and R-6933.

Attachment 2 - ISI Program Drawing:

ISI-0394-C-01, Revision 5 and 2
ISI-0394-C-05, Revision 0.

E1=5



ATTACHMENT 1

EXAMINATION DATA REPORTS

R-6886
R-6933
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USN-50 ULTRASONIC

CALIBRATION NO.

TENNESSEE VALLEY AUTHORITY CALIBRATION _
DATA SHEET C- K -eesc

eROJECT: SQNP unrr: L CALIBRATION DATE: _28 MAL 97F
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BEAM SPREAD REPORT NO.
TENNESSEE VALLEY AUTHORITY AND RESOLUTION T
DATA SHEET R-6 966
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POSITION 20% DAC 50% DAC 100% DAC 50% DAC 20% DAC
W MP W MP ™ MP W MP W MP
1741 2.1 1 2061188 11.92 1165 11.6181122 11334 11.05 {1.174
1ar 2.001805L13.45 1372 1298 1322313 2 12,6181 220 |7.88S
34t ) lesoe]ls> |sen |445 [4.901]3 15 |4.205 3933 |
"l"'\ :
LEADING BAY W) e
\ 2 pe
R.G. 1,150 RESOLUTION VERIFICATION
NEAR SURFACE REFLECTOR: N/A CEPTH: _ /A N SZE __NJA
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) N
|
ANl
EXAMINER' Q‘,/{//,M LEVEL: 1 ?@rg
EXAMINE: y LEVEL: i DATE: 4/4//9)
= — e
REVIEWED 8Y /}j_[. L J{",—é- WEVEL: 2T OATE Z.22./7 eace S or //
L - F cotrm—
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EXAMINATION REPORT NO.
TENNESSEE VALLEY AUTHORITY SUMMARY AND &
RESOLUTION SHEET R- 6722

PROJECT: SEQUOYAKN unit: _ 1 /e ¥ ] examiner MicaeL S. SEssoms v T _

SYSTEM: _/—Z2£ EXAMINER Dooalas M GRavewo O Lv: _ IT
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—— -
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W MozExie S0 (Scan 8) DUE 70 THE CouFIGUEATIoN of THE Mozzie, |
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| 78% CoVERAGE /RS AONIEVED

| CELERLENCE REPORT R-0886 Fol BEAM SPRELQ DATA.

| AN /2;)
2 - s
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1 A
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USN-50 ULTRASONIC CALIBRATION NO.
TENNESSEE VALLEY AUTHORITY CALIBRATION R Co 3
DATA SHEET C-
= > a7 %
ROJECT: __ SO NP unm: _L CALIBRATION DATE: *",,{—/ L -/-27
prOCEDURE: N.UT- /T _Rrev: _9__1c: /“"/A CALIBRATION BLOCK NO.: BN P 27 Temp: 20 +¢
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— EXAM TYPE: [ SiiEAR LONG. RL
TRANSDUCER MANUF.: K© AERO 1 ecd L -
size: .S % /.0"  FrREQUENCY: 225  Mit BLOCK TYPE: _=—= 3 SERIALNO. 78 2/9/
cABLETYPE: RG |79 LENGTI: 74 ° NOMINAL ANGLE: __ ¥ 9 °  AcTuAL ANGLE: _ ¥ S°
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ORIENTATION SENSITIVITY SET
Wi AXIAL - . /9
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M N
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} 40 \ %Lr o ¥
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20 puaL: ] onv [Fore
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K 90 20 g0 < |
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Executive Summary:

1-181-10

Request For Relief 1-ISI-10

This request for relief addresses
circumferential pressure retaining welds
in the reactor coolant system. The design
configuration and materials used in the
fabrication of the subject piping welds
precludes a 100% ultrascnic examination of
the required volume for the following
welds: RC-06 (pipe elbow to pump casing)
and RC-07 (pump casing to pipe). These
physical examination limitations occur
wnen the 1989 code examination
requirements are applied in areas of
components constructed and fabricated to
early plant physical designs. Based on
the date of SQN’s construction permit

(May 27, 1970), SQN is exempt from code
requirements for examination access as
allowed in 10 CFR 50.55a(g) (4).

A liquid penetrant surface examination was
performed on 100% of the subject welds.

An ultrasonic examination was performed on
accessible areas to the maximum extent
practical, given the physical limitations
and materials of the subject welds. The
design configuration and materials used
limited ultrasonic examination to
approximately 75% of Weld RC-06 and
approximately 75% of Weld RC-07. It was
concluded that performance of an
ultrasonic examination of essentially 100%
of the circumferential pressure retaining
welds, RC-06 and RC-07, would be
impractical. A surface examination and
the maximum extent practical ultrasonic
examination of the subject welds provides
reasonable assurance of an acceptable
level of quality and safety because the
information and data obtained from the
volume examined provides sufficient
information to judge the overall integrity
of the welds.

Therefore, pursuant tec 10 CFR
50.55a(g) (5) (iii), it is requested that
relief be granted for the second
inspection interval.

£1-1






Justification For The

Granting Of Relief:

1-18I-10

(1) The design configuration and materials

(2)

used in the fabrication of the subject
piping welds preclude ultrasonic
examination of essentially 100% of the
required examination volume. In order
to examine the welds in accordance
with the code requirement, the reactor
coolant pump would require extensive
redesign along with changing the pump
and piping material.

The weld joint detail for Weld RC-06
consists of a pipe elbow welded to a
pump casing. The pipe elbow is static
cast CF8M material welded to a static
cast CF8M material pump casing. The
weld joint detail for Weld RC-07
consists of a pump casing to pipe
configuration. The pump is static
cast CF8M material welded to
centrifugal cast CF8M material piping.
The examination is limited due to the
design configuration and the effects
of the anisotropic ccarse grain
structure of cast stainless material
and the weld joint configuration,
which limits search unit contact and
movement .

Total ultrasonic examination coverage
for RC-06 and RC-07 was approximately
75% of the required code coverage for
each weld. Due to the anisotropic
coarse grain structure of cast
stainless CF8M materials, the
examination was limited to the 1/2 vee
technique using refracted longitudinal
waves. Circumferential scans for both
welds were unlimited. Both welds
received 100% coverage from one side
scanning in the axial direction with
the sound beam directed toward the
pump. No scans were performed from
the pump side in the axial direction
due to the pump taper interference;
therefore, 0% coverage was obtained
from this direction. It is reasonable
to assume that circumferential flaws
would be detected to the degree
comparable with industry standards.

Radiographic examination, as an
alternate volumetric examination
method, was determined to be
impractical due the material thickness
(approximately 3 inches) and the pipe

El1-3
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being filled with water. Realignment
of the system to drain all water would
substantially increase radiation %
levels.

(3) Westinghouse plants have no history of
pipe cracking failure in the reactor
coolant primary loop. For stress
corrosion cracking (SCC) to occur, the
following tnree conditions must exist
simultaneously: high tensile
stresses, a susceptible material, and
a corrosive environment. The
potential for SCC is minimized in

| Westinghouse PWR’s by material

selection and prevention of a

corrosive environment (reference

Westinghouse RCS Piping Flawbase

Handbook, WCAP-13670).

(4) A percentage sampling approach
provided by the ASME Section ‘XI Code,
in combination with examinations
performed on similar items, provides
reasonable assurance that significant
degradation, if present, would have
been detected.

Performance of an ultrasonic
volumetric examination of essentially
100% of the required volume of
pressure retaining circumferential
Welds RC-06 and RC-07 in the reactor
coolant main loop piping would be
impractical. As previously discussed,
TVA determined that it would be
impractical to attempt other
volumetric examinations in order to
increase examination coverage. The
surface examination of 100% of the
weld area and adjacent metal and
maximum extent practical ultrasonic
examination of the subject welds
provides reasonable assurance of an
acceptable level of quality and
safety. Significant degradation, if
present, would have been detected
during the ultrasonic examination and

: the surface examination that was

| performed on the subject welds. As a

| result, reasonable assurance of

[ operational readiness has been

i provided.

|

1-181=10 El-4
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Therefore, pursuant to 10 CFR
50.55a(g) (5) (iii), it is requested
that relief be granted for the second
inspection interval.

Implementation

Schedule: This request for relief is applicable to
the second inspection interval for SQN
Unit 1. Welds RC-06 and RC-07 were
examined during the first period of SQN’'s
second 10-year inspection interval.

References: Attachment 1 - Examination Data Reports:

R-6824, R-6826, R-683€, and R-6837,

Attachment 2 - ISI Program Drawings:
I81-0325~C~-02, Revision 2 and
ISI-0482-C-01, Revision 1.

1-181-10 El1-5
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systeme X EXAMINER. LS LY,
wewlo: P -07 EXAMINER: N/ el
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USN-50 ULTRASONIC CALIBRATION NO.
L TENNESSEE VALLEY AUTHORITY CALIBRATION 2% iR /
DATA SHEET L R- ég5¢
PROIECT- SEQUOYAM _  UNIT: _ #C_S/ CALIBRATION DATE: __ 3 -272-97

PROCEDURE: N-UT- .23 REV:_7 _TC: 26-0 8

INSTRUMENT: __ KEAUTKPAMEE.
MODELTYPE: __ USA -SO
SERALNUMBER: £ 24253

CALIBRATION BLOCK NO.: S@ - 63 TEMP: 82 *F

SIMULATOR BLOCK NC.: _720 398

THERMOMETER SERIALNO. S7S36% 8/i3/97 |

COUPLANT: GEL BATCH: _94125”
ExAMTYPE: [MA) siEar (R4 Lone. [ =L

TRANSDUCER MANUE: K BA

ANGLE YERIFICATION

SERIALNO: N 11820 [/ W8I
size: Lo FREQUENCY: _[.© Mitz
CABLETYPE: £6-1 7% LENCTH: /20  *

BLOcK TYPe: _ /1 W SERIALNO. 791538

NOMINAL ANGLE: _4S  _ ACTUAL ANGLE: 4 s°

INSTRUMENT SETTINGS
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USN-50 ULTRASONIC CALIBRATION NO.
TENNESSEE VALLEY AUTHORITY CALIBRATION -
DATA SHEET R- ¢83¢
/. .
PROJECT: SSEQUOYAHN UNIT: _:L,/L%/ CALIBRATION DATE: _ 3-27-97
PROCEDURE: N-UT- 3R REV: T TC: 2609 CALIBRATION BLOCKNC.: S@-63  TeMP. 82 *F
insTRUMENT: _KRAJTKEAMEE. SIMULATOR BLOCK NO: 290398
MoDsLTYRE: > USK)-SD THERMOMETER SERIALNO: S7S304 8/13/597 |
sERALNUMBER: _E 2943283 COUPLANT:Q%&.GELIBATCH: 24135
EXAM TYPE: siear P4 Lone. [T wu
TRANSDUCER MaNUF: _ KA 5 :
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SIZE: 1.0 ¢’ FREQUENCY: _[.©  Mliz BLOCK TYPE: __/_/__»«_/,___ SERIALNO. 291538
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| e | QRIENTATION SENSITIVITY SET
1 T 3 ; ARIAL NA N /A
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MANUAL ULTRASONIC | REPORT NO.

FENNESSEE VALLEY AUTHORITY | PIPING EXAMINATION
DATA SHEET R- 482C

ROJECT : SEQUOYAH  UNIT: 1 /% | examinaTiONDATE: 3 -27-9 7

SYSTEM : =X START TIME: /039 ENDTIME: _(/ L0
WELD1D.: EL-07 EXAM SURFACE: lD fo
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. el
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EXAMINATION REPORT NO.
TENNESSEE VALLEY AUTHORITY SUMMARY AND
RESOLUTION SHEET R- 9/ g 5 7
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-TENNESSEE VALLEY AUTHORITY

USN-50 ULTRASONIC
CALIBRATION
DATA SHEET

CALIBRATION NO.

R 4827

o i -\ lme (o did 27

i
PROIECT: SEQUAYAM un 4 /€%
PROCEDURE: N-UT- 33 REV:_7__TC: 946 -08

| INSTRUMENT: KEATTKRAMERL.
MODEL/TYPE: - (JSA/- SO
SERALNUMBER: _£ D495

TRANSDUCER MANUF.: _ KA

SERIALNO: N JIB20 [/ HIIB!S
size:_ Jo" & FREQUENCY: _ L. O Miiz

CALIBRATION DATE: ____2-22-97
CAL'BRATION BLOCK NO.: SQ "G4 TEMP: 82 F

SIMULATOR BLOCKNO: __ 7290398

THERMOMETER SERIALNO.S 75364 8/13/37

COUPLANT: WTRASEC ZL BATCH: _ 94125
examTvre: (74 snEar [ tone.  [Ewu

ANGLE YERIFICATION

BLOCK TYPE: _ /W SERIALNO. 79/ 538

caBLe TYre: _KG-/74 LENGTH: _[2Q NOMINAL ANGLE: 44S ™ ACTUAL ANGLE: _4S°
INSTRUMENT SETTINGS
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MANUAL ULTRASONIC REPORT NO.
TENNESSEE VALLEY AUTHORITY PIPING EXAMINATION

DATA SIIEET R- 48°3 /
ROIECT : SEQUOYAN UNIT:__,L.-L CB | exampiation paTE: _3-27-97
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ATTACHMENT 2

ISI PROGRAM DRAWINGS

ISI-0325-C~-02, Revision 2
IS1I-0482-C-01, Revision 1
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ENCLOSURE 2

SEQUOYAH NUCLEAR PLANT
UNIT 2
ASME REQUESTS FOR RELIEF

2-1SI-8, 2-ISI-9, AND 2-ISI-10
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Request For Relief 2-ISI-Ff

Executive Summary: This request for relief addresses a branch
pipe connection weld in the safety
injection system piping. The design
configuration and materials used in the
fabrication of the weld precludes a 100%
ultrasonic examination of the required
volume for Weld SIW-07 (10-inch branch

| connection welded to the outside diameter

of 27.5-inch large bore piping). These
physical examination limitations occur

| when the 1989 code examination

| i requirements are applied in areas of

components constructed and fabricated to

early plant physical designs. Based on
the date of SQN’s construction permit

(May 27, 1970), SQN is exempt from code

requirements for examination access as

allowed in 10 CFR 50.55a(g) (4).

A liquid penetrant surface examination of
essentially 100% of the weld was
performed. An ultrasonic examination was
performed on accessible areas to the
maximum extent practical, given the
physical limitations of the subject weld.
The design configuration limits ultrasonic
examination to approximately 63% of the
weld. It is concluded that performance of
an ultrasonic examination of essentially
100% of branch pipe connection Weld SIW-07
would be impractical. The performance of
the surface examination, and the maximum
extent practical ultrasonic examination of
the subject weld, provides reasonable
assurance of an acceptable level of
quality and safety because the information
and data obtained from the volume examined
provides sufficient information to judge
the overall integrity of the weld.

Therefore, pursuant to 10 CFR
50.55a(g) (5) (iii), it is requested that
relief be granted for the second
inspection interval.

Unit: 2
System: Safety Injection - System 63

2-1SI-8 E2-1
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Components:

ASME Code Class:

Section XI Edition:

Code Table:

Examination Category:

Examination Item
Number :

Code Regmirement:

Code Requirement
From Which Relief
1s Requested:

List Of Items
Associated With

The Relief Request:

Basis for Relief:

Alternative
Examinations:

Justification For
The Granting
Of Relief:

2-15I-8

One Pressure Retaining Branch Pipe Weld
ASME Code Class 1 (Equivalent)

1989 Edition

IWB-2500-1

B-J, Pressure Retaining Welds In Piping

B9.31, Branch Pipe Connection Welds,
Nominal Pipe Size 4 Inches Or Larger

ASME Section XI, Table IWB-2500-1,
Examination Category B-J, Item No. B9.31,
Surface and Volumetric Examinations

Volumetric Examination Coverage

SIW-07, Branch Pipe Connection Weld

The design configuration and materials
used in fabrication of the safety
injection branch piping Weld SIW-07
precludes a volumetric ultrasonic
examination of the required-velume. The
design configuration and material limits
the ultrasonic examination to
approximately 63% of Weld SIW-07.

In lieu of the code required 100%
ultrasonic examination, an ultrasonic
examination was performed on accessible
areas to the maximum extent practical,
given the physical limitations of the
subject weld. A surface examination (PT)
of essentially 100% of the weld was also
performed. Refer to Attachment 1 for the
Examination Data Reports.

(1) The design configuration and materials
used in fabrication of Weld SIW-07
precludes ultrasonic examination of
essentially 100% of the required
examination volume. In order to
examine the weld in accordance with

E2-2
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(2)

the code requirement, the branch
connection would require extensive
redesign and changing of piping
material.

The weld joint detail for Weld SIW-07
is a branch connection welded to a
large bore piping configuration with
the full penetration weld located in
the branch connection (i.e., a branch
connection welded to the outside
diameter of the large bore reactor
coolant system piping). The branch
connection is stainless steel material
and the large bore reactor coolant
system pipe is centrifugal cast CF8M
material (Cold Leg Loop #1 piping).
The ultrasonic volumetric examination
is limited due to the effects of the
anisotropic coarse grain structure of
cast stainless material of the large
bore piping and the weld joint
configuration, which limits search
unit contact and movement on the
branch connection side.

The anisotropic coarse grain structure
of centrifugal cast CF8M material, and
the examination limitation parameters
associated with refracted longitudinal
waves, prevented a meaningful scan
from the large bore piping side (main
loop piping). Weld SIW-07 received
100% of the required coverage with the
axial scans from the branch connection
side utilizing both 45° shear waves
and 60° refracted longitudinal waves.
These examinations provide reasonable
assurance that circumferential flaws
would be detected. Scans for flaws
located transverse to the weld were
limited due to the weld joint
configuration that limited search unit
contact and movement. A 31% required
coverage was achieved for detection of
transverse oriented flaws. The total
ultrasonic examination coverage for
SIW-07 was approximately 63% of the
code required volume.

Radiographic examination, as an
alternative volumetric examination
method, was determined to be
impractical due to restricted access.

g2-3
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Also, the wide variation in component
thickness and joint configuration does
not make radiography an amenable :
option to increase code required
coverage.

(3) A percentage sampling approach
provided by the ASME Section XI Code,
in combination with examinations
performed on similar items, provides
reasonable assurance that significant
degradation, if present, would have
been detected.

Performance of an ultrasonic
volumetric examination of essentially
100% of the required volume of the
pressure retaining branch connection
Weld SIW-07 would be impractical. As
previously discussed, TVA determined
that it would be impractical to
attempt other volumetric examinations
in order to increase examination
coverage. The surface examination of
100% of the weld, adjacent metal, and
the maximum extent practical
ultrasonic examination of the subject
weld, provides reasonable assurance of
an acceptable level of quality and
safety. Significant degradation, if
present, would have been detected
during the ultrasonic examination and
the surface examination that was
performed on the subject weld. As a
result, assurance of structural
integrity for this weld is provided by
the alternative examinations that were
performed.

Therefore, pursuant to 10 CFR
50.5%a(g) (5) (iii), it is recommended
that relief be granted for the second
inspection interval.

Implementation

Schedule: This request for relief is applicable to
the second inspectior interval for SQN
Unit 2. Weld SIW-07 was examined during
the first period of the second 10-year
inspection interval.

References: Attachment 1 - Examination Data Reports:

R-5568 and R-5584.

I1SI Program Drawing: ISI-0002-C-05,
Revision 10.
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2-181-9

Request For Relief 2-ISI-9

This request for relief addresses the
pressurizer nozzle full penetration welds.
The design configuration of the
pressurizer nozzle-to-head welds precludes
an 100% ultrasonic examination of the
required volume for the following nozzle-
to-head welds: RCW-15 (4-inch spray
nozzle) and RCW-21 (l4-inch surge nozzle).
These physical eaamination limitations
occur when the 198% code examination
requirements are apnlied in areas of
components constructed and fabricated to
early plant physical designs. Based on
the date of SQN’s construction permit

(May 27, 1970), SQN is exemytC from code
requirements for examinatioa access as
allowed in 10 CFR 50.55a(g' (4).

An ultrasonic examination was performed on
accessible areas to the maximum extent
practical, given the physical limitations
of the subject welds. The design
configuration limits ultrasonic

ex mination to approximately 71% of Weld
RCH-15 and approximately 60% of Weld
FoW-21. Performance of an ultrasonic
examination of essentially 100% of full
penetration welds in the pressurizer
nozzle-to-vessel head welds, RCW-15 and
RCW-21, would be impractical. The
performance of the ultrasonic examination
of the subject welds to the maximum extent
practical, provides reasonable assurance
of an acceptable level of quality and
safety because the information and data
obtained from the volume examined provides
sufficient information to judge the
overall integrity of the welds.

Therefore, pursuant to 10 CFR
50.55a(g) (5) (iii), it is requested that

relief be granted for SQN’s second
inspection interval.

2
Reactor Coolant - System 68

Two Pressurizer Nozzles, Full Penetration
Welds

E2~1
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Number:
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FromWhich Relief
Is Requested:

List Of Items
Associated With
The Relief Request:

Basis for Relief:

Alternative
Examination:

Justification For The

Granting Of Relief:

2-181-9

ASME Code Class 1 (Equivalent)

1989 Edition

IWB-2500-1

B-D, Full Penetration Welds Of Nozzles In
Vessels

B3.110, Pressurizer Nozzle-to-Vessel Welds

ASME Section XI,
Examination Category B-D,
Volumetric Examination

Table IWB-2500-1,

Item No. B3.110,

Volumetric Examination Coverage

Pressurizer Nozzle-to-Head Weld
Pressurizer Nozzle-to-Head Weld

RCW-15,
RCW-21,

The design configuration of the
pressurizer precludes an ultrasonic
examination of the required volume for the
following nozzle-to-head welds: RCW-15
(4-inch spray nozzle) and RCW-21 (l4-inch
surge nozzle). The design configuration
limits ultrasonic examination to
approximately 71% of Weld RCW-15 and
approximately 60% of Weld RCW-21.

In lieu of the code required 100%
ultrasonic examination an, ultrasonic
examination was performed on accessible
areas to the maximum extent practical,
given the physical limitations of the
pressurizer nozzle-to head welds. Refer
to Attachment 1 for the Examination Data
Reports.

(1) The design configuration of the
subject nozzle-to-head welds precludes
ultrasonic examination of essentially
100% of the required examination
volume. In order to examine the welds
in accordance with the code
requirements, the pressurizer woul-
require extensive design
modifications. The physical
arrangement of RCW-21, in conjunction
with the close curvature of the

E2-2
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(2)

outside wall surfaces of the nozzle,
precludes ultrasonic examination from
the nozzle side. For scans normal to
the weld on -he bottom vessel head
side, examinations are limited to
areas up to approximately 4 inches
from che weld centerline. Limitations
on the bottom head side of RCW-21 are
due the presence of 78 immersion
heaters penetrating the heaa, *hich
restricts the scanning surface ot *he
transducers. The scans for flaws
oriented transverse to the weld are
not obstructed. Therefore, 100% of
the required examination coverage for
flaws transverse to the weld was
obtained. Total examination coverage
of Weld RCW-21 was approximately 60%
of the code required volume.

The physical arrangement of RCW-15, in
conjunction with the close curvature
of the outside wall surfaces of the
nozzle, precludes ultrasonic
examination from the nozzle side.
Scans normal to the weld from the head
side were not obstructed, allowing
complete coverage of the weld from one
side. Examination coverage from the
one side provides reasonable assurance
that no flaws parallel to the weld are
present. In addition, approximately
81% of the required ultrasonic
examination volume for flaws
transverse to the weld was performed
from the vessel head side. Total
combined examination coverage of Weld
RCW-15 was approximately 71% of the
code required volume.

Radiographic examination, as an
alternate volumetric examination
method, was determined to be
impractical due the thickness of the
component. Gaining access to the in-
side surface of the pressurizer to
place radiographic film would require
extensive personnel protection due to
hign radiation and contamination
levels. The pressurizer manway would
have to be removed, decontamination
performed, and specialized scaffolding
erected to gain access. The
additional code coverage gained by

E2~3
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(3)

radiography and/or ultrasonics from
the inner surface is impractical when
weighed against the radiological
concerns. The estimated radiological
conditions were determined to be the
following:

35-40 rad/hour beta (uncorrected)
10-12 rem/hour gamma
1 rad/hour per 100 square cm

Maximum stay time to maintain exposure
to less than 1 rem is approximately 5
minutes. Special clothing would be
required for protection from the
extremely high contamination levels
and from the high beta dose rate.

Respiratory protection would be
required. Industrial safety would
also be a major concern (heat stress,
confined space, and climbing/falling
hazards). Estimates are based on
actual experience inside primary
components such as steam generators.

A percentage sampling approach
provided by the ASME Section XI Code,
in combination with examinations
performed on similar items, provides
reasonable assurance that significant
degradation, if present, would have
been detected.

Performance of an ultrasonic
volumetric examination of essentially
100% of full penetration welds in the
pressurizer nozzle-to-vessel head
(Welds RCW-15 and RCW-21) would be
impractical. As previously discussed,
TVA determined that it would be
impractical to attempt other
volumetric examinations in order to
increase examination coverage. A
maximum extent practical ultrasonic
examination of the subject welds
provides reasonable assurance of an
acceptable level of quality and
safety. Significant degradation, if
present, would have been detected

during the ultrasonic examination that

was performed on the welds. As a

E2-4
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RESOLUTION SHEET -7

PRQUECT: _ 4 NP uNIT. 2 PAMNER LA . OuiARES LY by

SYSTEM: P2R (‘ocaa\ T4 -03%%-(-C1 Kev.2 BAMINER TO.LD. AN ::\T; Lv T

WELDID: P - 2! EXAMINER: AW v N/

cowia Aoz  To _Sweil EXAMINER [ A : LV / A
e e

PROCEDURE: N- UT-1% nsv.floﬁw e /A CALSHTNOS: 270, <07/¢, co7/ €27/

noemetioo:s Sur Oer Owr Owvr

Tleis REporsr Cow "5»&5 Tie DaTA Avsoc ATER WITH T
| Mayuae (lomeaseanc, Exangoation oF BCQW-2) Fe ASME Sec T Cecoer. |

o ZEZoeoASE TNDICATON were NoweD .
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EMJM&E&&_@&“N 9 Soe,wrn A B35
o T S WN"AT o PE&Q‘TQ.AT\QQ o Q*TQ»\ ofF P2R.

THRICH,. Con Fre UMt ¢

oS LI TED Th 3&Eel 306 DLe T2 GEo M8

[
Petae 57 XL COYERACE [Fol THIS LXAM 1S s55.S2pn

¢ ANII
A A ONUVAEES Q
EVALUATOR: ’m——:ﬂb—w\/& /g DATE: .Qél.@.‘li(-i__
e §7/5

CONCURRENCE: 0’?/‘%/”’% _ wevee _Z oare 5/9/%4 4.
p 2 paGE /_OF /2

TVA 19670C (NP 7892)



b | R-5673

: USN-50 ULTRASQNIC CALIBRATION NO.
TENNESSEE VALLEY AUTHORITY CALIBRATION
DATA SHEET C- 07¢9
~OIECT: __SQuF UNI:_2 | causraTioN DATE: 0¥/ 30/%
PROCEDURE: N.UT- /9 _REv.: ¥ TC: u/k CALIBRATION BLOCK NO.. _BANAPFT _ temr: 39 +¢
INSTRUMENT: oo e €RMER. SIMULATOR BLOCK No: _ZI/7/F
MODELTYPE: __«3M- SO THERMOMETER SERIALNO: _85 2 /86 (u Dug 1757
— -1,
SERALNUMBER: . £/8522 COUPLANT: Liredetl T BATCH: 29125 L
EXAM TYPE: SHEAR LONG.
TRANSDUCER MANUF.: __Aeo7EcH - L L w
SERIALNO: __ AR S5¢2 " ANGLE VERIFICATION
size. /-0 Luwo  FREQUENCY: _Z.25  Miu BLOCK TYPE: T Tyae 2 SERIALNO. 729/ %/
g £ ™ R 2 " 4 -
cABLETYPE:  BSSFC /il LeNaTit 204 NOMINAL ANGLE: __&°  AcTUAL ANGLE: _O°
e INSTRUMENT SETTINGS
‘o - s REFLECTOR REFERENCE DATA
| ORIENTATION SENSITIVITY SET
i ’ ‘LZ;' ] ; AXIAL ,U/ﬂ AJTA
CIRC :
¥ ity 235 E
z % |  TOF (PEAK / FLANK): _AZANK _ ANGLE: _AfF__ UEG
N
| - o | DELAY: _D:b7 2 s 7ERO: _D.67F s
i I,f ' ‘ MATL YELOCITY: : 2330 _uS RANGE: ‘{'00
D o " Lhew
” REJECT: O % PULSER: __//&¥
| 4
20 ; ouat: [ J onv [ o
; INITIAL CALIBRATION
DISPLAY WIDTH 4. 09 ’ INTTIAL TIME: /O3 FINALTIME: _I(AR
REF. REFLECTOR: Lanpds SOM cAN: 235 48 VERIFICATION TIMFS
D7z 1D jeug 13w/ Y
AMPLITUDE: __ 40 % METAL PATH: .
e ETALPATH: Q222" 57 078 yja D /a1 [A
70 40 2 0 |
58 antieat  LoaliiALL 150;: 0 | 380 © | 50 10 s 114
L [ SIGNAL2 4 | 4o S0 |2y | 20 | (S5 | /2 o5 |
{ B —
SIGNAL AMP, | 30 % J2w48 161024 20 % 64 10 96 40 % 64 10 96
K 4o Zo £O [@)
.. -3 S T IN -
REFER TO CALIBRATION REPORT __ALZ@___ FOR PREVIOUS SATISFACTOR Y LINEARITY
COMMENTS: __Nang WELD(s) EXAMINED: LUD -2 1

even L AN 2Gpe
LEVEL: & }//// DATE: (‘//‘éé‘ o

\MINER:

EXAMINER:
REVIEWEDBY:




K- 5673

USN-59 ULTRASQNIC

CALIBRATION NO.

TENNESSEE VALLEY AUTHORITY CALIBRATION

DATA SHEET C-907/0
.«01EcT: ___S QNP UNIT: _ o) CALIBRATION DATE ’c/ 76
pROCEDURE: N-UT- 19 Rrev: 9 TC: {/A CALIBRATION BLOCK NO.: 1,1/»’-7‘7 TEmr. 77
———— TV 3 [ SPTYT, SIMULATOR BLOCK No: __ 191719
MoDELTYPE: _ (A SN -SD THERMOMETER SERIALNO: ST 286 co/dlyerin
SERALNUMBER: £/ FSo & COUPLANT: _td/tracal I gatci. 9925

EXAM TYPE: SHEAR [ wone.

mEn

TRANSDUCER MANUF. _K& - AemoTecs

SERIAL NO.:

£252:8

ANGLE VERIFICATION

SIZE: .80 x 1.© FREQUENCY:

CABLE TYPE: 1653ch LENGTH: _204 -~

z2.25

Milz

NOMINAL ANGLE: _ 45" ACTU

AL ANGCLE:

BLOCK TYPE: _IIW Tyee 2 SERIALNO. 727/9/

o~ 0
.

INSTRUMENT SETTINGS

100 DAC REFLECTOR REFERENCE DATA
. [. ORIENTATION SENSITIVITY SET
3 } AXIAL N A
e lla I CIRC 26 Db ¥
Y AN "
e Y TOF (PEAK/ FLANK): _MER e ancLs: _ 4l vec.
BT
L co AP | petay: 383 78RQ: LL49Y s
a8 N L
. g i MATL VELOCITY: ./"37 W RANCE: &.9
et B R | b
- | " ~. REsECT: _ 0 % pulssr. ek
: -
n | tv A pual: (] on [ oFF
: | \’é INITIAL CALIBRATION
DISPLAY WIDTH .Y . INTTIAL TIME: /15 ANALTIME: _1 1S
REF. REFLECTOR: & e ADW _ GAIN: _J& 43 VERIFICATION TIMES
D edg 12 1315 19 N/ 9 a/
AMPLITUDE: ___ <O % METALPATH: _l. 28D PR o e
0 30 20 10
g s SIGNAL1 | 100 | s0 20 | 70 & | so 4
L i - SIGNAL 2 %0 |45 lve 136 |0 j2s 2o | /5 |s0 |8
[ E GAIN SET 5 1 SET . 12 SeT *6
- [ATTENUATOR l - . 12
N. € (ATTENUATOR AL AMP. | 10 % 2048 16 10 24 0% | 641096 40% | 64w 36
K 55 plo 20 y =0
REFER TO CALIBRATION REPORT EOR PREVIOUS SATISFACTOR Y LINEARITY

COMMENTS: 3/2

S/ DR Durr

) WELD(s) EXAMINED: Lo - Z |

AMINER:
EXAMINER:
REVIEWEDBY:

T, TR S ANTL: /-‘g}”

LEVEL _ / |oate {//‘/ﬂ

Leven S DATE /556 | oace _3__or (5
—_
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i _
BEAM SPREAD REPORT NO.
TENNESSEE VALLEY AUTHORITY AND RESOLUTION —r
DATA SHEET R- 5473
PROJECT: _ A NP UNIT: 2 | BEAM SPREAD DATE: 05 Y/O (Y[ T
SEARCH UNIT PROCEDURE: N-UT- 1§ mev. _9 e wla
MANUFACTURER K& A N CALIBRATION SHEETNO.C- @ 7/9@
SIZE: .20 x |.OO FREQ: 2.25 MhZ UT INSTRUMENT
sn E252.15 NOM. ANGLE 45 MANUFACTURER: _ K2a U TKRAMETR.
MEASURED ANGLE: Al* DEQ. MOOEL NUMBER: __ LISN) - SO
BEAM SPREAD: 1) 0" DEQ seRALNUMBER: _E(BS0 2
TRAILNG RAY (W1) W MAX LEADING RAY (W2)
,OH,?,,LS,‘ 20% DAC S0% DAC 100% DAC 50% DAC 20% DAC
w MP W MP w MP - MP - MP
147 055 logd o3 |oceolo®s |1o72 | 1o [1I84 || 11234
1/27 125 [1945 | (45 (203 | LLO [2.106 | 187 12315 1204 [240
3/47 2.08 (2956 | 2.8 od4) 1258 |3 307 2.8 |3.506 D05 B.L52

E N Y T

TBAILING BAY (W1)

R.G. 1.150 RESOLUTION YERFICATION

\ / \ /
NEAR SURFACE REFLECTOR: ) pePTH: N ST, UEN R Y
FAR SURFACE REFLECTOR: /5 DEPTH: [ A N,  SIZE: / A~

. SCANNING (REFLECTORS PROVIDE 9% DAC SIGNALS AT SCANNING SPEED: Oves Owno

remarks (o Buix BNP- 79

o ANl 2

EXAMINER: ' : e 7

EXAMINER: 7/{ | e - AR / / DATE: /A‘/f‘
: ! g A 5 AL -

AEVIT &0 BY: . OATE: o ll=. page § oF /S

(.

TVA 19670A (NP 7/82)




BEAM SPREAD

REPORT NO.

TENNESSEE VALLEY AUTHORITY AND RESOLUTION
DATA SHEET R-5273
PROJECT: AHNP UNIT: 2 | BEAMSPREADDATE: _QO9 !o | /Q(_,
SEARCH UNIT PROCEDURE: N-UT-_ |9  mev. 9 e N/A
MANUFACTURER KB Ame CALIBRATION SHEETNO.C- 4 7//
SZE: .S 1.0 FREQ: _ Z2.25 MhZ UT INSTRUMENT
SN E28 215 _ NOM.ANGLE LO MANUFACTURER _ [RAUTERAMEE. &
MEASURED ANGLE: lal DEQ MODEL NUMBER 6N SO
BEAM SPREAD: 12.5° DEG. SERALNUMBER € IBSO 2
TRAILNG RAY (W1) W MAX LEADING RAY (W2)
HOLE
POSITION 20% DAC 50% DAC 100% DAC 50% DAC 20% DAC
W MP W MP ~ MP W o) MP ¥ MP
1/41 1A [ \84 L2 |1L.302 |.4 1.A83F 1 1.84 |1.869 1205 |z.043
127 224 |2548 | 2.4 1269% | 284 |3cFl |398 (3334140 41
34t 253(doz | 335 (4228 | 4.25 [4.668 15373 |S.66] 6! 1630

fo
LE éu’Ng EAY (N ———%
\ » v

R.G. 1.150 RESOLUTICON VERFICATION

;-

NEAR SURFACE PEFLECTOR: Y DEPTH: A IN.  SIZE: 5)‘ [
FAR SURFACE REFLECTOR: [ A OEPTH: _; A N sze __ (A
SCANNING (REFLECTORS PROVIDE 50% DAC SIGNALS AT scaniNG speeD:  [Jves [Owno
remarxs (p, Bux BNP-39
-7/f/‘* Jal 4. DL RRES ANII ‘%"
EXAMINER: __ g, LEVEL: _ & 7
EXAMINER: AL-,L!'./ a2 LEVEL: _Z by ; DATE: )//‘ /Q‘
o 77 5/5/5 ,
REVIEWED 8Y: P LEVEL: DATE: /%7 sadd 7 or /éf

TVA 19870A (NP 7/82)
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WALL THICKNESS

CROWN WIDTH: 2.3

WELD LENGTH: — $&:25

TVA REPQRT NO
PROFILE SHEET R 5673
PROJECT: LanNp WELD NO: - 21
UNIT: e SYSTEM: Q60 PZR
Record Thickness Measurements As Waeld * Weld Edge
Indicates, Including Weld Width, Centeriine
Edge-To-Ed e A 0° - 2.5" :: 2.5" il ;
Position | 0° [90°[180°| 270" [ [z] m . v PR
|
E 1\*’ t/ R [ 2 Side
I A
oL ¥ |
E ; "“5 / A F'owl
CROWN HEIGHT: __ELUSH DIAMETER: u/A i

eoud. B L owas
OWMTINED Flloit WesTinskion s

%5 Lniraron ®

LEVEL: Z

‘-‘-“"""%-

AN

=

REVIEWED BY %.//43&2\

o5 /08 /%

DATE:

/ oy
§ & T
W . 5 5-75 |oars 5%,{2‘ L R

LEVEL:.

pace /L

oF /f
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ATTACHMENT 2

ISI PROGRAM DRAWING

ISI-0396-C~-01, REVISION 4



PIAM-1

suPPCRl SXIRl
LAaRY

P PRESSUR I ZER
sHELL
RCY-21

DETAIL A

ACw-21
ACw-21-IR

/Stt DETAIL A /

) ”

0i

SECTION B-8

NOM INAL

3
THICKNESS

B

NILLE !r# . PUlC(S SEISMIC LUGS)
NOTE
(1YP. 4 PLACLS)

TRUNN 1 ON
/ tive.

PIRM- ) l S(

FL1

REFERENCE DRA'INGS

CONTRACT NO. C60-91934 N)U-I-.l
PRESSURIZER MAW‘I. chs . 37}

MATERIAL SPECIF ICATIONS

ALL VESSEL SHMELL AND MEAD SECTIONS
ARE FABRICATED OF SA-313. CLASS 2
LANGANE SE -MOUYEOENUM STEEL AND A

CLAD WITN AUSTENITIC STAINLESS STeed.

IME NOZZLES ARE FABRICATED OF SA-508,
CLASS 2, MANGANESE -MO( YBOENUM STEEL .

SAFE END CONNECTIONS ARE SA-182,
GR. F-J16L FORGINGS

IHE SUPPORT SKIRT IS APPROXIMATELY
1.3 INCHES THICK AND 1S FABRICATLD OF
SA-316, CAR_J0. CARBON STEEL PLATE

[ w6

ASME (CC-1) EGUIVALINT
TYP. 4 NOJZLES

g | A

T’P-.

ClAOO NG

L1907 NOMINAL \

RCwW-13
RCw-15-1IR

~RACwW-24-SE

- 2.5 NOMINA
MEAD THIC nucss

wce-29-5€

3.0 NOMINA
MEAD THICKNESS

(SEE NOTE 1) wP-1

SAFETY NOZZLE

RCwW-25-SE
« A" LuG
RCw-1§ ——-
RCw-16-1IR

SAFETY NOZILE —

RCw-26-5E
ace-17
- "R RCW-17-1IR

LuG

B
o '8“

3

-43"

) 1M NS 1 ONS NOT 1M _THE SCOPE OF

T

. :N( %V”M’ BOUNDARY

L. -k

ﬂ.

LA ]

RCw.28-SF

RCw-19
ACW-19-1R

/Luc

SPRAY NOZZILE
§ v 270"

- RCW-27-SE
- RCw-18
ACW-18-iR
LUG

RELIEF NOZZLE

(S(( Dl’"'l 8)

PIR 10
wIr s —

BMTING #{01-16)

PETAIL B

acw-20-1

TRUE ORTENTAT LON
ATION SEE TOC ViEw

NOTES,

THIS OWG SUPERCEDES !S1-0308-A,
IS1-032)-A, AND 1S1-0299-8.

FOR UNIT 1 D¥GC SEE 1Si-0394-C.
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Executive Summary:

2-181-10

Request For Relief 2-ISI-10

This request for relief addresses
circumferential pressure retaining welds
in the reactor coolant system. The design
configuration and materials used in the
fabrication of the subject piping welds
precludes a 100% ultrasonic examination of
the required volume for the following
welds: RC-06 (pipe elbow to pump casing)
and RC-07 (pump casing to pipe). These
physical examination limitations occur
when the 1989 code examination
requirements are applied in areas of
components constructed and fabricated to
early plant physical designs. Based on
the date of SQN’s construction permit

(May 27, 1970), SQN is exempt from code
requirements for examination access as
allowed in 10 CFR 50.55a(g) (4).

A liquid penetrant surface examination was
performed on 100% of the subject welds.

An ultrasonic examination was performed on
accessible areas to the maximum extent
practical, given the physical limitations
and materials of the subject welds. The
design configuration and materials used
limits ultrasonic examination to
approximately 50% of Weld RC-06 and
approximately 50% of Weld RC-07.
Performance of an ultrasonic examination
of essentially 100% of the circumferential
pressure retaining welds, RC-06 and RC-07,
would be impractical. A surface
examination, and the maximum extent
practical ultrasonic examination of the
subject welds, provide reasonable
assurance of an acceptable level of
quality and safety because the information
and data obtained from the volume examined
provides sufficient information to judge
the overall integrity of the welds.

Therefore, pursuant to 10 CFR
50.55a(g) (5) (iii), it is requested that
relief be granted for the second
inspection interval.
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Onit:

System:

Components:

ASME Code Class:

Section XI Edition:

Code Table:

Examination Category:

Examination Item
Number:

Code Requirement:

Code Requirement
From Which Relief
Is Requested:

List Of Items
Associated With

The Relilef Reguest:

Basis for Relief:

Alternative
Examinations:

2-181-10

2
Reactor Coolant - System 68

Two Piping Circumferential Pressure
Retaining Welds

ASME Code Class 1 (Equivalent)
1989 Edition
IWB-2500-1

B-J, Pressure Retaining Welds In Piping

B9.11, Circumferential Welds Nominal Pipe

ASME Section XI, Table IWB-2500-1,
Examination Category B-J, Item No. B9.1l1l
Surface And Volumetric Examinations

Volumetric Examination Coverage

RC-06, Piping To Reactor Coolant Pump
Circumferential Weld
RC-07, Piping To Reactor Coolant Pump
Circumferential Weld

The design configuration and materials
used in the fabrication of the reactor
coolant pump and the reactor coolant
piping preclude an ultrasonic examination
of the required volume of pressure
retaining circumferential Welds RC-06 and
RC-07. The design configuration and
materials limitg ultrasonic examination to
approximately 50% of weld RC-06 and
approximately 50% of weld RC-07.

In lieu of th2 code required 100%
ultrasonic examination, an ultrasonic
examination was performed on accessible
areas to the maximum extent practical,
given the physical limitations of the
subject welds. A surface examination (PT)
of 100% of Welds RC-(6 and RC-07 was also
performed. Refer to Attachment 1 for the
Examination Data Reports.

E2~2



Justification For The

Granting Of Relief:

2-181-10

(1) The design configuration and materials

used in the fabrication of the subject
piping welds preclude ultrasonic
examination of essentially 100% of the
required examination volume. In order
to examine the welds in accordance
with the code requirement, the reactor
coolant pump would require extensive
redesign along with changing the pump
and piping material.

The weld joint detail for Weld RC-06
consists of a pipe elbow welded to a
pump casing. The pipe elbow is static
cast CF8M material welded to a static
cast CF8M material pump casing. The
weld joint detail for Weld RC-07
consists of a pump casing to pipe
configuration. The pump is static
cast CF8M material welded to
centrifugal cast CF8M material piping.
The examination is limited due to the
design configuration and the effects
of the anisotropic coarse grain
structure of cast stainless material
and the weld joint configuration,
which limits search unit contact and
movement.

Total ultrasonic examination coverage
for RC-06 and RC-07 was approximately
50% of the required code coverage for
each weld. Due to the anisotropic
coarse grain structure of cast
stainless CF8M materials, the
examination was limited to the 1/2 vee
technique using refracted longitudinal
waves. Both welds received 100%
coverage from one side scanning in the
axial direction with the sound beam
directed toward the pump. No scans
were performed from the pump side in
the axial direction due to the pump
taper interference; therefore, 0%
coverage was obtained from this
direction. It is reasonable to assume
that circumferential flaws would be
detected to the degree comparable with
industry standards. Circumferential
scans were limited to 50% each, due to
the loss of search unit contact
associated with the pump taper on the

pump side.

E2-3
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(2)

(3)

(4)

Radiographic examination, as an
alternate volumetric examination
method, was determined to be
impractical due the material thickness
(approximately 3 inches) and the pipe
being filled with water. Realignment
of the system to drain all of the
water would substantially increase
radiation levels.

Westinghouse plants have no history of
pipe cracking failure in the reactor
coolant primary loop. For stress
corrosion cracking (SCC) to occur, the
following three conditicons must exist
simultaneously: high censile
stresses, a susceptible material, and
a corrosive environment. The
potential for SCC is minimized in
Westinghouse PWR’s by material
selection and prevention of a
corrosive environment (reference
Westinghouse RCS Piping Flawbase
Handbook, WCAP-13670).

A percentage sampling approach
provided by the ASME Section XI Code,
in combination with examinations
performed on similar items, provides
reasonable assurance that significant
degradation, if present, would have
been detected.

Performance of an ultrasonic
volumetric examination of essentia.ly
100% of the required volume of
pressure retaining circumferential
Welds RC-06 and RC-07 in the reactor
coolant main loop piping would be
impractical. In addition, it would be
impractical to perform other
volumetric examinations, which may
increase examination coverage. The
surface examination of 100% of the
weld area, adjacent metal, and maximum
extent practical ultrasonic
examination of the subject welds,
provide reasonable assurance of an
acceptable level of quality and
safety. Significant degradation, if
present, would have been detected
during the ultrasonic examination and

E2-4
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the surface examination that was
performed on the subject welds. As a
result, assurance of structural
integrity for these welds is provided
by the alternative examinations that
were performed.

Therefore, pursuant to 10 CFR
50.55a(g) (5) (iii), it is requested
that relief be granted for the second
inspection interval.

This request for relief is applicable to
the second inspection interval for SQN
Unit 2. Welds RC-06 and RC-07 were
examined during the first period of the
second 10-year inspection interval.

Attachment 1 - Examination Data Reports:
R-5560, R-5566, R-5590, and R-5591.

Attachment 2 - ISI Program Drawings: ISI~

0008-C-01, Revision 6 and 181-0307-C-01,
Revision 8.

E2=2



ATTACHMFNT 1

EXAMINATION DATA REPORTS

R-5560
R-5566
R-5590
R-5591



RECORD OF REPORT NO.
TENNESSEE VALLEY AUTHORITY | LIQUID PENETRANT

EXAMINATION R- 5540

+ROJECT : SoN T e EXAMINATION DATE: ‘1;/,2]// 96
SYSTEM: __ O ©8 STARTTIME: _ O F© 6 ENDTIME: /O OO

WELD / COMPONENT1D.: _ /FC -0 &

EXAM SURFACE: D D oD B/

conric: _ELBow) T0_Pum? e ORIGINAL EXAMINATION [~ REEXAMINATION [
FROCEDURE: N-PT-_ D REV: £2 T 32122 | mererence orawnG No._Z ST - 0008-c-0] K6

asmgsscriont [ asuEsscmionxa [ | CODECLASS/CATEGORY I/BJ

asmesecnionm [ ANSIB3LI - ACCEPTANCE CRITERIA
assesecrionvin (] anstears O NeT9  appENDxA []  aeeenorxs (B
AWS D11 o OTHER _#//A O] OTHER 44/14-
METHOD OF EXAMINATION
METHOD PENETRANT MATERIALS

[T] WATER WASHABLE FLUORESCENT DYE BRAND NAME: __/M a ;Mq_z[‘ Lax

[(] POST-EMULSIFLABLE FLUORESCENT DYE PENETRANT TYPE: SK L-HF  satcino. 72 402K

(7] SOLVENT-REMOVABLE FLUORESCENTDYE | REMOVER TYPE: SK&-S  patcuno. F6A03K

[] WATER-WASHABLE VISIBLE DYE DEVELOPER TYPE: SKD - £ Batchno. 87K B35

] POST-EMULSIFIABLE VISIBLE DYE

[ SOLVENT REMOVEABLE VISIBLE DYE s A ah isbate T ar e

PART TEMPERATURE: 7& d PYROMETER S/N 52 _2..3 4 CAL. DATEDUE: _/& - 4~ 3 (

ThaE 3/
RESULTS OF EXAMINATION:  SATISFACTORY [C}— UNSATISFACTORY [[] NO!NO,:_Aj//A

EXPLANATION OF UNSATISFACTORY RESULTS: _ A2 2 €

REMARKS / LIMITATIONS: __ Aen €

(AMINER %W,QM LEVEL: AN g
l EXAMINER > /d'v“*«‘ﬁ LEVEL:

z S DA1E: %22]
REVIEWED BY: )MM%W«\\ LEVEL:E— oate 423 3o PaGe L OF L]

-

N



RECORD OF REPORT NO.
TENNESSEE VALLEY AUTHORITY LIQUID PENETRANT /6
EXAMINATION R- 556
RIS T R, | o I AR EXAMINATION DATE: _“-21-96 : g
SYSTEM: REMCTOR COOLANT STARTTIME: 04 16 ENDTIME. 058 ¢S
WELD/COMPONENTID.: _RL. ~Q72 EXAM SURFACE: 119) D oD E
CONFIG : Puam? TO _PLPE ORIGINAL EXAMINATION (] REEXAMINATION []

PROCEDURE:N-PT- 9 __ REV. 12 TC: 3w:- 05400 | REFERENCE DRAWING NO. Z§1-0008-£-01
ASMESECTIONT  []  AsmesecTionxt [ | CODECLASS/CATEGORY BT -1

asmesecrionm ] anstBant ™ ACLEFLANGE CRITRIGA
asmesecrionvim [ ansteats " N-pT9  APPENDIXA []  appenorxs 29
AWS DLL [0  omer_ny4 O OTHER )
METHOD OF EXAMINATION
METHOD PENETRANT MATERIALS

[T] WATER-WASHABLE FLUORESGENT DYE BRAND NAME: MAGNAELUX

[] POST-EMULSIFIABLE FLUORESCENT DYE PENETRANT TYPE: Sk1.- P BATCHNO. 43802 K

[] SOLVENTREMOVABLE FLUORESCENTDYE | REMOVERTYPE: SXC:S  BATCHNO JWAQIK

[] WATER-WASHABLE VISIBLE DYE DEVELOPER TYPE: SKD-AIE _ BATCHNO 89K (38

(] POST-EMULSIFIABLE VISIBLE DYE

B) SOLVENT REMOVEABLE VISBLE DYE s R AL e 4

PART TEMPERATURE: _82 i PYROMETERSN: 871916 . CAL.DATEDUE: (l=-1~-96

RESULTS OF EXAMINATION:  SATISFACTORY [X] UNSATISFACTORY [] NOINO.: _al/A o

EXPLANATION OF UNSATISFACTORY RESULTS: "

LEVEL: _ﬂ:_____ ANTI 71,0\—

CAMINER :

EXAMINERTZ

LEVEL: o / DATE /Mé;

REVIEWED 8

EVEL: . 44
LEVEL: paTe : Y444 PAGE _L_OF L__




EXAMINATION REPORT NO.
TENNESSEE VALLEY AUTHORMY SUMMARY AND R ‘”"b’ 95]
RESOLUTION SHEET il

PROJECT SQ NP UNIT 2 EXAMINER: JoMn &. ARBOTT W _TIC ¥

SYSTEM: RLDS OLd examner: CAREY LAﬁo}A v T

WELD 1.0 ReE-O1 EXAMINER: n|A LV A

CONFIG: __ TOMP o ___P\Pé EXAMINER wA o ~’t6 Bi
FLOW caLsHrnos C 0605 ¢ 6

PROCEDURE: N-UT-33 ReEv: _1__ TC 96-08 P

noemetHoo: &ur Oer Owmr Ovr,

W oRT A 2 T LATED WirH THE Manvay
ULTRASONIC, EXAMINATION oF Waih® RE-07. THia EXAMIVATION

p——

Was PegFoamet ' ACordAnes Whith ASME sec, XU

Due T THe ATNN. ATIVE Mam_g gzghmznr:gth CAST STAINLESS
&T v wWhaveE TE ov <

Al ExaminAT onNs WERE PERFORMED Wity A AS® REFRACTED LonG TUDINAL
b’me‘. TECHMN I QUE .

“rpny * A - Notr PEREIRMED TE To ConFigURATION
Sean A S 46 - NEL

APPROXIMATELY SO% oF THe ExAMINATION REQUIRED Volome
WAS OBTANED |,
S ~25%
SCANS S, -25 %
moraL Acieved - S0% ¢

AN 2
: DATE. 5//;, /f/

PAGE _| OF _E_Vﬁ"

TVA 19670C (NP 7/92)




;@- 5590

USN-50 ULTRASONIC

CALIBRATION NO.

SERALNUMBER: £E242957

b —

TRANSDUCER MANUF.: _KBA
SERIALNO.: HUBIB / HIIB8IT

TENNESSEE VALLEY AUTHORITY CALIBRATION

DATA SHEET C-0607%
- ROIECT: _OQNF UNIT: _% CALIBRATION DATE: __4:27-96
PROCEDURE: N.UT- 33 REV.: 1 __TC: 94-08 CALIBRATION BLOCKNO.: _8Q-G3  TEMP.: 17.2°F
INSTRUMENT: KB SIMULATOR BLOCK NO.: _93-5723
MODEUTYPE: _QON- SO THERMOMETER SERIALNO.: S852193 pos i]-18-96

COUPLART: QLTRAGEL IL  BATCH: 093081
EXAM TYPE: [Fa] sitear [a] tone.  [£] we

ANGLE VERIFICATION

SIZE: __1D° FREQUENCY: __ 1.0 Milz BLOCK TYPE: ROMPAS SERIALNO. 93-5723
CABLETYPE: _84:-SB LENGTH: _(20 - NOMINAL ANGLE: _48 _ ACTUAL ANGLE: _4S
INSTRUMENT SETTINGS
100 DAC REFLECTOR REFERENCE DATA
r ORIENTATION SENSITIVITY SET
AXIAL ' A
g Ar N/A Ny,
’ CIRC Se: 5 oY)
M ¥ > e 2 2
P \ - TOF (PEAK / FLANK): PEAK _ ANGLE: _45 DEG.
L
X
i ’“Z Z‘T I3 & 55 5 DELAY: I2.09 oS ZERO: _ID OB S
t gl \ MATL VELOCITY: 2187 uS RANGE: _S.0
5 y
g Enea REJECT: __ O % PULSER: __DuAL
20 \\ DUAL: [ZT ON OFF
8 INITIAL CALIBRATION
DISPLAY WIDTH s.0 ’ INTTIAL TIME: /208  FINALTIME: _/430

REF. REFLECTOR: RoMPAS  CAIN: £§5.5 d8

VERIFICATION TIMES

1) 1245 |2) A 3 wia ) /s
! UDE: 1.0 " v
AMPLITUDE: __ 10 % METALPATH: 1.090) s - g i
SIONAL 1 100 | %0 20 | 0 | 6 | so | 40 10 0 | 10
VERTICAL =
L u SIGNAL 2 0 |45 |40 |35 |30 28 (201 1S |10 | S
B g - +6
, GAIN SET o .12 SET .12 SET
. [ATTENUATOR
i SIGNAL AMP. | 80 % 12148 16 10 24 20%| 641096 40% |- 641096
” o8 20 - QR
REFER TO CALIBRATION REIURT __~/4 FOR PREVIOUS SATISEACIORY LINEARITY

COMMENTS: Cal. For Axial SCAM

WELD(s) EXAMINED:

CONTIRED ShOE Rl =01
— F ——
AMINER: LEVEL __ZE il 7. *
EXAMINER, M;ég. el 2k Ll DATE: ,//: él |
\1 [ & W f — ¢ il
REVIEWED BY: HAW o, u—:vsx.;_jié_ DATE: 12V % | pace _&= oF _2 K
N\ -’




~\

R- 5590

USN-50 ULTRASONIC CALIBRATION NO.
TENNESSEE VALLEY AUTHORITY | CALIBRATION PR g
DATA SHEET . ‘ g

o

CALIBRATION DATE

CALIBRATION BLOCK NO

SIMULATOR BLOCK NO

THERMOMETER St

rer ol ' e ~
TRANSDUCER MANUF.: __KBA
: =

o -
T

NOMINAL ANGLE

INSTRUMENT SETTINGS

ENCE

JF (PEAK / FLANK

|
I
|
|
|

INITIAL CALIBRATION

i l
'8
f )

MUY Bl INTTT 132 4 FINALTIME: /Y. 28

VERIFICATION TIMES

Bomfas SO¥ CAN: :
13 3L 13
| A

S

METAL PATH

et T

100 | 90 | 70 “
30 ; o | I Jo
SET | 4 [ _ Tor
80 % 32 161 20 %

.

A2
AMINER: ,a-#_r
=
EXAMINE _/;bi 'éz g
REVL r; Y \

R
REVIEW :)' Y




MANUAL ULTRASONIC REPORT NO.
TENNESSEE VALLEY AUTHORITY PIPING EXAMINATION

-
DATA SHEET R- 5978
AQIECT: _DQWP LRI - EXAMINATION DATE: __4-27-9¢
SYSTEM: _0GQ® STARTTIME: __/245  ENDTIME: _/320
WELDLD.: _RC-O1 EXAMSURFACE: B ID [T oD
CONFIG.: __FmpP TO __E\PE MATERIALTYPE: BB cs B ss [ cscL [ ccss
— SURFACETEMP:. J4. *F PYRONO: S§%2193
FLOW - DuE (1-18-9¢
PROCEDURE: N.UT. 33 REV._1 TC: _9L-0O& CALIBRATION SHEETNO. [ c. 0603 | c. pépy
e e EXAMINATION ANGLE 45 a-. DEC. |r—wpa 95,0 DEG
Wo REFERENCE: HQLD C: > 2L DEG
. CIRC.SCAN SENSTVITY [k ¥ e g o aall " " ¢8 n
Lo REFERENCE: _TDC AXIAL SCAN SENSTTIVITY | (1.5 dB . an
iNp| L (in) FROM REF. AT MAX AMP M'\\{"‘, 3;3“ NOM. | o INDICATION INFORMATION:
A. . ' N ;r) ) ‘—-
NOJ L fusaxt L2 | wMAx| MPMAX] DMAX | o pac| 3.14 | ANG TYPE, DAMPING, ETC.

4 1 ATa v | ugs

t ) LS al v’ NRT

R

”

(e 1ASa|Y | NRZ

I
|
l
|
i
:
|
|
|

Pl
Lo
REMARKS / LIMITATIONS: Ao Scan 3 Due To ConEiG,

Level _Z Raal, ; S

LEVEL: z al | paTE: Z '
vl ,’-’.{) 7 . ‘
LEVEL ;Eg N DATE‘ : .:—./__.. PACE i OF L




WALL T REPORT MNQ:
TVA HICKNESS s
PROFILE SHEET K-52 7

PROJECT: SQN P wetono: _ RC-07

UNIT: e SYSTEM: Q68
Record Thickness Messuremaents As Weld * Weld Edge
indicated, Including Weld Width, Centarline
Edge-To-Edge At 0O* - 2.5" > 2.8° ol
'

Position~ | 0°* [90°|180°| 270" ‘
‘/
/‘ p /, Puﬁfsid. \ £ .Pe Sids
27¢ # 4
% A A \ it

E@n@ﬂ@va
5

CROWN HEIGHT: Zh_l'ﬂ FL'-‘JH DIAMETER: 27250 3
CROWN WIDTH: e ¥ WELD LENGTH: oS

WELD
lrf:,f R
/
/
/
\ /
\ /
\ /
/ 3 ey ot ot
[ \ / |
| \ / |

ys® RL EXAM Volamé

inmuu:é“?l_#j,____ REVIEWED BY: QMV'Q'I ANIL v 2
= e [ DATE VéZ‘é&‘ .

g - 27-96 vever: S0 DATE \“SOC‘/&
DATE: - 472




(88 9-dNOIJ 69961 VAL
750 55 a0vd  7Z/3% aiva BN Cmegay = A
| = LI )
L L
Qﬁgnﬂ

. e - EN
4%4:..)!}.& rewx3 pol saf T S ~r3S ~

ONan ”lunM!ﬂ.l.,NMyﬁ\q 0:@0\‘.& ~w s S

Q@ = E >SS

Kvroncy ¥ 74

*y = Ny . ... ‘05 e aGr 4/ VO£
Sw e -m\\.ﬁm.mu\ i o
uh*\&).ocu
wstEes ={sniey) ™ vryA sS4 (2509 = S rvss
T - - -
KLyror0)
.Ns..éa\ = \w oS
DPAY MO
T vyog
e s
NQ — vory W=z
i
" Shos =(S01)(b°2) = =y 62 (1 NabT) = vy wens
lLo-DY
(o->21 “ON a1 am g hun JIMOJ AuapnN Jo DYIO
TON LU0dd WALSA 5 L
s 0433 0 - | S NOT  10ar0ud VAL




TENNESSEE VALLEY AUTHORITY

EXAMINATION
SUMMARY AND
RESOLUTION SHEET

REPORT NO.

7

R-

> men. N, )
EXAMINER: Domw

EXAMINER: ( "__‘2:‘_{3’7/_

/' Ea

"

He~a
'

Yy A
ABDBaT

The MANUAL LETRASOANI(S

-r

P
ald

245 5(“\“'\;"

"
Ladé AELPN

b

MK R SR V.. W W o § <G —

N \WJAS Pep¥aE

T ‘,M“u‘——( A .21

A 518 - SRS—

\

£ A\ $ =
. A &..“...4‘__‘-_‘ S _SESENS—

hE

ExaMINAT aa) RE(

QURED Va ,/LME

~

".;45,"’:‘3 L

CONCURRENCE.

TVA 19870C (NP 7/92)




\
\
/

K -

9 )
o B ¥

} USN-S50 ULTRASONIC ' CALIBRATION NO.
- » | -y '
TENNESSEE VALLEY AUTHORITY | CALIBRATION } (_‘ | I s
| DATA SHEET | K» OBF
ROIECT: _ Gl e UNIT: e CALIBRATION DATE: ___4-27-9¢
) NUT- A8 _REv: T -08 CALIBRATION BLOCKNO.: £8-64&  TEMP:17.2
P SIMULATOR BLOCK NO.: _93%-8123
\ i THERMOMETER SERIAL NO: 552(93% Doe 11-18-9¢
SERAL NUMBER: E 242 R T COUPLANT: (ATRAGEL T, BAT QAR08
p - EXAM TYPE: [%a] stiEar [4] Lonc V] R
TRANSDUCER MANUF éé =g a5 LU ANGLE VERIFICATION
SERIALNO.: HIIBIB /H/.-u *1\ S b
: A AR BREGUANCY: __ LD M BLOCK TYPE: _ROMPAS SERIALNO. 93-5123
l ETYPE: __Ré&a-S0 _ LENGT 1L . NOMINAL ANGLE: _ 45  ACTUAL ANGLE: _ 45
’ INSTRUMENT SETTINGS
DA REFLECTON REFERENCE L
‘ a ae RIENTATION CNST VITY Sk
: Frrrt LI omieTATION | o
rEr SRMEERSD e o
A { J St : » " 29
1 ! CIRC 58.5 29 i
M [ ST L aEE
P A “ 5 ] o -*{ TOF (PEAK / FLANK): PEAK. _ ANGLE: _45 v
N\ | | |
Wl 1 T A N DELAY: 13.09 uS 7ERO: _IB.08 s
g o | | 1 |
3 ! l { i‘\mk 58 | | MATL VELOCITY: .2187 uS RANGE: B.21S
4 ' i \\ - ]' l 1 -
J 40| ‘ \
O ’r lr l ' a— REJECT ®) % PULSER: _DuAL
] e —————
— ] UAL: T on 4 orF
|| ®
£33 4 | INITIAL CALIBRATION 5
)ISPLAY WIDTH 8.21S NITIALTIME: /210  FINALTIME: _/429
'ERIFICATION TIMES
REF. REFLECTOR: _RomPas  CAIN: _S8.5 dB VERIFICATION TIMES
) %0 12 s T EW
i CTAl DATL 1.7¢ - - g ;
AMPLITUDE ___“l A n\'i;.n'\;_ PATH (e 5‘ ~/4 6) “/A 7 u/A 5 I 4 o
b | - ] - en 40 10 "r " 1 10 i
c | AR SIGNALI__ | 100 | 90 30 70 60 30 ' 20 i L.
L Hl A SIGNAL 2 | 50 as | 40 | 3s 30 | 25 20 s Lo | © |
i K A IN e 14 { SET .12 T ST 1| + b
. .+ IATTENUATOR SAIN 11 ' = : ,
il e [GNAL AMP, | 80 % 321048 16 10 24 0%, 641096 0% | 64109 |
}\ SIJA - go ‘
< %J\ Zo ‘—&_v e L = L___...-d..__—-—,_-
] REFER TO CALIBRATION REPORT __~74___ FOR PREVIOUS SATISFACTORY LINEARITY
COMMENTS: CalL. FoR AxiAL SCAM R LS BRAMINEDE . e ———
e ¢ OuT OURED gHOE Re -Ole e T e




R-559]

USN-50 ULTRASONIC

CALIBRATION NO.

TENNESSEE VALLEY AUTHORITY CALIBRATION b i
DATA SHEET C-4606
AT RONP. o UNT CALIBRATION DATE: a3 PP
PROCEDURE: N.UT. 33 Rrev.: Z_T1¢:_9h-08 CALIBRATION BLOCKNO: SQ = &y  TEMP.: 724 F
INSTRUMENT. KRA SIMULATOR BLOCK NO: 93 -572¢4
: 77 YR
MODEL/TYPE: __(LSN SO THERMOMETER SERIALNO: 57320/ aothia
iiefy ®
SERAL NUMBER: El8S00 COUPLANT: UWLTRAGEL BATCH: 0930 ¢ | -
EXAM TYPE: [_] SIEAR LONG. RL
TRANSDUCER MANUF.: _KBA L ] -
SERIALNO. DUAL HII81] /K820 ANGLE VERIFICATION
size:(2) Lo FREQUENCY: [ ____ Milz BLOCK TYPE: RomPA S SERIALNO. 93-572(
CABLETYPE: BNC - BNC  LENGTH: 72 NOMINAL ANGLE: _ 4§ ACTUAL ANGLE: _4.S"
* INSTRUMENT SETTINGS
100 i REFLECTOR REFERENCE DATA
ORIENTATION SENSITIVITY SET
AXIPAL AXIAL Y /{
A 8o CIRC g &
M =
P R TOF (PEAK / FLANK): FLZANK ANGLE: __ &S LEG
L &
¢ W sov DELAY: (o . 83 us 7ERO: L B82S s
i MATL VELOCITY:.. 2424 uS RANGE: &, k!
<
g REJECT: O % PULSER: DAL
20 puaL: [l ov [ ore
z INITIAL CALIBRATION
DISPLAY VIDTH _4. bkl ’ INITIAL TIME: 127 3 FINALTIME: /¥ 26
REF. REFLECTOR: Rom Pa: L CAN: _eX 48 VERIFICATION TIMES —
1) 13:2¢ |2 3) A
/ : 2
AMPLITUDE: _ 20 METALPATH: _. 392 - |55 BEZAr e D
LR 1N JRS—
I —— SIGNAL 1 100 | %0 80 | 70 6 | 50 40 30 i 20 | 10
L sichaL2 | 50 |4¢ | qo [3¢ |30 | #&3d te | /¥ | y
I F — —_—
% 1 GAIN SET. '6 - lz SE.-r + lz SE-I +6
- [ATTENUATULR
y : SIGNAL AMP. | 80 % 321048 16 10 24 20% 64 10 96 40 % 64 10 96
K 10 2 fo !
REFER TO CALIBRATION REPORT . . %/4____ FOR PREVYIOUS SATISFACTORY LINE'  TY
COMMENTS: CIRCUMEERENTIAl Scaa | WELDG) EXAMINED: ___RC~ Ol

Lol
Calibeatow. CONTOLRED SRHOC

R i

AMINER: LeveL _ I& AN A
LEVEL: T DATE: £ g
A U 2p4( ; -—;4_ |
LEVEL: __ = DATE: 1-2U 12 | race _2__OF _2 &




MANUAL ULTRASONIC REPORT NO.
TENNESSEE VALLEY AUTHORITY ) PIPING EXAMINATION

DATA SHEET R- 55 il
OIECT: _DQNME UNIT: e EXAMINATION DATE:,___4-27-96
SYSTEM: CwLd START TIME: _/3/O END TIME: __ /345
WELDLD.: _AC-Ob EXAMSURFACE: B ID [T oD
CONFIG.: _ELBOW 10 __Lfum?” MATERIALTYPE: B Cs BB ss B CscL (¥ cess
A SURFACETEMP: _14.L *F PYRONO.: §52193
FLOW DUE 11-13-9¢
PROCEDURE: N-UT- 33 REV:_1  TC: _96-OB  |CALIBRATION SHEETNO. | c. 040s c.060C4h
Wo REFERENCE: _WeawD & EXAMINATION ANGLE AS = DEC. | rta 75 DEG
Lo REFERENCE: EXTRADOS of ELBOW CIAC. SCAN SINSTTTVITY ™0 orr—dit iy 70 o8
== AXIAL SCAN SENSITIVITY | (45 0B | wje an
iNp| L (in) FROM REF. AT MAX AMP MAX | EXAME (o0 28 INDICATION INFORMATION:
MO Tl 12 T w MAX]MPMAR] O max %A»;APC ;‘& aNg. | R TYPE. DAMPING, ETC.
3 |asSa. | | war
5 |4sa| v | waz
e |asa.| | wac
/'/
/
/
/

|
i
|
( l
! |
| | o
b l
Eoe ) ! e
o
l l
|
e
REMARKS / LIMITATIONS: _Alo _SCAN 4 Due To Confiér.
LAVEL: AN R
LEVEL: __IE g/ |LoATE o .
LEVEL: "V/ DATE: 1-3V-| @ PAGEiCF_!.)_.C'




)
I D
W
p 4
o
O
>
Tl
o
-
<
| &

PROFILE SHEET

ckness Measur

d Th

Widl

Bl
‘g

SRR

2§ —— e 3 )

-

-

IAMETER

~

enme—————

JHT

CROWN HE

D LENGTH

WELD

¥ ERERNE———

.

REVIEWED 8Y

/)&%a.

/") .
QA

/

. DATE #___ﬂ._.J A__é;/‘;lp—ﬂ B

..I"
-

|
s
J

XAMINER L

E




TVA PROJECT: __ Ser) SYSTEM: R <. | REPORT NO.:
Office of Nuclear Power Unit: 2 WELD NO.: KC — oG

E-xp)-\ Ar&q = (/_/?7{}(7:) gl & Y25 é'-J'/vI'l¢ = (/?.fv-",)\i/ .’/77 e 3?, 8?8

Exany Prea = O’o
Camer my— -tr'rrW

Scq4e Y

Exwye  Avcey = /0‘)'2)

cwaw

Scwp 3

F'K‘On) Aloq

Covo, Aoy
Y -
ScﬁN,' S'/b » (/.37f)('9): /,237)’,\"‘ p,.)/t-’-\c_ :(/ z?’f:)('//-)): /‘/“75, M’
re ' A4 : /78 — :
5Chv 5 S Cowvesagc s /”7./“2,-‘7_",7)/ ool [/oo)i 507,
S
Toht Gversagz = Scaw-¥= O%
)
SE;Mw *3 o /:JJ9¢
SCanpyw § = 5‘).3
Sewnw g = 30 %
2 2 o7
200, K \
“0-\‘& (overagl = ,/4/'— JSJA%‘
. /;/]/fw / / ~,/{;’4 . ‘4
4 ; f g £ -~ i . /o~ -~ g o . ¢
BY: ok el S LEVEL T\ DATE:__S/25 /76 PAGE_F/5__ OF_2
T’ o

TVA 19669 (ONP-6 88) ¥
’/)1 5%



ATTACHMENT 2

ISI PROGRAM DRAWINGS

1S1-0008-C-01, REV1ISION 6
1S1-0307-C-01, REVISION 8



< 29°X31* RED
ELmow TP

-26
l.-(E NOJE 61

_tszc £ norE ub
R

)

RC-05-S1 '\ ‘

RC RC-01-52 -
a— 2 RC-01-51
s SR
RC-07 - - . at’u:rm
3) w:ssu)
RC-07-51 A

L
(i “ ‘I\

‘\ RC-02-52 —\

(rsee wo __J =

RC-33-51 e

oo (5> P vt~ \’
(SEE NOTE 8) ‘

PRESSIRIZER e L)y~ Re-09-54
e : ncu-:z
O “
RC-13-81 ~ ‘i‘f__"’" !
RC-13 qd -2
RC-12-§1
' RC-12- $6-2 SEE NOTE &)

EoRt B A :

s

- RE-27_(SEE_NOTE
-4 ), "

7R

270" REACTOR VESSEL cammuy
e RC-28 (SEE NOTE &) -
b e

m—

s e et
— & REACTOR ST
sunOPC e WK

O 5550, a-351 crem &9"
BC-30 b g . Nw 2
b ASME CC-1 TEQUIVALENT )
{SEE NOYE 2) NOTED Rl OGS
2 INACCESSIOLE (_ — L i R
3 REACIOR VESST: NOZZLE 1O SAFE END utm 10°$
ARE SHOWN ON RV DNG 1510298 C DESE ARE
ASME SECTION XI EXAM CATEGORY 8 it
- o DISSIMILAR METAL WELDS i
- RC-32 (SEE NOTE 6) 4 SIEAN CLACRAION NORRE JO SAFE END NELD
10°S ARE SHUWMN ON $/G DNG ISi-0401-C -

4~

g

ORAK. f 2-TEN
SHOP SHIS. TEN-1 DAY TEN-18F

MATERIAL SPECIFICATIONS

P“SS.II‘. m LINE
“ s -376

HOT LEG
29°1D, A-351 (F8M, N W 2 34"

CROSSOVER LEG
JI*10. A-35! CFoM. N W 2 997

THESE ARE ASME SECTION XI EXAM CATEGCORY

O-F. OISSIMILAR METAL WELOS
mo IIMEAM“ ELEMENTS SEE ket 2 racs l-l.l

1HE EXAMINATION OF DVESE WELDS IS INCLUOED IN
IE_EXAMINATION OF TVE NOZILE 1C SAFE END WELD

R RS

e

“.. ‘Jll”.“b“
e

SO WLD Myitw -“
L ..."ﬁ. R
-

fav | or | ceceia | wamivie | dweews |

TiNESSEE VALLEY AuTiamIlY

£l

il

SEDUDYAN NUCLEAR PLANT ~

wNIr 2
REACIIN COOCANT PIPING
wWhLD LAl

B
-




- B
awivintem v 0 RO
IWIS O s0N IV se-vr-r v EC

N3 Y 4 TR SO #.Uu.ulwtﬂ I 14 NIV
e A o
INY g YYIINW HYAONCIS
AiFewesnty AFVIVA IISS IO

NISYI- PN
AWISYI-L-d
GNISYI-C-dI
WNISYI- 1 -
FITATINIIT BOT8IINT GNY 5SS #0O1HL INISYD

et tio nmorivIod Rt Sl
=i v
P10 MOTLY IO SINIS W48 XX (& FioN 3350

- . ONILOR A WMISSY
§0-10 NOTIYIOT SINISIGSIY AR WIS FN0TNINYI

(100 WIS IISIIYI] AN-§ TRYSIZIN
(1089 FSrwe IS 1 ON) AA-1 Qi ISIEN
XX -1 W W Sy

HITALINIOE ONT L OR P

ANO NOT VRSO T 804 39Y SNOISNWIG  »
@ PI1-000-IXS-IS-& MilA FINVGRRIDOV

T 1 WANIINT NOTIIISSNT 1S814 F4 aNTwa

L NINYEF GIINDTY SYR 231 QW3 [ NN

ad INY 00D NIV NO 70-O52 NIWWN
Q1M Ol INIIVIGY (£30-IUC-NEEAIN)
NOTIISNYEL IWINIIVN FSYE O NOFIVNIWYX3 [ 1

NI & 7 39Y S1OF

.«Q.E Nive NI & 3§y S108 3500M

35S ¢ yIpeW ¢ SSY1) NI § | ST
aNTi 08 A ONISSY W3S 3901y18vY3 2

7 3-g250-1SI 335 OAQ | 1IN ¥O4 1
IR

S3ioN

CINIWAINDZ) 1-20 WE¥ . S0 oy o

L2710 OF HIONIT Wioi
‘pZ ¥ OPS-v Of QAVINL _AVIC V3NS 0200
0 OFIvIINGY s 3yvy SI 06 IWV I NIVN Fii

SNOTIYII4EI3dS WIYIIVN

s



ENCLOSURE 3

TVA PROCEDURE

FOR CALCULATION OF

ASME CODE COVERAGE

FOR SECTION XI

NONDESTRUCTIVE EXAMINATIONS




r NONDESTRUCTIVE EXAMINATION PROCEDURE *Procedure No N-GP-28
i TVA Nuclear Power Revision |
l Page | of 16

QARECORD

W4? 970815 27}

CALCULATION OF ASME CODE COVERAGE
FOR SECTION XI NDE EXAMINATIONS

"QUALITY RELATED"

0352290533

CHAT ISOPM-SECOZ
N-GP-28

032997 1

: 8-11-97
Prepa.red By: Date g 4
Techrnucal Review

lew: %A’el Il Date & /=%
1SO Approval / Date &= )27




g %

NONDESTRUCTIVE EXAMINATION PROCEDURE | Procedure No. N-GP-28
TVA Nuclear Power ; Revision |
Page 2 of 16
Rev No _ Date Description
0 4/3/96 Initial issue.
1 8/15/97 Incorporate TC 97-09.

’m-.-



NONDESTRUCTTVE EXAMINATION PROCEDURE | " Procedure No N-GP-28
TVA Nuclear Power | Rewision |
. Page Jof 16

1.0

20

40

Scope

The scope of thus procedure is to provide genenc guidelines for calculaung the ASME Secuon X1
code coverage obtained during volumetnc and surface examinations. Thus procedure incorporates
the requirements of Code Case N-40

Purpose

This procedure applies t© the calculation of ASME Section XI Code coverage for vessel weids.

piping welds. and integral attachments Thus procedure applies o personnei performung surface or
volumetric examuinations and may be used as a guide when calculating the examination coverage
for preservice and inservice examunauons when the coverage 1s less than that required by ASME
Section XI. Coverage limitations may be due to an obstruction, interfzrence. geometnc
configuration or other applicable reason.

. ggtgrer_tgeg

3.1 ASME Section XI 1989 Edition

32 ASME Code Case N-460

Definitions

41 Examunation Coverage- The percentage of the examuinauon surface or volume obtained
during the performance of the examinauon.

4.2 Examination Surface- The surface of the weld and base matenal required to examined by
ASME Section XI using a surface examination method.

43 Examination Volume- The volume of weld and base material required to be exarmuned by
ASME Section XI using a volumetnc examination method. |

44 Scan Limitation- A limit on the ability to scan the surface(s) as required by procedure.

45 Surface Eimitation- A limit on the ability to perform a surface examunauon of the required
surface(s) because of an interference.

46 Volumetric Limitation- A limit on the ability to scan the required examination volume
because of the geometnc configuration, a physical interference, or a metallurgical
condition of the material being examined.
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50

60

General

3.1 Duning the performance of inservice inspections, ASME Section XI requires examination
coverage to be esseaually 100% of the weld area or volume. For examunauon coverage less
than 100%, TVA has implemented ASME Code Case N-460 which states that when the
enure examunation volume or area cannot be examined due to interference by another
compaonent or part geometry, a reduction in examination coverage for Class | or Class 2
welds may be accepted provided the reduction in coverage for that weld is less than 10%

52 Surface examinations are typically conducted on the weld area plus a defined amount of
base material on each side of the weld. Volumetric examinations specify a parucular
volume to be examuned. The Section X! required examination volume or surface
examunation area for each type of weld is depicted in figures of [WB-2500 or IWC-2500
as applicable. As depicted for piping welds, volume width generally constitutes the weld
plus 1/4t on each side whule volume thickness generally consurtures the lower 1/3 of the
piping thickness for the length of the weld. The excepuon normally includes code
category B-O which includes the weld plus 1/2 inch and full volume for the length of the
weld. As depicted, for vessel welds. the volume width generally constitutes the weld plus
172t on each side of the weld while volume thickness generally constitutes the entire
componert-thickness (i.e full volume). The volume changes with variations in weld
configuration (¢.g. transition betwezn different pipe thickness or vessel weld
configurations). :

53 The Section XI required examination volume or area shal! be verified pnor to calculation
of the limitation.

s : : . o
6.1 While performing a surface or ultrasonic examination, the NDE Examiner shall make

every attempt to examuine 100 percent of the examination arza or volume.

6.2 When practical, the two b am path directions for ultrasonic examinations should be
performed from two sides of the weid or additional angles employed in order to maximize
coverage

63 [f 100% percent of the examinauon surface or volume cannot be examined, the NDE
Examuner should perform the following under the direction of the inspection coordinator
or the NDE Level III:

6.3 1  Perform additional examinations with higher angles in order to maximize cover
for ultrasonic exams. -

6.3.2  Perform another surface method (i.e., PT in lieu of MT) in order to maximize
coverage.

633  Perform alternative NDE methods if applicable.
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80

64 The examuner shall accurately document all limitations, obstructions. interferences.

geometnic configurations or other applicable reasons for not obtaining the required code
coverage

6.5 The examuner shall document the limutation on a sketch. Examination coverage esumates
may be performed by the examuner or the reviewer

Calculauon Basis
A Volumetric Examuinations- Piping Welds and Vessels less than 2 inches in thickness

a) For welds with access from both sides, sach of the four required scans are equal to
25%.

b)  For welds with access from one side only due to interference/configuration (e g
pipe to vaive), the axial scan (scan 3 or 4) equals 50% and the circumfersntal scans
(scan 3 and 6) each equal 25% for total of 100%.

c) Examinaton volume coverage may be increased as previously discussed or by use of
refracted longitudinal wave techruques on stainless steel or dissimilar metal welds.
Use of refracted longitudinal waves to penetrate stainless steel weld matenal will
increase the examunation volume coverage by the amount depicted on the
examunauon coverage drawing.’

d)  The effects of adjacent component interferences (.g. welded lug attachments) along
the weld length are also taken into account with the reduction in coverage identified
as a percentage of reduced volume.

72 A typical method for calculating coverage due to ultrasonic piping linutations is contained
in Attachments 2 and 2A.

Surface Examuinations - Piping Welds And Integral Attachments
8.1 Examix;auon area coverage calculations are based upon one of the following suppositions:

a)  The total examination area is calculated, typically length x width, then the total area
of limutation or interference is subtracted from the total examination area.

b)  The area of achieved coverage achieved is divided by the total examination area for
percentage of 2xamination achieved.

8.2 A typical method for calculating surface examinations is contained in Attachment 4.
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90 Ultrasonic Examinations - Vessel Welds

9.1 Examination volume coverage calculations are based upon the following suppositions
a) To achieve full eXATUNALON coverage mine different scans are required for a typical
nozzle examination. The following may be used for other vessel configurations
1) 0 degree (weld metal scan)
2) 45 degre= Transverse-scan from vessel side of the weld
3) 45 degree Transverse-scan from nozzle side of the weld
4) 60 degree Transverse-scan from vessel side of the weld
3) 60 degree Transverse-scan from nozzle side of the weld
6) 45 degree Parallel-scan CW direction
7) 45 degres Parallel-scan CCW direction
8) 60 degree Parallel-scan CW direction
9) 60 degree Parallel-scan CCW direction * * e

9.2 Attachment 3 describes ASME code compliance for full volume examinauon coverage for
ransverse scans in vessel applicauons.

9.3 Typical methods for calculating coverage due to ultrasoruc vessel limitations is contained
in Attachments 3A, 3B, 3C, and 3D

100 Responsibilities

10.1 The examiner or designee shall document the amount of code coverage obtained on
Attachment | after all necessary steps to perform additional examinations has been
completed in order to maximuize coverage. 4

10.2 Attachment | shall be reviewed by another individual with the same or higher NDE
certificauon. ;

10.3 The NDE Level III or data reviewer shall review Attachment | in order to verify that the
infarmation is accurate and correct.

10.4 The NDE Level 11 may recalculate the examination coverage to oblain a more accurate
value of the examination surface or volume examined. The calculation shall be
documentzd on the exam report.

105  The NDE Level Il may require an alternate examination technique or methocl, or request
that the interference be removed. For nozzle examinations, supplemental scans from the
nozzle bore or flangs face may provide compléte coverage of the weld.

106  If the examination coverage indicates less than 90 percent of the required examinaton
volume or surface, the site [SI supervisor shall be notified.

107  The site IS supervisor shall ensure that examination results are accurately documented

and incorporate results into a Request for Relief if necessary.

by
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ATTACHMENT 2

40.05"
CIRCUMFERENCE

e YR W
12" Schedule 140 .

Outside Diameter= 12.75" ? ‘*1 3/4"
wall thickness= 1.125" :
Circumference= 40.05"

TOTAL VOLUME= (.375)(1.75)(40.05)
TOTAL VOLUME= 26.28 cu. inches



ATTACHMENT 2A - PPING/VESSELSLESS
875 -A ‘ THAN 2 INCHES IN THICKNESS

: EXAMPLE 2

1 ~o COVERAGE FOR

P i ERAGE FOR 6 INCHES N

,375.1 ey ““M"YW 45 DEGREE LENGTH DUE TO ATTACHMENT
COVERAGE

- DOWNSTREAM . 2578 SQIN

.500° -8 VOL.=(.2578X6")
OL=1.5468 QUN

\ \\ C NO COVERAGE=1.5468/26.28
\\\~ . w ~ NO COVERAGE=.0525(100)=5.88%

COVERAGE=100-5.25«54.75%

[
- »
\

|
.78
v AR . 100%
S A \ \\ N 100%
'y v : ‘

o) e -
45 CIRC SCANe100% 43 CRC SCANS100% _ 34.75%

EXAMPLE 1

NO COVERAGE, FULL LENGTH  ASSUME ALL OTHER SCANS =100% 98.69% TOTAL COVERAGE
100%+ 1 00%-+100%+60.74=360.74

A=t/2(A+8) Wm

A=.375/2(.675+.5) ° _ EXANPLE 1

A=.2578 :

VOL.=(.2578)(40.05) FULL COVERAGE=(.375)(1.75)(40.05)=26.28 QU.IN.

VOL.«10.32QUIN

NO COVERAGE=10.32/26.28
NO COVERAGE=.3926 (100)=39.26%
COVERAGE=100-39.26«60.74%
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ATTACHMENT 3

60 DEGREE-100% ASME SECTION XI COVERAGE (T-SCAN)

THE ASME SECTION XI CODE REQUIRES THE WELD TO BE COMPLETELY EXAMINED
IN TWO DIRECTIONS. THE ABOVE ARE EXAMPLES OF 1009 BIDIRECTIONAL
COVERAGE (T-SCANS). .
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ATTACHMENT 3A

1/2 Ta1.5"
s LENGTH=85"
1.25"
2 f
2-5/8"
2.75" 3.0°
S
v
TOTAL VOLUME= (L)(W)(H) b . DEGJ
TCTAL VOLUME= (85)(4.25)(3) 41/4"

TOTAL VOLUME= 1083.75 QU. INCHES -
EXAMPLE 1-45T AND 60T SCANS AS SHOWN LIMITED

FOR FULL LENGTH.
EXAMPLE 2- 45T AND 60T SCANS AS SHOWN LIMITED
R * o FOR A LENGTH OF 12 INCHES. :
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ATTACHMENT 3C
EXAMPLE 1 e}
R e — DETERMINE TOTAL
o b EFFECTIVE
0009 COVERAGE
B=2.8125" ;
3.0 0~ 100%
o 45T-29.76%
_ A 45T-100%
H=4 25" 428" ‘\ 60T7-55.9%
' AREA 2 60T-100%
TOTAL AREA=(3)(4.25)=12.75 45Pcw-100%
1.0-DETERMINE AREA EXAMINED. VOL =(12.75)(85)=1083.75 CU.IN. 45Pccw-100%
A=H/2(A+8) 60Pcw-100%
DETERMINE AREA REQUIRED TO BE  §0Pcow-100%

A=d 25/2(.375+2.8125)=6.77 SQ.IN.
VOL =(6.77)(85IN.)= 575.45 CUBIC IN.

2.0 DETERMINE 45 DEGREE COVERAGE

EXAMINED BY THE COOE

AREA 1=1/2BH=1/2(.866)(1.5)=

AREA= .649 SQ.IN.

VOL=(.649)(85)=55.165 QU.IN.
AREA 2= TOTAL AREA-AREA 1
AREA 2= 12.75 SQ.IN. - .649 SQ.IN.= 12.10 SQ.IN.
VOI_AREA2 = £12.10)(85)=1028.585 CL.IN.

COVERAGE=YOLUME COVERED/VOLUME REQUIRED
45 DEGREE COVERAGE=S575.45/1028.585=.559(100)= 55.9%

TOTAL=785.66
AVERAGE=785.66/9

AYERAGE=87.23%
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ATTACHMENT 3B

EXAMPLE 1 AREA 1

1.5° ’/

/

/| H=2.75" o

£ AN/

8.2.75' 425n \
1.0-DETERMINE AREA EXAMINED.

~ AREA 2
TOTAL AREA=(3)(4.25)=12.75

. _‘5'/“,_/(";}?%()"(2.75)_3]8 oy VOL=(12.75)(85)=1083.75 IN
VOL.=(3.78)(85IN.)= 321.3 CUBKC IN. DETERMINE AREA REQUIRED TO BE

EXAMINED BY THE CODE

-

AREA 1=1/2BH=1/2(1.5)(1.5)=1.125 .
AREA 2« TOTAL AREA-AREA T

AREA 2= 12.75-1.125 = 11.625 SQ.N.
VOLUME AREA 2« (11.625)(85)

VOLUME AREA 2« 988.125 QU.IN.

2.0 DETERMINE 45 DEGREE COVERAGE
COVERAGE=VOLUME COVERED/VOLUME REQUIRED
45 DEGREE COVERAGE=321.3/988.125=.3251(100)= 32.51%
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ATTACHMENT 3D
EXAMPLE 2
45 DEGREE DETERMINE TOTAL
AREA NOT COVERED= (AREA 2)-{AREA EXAMINED) COVERAGE FOR
AREA NOT COVERED= 11.625 SQIN.-3.78 SQ.liN=7.845 SQ.IN. . WELD
VOLUME NOT COVERED= (7.845 SQ.IN.)(12IN.)=94.14 CU.IN. TR
45 DEG. (NO COVERAGE)= 94.14/1083.75"100=8.68% O= 100%
60 DEG. (NQ COVERAGE)=~ 67.44/1083.75%100=6.22% 45T=91.32%
v 45T=100
45 DEG. (COVERAGE)= 100-8.68=91.32% 60T=93.78%
60 DEG. (COVERAGE)=100-6.22=93.78% ' 60T=100%
45Pcw=100%
45Pccw=100%
60Pcwa100% {
§0Pcow=100%
TOTAL =885.1

TOTAL AVERAGE=88.5.1/9
IOTAL AVERAGE=28.34%
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