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SOUTHERN CALIFORNIA Richard J. St. Onge

EDISON

Nuclear Regulatory Affairs

An EDISON INTERNATIONAL® Company

May 19, 2010
10CFR50.55a

ATTN: Document Control Desk
U. S. Nuclear Regulatory Commission
Washington, DC 20555-0001

Subject: Docket Nos. 50-361 and 50-362
Third Ten-Year Inservice Inspection (ISl) Interval
Relief Request ISI-3-31, Flaw Evaluation of High-Energy
Schedule 10S Emergency Core Cooling System Piping
San Onofre Nuclear Generating Station, Units 2 and 3

Dear Sir or Madam,

Pursuant to 10 CFR 50.55a(a)(3)(ii), Southern California Edison (SCE) requests
NRC approval of the following request for the San Onofre Nuclear Generating
Station (SONGS) Third Ten-Year Interval Inservice Inspection Program: Use of
alternative evaluation criteria for temporary acceptance of flaws in High-Energy
Class 2 and 3 Emergency Core Cooling System (ECCS) Schedule 10S piping.
The proposed alternative will be identical to the requirements of the American
Society of Mechanical Engineers (ASME) Section Xl requirements and
NRC-approved Code Case N-513-2, "Evaluation Criteria for Temporary
Acceptance of Flaws in Moderate Energy Class-2 or 3 Piping ASME Section Xl,
Division 1," with the exception of the temperature limit of 200°F. In addition, in
one case where the operating temperature exceeds 200°F, an exception will also
be taken from the limitation to piping of 4 inches or greater nominal pipe size.

SCE has discovered unacceptable flaws in Schedule 10S piping in the ECCS
system in both SONGS Units 2 and 3. For the flaws discovered to date, SCE
has been able to evaluate flaws in accordance with ASME Code Case N-513-2
or been able to repair the flaws to ASME Code standards during the recently
completed Unit 2 Cycle 16 refueling outage.

This proposed alternative is requested as a contingency in case flaws are found
in SONGS Units 2 and 3 Schedule 10S ECCS piping in areas where the piping
maximum operating temperature limit in Code Case N-513- 2 is exceeded or the
nominal pipe size is less than 4 inches.

SCE requests expedited review and approval of the Enclosed Relief Request
ISI-3-31 in order to avoid a potential unnecessary unit shutdown if a flaw were to
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be discovered in Schedule 10S ECCS piping that could not be evaluated under
Code Case N-513-2.

This letter and the enclosure contain no new commitments.

Should you have any questions, please contact Ms. Linda T. Conklin at (949)
368-9443.

Sincerely,
Enclosure: as stated

cc: E. E. Collins, Regional Administrator, NRC Region IV
R. Hall, NRC Project Manager, San Onofre Units 2 and 3
G. G. Warnick, NRC Senior Resident Inspector, San Onofre Units 2 and 3
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10 CFR 50.55a Request ISI-3-31
Proposed Alternative in Accordance with 10 CFR 50.55a(a)(3)(ii)
Hardship
Without Compensating Increase in Level of Quality or Safety

1. ASME Code Component(s) Affected

SONGS Unit 2: Emergency Core Cooling System Class-2 and 3 Schedule
10S Piping and Welds associated with the High Pressure
Safety Injection (HPSI) Lines, Low Pressure Safety Injection
(LPSI) Lines, and Containment Spray Lines - see Table 1

SONGS Unit 3: Emergency Core Cooling System Class-2 and 3 Schedule
10S Piping and Welds associated with the High Pressure
Safety Injection (HPSI) Lines, Low Pressure Safety Injection
(LPSI) Lines, and Containment Spray Lines - see Table 1

All piping and welds in each unit that are described below in Table 1 are
American Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel
Code, Section XI, Class 2, except Rows 12 through 15, Lines 1204ML131,
1204ML151, 1204ML180, and 1204MLO80 which are Class 3.

2. Applicable Code Edition and Addenda

Code of Record for Current (Third) Ten-Year In-service Inspection (ISl) Interval,
ASME Section Xl, 1995 Edition, through the 1996 Addenda

3. Applicable Code Requirement

For Class 2: 1995 Edition through the 1996 Addenda of the ASME Code Section
XI, Subparagraph IWC-3122.2 for disposition of flaws found through Volumetric
and Surface Examinations and Subparagraph IWC-3132.2 for disposition of flaws
found through visual inspections

For Class 3: 1995 Edition through the 1996 Addenda of the ASME Code Section
Xl, Article IWD-3000.

Note: Article IWD-3000 refers to the rules of IWB-3000. Paragraph IWB-3133

and Subparagraph IWB-3142.3 provide rules for Class 3 components analogous
to those in Subparagraphs IWC 3122.2 and IWC-3132.2 for Class 2 components
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Without Compensating Increase in Level of Quality or Safety

10 CFR 50.55a Request I1SI-3-31
Proposed Alternative in Accordance with 10 CFR 50. 55a(a)(3)(||)

Hardship

Table 1
ECCS SCHEDULE 10S PIPING FOR WHICH RELIEF 1S REQUESTED
Units 2 and 3 .
Pipe Maximum Operating Conditions
Line Number Section Description Size Pressure
(NPS) | Temperature (°F) u
(psi)
10
1 1204ML108/003/ | Between Valves MUOO1, MUQO3, MUQO7, 16 205 110
007/009 MUOQ010, and MU062
24
Between Valve MUOO7 & High Pressure '
2 1204MLO07 Safety Injection Pump P017 8 225 110
Between Valves MUO10, MUO11 & High
3 1204MLO09 Pressure Safety Injection Pump P018 8 225 110
4 1204ML0O03 Between Valves MU003 & HV9303 24 225 110
Between Valve HV9303 & Containment
5 1204ML0O03 Emergency Sump 24 225 110
Between Valve MU062 & Containment 14*
6 1204ML0O03 Spray Pump PO12 6 225 110
. 10
7 1204ML109/004/ | Between Valves MU002, MU004, MUQQ9, 16 205 110
031/008/010 MUO011, MUOOS, & MU199
24
Between Valve MUOQY & High Pressure
8 1204MLO08 | o cot Injection Pump PO19 8 225 110
9 1204ML0O04 Between Valves MUO04 and HV9302 24 225 110
Between Valve HV9302 & Containment
10 1204ML0O04 Emergency Sump 24 225 110
Between Valve MU0OO5 & Containment 14*
11 1204ML0O04 Spray Pump PO13 16 225 110
12 1204ML131 Between Valve HV9347 & mini flow tie 4 275 50
13 1204ML151 Between Valve HV9306 & mini flow tie 4 275 50
14 1204ML180 Between Valve PSV3308 & mini flow tie 2.5 275 50
15 1204ML0O80 Between Valves MU060 & MUOG8 6 275 50

*The 14" sections of these two lines are not Schedule 10S pipe and are excluded from the scope of this

relief request.

Note: The scope of the attached calculation M-DSC-445 is broader than that of
this relief request. Thus the item numbering of calculation Table 1-1 is different
than that listed above because the calculation Table includes additional items.

The maximum operating temperatures listed above were developed during initial

plant design and construction. These are not design temperatures and they
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10 CFR 50.55a Request 1Si-3-31
Proposed Alternative in Accordance with 10 CFR 50.55a(a)(3)(ii)
Hardship
Without Compensating Increase in Level of Quality or Safety

contain margin above the maximum operating temperature determined in the
analysis of record. See Section 5, "Proposed Alternative and Basis for Use," for
more information.

4. Reason for Request

The applicable Code Requirements state that components with relevant
conditions must be corrected by repair/replacement activities. Code Case
N-513-2, "Evaluation Criteria for Temporary Acceptance of Flaws in Moderate
Energy Class 2 or 3 Piping, Section Xl, Division 1," has been unconditionally
accepted by the NRC for use in evaluating flaws in Regulatory Guide 1.147,
Revision 15. Code Case N-513-2 applies to Class 2 or 3 piping whose maximum
operating temperature does not exceed 200°F and whose maximum operating
pressure does not exceed 275 psig.

SCE has discovered flaws in Schedule 10S piping in ECCS systems in both
SONGS Units 2 and 3. For the flaws discovered to date, SCE has been able to
evaluate the flaws in accordance with ASME Code Case N-513-2 or was able to
repair the flaws to ASME Code standards during the recently completed Unit 2
Cycle 16 refueling outage. All of the affected piping runs meet the definition of
moderate energy for maximum operating pressure, 275 psig. However, there are
sections of the Schedule 10S ECCS piping where the maximum operating
temperature exceeds 200°F, which exceeds the maximum temperature limit
specified in Code Case N-513-2. If SCE were to find flaws in these sections of
Schedule 10S piping, SCE would not be able to apply Code Case N-513-2 to
evaluate flaws.

The ECCS subsystems involved are the High Pressure Safety Injection (HPSI),
Low Pressure Safety Injection (LPSI), and Containment Spray. These systems
are described in Updated Final Safety Analysis Report (UFSAR) Sections 6.3,
5.4,7.3, and 7.4 (References 1 through 4) and function to mitigate the effects of
Design Basis Accidents, including a Loss of Coolant Accident. Inability to
evaluate and accept flaws in these subsystems would result in inoperability of the
subsystems such that Technical Specification Required Actions would require
initiation of a Unit shutdown in as little as one hour (depending on location of the
flaw - in some cases, the applicable TS Required Action would allow 72 hours or
7 days prior to initiation of a plant shutdown).

SCE proposes that the requirements of ASME Code Case N-513-2 may be
applied to potential flaws that may be found in Schedule 10S ECCS piping in
which the maximum operating temperature exceeds 200°F. By doing so, SCE
would likely be able to demonstrate the structural integrity of piping where flaws
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10 CFR 50.55a Request ISI-3-31
Proposed Alternative in Accordance with 10 CFR 50.55a(a)(3)(ii)
Hardship
Without Compensating Increase in Level of Quality or Safety

are found. Based on the ability to demonstrate structural integrity, a Unit
shutdown to repair flaws would result in a hardship without a compensating
increase in the level of quality and safety.

ASME Code, Section XI, Article IWD-3000, which applies to ASME Class 3
piping, states that the rules of IWB-3000 may be used because this Article was
still in the course of preparation in the Code of Record. This includes IWB-
3641(a) which limits the flaw evaluation techniques to piping of NPS 4 inches or
greater. In the Emergency Core Cooling System (ECCS) Miniflow line there is a
section of pipe that has an NPS of 2.5 inches (see item 14 of Table 1).

SCE proposes that the requirements of ASME Code Case N-513-2 may be
conservatively applied to potential flaws that may be found in Schedule 10S
ECCS piping with an NPS of 2.5 inches. By doing so, SCE would likely be able
to demonstrate the structural integrity of piping where flaws are found. Based on
the ability to demonstrate structural integrity, a Unit shutdown to repair flaws
would result in a hardship without a compensating increase in the level of quality
and safety.

5. Proposed Alternative and Basis for Use

SCE proposes to apply the evaluation methodology, acceptance criteria, and
required actions of Code Case N-513-2 to evaluate potential flaws in Schedule
10S ECCS piping to establish pipe integrity, with the exception that the maximum
operating temperature for the components in question will be 275°F instead of
200°F, and that in one case the NPS will be 2.5 inches instead of 4 inches or
greater.

The allowable through-wall (TW) circumferential flaw lengths for each of the
affected piping runs were calculated following the procedures of Code Case
N-513-2 and the pipe flaw procedures of ASME Section XI Appendix C for
austenitic stainless steel piping (See Calculation M-DSC-445, provided as
Attachment 1 of this enclosure). The analytical evaluation methods of Article
C-6320 for ductile fracture using elastic-plastic fracture mechanics (EPFM).
criteria were used in the determination of allowable TW flaw lengths under upset
and faulted loading conditions. The EPFM method is appropriate to account for
the possibility of having lower toughness weldments in the austenitic pipe. These
welds are classified as flux welds in Appendix C of ASME Section XI, and
incorporate either submerged arc weld (SAW) or shielded metal arc weld
(SMAW) process. For flaws not associated with butt welds made by SAW or
SMAW, such as tungsten inert gas (TIG) welding or wrought pipe, the analytical
evaluation methods of Article C-5320 for limit load (LL) failure were used in the
determination of allowable TW flaw lengths.
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10 CFR 50.55a Request I1SI-3-31
Proposed Alternative in Accordance with 10 CFR 50.55a(a)(3)(ii)
Hardship
Without Compensating Increase in Level of Quality or Safety

Section IWB-3641(a) limits application of flaw evaluation criteria to austenitic pipe
NPS 4 inches or greater. Line 1204ML180 has NPS of 2.5 inches. The flaw
evaluation for this line was conservatively performed based on a load multiplier
(Z-factor) calculated for a 4-inch NPS pipe. The Z-factor increases with the NPS.
Therefore, applying the Z-factor calculated for a 4-inch pipe to a 2.5 inch pipe is
conservative.

Specific calculations for allowable TW length, {,0w, are based on maximum
enveloping stresses obtained from piping stress reviews. For each of the lines
listed, the allowable TW lengths were determined and are presented below in
Table 2 (circumferential flaws) and Table 3 (axial flaws).
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10 CFR 50.55a Request ISI-3-31
Proposed Alternative in Accordance with 10 CFR 50.55a(a)(3)(ii)

Hardship

Without Compensating Increase in Level of Quality or Safety

Table 2

Results in Schedule 10S ECCS Piping

Summary of Allowable Circumferential Flaw Length

Pi Allowable Flaw Length
. . - ipe Latow (inCh)
Line Number Section Description Size
(NPS) SAW and TIG and
SMAW Wrought
1204ML108/003/ | Betw Val MUO001, MUOO3 19 15.19 18.70
etween Valves , ,
1 007/009 MU007, MUO10 and MU062 16 15.97 22.95
24 24.38 36.47
Between Valves MUOO7 & High
2 1204ML007 Pressure Safety Injection Pump P017 8 12.41 15.53
Between Valves MUO10, MUO11 &
3 1204ML009Q High Pressure Safety Injection Pump 8 2.94 7.12
P018
4 1204ML003 Between Valves MUOO3 & HV9303 24 11.17 34.79
Between Valves HV9303 &
5 1204ML0O0O3 Containment Emergency Sump 24 11.17 34.79
Between Valve MU062 & 14* n/a n/a
6 1204MLO03 Containment Spray Pump P012 16 15.97 22 95
1204ML109/004/ | Between Valves MU002, MU004 19 1309 1955
etween Valves , ,
7 031/008/010 | MUGO9, MUO11, MU0O5, & MU199 16 19.20 25.53
24 17.22 33.01
Between Valve MUQO9 & High
8 1204MLO08 | possire Safety Injection Pump PO19 | & 2.94 712
9 1204ML0O04 Between Valves MUOO4 and HV9302 24 6.87 21.06
Between Valve HV9302 &
10 1204ML004 Containment Emergency Sump 24 6.87 21.06
Between Valve MUOQO5 & 14* n/a : n/a
" 1204ML004 Containment Spray Pump P013 16 19.20 2553
12 1204ML131 Eeetween Valve HV9347 & mini flow 4 5 88 750
13 1204ML151 Eéatween Valve HV9306 & mini flow 4 368 6.14
14 1204ML180 5eetween Valve PSV9308 & mini flow 25 165 298
15 1204ML0O80 Between Valves MUO60 & MUO068 6 2.60 8.49

*The 14" sections of these two lines are not Schedule 10S pipe and are excluded from the scope

of this relief request.

Note that the scope of the attached calculation is broader than that of this relief
request. Thus the item numbering of calculation Table 2-1 is different than that
listed above because the calculation Table includes additional items.
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10 CFR 50.55a Request ISI-3-31
Proposed Alternative in Accordance with 10 CFR 50.55a(a)(3)(ii)
Hardship
Without Compensating Increase in Level of Quality or Safety

Table 3
Summary of Allowable Axial Through-Wall Lengths
(P, =110 psi, T, = 275°F)

Pipe Size g:::;l:r Thi‘!:\:(ar::ass Allowable F_Iaw Length
(NPS) (InCh) (|nch) 8allow (lnCh)
2.5 2.875 0.120 9.16
3 3.5 0.120 8.32
4 45 0.120 7.35
6 6.625 0.134 7.14
8 8.625 0.148 7.25
10 10.75 0.165 7.62
14 14.00 0.188 8.08
16 16.00 0.188 7.51
24 24.00 0.250 9.32

Basis for Acceptability of Proposed Alternative

The maximum operating temperatures for the relevant piping lines range from
225°F to 275°F as listed in design documentation. The analysis of record
shows that following a Large Break Loss of Coolant Accident (LBLOCA) or
Main Steam Line Break, the ECCS piping initially draws water from the
Refueling Water Storage Tank (RWST). The maximum RWST temperature is
limited to 100°F per Technical Specification SR 3.5.4.1. Prior to depleting the
RWST inventory, a Recirculation Actuation Signal (RAS) is generated to initiate
ECCS flow from the Containment Emergency Sump (CES) and terminate
ECCS flow from the RWST.

The only time that this piping experiences temperatures above 200°F is during
post-RAS operation during LBLOCA conditions. The LBLOCA analyses show
that the maximum post-RAS temperature in the CES is approximately 215°F
with Replacement Steam Generators (RSGs) and approximately 214°F with
Original Steam Generators (OSGs). The CES experiences water temperatures
above 200°F for approximately 14 hours with RSGs and approximately 11
hours with OSGs. Exposure to CES water provides the basis for the operating
temperatures greater than 200°F for the piping in question.

The technical basis for the N-513-2 Code Case is that flaws, once identified,

are able to be characterized, the flaw mechanism then understood, and the
condition managed during a plant's operating cycle, until repairs are
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10 CFR 50.55a Request ISI-3-31
Proposed Alternative in Accordance with 10 CFR 50.55a(a)(3)(ii)
Hardship
Without Compensating Increase in Level of Quality or Safety

implemented during the next scheduled outage. SONGS experience to date
has been that leaks in Schedule 10S lines have been caused by small flaws.
The flaws that have been discovered to date have been as the result of inside
diameter and outside diameter stress corrosion cracking or cyclic fatigue
failure. These flaws have been smaller than the allowable flaw size evaluated
in the technical flaw evaluations for the respective lines, and have not
presented a challenge to structural integrity.

The identified piping experiences maximum operating temperatures above
200°F for a very short period of time and only under certain unlikely conditions,
and the flaws found to date have been much smaller than the calculated
allowable flaw sizes. On that basis, SCE believes that requiring a plant
shutdown to effect a Code repair of the affected piping, when compared to the
application of Code Case N-513-2, does not provide a compensating increase
in the level of quality and safety.

By direct reference, Code Case N-513-2 invokes the analytical evaluation
methods of Appendix C for the analysis of planar circumferential flaws. The
limit load equations in Appendix C are generally applicable to all pipe sizes.
However, the equations for the Z-factors in Appendix C were developed for
piping where NPS is greater than or equal to 4 inches, and caution must be
used when extrapolating Z-factors to smaller sizes. The Z-factor is a multiplier
on applied pipe stress used in the allowable flaw evaluation to account for the
possibility of low ductility weldments. The larger the pipe size, the higher the
Z-factor becomes; and hence, a lower allowable flaw length will result. The
attached calculation applied a Z-factor determined for a 4 inch NPS pipe in the
case where the actual NPS was 2.5 inches. This analysis assumption is
conservatism in determining the allowable flaw length for the 2.5 inch NPS
ECCS piping. Thus, the restriction against using Appendix C methods as
referenced by Code Case N-513-2 for flaw evaluation in piping less than 4 inch
NPS does not provide a compensating increase in the level of quality and
safety under the conditions by which the calculations for allowable flaw length
were performed.

Application of the Proposed Alternative

Should SCE discover unacceptable flaws in the sections of Schedule 10S
ECCS piping that has maximum operating temperatures greater than 200°F,
the application of this proposed alternative will be as follows:

1. Immediate Operability Determination based upon visual characterization
of the indication and operating experience with the degradation
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10 CFR 50.55a Request I1SI-3-31
Proposed Alternative in Accordance with 10 CFR 50.55a(a)(3)(ii)
Hardship
Without Compensating Increase in Level of Quality or Safety

mechanisms of this piping (stress corrosion cracking or cyclic fatigue
failure).

2. Prompt Operability Determination based on Non-Destructive
Examination of flaws and comparison of results to the allowable flaw
sizes as described in calculation M-DSC-445.

3. Implementation of follow-up actions as described in Code Case N-513-2.

4. Repair of flaws in accordance with the schedule requirements of Code
Case N-513-2.

Long-term corrective action for the degradation of the Schedule 10S ECCS
piping is still under development. Possible actions include replacement of
Schedule 10S piping, or weld overlay of affected welds or other actions yet to
be identified. While specific actions have not yet been determined, itis SCE's
intention to actively address the degradation of Schedule 10S piping rather than
continuing to evaluate and repair individual flaws on an as-found basis.

6. Duration of Proposed Alternative

The proposed alternative will apply for the duration of the Third 10-year
Inspection Interval, which began on August 18, 2003 and will end on August 17,
2013 for both Units 2 and 3.

The duration that SCE would continue to operate Unit 2 or Unit 3 with flaws
evaluated and accepted in accordance with this proposed alternative would be
in accordance with the requirements of Code Case N-513-2.

7. Precedents

e Letter from G. R. Peterson (McGuire Nuclear Station), to Document Control
Desk (NRC), dated July 24, 2007 (ADAMS Accession Number
MLO72140851); Subject: Duke Power Company LLC d/b/a Duke Energy
Carolinas, LLC (Duke), McGuire Nuclear Station, Unit 1, Docket No. 50-369,
Relief Request 07-MN-001, Relief Request from Immediate ASME Code
Flaw Repair of Charging Pump Discharge Line Valve 1NV-240.

e Letter from Melanie C. Wong (NRC), to Bruce Hamilton (McGuire Nuclear
Station) dated March 26, 2008 (ADAMS Accession Number ML080580577),
Subject: McGuire Nuclear Station, Unit 1, Request for Relief 06-MN-001,
for Third 10-Year Interval Inservice Inspection Program Plan regarding
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Proposed Alternative in Accordance with 10 CFR 50.55a(a)(3)(ii)
Hardship
Without Compensating Increase in Level of Quality or Safety

repair of Chemical Volume and Control System Valve 1NV-240 (TAC No.
MD6274)

8. References
1. UFSAR Section 6.3, Emergency Core Cooling System
2. UFSAR Section 5.4, Component and Subsystem Design

3. UFSAR Section 7.3, Engineered Safety Features Systems
4. UFSAR Section 7.4, Systems Required for Safe Shutdown
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Attachment 1

Calculation M-DSC-445

Note that the scope of Calculation is broader than that of relief request I1SI-3-31.
Thus the item numbering of affected lines in the Calculation Tables is different
than the numbering in the Relief Request Tables because the Calculation Tables

include additional items. p



CALCULATION TITLE PAGE

ECN NO./

PRELIM. CCN NO. .

PAGE __-_ OF

Calc. No. _M-DSC-445

ECP No. & Rev. __N/A

Subject_FLAW EVALUATION OF ECCS SCHEDULE 10S PIPING

1204 / BHA & 1219/BHB  SONGS Unit _2 & 3

Sheet_1 _ of 108

System Number/Primary Station System Designator Q-Class __II
Tech. Spec./LCS Affecting? KINO [ YES, Section No. Equipment Tag No. _ SEE BELOW
Site Programs/Procedure Impact? & NO [JYES, AR No.
10CFR50.59/72.48 REVIEW CONTROLLED COMPUTER PROGRAM / DATABASE "
IS THIS CALCULATION REVISION PROGRAM / DATABASE NAME(S) | VERSION/RELEASE NO.(S)
BEING ISSUED SOLELY TO 0 PROGRAM
INCORPORATE CCNs/ECNs? 0 O ALSO, LISTED BELOW
DATABASE
X No [JYES N/A N/A
AR No. SEE BELOW* ACCORDING TO SO123-XXIV-5.1 :
RECORDS OF ISSUES
“REV. TOTAL PREPARED BY: APPROVED BY:
Disc. DESCRIPTION SHTS (Print namefsign/date) (Signature/date)
LAST SHT. Initial PQS Block - Requires PQS T3EN64 Initiat PQS Black - Requires PQS T3ENG4
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ORIG. PQS VER. BY: FLS PQS VER. BY:
IRE PQSVER.BY:____ | Other
ORIG. PQS VER. BY: FLS PQS VER. BY:
IRE PQSVER.BY: ____ | Other

Space for RPE Stamp, identify use of an éltemate calc., and notes as applicable.

* THIS CALCULATION DOES NOT SUPPORT ANY CHANGE / MODIFICATION TO THE PLANT. NO l‘!OCFRSO.SQ
REVIEW IS REQUIRED.

Equipment tag numbers:
- LINES 1204ML001, 002, 003, 004, 007, 008 009, 010, 031, 080, 108, 131, 151 and 180
- LINES 1219ML057, 066, 068, 072, 073 and 107

POOR QUALITY DOCUMENT
BEST AVAILABLE COPY

SlGNED:%—ﬁ’»@' 5910

This calc.-was prepared for the identified ECP. ECP completion and turnover acceptance to be verified by receipt of ECP Turnover/Ciosure form

directing conversion. Upon receipt, this calc. represents the as-built condition. ECP Turnover/Closure form date by

SCE 26-121-1 REV. 9 12/06 [REFERENCE: S0123-XXIV-7.15)
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Sheet T of I 0%
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~ Calc. rev.
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Calc/Document No.
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and/or documents.

Calc/Document No.

Does the
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calc/document
require
Change?
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calc/document

CCN, ECP, TCN/Rev., or
tracking number.

Calculation M-1204-003-02A,
Suction Side of Safety Injection
Pumps

Calculation M-1204-003-03A,
Suction Side of Safety Injection
Pumps

Calculation M-1204-003-AA,
~Penetration 55 Containment
Emergency Sump Recircutation

Calculation M-1204-008-02A,

. HPS! Pump — Temporary Piping for-

ISI Testing

Calculation M-1204-002-02A,
Safety Injection Lines from P-13, P-
16, P-18 and P-19to T-6

Calculation M-1204-002-03A,
Suction Side of Safety Injection
System

SCE 26-424 REV.68 12/05 [REFERENCE: SO123-XXIV-7.15)
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Calculation M-1204-004-AA, .-
Penetration 54 Containment -
Emergency Sump Recirculation

Calculation M-1219-072-AA,
Refueling Water Storage Tank T-
006 3" Drain 1219-072-3"-C-LLO

Calculation M-1219-068-AA,
Refueling Water Storage Tank
Crosstie Tank T-005 and T-006

" Calculation M-1204-151-AA,

Mini-flow from & to HPSI LPSI
Pumps in SEB

Calculation M-1204-080-AA,

Line 079 to Line 107 and to
Refueling Water Storage Tank T-
005

‘Calculation M-1219-057-02A,
Line 057 from Refueling Water
Storage Tank T-006 P02449-2453
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1.0 INTRODUCTION

The purpose of this calculation is to determine the stress conditions and through-wall lengths for
acceptance of flaws detected in the emergency core cooling system (ECCS) Schedule 10s piping.
Calculations for allowable through-wall (TW) flaw lengths for axial and circumferential flaws are provided.
The scope of this calculation covers 2.5 nominal pipe size (NPS) through 24 NPS in selected ECCS
piping that are either defined as moderate or high energy. This calculation covers both Units 2 and 3.

The flaw evaluation follows the requirements for Code Case N-513-2 (Ref. 1). Temporary acceptance of
flaws, including TW leaking flaws, falls within the scope of N-513-2 and covers moderate energy Class 2
and 3 piping systems. Moderate energy piping is defined as pipe having a maximum operating
temperature of 200°F and a maximum operating pressure of 275 psi. Therefore, for those portions of the
ECCS piping that satisfy the moderate energy definition, meeting N-513-2 satisfies the Code
requirements. For portions of the piping that are outside the moderate energy category, N-513-2 is used
herein as guidance in establishing pipe integrity subject to the regulatory review and approval. The
specific subsystems and lines that have been identified as high energy, and are evaluated herein, are
listed in Table 1-1 (Ref. 2). These lines meet the definition of moderate energy for maximum operating:
pressure, but operate at temperatures higher than 200°F.

The acceptance criteria for TW flaws per the requirements of N-513-2 are those specified in Article C-
2620 of ASME Section X|, Appendix C (Ref. 3). The circumferential flaws are evaluated as planar cracks
following the flaw evaluation procedures of C-6320 for elastic plastic failure mode, and C-5320 for limit
load failure mode, as appropriate. For axial flaws, N-513-2 provides the analytical method for calculating
the allowable TW flaw lengths. ’
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Table 1-1
Summary of Schedule 10s Piping
Pipe High Material
Sizes Energy Spec
System Subsystem Line Section Description (NPS) Line [Note 1]
1 ECCS RWST 1204ML0O01 Between T005 and HV9300 24 No
2 ECCS ALL TRAIN A 1204ML0O01 Between HV3300 and MUO0D1 24 No SA-358
1204ML108/003/ Bounded by Valves MU001, MUOQO3, :
3 ECCS ALL TRAIN A 007/009 . MU0O7, MU010, and MUOG2 2410116 | Yes
4 ECCS HPSI TRAIN A 1204ML0O07 Between MUOQO7 and P017 8 Yes
SA-376
5 ECCS HPSI COMMON 1204MLO09 Between MUO10, MUO11 and P018 8 Yes
6 ECCS ALL TRAIN A 1204ML003 Between MU0O3 and HV9303 24 Yes
SA-358
7 ECCS ALL TRAIN A 1204ML003 gﬁtn";’:e” HV9303 and Emergency 24 Yes
. . Between "T" of Line MLOO3 and @
8 ECCS LPS! TRAIN A 1204ML032 P015 [Note 2] 14 Yes SA-358
9 ECCS CS TRAIN A 1204ML0O03 Between MU062 and P012 16/14 Yes SA-358
10 ECCS RWST 1219MLO73 Between T005 and MUQ75 3 No SA-376
11 ECCS RWST 1204ML002 Between T006 and HV9301 24 No SA358
A-35
12 ECCS ALL TRAIN B 1204ML002 Between HV9301 and MU002 24 No
1204ML109/004/ Bounded by Valves MU002, MUG04, SA-358
3 ECCS ALL TRAINB 031/008/010 | MU009, MUO11, MUODS, & MU1gg | 24/10/16 | Yes SA-376
14 ECCS HPSI TRAIN B 1204MLO08 Between MUQ0S and P019 8 Yes SA-376
15 ECCS ALL TRAIN B 1204ML0O04 Between MU004 and HV9302 24 Yes SA-358 or
16 | ECCS ALL TRAIN B 1204ML004 gﬁm’:e" HV9302 and Emergency 24 Yes SA 312
17 ECCS LPSI TRAIN B 1204ML033 Between MU199 and P16 [Note 2] 14 Yes? -
18 | ECCS CS TRAIN B 1204ML0O04 | Between MUOOS and P013 16/14 ves | Sg3%eor
19 ECCS RWST 1219ML072 Between T006 and MUQ74 3 No SA-376
20 ECCS RWST 1219ML0O68 RWST Crosstie 24 No SA-358
21 | ECCS MINIFLOW 1204ML131 Between HV3347 and mini flow tie 4 Yes
22 ECCS MINIFLOW 1204ML151 Between HV9306 and mini flow tie 4 Yes
23 ECCS MINIFLOW 1204ML180 Between PSV9308 and mini flow tie . 25 Yes
SA-376
24 ECCS MINIFLOW 1204MLO80O Between Valves MUOG0 & MU0O68 6 Yes
25 ECCS MINIFLOW 1219ML107 Between Valves MUO68 and T005 10 No
. Between T006 and MUO67 (gravity
26 CVCS RWST 1219MLD57 feed to charging) 6 No
Between T006 and MUQ70 (to SFP SA-376 or
27 SFP RWST 1219ML066 make up pump) 4/3 No SA.312
Note 1 - Material specifications are SA-358 T304 Class 1, SA-376 TP304, and SA-312 T304.
Note 2 - These lines are Schedule 20 and are not evaluated
QAEL17
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2.0 SUMMARY

The allowable TW flaw lengths were calculated following the procedures of Code Case N-513-2 and the
pipe flaw procedures of ASME Section Xl Appendix C for austenitic stainless steel piping. Allowable
circumferential flaws were determined from the procedures of Article C-5320 and C-6320 of Appendix C
for limit load and elastic plastic failure mechanisms: Allowable axial flaws were determined for limit
load failure mode following the procedures of C-5420 as amended by N-513-2. Flaw acceptance
criteria of C-2620 were used to establish the allowable TW lengths.

2.1 Allowable Circumferential Flaw Lengths

The analytical evaluation methods of Article C-6320 for ductile fracture using elastic-plastic fracture
mechanics (EPFM) criteria were used in the determination of allowable TW flaw lengths under upset
and faulted loading conditions. The EPFM method is appropriate to account for the possibility of having
lower toughness weldments in the austenitic pipe. These welds are classified as flux welds in
Appendix C of ASME Section Xl, and incorporate either sub-merged arc weld (SAW) or shielded metal
arc weld (SMAW) process. For flaws not associated with butt welds made by SAW or SMAW, such as
tungsten inert gas (TIG) welding or wrought pipe, the analytical evaluation methods of Article C-5320
for limit load (LL) failure were used in the determination of allowable TW flaw lengths.

The detailed results from these calculations are given in Section 8. Section 8.2 provides graphical
results for allowable stresses as a function of TW flaw length for direct comparison with NDE results
from field examinations. These plots are given in Figures 8-1 and 8-2.

Specific calculations for allowable TW length, £...w, are discussed in Section 8.3. These calculations
are based on maximum enveloping stresses obtained from piping stress reviews (see appendices). For
each of the 27 subsystems listed for the ECCS, the allowable TW lengths were determined. Summary
of the allowable length calculations by pipe size is given in Appendix A. Process and lnstrumentatlon
diagrams are given in Appendix B.

The summary table of allowable sizes is given in Table 2-1.
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Table 2-1
Summary of Allowable Circumferential Flaw Length Results
Allowable Flaw
Length
Laiow (in)
Pipe High SAW
: Section Size Energy and TIG and
Subsystem Line Description (NPS) Line SMAW | Wrought
Between T005 and
1 RWST 1204ML001 HV8300 o 24 No 8.83 36.9
2 | ALLTRAINA 1204ML001 Bletieen HV9300 and 24 No 8.83 36.9
Bounded by Vaives 10 Yes 1519 18.70
1204ML108/003 MUQ0O01, MUOO3,
3 ALL TRAIN A 1007/009 MU0O7. MUO10, and 16 Yes 15.97 22.95
MU062 24 Yes 24.38 36.47
4 | HPSITRAINA 1204mL007 | Between MUOO7 and 8 Yes 12.41 15.53
Between MUO010,
5 HPSI COMMON 1204MLO09 MUO11 and P018 8 Yes 2.94 7.12
6 | ALLTRAINA | . 1204ML003 ﬁ%’g"’s%%” MU003 and 24 Yes 1147 34.79
Between HV9303 and
7 ALL TRAIN A 1204ML003 Emergency Sump 24 Yes 1147 34.79
Between "T" of Line
8 LPSI TRAIN A 1204ML0O32 MLOO3 and P015 14 Yes Not evaluated [Note 1]
14 Yes Note 2 Note 2
9 CS TRAIN A 120aML003 | Between MUOG2 and Mote2) | Mote?
’ 16 Yes 15.97 22.95
Between T005 and
10 RWST 1219MLO73 MUO75 3 No 7.89 8.36
Between TO06 and
11 RWST 1204M1.002 HV9301 24 No 17.22 33.01
12 | ALLTRAINB 1204ML002 aﬁ‘g’ggn HV9301 and 24 No 17.22 33.01
Bounded by Valves 10 Yes 13.03 16.65
1204ML109/004/ | MUO02, MUQ04,
.13 ALL TRAIN B 031/008/010 MU009, MUO11. 16 Yes 19.20 25.53
MUO005, and MU199 24 Yes 17.22 33.01
14 | HPSITRAINB 120amL008 | poneeen MUOOS and 8 Yes 2.94 712
Between MUQO4 and
15 ALL TRAIN B 1204ML004 V9302 24 Yes 6.87 21.06
; Between HVS302 and
16 ALL TRAIN B 1204ML0O04 Emergency Sump 24 Yes 6.87 21.06
17 | LPSI TRAINB 120amL033 | Between MU199 & 14 Yes Not evaluated [Note 1]
14 Yes Note 2 Note 2
18 | CSTRAINB . 1204ML004 | DEtween MUOOS and (Note2] | [Note2]
16 Yes 19.20 25.53
Between T006 and
19 RWST 1219MLO72 MUOT4 3 No 7.91 8.37
QAE17
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Table 2-1
Summary of Allowable Circumferential Flaw Length Results (Cont’d)
Allowable Flaw
Length
‘eanow (in)
Pipe High SAW TIG
Section Size Energy and and Appendix
Subsystem Line Description (NPS) Line - SMAW Wrought Section
20 RWST 1219ML0O68 RWST Crosstie 24 No 41.38 50.79 A1
Between HV9347 and
21 MINIFLOW 1204ML 131 mini flow tie 4 Yes 5.88 7.50
Between HV3306 and
22 MINIFLOW 1204ML151 mini flow tie 4 Yes 3.68 6.14
Between PSVv9308 and
23 MINIFLOW 1204ML180 mini flow tie 25 Yes 1.65 2.98 A12
Between Valves
24 MINIFLOW 1204MLO80O MUD60 & MU0BS 6 Yes 2.60 8.49
Between Valves .
25 MINIFLOW 1219ML107 MUGG8 and TO05 10 No 10.39 16.0
Between T006 and v
26 RWST 1219ML057 MUOB7 (gravity feed to 6 No 6.97 14.06 A13
charging)
Between T006 and No 5.06 5.68
27 RWST 1219ML0O66 MUO70 (to SFP make A4
L up pump) 4 No 4.89 8.02
Notes:
1) ‘ltems 8 and 17 are high energy lines but were not evaluated because piping is Schedule 20.
2) The 14 NPS piping in CS Trains A and B (ltems 9 and 18) are Schedule 20 and therefore were not evaluated.
QAE17
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2.2  Aliowable Axial Flaw Lengths

The allowable axial TW flaw lengths were computed for bounding operating pressure and temperature
conditions following N-513-2. Specific calculations for allowable axial TW flaw lengths are given in
Section 8.4. The results are summarized in Table 2-2.

Table 2-2
Summary of Allowable Axial Through-WaIl Lengths
" (Po=110 psi, T, =275°F B

Pipe
Size oD t gallow
(NPS) (in) (in) (in)
25 | 2875 0.120 9.16
3 35 0.120 8.32
4 45 0.120 7.35
6 6.625 0.134 7.14
8 8.625 0.148 7.25
10 10.75 0.165 7.62
14 14.00 0.188 8.08
16 16.00 0.188 7.51
24 24.00 - 0.250 9.32
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3.0 ASSUMPTIONS
The following major analysis assumptions are made:

1. Code Case N-513-2 is used as guidance. Flaw evaluation methods in Appendix C of ASME
Section Xl are generally applicable for Schedule 10s austenitic stainless steel pipe.

2. ASME Appendix C is applicable to NPS > 4 as stated in IWB-3640. For sizes less than 4
NPS, the methods of Appendix C are generally applicable and are used herein for NPS < 4,
To be conservative, the Z factor for NPS equal to 4 will be used when the pipe size under
evaluation is less than NPS 4. This is conservative since the trend in Z factor is to decrease
with NPS. Assuming NPS 4 for sizes less than NPS 4 will cause a higher stress multiplier to
be applied in the calculation for allowable flaw length.

3. The failure mode is conservatively assumed to be elastic-plastic ductile fracture for
circumferential flaws at pipe butt weld locations. For circumferential flaws not associated
with flux welds, e.g., tungsten inert gas (T1G) welds and wrought pipe locations including
locations at attachment welds, limit load failure mode is assumed.

4. For circumferentially oriented flaws located at the butt welds the weld properties are
conservatively assumed to be those of flux welds, either shielded metal-arc (SMAW) or
submerged-arc (SAW) welds. When applicable, a separate analysis for allowable TW iength
for flaws not associated with flux butt welds, such as TIG welds, attachment welds, or in
wrought pipe, was completed for use in flaw acceptance provided the material product form
and weld process can be established. '

5. For axial oriented flaws, the properties of wrought pipe are assumed in the limit load
evaluation.

6. Following the pipe flaw evaluation procedures for austenitic materials in ASME Section X,
Appendix C, weld residual stresses do not need to be included in the evaluation of allowable
flaw size and are therefore neglected in the calculation of allowable flaw length.

7. Design basis conditions include sustained and occasional (upset and faulted) loads.
Occasional loads control the design of the piping. There are no loading conditions classified
as emergency. Therefore, the calculations for allowable flaw length are based on the
limiting criteria for upset and faulted loads.
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4.1 Piping Geometry

Table 4-1
Piping Dimensions — Schedule 10s
oD t R

NPS (in) (in) _(in) R/t
25 2.875 0.12 1.378 11.48
3 35 0.12 1.690 14.08
4 4.5 0.12 2190 18.25
6 6.625 0.134 3.246 2422
8 8.625 0.148 4.239 28.64
10 10.75 0.165 5.293 32.08
14 14.00 0.188 6.906 36.73
16 16.00 0.188 7.906 42.05
24 24.00 0.25 11.875 47.50

The dimensions for the range in pipe sizes were obtained from Ref. 4.
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4.0 DESIGN INPUT

The piping geometry was extracted from the piping design calculations and summary listing (Ref. 2). The
piping geometry for ECCS is given below:
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4.2 Materials of Construction

The ECCS piping is constructed from Type 304 stainless steel in three different material specifications:
ASME SA-376 TP 304, ASME SA-358 Grade T304, Class 1, and ASME SA-312, T304. The material
specifications are listed in Table 1-1 for each subsystem. The mechanical properties for these
specifications are listed under the same material grouping for specified minimum yield, tensile and
allowable stress.. The specifi ed minimum strength properties for the pipe materials are given in

Table 4-2 (Ref. 5):

Table 4-2
Mechanical Strength Properties
Parameter 208 200°F 300°F | 400°F
Sy (ksi) 30.0 25.0 225 207
Sy (ksi) 75.0 71.0 66.0 64.4
S (ksi) 18.8 17.8 16.6 16.2

4.3  Design and Operating Conditions

The design and operating conditions for the ECCS piping were extracted from Ref. 2. The reported
conditions indicated operating pressures were in the range of 15 psig to 110 psig as shown in Table 4-3.
The operating temperatures are in the range of ambient to 275°F.

In the calculation of the generic graphs for allowable effective bending stress versus TW flaw length, the
bounding operating conditions for all ECCS Schedule 10s pipe were used:

P. = 110 psig
To = 275°F '

The bounding operating conditions are also conservatively used in the evaluation of axial flaws.
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Table 4-3
Summary of Design and Operating Conditions ,
Size Pp To Po To
Subsystem Line Section Description (NPS) {psig) (°F) (psig) (°F)
1 RWST 1204ML001 Between T005 and HV@300 24 25 150 15 AMB
2 ALL TRAIN A 1204MLOO1 ,\Bﬁ‘(’;’gf” HV8300 and 24 25 150 15 AMB
Bounded by Valves MU0OO1,
3 ALL TRAIN A 12040%‘;}00084003’ MU003. MUQ07, MUD10, 24110116 110 250 110 225
and MU062 .
4 HPSI TRAIN A 1204ML0O7 Between MU0O7 and P017 8 110 250 110 225
5 | HPSI COMMON 1204ML009 aBrf;WF?g;‘aMuom' Muo11 8 110 250 110° 225
6 ALL TRAIN A 1204ML003 af};’aeoea“ MU003 and 24 110 250 110 225
Between HV9303 and
7 ALL TRAIN A 1204MLO03 Emerancy Sums 24 110 250 110 225
Between "T" of Line MLO0O3
8 LPSI TRAIN A 1204ML032 o ot (560 Notol 14 435 400 435 350
9 CS TRAIN A 1204ML003 Between MUO62 and PO12 16/14 110 250 110 225
10 RWST 1219MLO73 Between T005 and MUO75 3 ‘25 150 15 AMB
11 RWST 1204ML002 Between T006 and HV9301 24 25 150 15 AMB
12 | ALLTRAINB 1204ML002 e peen HVS301 and 24 25 150 15 | AmB
Bounded by Valves MUQ02, ’
13 ALL TRAIN B 123;:‘%32/%’1084’ MUO0O4, MU00S, MUO11, 24110116 110 250 110 225
MU0D5, & MU199
14 | HPSITRAIN B 1204ML008 Between MUOOS and P019 8 110 250 110 225
Between MU004 and
15 ALL TRAIN B 1204ML004 poe! 24 110 250 110 225
16 ALL TRAIN B 1204ML004 Between HV9302 and - 24 116 250 110 225
Emergency Sump .
Between MU199 and P016
17 | LPSITRAINB 1204ML033 s Nl 14 . - - -
18 CS TRAIN B 1204ML004 Between MU0O5 and P013 16/14 110 250 110° | 225
19 RWST 1219MLO72 Between T006 and MU074 3 25 150 15 AMB
20 RWST 1219ML068 RWST Crosstie 24 25 150 15 AMB
21 MINIFLOW 1204ML131 Elfmt‘,’"::“ HV9347 and mini 4 175 400 50 275
22 MINIFLOW 1204ML151 ﬁfm‘f:” HV8306 and mini 4 175 400 50 275
23 MINIFLOW 1204ML180 Petwoen PSV9308 and mini 25 175 400 50 275
24 MINIFLOW 1204ML08O Defwoen Valves MUOSO & 6 175 400 50 275
25 MINIFLOW 1219ML107 .?gg’;’)ee“ Valves MUO68 and 10 175 150 15 AMB
Between TO06 and MUO6B7
26 RWST 1219MLO57 i food b charging) 6 25 150 15 AMB
Between T006 and MUO70
27 RWST 1219ML066 e S ks s 4 25 150 15 AMB
Note: Items 8 and 17 are high energy lines but were not evaluated because piping is Schedule 20.
QAE17
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4.4  Design Stress Data

given in Appendix B as provided in Ref. 8.

- The piping design stresses for use in the flaw evaluation for upset and faulted loading conditions are
given in the Appendix A for each ECCS subsystems listed in Table 4-3. A listing of the relevant piping
stress calculations and process and instrumentation diagrams (P&ID) was provided in Refs. 2 and 6.
The design stress input for this calculation is given in Ref. 7. The P&IDs for the ECCS subsystems are
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REYV 8/96



SCE Calc M-DSC-445, Rev 0 Subject: Fiaw Evaluation of ECCS Schedule 10s Piping Sheet 22 of 108

ENGINEERING £ SC/ENCE B TECHXOLOGY

Made by: Date: Client:
Calculation No.:  AEs-Cc-7384-2 RCC 5/14/10 SCE
Checked by: Date: Project No.:
Title:  Allowable Through-Wall Flaws in ECCS caL 5/14/10 AES-10027384-2Q
Schedule 10s Piping at SONGS Units 2 & 3 Revision No.: | Document Control No.: | Page No.:
o -2 15 of 101

5.0 ANALYSIS METHOD

Code Case N-513-2 provides evaluation criteria and requirements which were applied in this calculation.
N-513-2 refers to the analytical methods of ASME Section XI Appendix C for performing evaluations for
planar flaws in piping, including TW (leaking) flaws. Figuré 5-1 is a schematic illustration of the flaw
models in Appendix C.

The allowable TW flaw lengths were calculated following the procedures of Appendix C for the -
Schedule 10s austenitic stainiess steel piping in the ECCS. Allowable circumferential flaws were
determined from the procedures of Article- C-5320 and C-6320 of Appendix- C for limit load and elastic
plastic failure mechanisms. Allowable axial flaws were determined for limit ioad failure mode following
the procedures of C-5420 as provided in N-513-2. Flaw acceptance criteria of C-2620 were used to
establish the allowable TW lengths.

The analytical evaluation methods of Article C-6320 for ductile fracture using elastic-plastic fracture
mechanics (EPFM) criteria were used in the determination of allowable TW flaw lengths under upset
and faulted loading conditions. The EPFM method is appropriate to account for the possibility of having
lower toughness weldments in the austenitic pipe. These welds are classified as flux welds in
Appendix C of ASME Section Xl, and incorporate either SAW or SMAW process. For flaws not
associated with butt welds made by SAW or SMAW, such as TIG welding or wrought pipe, the
analytical evaluation methods of Article C-5320 for limit ioad failure were used in the determination of
allowable TW flaw lengths.

5.1 Ductile Fracture Evaluation

The allowable TW flaw lengths for EPFM are determined analytically from the evaluation of combined
membrane plus bending stress, and membrane stress only. The allowable TW flaw length is the smallest
TW flaw length from these evaluations considering each design-basis loading condition.

5.1.1 Combined Stress

The analytical methods of C-6321 of ASME Code, Section XI, Appendix C for circumferential flaws under
combined membrane plus bending loads require that

1 | og 1
= __ |2 65 |-c[1- 5-1
Se SFJZ Ge} Gm{ ZSFJ 1)

where

Sc= allowable primary bending stress for ciréumferentially flawed pipe
c‘y= bending stress at incipient plastic collapse from C-5321
Om=  membrane stress
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{b) Axial Flaw

Figure 5-1 — Through Wall Flaw Models for Pipe Flaw Evaluation in ASME Section XI
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c.= thermal expansion stress

SFm = structural factor for membrane stress (C-2621)

SF, = structural factor for bending stress (C-2621)

Z= Load multiplier to account for elastic-plastic material behavior (Z factor)

The Z factors for flux welds are given in C-6330 and are computed from the following equation:
Z = 1.30 [1+0.010(NPS - 4)]
where NPS is the nominal pipe size. Note that Z can not be less than unity.

Solving for the bending stress at plastic collapse from the above requirement on primary bending load
gives the following when S; = oy,

¢ = ZSF, [cm +o, + SGF }— ::b S, (52
b m

The TW flaw length as shown in Figure 5-1a, and applied stress level required to cause the remaining

weld cross-section to become fully plastic, is given by: X

of = —Z?Gf-[ZsinB- sin 0]

(5-3)
B = gh—(e/n)-wmlm)l
when (6 + B)<m, and
¢ = 2% ging
T
(5-4)
- cm
= _5m
Gy

when (8 + f3) > . The angle 6 is the crack half-angle where the vertical axis basses through the
centerline of the flaw. The angle B is the angle to the neutral axis for bending measured from the vertical
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axis. The solution for the allowable TW flaw length is therefore calculated by equating Eq. 5-2 with Eq. 5-

3 or Eq. 5-4, as appropriate, and solving for allowable TW flaw half-angle, 0.0, by an iterative method.
The allowable TW length is

2allow = 9allow Do . (5'5)

where D, is the outside diameter. The determination of o, o,, and c. is discussed in Section 5.3. The
flow stress, oy, for the pipe material is defined later in Section 5.4.

5.1.2 Membrane Stress

The analytical methods of C-6322 of ASME Code, Section XI, Appendix C for circumferential flaws under
pure membrane loads require that

_ o
= o 5-6
S ZSF, =-6)
where
Si=  allowable primary membrane stress for circumferentially flawed pipe
6m membrane stress at incipient plastic collapse from C-5322

Sk, = structu/ral factor for membrane stress (C-2621)

Solving for the memt/)rane stress at plastic collapse from the above requirement on primary membrane
load gives the following when S; = o,

¢ =ZSF, o, | | (5-7)

The TW flaw length and applied membrane stress level required to cause the remammg weld
cross-section to become fully plastic is given by:

ch = O¢ [1—6)n—2(p/1t]

(5-8)
¢ =sin~'(0.5sin0)
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by Eq. 5-5.

5.1.3 Acceptance Criteria

Table 5-1.
Table 51
Analysis Structural Factors for Flaw Acceptance
; Membrane Bending
CLOO:(;‘i't?gn Stress Stress |
(SFm) (SFy)

Normal 27 23
Upset 24 20

............. Emergency 18 16
Faulted 13 14

5.2 Limit Load Evaluation

Sc =

The solution for the allowable TW flaw length is therefore calculated by equating Eq. 5-7 with Eq. 5-8 and
solving for allowable TW half-crack angle by an iterative method. The allowable TW flaw length is defined

The acceptance criteria for circumferential flaws per the requirements of N-513-2 are those specified in
Article C-2620 of ASME Section XI, Appendix C in the form of analysis structural factors. The structural
factors for upset (Service Level B) and faulted (Service Level D) for circumferential flaws are given in

It should be noted that normal loading condition will not be limiting. Also, the affected piping system does
not have emergency classified conditions as part of the design basis.

The allowable TW flaw lengths for limit load failure mode are determined -anaiytically from the evaluation - -
of combined stress and membrane stress. The allowable TW flaw length is the smallest TW flaw length
from these evaluations considering each design-basis loading condition.

The analytical methods of C-5320 of ASME Code, Section XI, Appendix C for circumferential flaws under
combined membrane and bending stress, and pure membrane stress, for limit load failure mode require:

(5-9)

(5-10)
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where again S. is the allowable primary bending stress and S is the allowable primary membrane stress,
for circumferentially flawed pipe.

It can be seen from Egs. 5-9 and 5-10 that the requirements for LL are similar to the EPFM method
except that expansion stress is not considered (s = 0) and Z factor is defined as unity (Z = 1.0).

5.3 Piping Stresses

In determining the applied stresses from ASME Section lll piping stress data, the membrane and
-bending stresses are the unconcentrated primary bending stress; that is, with the stress intensification
factor (SIF) removed from the appropriate code equation. This is'accomplished by dividing the code
bending stress by either 0.75i or “i" as appropriate. Note that 0.75i can not be less than unity.

The code stresses were extracted from the base calculations for each ECCS subsystem (see
appendices). The code equations from ASME Section lll Subsection NC are as follows (Ref. 9):

e Equation8  Sustain loads for pressure and dead weight (DW)

Ss. = Py +0.75i_,\z/IA

e [Equation 9 Occasional load including upset (Eq. 9U) and faulted (Eq. 9F) conditions

SOL = Pm +O75|Ml

c
s Equation 10 Thermal éxpansion including seismic anchor movement
.M
Ste = | ZC

c

where M, is the resultant moment due to DW and other sustained loads, Mg is the resultant moment
due to occasional loads such as thrusts, safety valve loads, earthquake, etc., and M is the resultant
moment due to thermal expansion including moment effects from seismic anchor movements if anchor
displacement effects were omitted from Eq. 9.

The stresses for use in the flaw evaluation for upset and faulted loading conditions are determined from
the above code equations as follows

1) The primary axial membrane stress is calculated from the minimum value from the two equations
below: '
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_ Ph,
Pm -
41
o = PD?
m T2 2
(Do - Di )

2) DW s equal to Eq. 8 stress minus the membrane stress due to design pressure:
DW =Eq 8-P, |esian

3) Seismic DBE was determined by subtracting Eq. 8 from Eq. 9F. Seismic OBE is defined as one-
half the DBE.

DBE

Eq.9F -Eq.8

OBE = DBE/2
4) The unconcentrated DW stress (DW*) is then the DW divided by 0.75i

DW
0.75i

* -

5) Axial membrane stress, 6, is set equal to operating pressure stress, Pr,

{ Om m{QOperating

6) Bending stress o}, for upset conditions is equal to Eq. 9U stress minus operating pressure stress
divided by 0.75i

_ Eq oU - Pm|0perating
0.75i

Gy

7) Bending stress, o, for accident (faulted) conditions is equal to Eq. 9F stress minus operating
pressure stress divided by 0.75i

_ Eq' oF _Pm IOperating
0.75i

G,
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“wn

8)} Expa'nsion stress, o, is equal to Eq. 10 stress divided by “i".

5.4 Flow Stress

For the purpose of calculating the limit load of a pipe component, Article C-8200 of Appendix C to
ASME Section Xi specifies a definition for flow stress as the average of the specified minimum yield and
uliimate strengths:

Sy* Sy

Gf=_——

= (5-11)

For strength calculations performed in this analysis, the minimum specified strength values at 275°F
(maximum operating temperature) will be conservatively assumed. Based on Eq. 5-11 and the strength
properties for the specified pipe material, the flow stress is:

- (231+673)
2

of =45.2ksi

This value for o; will be used in the evaluation of the pipe.

5.5 Consideration for Axial Flaws

For flaws oriented axially along the pipe, the allowable through-wall flaw length is determined from the
equations in N-513-2. The flaw mode! for this case is shown in Figure 5-1b. The governing relationship
for allowable flaw length is given below:

2 0.5
=158(RH%S | —2 | -1 5-12
Laliow ~ (Rt) {[(SFm)ch ( )
where
R= mean pipe radius
t = wall thickness
or= flow stress
QAE17
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on= hoop stress due to operating pressure = P,D,/2t

Do,= outside pipe diameter

SFm = structural factor for membrane stress (C-2622)

Equation 5-12 will be used in this calculation to verify that the allowable flaw length for circumferential

flaws will be bounding for axial oriented flaws.
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6.0 REFERENCES
1. Code Case N-513-2, Evaluation Criteria for Temporary Acceptance of Flaws in Moderate Energy
Class 2 or 3 Piping,” ASME Section X, Division 1, Nuclear Code Cases, Supplement 1,
(February 20, 2004).
2. Summary Listing of ECCS Subsystems from SCE, “Walkdown Scope and Resolution Matrix
Spreadsheet,” Full List 051410.xls, dated May 14, 2010.
3. ASME Boiler and Pressure Vessel Code, Section XI, "Inservice Inspection of Nuclear Power Plant
Components,” (2001 Edition, 2002 Addenda)
4, ANSI Pipe Schedule and Size Standard, ANSI/ASME B36.10M.
5. ASME Boiler and Pressure Vessel Code, Section ll, Part D "Material Properties," (1995 Edition)

Relevant calculations and P&ID references, Email from N. El-Akily (SCE) to R. Cipolla (intertek
APTECH) dated May 10, 2010.

a)  Calculation M-1204-003-02A, Rev 8, Suction Side of Safety Injection Pumps

b) Calculation M-1204-003-03A, Rev 5, Suction Side of Safety injection Pumps

)] Calculation M-1204-003-AA, Rev 7, Penetration 55 Containment Emergency Sump Recirculation
d) Calculation M-1204-008-02A, Rev 0,-HPSI Pump - Temporary Piping for ISI Testing

e)  Calculation M-1204-002-02A, Rev 9, Safety Injection Lines from P-13, P-16, P-18 and P-19to T-6
f)  Calculation M-1204-002-03A, Rev 5, Suction Side of Safety Injection System ‘

g) Calculation M-1204-004-AA, Rev 9, Penetration 54 Containment Emergency Sump Recirculation
h)  Calculation M-1219-072-AA, Rev 3, Refuehng Water Storage Tank T-006 3" Drain 1219-072-3"-C-

LLO
i) Calculation M-1219-068-AA, Rev 3, Refueling Water Storage Tank Crosstie Tank T-005 and T-006

) Calculation M-1204-151-AA, Rev 8, Mini-flow from & to HPSI LPSI Pumps in SEB

k) Calculation- M-1204-080-AA, Rev 5, Line 079 to Line 107 and to Refueling Water Storage Tank T-
005

) Calculation M-1219-057-02A, Rev 6, Line 057 from Refueling Water Storage Tank T-006 P02449-
2453

m)  Calculation M-1219-057-AA, Rev 4, Refueling Water Tank to Charging Pumps Line NO 1219-057
n)  Calculation M-1219-057-04A, Rev 5, Refuel Water Tank to Charging Pumps — Unit 2
o)  Calculation M-1208-007-02A, Rev 7, AUX BLDG Acid Pump (Suction)

p)  Calculation M-1218-037-02A, Rev 2, Boric ACId Make-up Pump Disch to Vol Control Tank Charging.
Pump + Suction Header -Unit 2

q) Calculation M-1219-057-03A, Rev 7, Refueling Water Tank to Charging Pumps
r Calculation M-1208-007-03A, Rev 5, Volume Control Tank TO77 to Charging Pump Suction

s) Calculation M-1218-037-03A, Rev 3, Boric Acid Make-up Pump Disch to Vol Control Tank Charging
Pump + Suction Header
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t) Calculation M-1219-066-AA, Rev 3, P-011 + Refueling Water Storage Tank T-006 to Spent Fuel
Pool Make Pump

u) P&ID 40112A, Rev 35, Safety Injection System — System No. 1204

v)  P&ID 40112AS03, Rev 38, Safety Injection System — System No. 1204

w)  P&ID 40122B, Rev 26, Fuel Pool Cooling System — System No. 1219

X) P&ID 40122BS03, Rev 21, Fuel Pool Cooling System — System No. 1219
y) P&ID 40112B, Rev 36, Safety Injection System — System No. 1204

z) P&ID 40112BS03, Rev 37, Safety Injection System — System No. 1204

aa) P&ID 40114A, Rev 15, Containment Spray System — System No. 1206

bb) P&ID 40114AS03, Rev 15, Containment Spray System — System No. 1206
cc) P&ID 40114D, Rev 20, Containment Spray System — System No. 1206

dd) P&ID 40114DS03, Rev 19, Containment Spray System - System No. 1208

7. Letter from N. EI-Akily (SCE) to R. Cipolla (Intertek APTECH) design inputs and stress summary
tables 13 attachments (May 11, 2010)

8. Email from N. El-Akily (SCE) to R. Cipolla (Intertek APTECH) “P&ID Files,” (May 11, 2010)

9. ASME Boiler and Pressure Vessel Code, Section Ill, Subsection NC, "Class lll Components,”
(1977 Edition).

10. Technical discussions with N. EI-Akily (SCE) regarding bounding stress values for 24 NPS pipe in
Line 1204ML004 for ECCS Train B, meeting at SCE facilities (April 9, 2010). .
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7.0 NOMENCLATURE

Cross-sectional area, in.? _
B Angle to the neutral axis of flawed piped, radians
D Inside diameter, in.
D, Outside diameter, in.
i Stress intensification factor (SIF)
Latow Allowable through-wall flaw length (also as Lajow), in.
Ma Resultant moment due to DW and other sustained loads, in-Ibs
Mg Resultant moment due to occasional loads such as thrusts, safety valve loads,

earthquake, etc., in-lbs ‘
Mc Resultant moment due to thermal expansion including moment effects from seismic

anchor movements if anchor displacement effects were omitted from Eq. 9, in-lbs
P Pressure, psi '
Pb Design pressure, psi
Pm Primary Membrane Stress, psi
Po Operating pressure, psi
R Mean radius, in
Op Bending stress (also SIGB), psi
ot Material fiow stress (also SIGF), psi ‘
op° Critical bending stress, psi
oLt Effective bending stress, which includes structural and analysis factors (also SIGBF), psi
Om° Critical membrane stress, psi -
Ge Thermal expansion stress including SAM (also SIGE), psi
Om Membrane stress (also SIGM), psi
Sc Allowable primary bending stress, psi
SFy Structural factor on bending stress -
SFm Structural factor on membrane stress
S, Specified minimum yield stress, psi
S, Specified minimum tensile stress, psi
S Allowable primary membrane stress, psi
To Design temperature, (°F)
To Operating temperature, (°F)
t Wall thickness, in.
Qaliow Allowable flaw half-angle, radians
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Z Load multiplier on stress
Z. Section modulus, in.’
Acronyms
CS Containment spray
CVCs Chemical and volume control system
DBE Design basis earthquake
DW Dead weight (conta)ns SIF)
Dw* Dead weight (with SIF removed)
ECCS Emergency core cooling system
EPFM Elastic-plastic fracture mechanics
HPSI High pressure safety injection
LL Limit load
LPSI Low pressure safety injection
NPS  Nominal pipe size
OBE Operating basis earthquake
oD Outside diameter
P&ID Piping and instrumentation diagrams
RWST Refueling water storage tank
SAM Seismic anchor movements
SFP Spent fuel pool
SIF Stress intensification factor (same as “I")
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8.0 CALCULATIONS

8.1 Evaluation Overview

The calculations involve two different evaluations that may be used for accepting flaws detected in the
ECCS piping. Either evaluation can be used with bounding stress inputs, or location specific stress

inputs, to determine allowable stresses or flaw lengths. The first evaluation establishes generic plots that
define the effective bending stress versus OD ftaw length for pipe sizes from 2.5 NPS to 24 NPS

(Section 8.2). This evaluation permits the assessment of flaws observed at a specific location in

graphical format where the stresses at the flaw location can be determined from the piping stress .
analysis. The second evaluation establishes the allowable flaw length for a given set of stresses by direct
calculation (Section 8.3). Again, the stress input can be location-specific stress values or bounding
values. ’

The calculation of allowable lengths is for circumferential flaws. Under most situations, the allowable
lengths for circumferential flaws will bound the axial oriented flaws. A separate calculation given in
Section 8.4 provides the allowable lengths for axial TW flaws.

The list of ECCS piping covered by this calculation is given in Table 1-1. Appendix A provides the stress
summaries and allowable circumferential flaw lengths from the bounding stress evaluation described in
Section 8.3. Appendix B provides the P & IDs for the systems.

8.2 Allowable Effective Bending Stress

A calculation was performed for the pipe sizes in the ECCS to develop a graphical solution of effective
bending stress versus flaw length for circumferentially oriented flaws. The effective bending stress is
computed from Egs. 5-3 and 5-4 for a bounding internal pressure of 110 psi and a bounding operating
temperature of 275 °F. The results in graphical form are shown in Figure 8-1. An alternate set of curves
are given in Figure 8.2 which are results normalized in both stress and TW flaw length. The normalized
results for 24 NPS can be used to bound all pipe sizes less than 24 NPS.

The effective bending stress is defined by Eq. 5-2 whereby for butt welds fabricated from SAW or SMAW
process

G, SF,
GEFF = ZSF, [cm +0, + SFb}—gF_,:Gm (8-1)
and for TIG welds and wrought pipe,
F
o = SF, [o,, +0,]- SFy o, (8-2)
SF,
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where,

FFis the effective bending stress at the flaw Iocation
om is the axial.membrane stress at the flaw location due to actual operating pressure
oy is the primary bending stress at the flaw location for upset or faulted conditions
o, is the expansion stress at the flaw location for upset or faulted conditions
SF., and SF,, are the structural factors defined in Table 5-1
Z is the Z factor muttiplier defined in Section 5.1.1

When a bounding stress approach is used, the stress values for on, o, and o, shall be the bounding
stresses for the pipe under evaluation.

To apply either Figure 8-1 or Figure 8-2 to evaluate NDE data, the effective bending stress is computed
from either Eq. 8-1 or 8-2 as appropriate. The value of o,™", or o™ /ot is then plotted with the NDE
length, L or L/nD, and compared with the allowable curve. The following procedure can be used:

1) Determine a conservative length of the flaw from the NDE data

2) For the location of the flaw, obtain the stress information from the design report (| e., Eq. 8, 9U,
9F, and 10 code stresses).

3) Ifthe flaw is associated with the pipe butt weld, determine the weld process used (SAW/SMAW or
TIG). If this information is not available, assume the weld is SAW/SMAW.

4) Calculate the stress values for o, 61, and o, from the equations in Section 5.3. It'is acceptable to
use the actual operating pressure for the system in calculating op.

5) From the stresses in Item 3), calculate the effective bending stress, o,= from either Eq. 8-1 or 8-
2 depending on weld process.

6) Compare o,™" for the measure flaw length with Figure 8-1. Figure 8-2 can be use if 5,"" and
lengths are normalized to flow stress.

The detected flaw is acceptable if the plotted results fall below the allowable curve in Figure 8-1 or 8-2 for
the given pipe size.
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Figure 8-1 — Allowable Effective Bending Stress as a Function of Flaw Length
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Figure 8-2 — Allowable Normalized Effective Bending Stress as a Function of
Normalized Flaw Length
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Figures 8-1 and 8-2 are for the combined membrane plus bending stress criteria. The membrane stress
criteria were evaluated separately by calculation. Equations 5-7 and 5-8 were solved in an iterative
manner to obtain the allowable TW length for the membrane stress requirement:

I

[1 -0/n "2(9/‘“:] = PmlOperating
m

f
°m~ ZsF
¢ =sin"'(0.5sin6)

The solution of the above equations was performed with “Solver” in an Excel spreadsheet ana|y5|s The
results for allowable length for the limiting upset condition are given in Table 8-1.: .

Table 8-1
Summary of Allowable Circumferential Through-Wall Lengths
Membrane Stress Criteria

SAW and SMAW TIG & Wrought @
Pipe
Size oD - Lalow %O0D Lattow % OD
(NPS) (in) (in Circum (in) Circum
25 2.875 6.20 68.7% 6.43 71.2%
3 35 7.29 66.3% 7.60 69.1%
4 45 8.93 63.2% 9.36 66.2%
6 6.625 12.32 59.2% 13.06 62.8%
8 8.625 .| 1531 56.5% 16.42 60.6%
10 10.75 18.42 54.5% 19.94 59.1%
14 14.00 22.78 51.8% 25.14 57.1%
16 16.00 24.74 49.2% 27.72 55.2% |
24 24.00 34.53 45.8% 40.17 53.3%
Notes:

"1) Pipe butt welds from submerged arc (SAW) or shielded metal arc (SMAW) process.
2) Pipe butt welds from tungsten inert gas (TIG) or wrought pipe.

In summary, the detected flaw can not exceed the TW lengths determined from Figure 8-1 or 8-2 for
combined stress, and the TW lengths in Table 8-1 for membrane stress criteria. When determining the
allowable TW length, the smallest calculated length from either the combined stress criteria as applied to
upset and faulted loading conditions or membrane stress criteria defines the allowable length.
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8.3  Allowable Circumferential Flaw Lengths

A bounding calculation was performed for the pipe sizes in the ECCS. The bounding method uses the
highest calculated stresses for each pipe size for a given subsystem or pipe run. The stresses envelop
the piping nodal stresses, i.e., the Egs. 8, U, 9F and 10 stress values are taken from the highest stress
locations in each stress category and combined for evaluation purposes. Appendix A contains the stress
summary and the determination of the bounding (maximum enveloping) stresses for o, (operating), o,
(upset), o}, (faulted) and expansion (Ge) The procedure for computing o, 6y (upset and faulted) and o, is
provided in Section 5.3. The 27 piping items listed in Table 1-1 were group into 13 calculatlon packages.
These calcuiations are given in Sections A.2 through A.14in Appendix A.

The calculations for £, Were performed by spreadsheet analysis using MS Excel. The iterative
solutions for Egs. 5-2, 5-3, and 5-4 for combined loading criteria, and Egs. 5-7 and 5-8 for membrane
criteria, were obtained using the “Solver” feature in Excel. The allowable TW circumferential length is the
smallest calculated length from either the combined stress criteria or membrane stress criteria as applied
to upset and faulted loading conditions. The results from the analysis are given in the appendices by pipe
size for each ECCS subsystem.

8.4  Allowable Axial Flaw Lengths

The allowable axial TW flaw lengths were computed for each pipe size in the ECCS. Equation 5-12 was
used to determine the lengths for the maximum operating pressure of 110 psi and the highest operating
temperature of 275°F. The results of the calculation are given in Table 8-2.

Table 8-2
Summary of Allowable Axial Through-Wall Lengths
(P, = 110 psi, T, = 275°F)

Pipe
Size oD t Latiow
(NPS) (in) (in) (in)
2.5 2.875 0.120 9.16
3 35 0.120 8.32
4 45 0.120 7.35
6 6.625 0.134 7.14
8 8.625 0.148 7.25
10 10.75 0.165 7.62
14 14.00 0.188 8.08
16 16.00 0.188 7.51
24 24.00 0.250 9.32
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Appendix A

Evaluation for Allowable Flaw Lengths for ECCS Schedule 10s Piping

A1 Introduction

The allowable flaw lengths for the ECCS and related systems are determined in this appendix. The
stresses for use in the flaw evaluation for upset and faulted loading conditions are determined from the

~ code equations as discussed in Section 5.0. Stress vaiues were extracted from the design stress reports.
The P & IDs and associated calculation numbers are given in Appendix B.

Table A1-1 provides the details for each of the 27 subsystems and inciudes line numbers, section
description as defined in the P & IDs, operating pressure and temperature, nominal pipe size and whether
the line is a high or moderate energy. The 27 subsystems are grouped in 13 calculation packages, which .
are given in Sections A.2 through A.14. The groups were constructed according to common systems,

pipe sizes, and design conditions, as determined from the SCE stress summaries. The appendix

sections where the calculation results are given are given in the last column of Table A1-1.

Bounding stresses (i.e., maximum envelop values) were used in the calculation for allowable through wall
(TW) flaw lengths. The allowable flaw length results are given in tabular format by pipe size for the
different systems and subsystems. The stress summaries used in the evaluations to establish the
bounding stress values by pipe size and/or subsystem are also tabulated in each appendix section.

Table A1-2 gives the summary of the calculated allowable TW flaw lengths based on the bounding
stresses determined from the design stress summaries. In all caiculations, a boundary temperature of
275°F was conservatively assumed, regardless of the actual operating temperature, in determining the
yield and ultimate strength for the pipe.

A listing of references providing the calculation numbers from which the stresses were extracted is given
in Table A1-3.
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Table A1-1
’ Summary of ECCS Subsystem Descriptions and Analysis Index
Pipe High
Po To Sizes Energy | Appendix
Subsystem Line Section Description (psig) (°F) {NPS) Line Section
1 RWST 1204MLOOA Between T005 & HV9300 15 AMB 24 No s
2 ALL TRAIN A 1204MLO01 Between HVE300 & MUOO1 15 AMB 24 No '
Bounded by Valves MUOO1,
3 ALL TRAIN A 1204ML108/003/ | \y1y003° MUOO7, MUO10, 110 225 24110116 Yes A3
007/009 ‘Muo1o,
. and MU062 .
4 HPSI TRAIN A 1204MLO07 Between MUQO7 & P017 110 225 8 Yes A4
5 | HPSICOMMON 1204ML009 Between MUD10, MUG11 110 225 8 Yes A5
and P018
6 ALL TRAIN A 1204ML003 Between MUOO3 & HV9303 110 225 24 Yes
A
7 ALL TRAIN A 1204ML003 Between HV9303 & 110 225 24 Yes
mergency Sump
8 LPSI TRAIN A 1204ML032 Between "T" of Line ML003 435 350 14 [Note 1]
and P015
9 CS TRAIN A 1204ML003 Between MUO62 & PO12 110 225 16114 Yes A3
10 RWST 1219MLO73 Between T005 & MUO75 15 AMB 3 No A7
11 RWST 1204MLO02 Between T006 & HVS301 15 AMB 24 No
A8
12 ALL TRAIN B 1204MLO02 Between HV9301 & MU002 15 AMB 24 No
Bounded by Valves MUQ02,
13 ALL TRAIN B 128;‘?’,'533/%’1084’ MU004, MUGOZ, MUO11, 110 225 24110116 Yes A9
MUOOS, and MU199 :
14 | HPSITRAINB 1204MLO0S Between MUOO9 and PO19 110 225 8 Yes A5
15 ALL TRAIN B 1204MLO04 . Between MU0D4 & HV9302 110 225 24 Yes
: A10
16 | ALLTRAINB 1204MLO04 Between HV9302 and 110 225 24 Yes
Emergency Sump
17 | LPSITRAINB 1204MLO33 Between MU199 and PO16 ; . 14 Yes [Note 1]
18 CS TRAIN B 1204MLOC4 Between MUOO5 & PO13 110 225 16/14 Yes A9
19 RWST 1219MLO72 Between T006 & MU074 15 AMB 3 No A7
20 RWST 1219MLO68 RWST Crosstie 15 AMB 24 No A1
21 MINIFLOW 1204ML131 Detwaen HV9347 & mini 50 . 275 4 Yes
22 MINIFLOW 1204ML151 Between HV9306 and 50 275 4 Yes
miniflow tie
23 MINIFLOW 1204ML180 Between PSV9308 and 50 275 25 Yes A12
miniflow tie
24 | MINIFLOW 1204MLO8O Detween Valves MUOS0 & 50 275 6 Yes
25 MINIFLOW 1218ML107 ?gggee” Valve MU068 and 15 AMB 10 No
Between T006 and MUO67
26 RWST 1219MLO57 ity Tood b sharding) 15 AMB 6 No A3
Between T006 and MUO70
27 RWST 1219ML066 e SEP make o D) 15 AMB 43 No A-14
Note 1 — Items 8 and 17 are Schedule 20 and are not evaluated
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Table A1-2
Summary of Allowable Flaw Length Results
Allowable Flaw
Length
Laiow (iN)
Pipe High SAW
Section " Size Energy and TIG and Appendix
Subsystem Line Description - (NPS) Line - SMAW | Wrought Section
1 RWST 1204ML001 Between T005 and 24 No 8.83 369
HVO300 ... 24 A2
2 | ALLTRAINA 1204ML0D1 ,\BAeUt‘(’)"g?“ HV9300 and 24 No 8.83 " 369
Bounded by Valves 10 Yes 15.19 18.70
1204ML108/003 | MU0O1, MUOO3,
3 | ALLTRAINA pircAiid MOSSy, MUOTS. and 16 Yes 15.97 22.95 A3
Muo062- 24 Yes 24.38 36.47
4 | HPSITRAIN A 1204ML007 Egg";ee" MU007 and 8 Yes 12.41 15.53 A4
Between MUOQ10, '
5 | HPSI COMMON 120amL00p | Between MUCAO, 8 Yes 294 7.12 A5
6 | ALLTRAINA 1204ML003 Elf/‘s‘;"ae&)” MU003 and 24 Yes 11.17 3479
A6
Between HV9303 and
7 | ALLTRAINA 1204ML003 | Eoneen INSS0S 24 Yes 11.47 34.79
Between "T" of Line . i
8 LPSI TRAIN A 1204ML0O32 ML003 and PO15 14 Evaluation not required. [Note 1].
14 Yes Note 2 Note 2
9 CS TRAIN A 1204ML003 | DEeen MU0G2 and [Mote2) | [Nete2] A3
16 Yes 15.97 22.95
10 RWST 1219MLO73 ,?A%“(’)"?g“ T005 and 3 No 7.89 8.36 A7
11 RWST 1204MLO02 E'\e}g(;” T006 and 24 No 17.22 33.01
A8
12 | ALLTRAINB 1204MLO02 “Bnﬂ‘ggg” HV9301 and 24 No 17.22 33.01
Bounded by Valves 10 Yes 13.03 16.65 Ao
1204ML109/004/ | MU002, MUOOA4, -
13 | ALLTRAINB atosore | MOses. MUOTS. 16 Yes 18.20 2553
MU005, and MU199 24 Yes 17.22 33.01 A8
14 | HPSITRAIN B 1204MLO08 gg%een MUIO09 and 8 Yes 2.94 7.12 A5
15 | ALLTRAINB 1204MLO04 E‘\*/‘&e&” MU004 and 24 Yes 6.87 21.06
A10
Between HV9302 and '
16 | ALLTRAINB 120aML004 | £oEST HYCE 24 Yes 6.87 21.06
17 | LPSITRAINB | 1204ML033 petiween MU199 & 14 Evaluation not required. [Note 1].
14 Yes Note 2 Note 2
18 | CSTRAINB 1204ML0p4 | Between MUOOS5 and [ ] | [NoteZ] A9
PO13 16 Yes 19.20 2553
Between T006 and
19 RWST 1210ML072 | DEee 3 No 7.91 8.37 A7
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Table A1-2
Summary of Allowable Flaw Length Results (Cont’d)
Allowable Flaw
Length
Laiiow (in)
Pipe High SAW TIG
Section Size Energy and and Appendix
Subsystem Line Description '(NPS) Line - | SMAW- ‘| Wrought | - Section  -|-
20 RWST 1219ML068 RWST Crosstie 24 No 41 .38» 50.79 A1
Between HV9347 and
21 MINIFLOW 1204ML131 mini flow tie 4 Yes 5.88 7.50
A Between HV9306 and '
22 MINIFLOW 1204ML 151 mini flow tie 4 Yes 3.68 6.14
23 MINIFLOW 1204ML18p | BetweenPSVE308and | 5 g Yes 165 2.98 A12
mini flow tie
Between Valves j
24 MINIFLOW 1204ML080 MUO6G0 & MU0BS 6 Yes 2.60 8.49
Between Valves
25 MINIFLOW 1219ML107 MUOB8 and TO05 10 No 10.39 16.0
Between T006 and
26 RWST 1219MLD57 MUOS67 (gravity feed to , 6 No 6.97 14.06 A.13
charging)
Between T006 and No 5.06 5.68
27 RWST 1219MLO66 MUO70 (to SFP make A4
up pump) No 4.89 8.02
Notes:
1) Items 8 and 17 are high energy lines but were not evaluated because piping is Schedule 20.
2) The 14 NPS piping in CS Trains A and B (ltems 9 and 18) are Schedule 20 and therefore were not evaluated.
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Table A1-3

Summary of Stress Calculation References

1) Calculation M-1204-003-02A, Rev 8, Suction Side of Safety Injection Pumps

2) Calculation M-1204-003-03A, Rev 5, Suction Side of Safety Injection Pumps

3)  Calculation M-1204-003-AA, Rev 7, Penetration 55 Containment Emergency Sump Recirculation

4)  Calculation M-1204-008-02A, Rev 0, HPSI Pump — Temporary Piping for ISI Testing

5)  Caiculation M-1204-002-02A, Rev 9, Safety Injection Lines from P-13, P-16, P-18 and-P-19 to T-6

6) Calculation M-1204-002-03A, Rev 5, Suction Side of Safety Injection System

7)  Calculation M-1204-004-AA, Rev 9, Penetration 54 Containment Emergency Sump Recirculation

8)  Calculation M-1218-072-AA, Rev 3, Refueling Water Storage Tank T-006 3" Drain 1218-072-3"-C-LLO
9) . Calculation M-1219-068-AA, Rev 3, Refueling Water Storage Tank Crosstie Tank T-005 and T-006
10) Calculation M-1204-151-AA, Rev 8, Mini-flow from & to HPSI LPS! Pumps in SEB

11) Calculation M-1204-080-AA, Rev 5, Line 079 to Line 107 and to Refueling Water Storage Tank T-005
12) Calculation M-1219-057-02A, Rev 6, Line 057 from Refueling Water Storage Tank T-006 P02449-2453
13) Calculation M-1219-057-AA, Rev 4, Refueling Water Tank to Charging Pumps Line NO 1219-057

14) Calculation M-1219-057-04A, Rev 5, Refuel Water Tank to Charging Pumps — Unit 2
15) Calculation M-1208-007-02A, Rev 7, AUX BLDG Acid Pump (Suction)

16) Calculation M-1218-037-02A, Rev 2, Boric Acid Make-up Pump Disch to Vol Control Tank Charging
Pump + Suction Header -Unit 2 .

' 17) Calculation M-1219-057-03A, Rev 7, Refueling Water Tank to Charging Pump
18) Calculation M-1208-007-03A, Rev 5, Volume Control Tank TO77 to Charging Pump Suction

19) Calculation M-1218-037-03A, Rev 3, Boric Acid Make-up Pump Disch to Vol Control Tank Charging
Pump + Suction Header

20) Calculation M-1219-066-AA, Rev 3, P-011 + Refueling Water Storage Tank T-006 to Spent Fuel Pool
Make Pump
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A.2 ECCS RWST and All Train A (Line 1204ML001)

The allowable flaw lengths for the ECCS RWST between T005 and HV9300 and All Train A between
HV9300 and MUOO1 were calculated in Section A.2. Stress values were extracted from SCE summaries
(Ref. 7, Attachment 2). The allowable flaw length results are given in Tables A2-1 and A2-2 for sections
between T005 and HV9300 and H9300 and MUQO01. The stress summaries used in the evaluation are
given in Table A2-3 for the 24 NPS Schedule 10s piping.

Two material conditions were evaiuated: flux-welded pipe by SAW or SMAW process, and TIG welded
and wrought pipe. For pipe butt welds using SAW-or SMAW, the: followmg -allowable-flaw lengths were -

determined:
Table A2-1
Summary of Allowable Through-Wall Flaw Length Results
RWST between T005 and HV9300 and All Train A between H9300 and MUO001
(SAW and SMAW)
. Allowable
Combined | Membrane
! Stress Stress Length
Pipe oD Loading Criteria Criteria Laliow % OD Limiting
Line Size (in) | Condition (in) (in) (in) Circum. | Condition
1204MLOO1 24 24.00 Upset 13.08 50.28 8.83 11.7% Faulted
Faulted 8.83 54.83

Summary of Allowable Through-Wall Flaw Length Results

Table A2-2

For TIG welds and wrought pipe, the foliowing allowable flaw lengths were determined:

RWST between T005 and HV9300 and All Train A between H9300 and MUQO1

(TIG and Wrought)
Combined | Membrane AI'_'::'at';’"e
Stress Stress 9
Pipe oD Loading Criteria Criteria Laitow % OD Limiting
Line Size (in) Condition (in) (in) (in} Circum. | Condition
41.41 53.67
1204MLO01 24 24.0 Upset 1 36.90 48.9% | Faulted
QAE17
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Table A2-3A
Pipe Design Stress Summary for ECCS Piping - NPS 24
Line 1204ML001 — RWST and Train A
. . ASME Section I} Code Stresses
Design | Operating

Pm Pm SIF Eq. 8 Eq. 95U Eq. 9F Eq. 10 Dw DBE

Node item (psi) (psi) (i) {psi) (psi) (psi) (psi) {psi) (psi)

160 Pipe 581 581 1.0 1378 2115 2700 15459 797 1322

27 E(gg‘;v 581 . 581 . | 7384 903. 1509 . | . 1991 36912 322, 1088

160 Pipe’ 581 581 1.0 1384 2190 2728 17483 803 1344

230 Pipe 581 581 1.0 1492 4295 8866 686 911 7374

27A Elbow 581 581 5.635 743 1426 1962 33055 162 1219

240 Elbow 581 581 5.635 1194 5104 30584 8111 . 613 29390

Notes: . .
1) Operating pressure and temperature are 15 psi and ambient. The design calculations were done for a design pressure of 25 psi.
2) Seismic OBE stresses are 1/2 the faulted DBE stress values.

Pipe Design Stress Summary for ECCS Piping - NPS 24

Table A2-3B

Line 1204ML001 — RWST and Train A

Faulted

Operating Upset Expansion
Om Dw* Gp Op e
Node Item (psi) (psi) (psi)) (psi)- -(psi)
160 Pipe 581 797 1534 2119 15459
Elbow '
27 (SR) 581 58 168 255 4999
160 Pipe 581 803 1609 2147 17483
230 Pipe 581 911 3714 8285 686
27A Elbow 581 38 200 327 5866
240 Elbow 581 145 1070 7099 1439
Max Envelop (psi) 581 911 3714 8285 17483
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A.3 ECCS Train A and CS Train A (Lines 1204ML108/003/007/009)

The allowable flaw lengths for the ECCS Train A and CS Train A piping in sizes NPS 24, 16, and 10 are
calculated in Section A.3. Piping that is listed as NPS 14 is not evaluated because it is not Schedule 10s
size.

Stress values wére extracted from SCE summaries (Ref. 7, Attachment 2). The allowable flaw length
results are given in Tables A3-1 and A3-2. The stress summaries used in the evaluation are given in
Tables A3-3 through A3-5 for the 24, 16, and 10 NPS Schedule 10s piping.

Two material conditions were evaluated: flux-welded pipe by SAW or SMAW process, and TIG welded
and wrought pipe. For the butt welds usmg SAW or SMAW, the following allowable flaw lengths were
determined:

Table A3-1
Summary of Aliowable Through-Wall Flaw Length Results
ECCS Train A Bounded by Valves MU001, MU003, MU007, MU010, and MU062
CS Train A between MU003 and HV9303

(SAW and SMAW)
Combined | Membrane A:_Ig:vat?‘le_
Stress Stress 9
Pipe | OD Loading Criteria Criteria Latow % OD Limiting
Line Size (in) Condition (in) (in) (in) Circum. | Condition
Note 1 7 : A 18.41 ‘
[Note 1] 10 10.75 Upset 15.19 15.19 45.0% Upset
Faulted 15.38 21.20
[Note 1] 16 16.00 Upset 15.97 2474
: 15.97 . 31.8% | - Upset
Faulted 16.09 29.41
[Note 1] 24 24.00 Upset 24.38 34.53
24.38 32.3% Upset
Faulted 25.40 42.07

Notes:
1) ECCS Train A and CS Train A, Lines 1204ML108, 003, 007, and 009.
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For TIG welds and wrought pipe, the following allowable flaw lengths were determined:

Table A3-2
Summary of Allowable Through-Wall Flaw Length Results

ECCS Train A Bounded by Valves MU001, MU003, MU007, MU010, and MU062
CS Train A between MU003 and HV9303

(TIG and Wrought)
Combined | Membrane AEg:vatl:‘le
Stress Stress 9
Pipe oD Loading Criteria Criteria Lallow % OD Limiting
Line Size (in) Condition (in) (in) (in) Circum. | Condition
Note 1 10 10.75 Upset - 18.7 19.94
[Note 1) 0 pse 8.70 18.70 55.4% Upset
Faulted 18.96 22.44 . :
[Note 1] 16 16.00 Upset 22.95 27.73
22.95 45.7% Upset
Faulted 23.17 31.81
[Note 1] 24 | 24.00 Upset 36.47 40.17 ‘ '
36.47 48.4% Upset
Faulted 37.60 46.57
Notes: i
1) ECCS Train A and CS Train A, Lines 1204ML108, 003, 007, and 009. -
A
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Table A3-3A

Pipe Design Stress Summary for ECCS Piping - NPS 10

Various Lines - ECCS Train A and CS Train A

ASME Section lll Code Stresses
Design | Operating

Pm m SIF Eq.8 | Eq.9U | Eq.9F | Eq.10 DW DBE
Node Item (psi) (psi) (i) (psi) (psi) (psi) (psi) (psi) (psi)
28B Pipe 1710 1710 4.646 2362 6886 10433 5981 652 8071
29 Elbow (SR) | 1710 1710 5.950 2547 | . 8113 12498 7020 | . 837 9951
39 Elbow 1710 1710 4550 2132 4518 6382 12549 422 4250
41 Tee (run) 1710 1710 3.386 2076 4246 6054 6766 366 3978
Tee (run) 1710 1710 3.386 1968 5490 8274 7239 258 6306
(b;iih) 1710 1710 3.386 1836 6883 10027 5749 126 9091
28 (b;?‘ih) 1710 1710 4.646 2457 7634 11948 7245 747 9491
35 Pipe 1710 1710 1.0 1905 2909 3767 3023 195 1862
29 Elbow (SR) | 1710 1710 5.950 2653 6906 10468 6461 943 7815
39 Elbow 1710 1710 4550 2175 3671 4868 12078 465 2693
41 Tee (run) 1710 1710 3.386 2446 4008 5203 9219 736 2757
Tee (run) | - 1710 1710 3.386 2270 4794 6865 9676 560 4595
(b;?‘ech) 1710 1710 3.386 1887 5596 8569 8077 177 6682
94 Reducer 1710 1710 2.0 2014 3152 4066 4315 304 2052

Notes:

1)
2)

Seismic OBE.stresses are 1/2 the faulted DBE stress values. ... .

Operating pressure and temperature are 110 psi and 225°F. The design calculations were done for a design pressure of 110 psi.
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Table A3-3B

Pipe Design Stress Summary for ECCS Piping - NPS 10
Various Lines — ECCS Train A and CS Train A

Operating Upset Faulted | Expansion
Cm pw* Op Op Ce

Node Item {psi) (psi) (psi)) (psi) (psi)
28B Pipe 1710 187 1485 2503 1287
29 Elbow (SR) 1710 188 1435 2417 " 1180
39 Elbow 1710 124 823 1369 2758
41 Tee (run) 1710 144 999 1711 1998
Tee (run) “1710 102 1488 2585 2138
Tee (branch) 1710 50 2037 3629 1698
28 Tee (branch) 1710 214 1700 2938 1559
35 Pipe 1710 195 1199 2057 3023
29 Elbow (SR) 1710 211 1164 1963 1086
39 Elbow ' 1710 136 575 925 2655
41 Tee (run) 1710 290 905 1375 2723
| Tee (run) 1710 221 1214 2030 2858
Tee (branch) 1710 70 1530 2701 2385
94 Reducer - 1710 203 961 1571 2158
Max Envelop (psi) 1710 290 2037 . 3629 3023
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Table A3-4A
Pipe Design Stress Summary for ECCS Piping - NPS 16
Various Lines - ECCS Train A and CS Train A
ASME Section lll Code Stresses
Design | Operating -

Pm m SIF Eq. 8 Eq.9U | Eq.9F | Eq.10 DW DBE

Node Item (psi) (psi) U] {psi) | (psi) (psi) (psi) {psi) {psi)

B10 Pipe 2258 2258 4.646 5001 18156 28896 19099 2743 | 23895

78 Elbow (SR) 2258 2258 6.810 2846 7811 11845 28313 588 8999

Tee )

65 (branch) 2258 2258 4.646 3207 9672 14455 9152 949 11248

70 Elbow (SR) 2258 2258 6.810 4253 8147 11111 18411 1995 6858

77 Elbow 2258 2258 5.196 2778 1777 18159 15960 520 15381

74 Taper 2258 2258 1.90 2939 5811 7964 3558 681 5025

Notes:
1) Operating pressure and temperature are 110 psi and 225°F. The design calculations were done for a design pressure of

110 psi.
2)

Pipe Design Stress Summary for ECCS Piping - NPS 16

Seismic OBE stresses are 1/2 the faulted DBE stress values.

Table A3-4B

Various Lines ~ ECCS Train A and CS Train A

Operating Upset Faulted | Expansion
Om DW* Op Op O

Node Item {psi) (psi) {psi)) {psi) {psi)
B10 Pipe 2258 787 4562 - 7645 4111
78 Elbow (SR) 2258 115 1087 1877 4158
65 Tee (branch) 2258 272 2128 3500 1970
70 Elbow (SR) 2258 391 1153 1733 2704
77 Elbow 2258 133 2443 4080 3072
74 Taper 2258 478 2493 4004 1873
Max Envelop (psi) 2258 787 4562 7645 4158
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Table A3-5A

Pipe Design Stress Summary for ECCS Piping - NPS 24
Various Lines - ECCS Train A and CS Train A

ASME Section lll Code Stresses
Design | Operating
Pm Pm SIF Eq. 8 Eq. 9V Eq. 9F Eq. 10 DwW DBE
Node Item (psi) (psi) (i) (psi) (psi) (psi) {psi) (psi) (psi)
16 Pipe 2558 2558 1.0 3333 5646 7534 3388 775 4201
13 Elbow (SR) 2558 2558 7.384 3032 7002 10233 27335 474 7201
12 Tee (run) 2558 2558 4.396 3247 6680 9486 20263 689 6239
Tee (run) 2558 2558 4.396 3133 9216 14163 6412 575 11030
Tee
(branch) 2558 2558 4.396 2704 8003 12318 20968 146 . 9614
28 Tee (run) 2558 2558 4.646 3509 11363 17765 5204 951 14256
Tee (run) 2558 2558 4.646 3451 10851 16884 5933 893 13433
Tee .
(branch) 2558 2558 4.646 2642 3435 4043 1057 84 1401
65 Tee (run) 2558 2558 4.646 3730 13273 20964 6313 1172 17234
Tee (run) 2558 2558 4.646 4354 13563 20998 4622 1796 16644
Tee
(branch) 2558 2558 4,646 3512 9632 14626 7628 954 11114
16 Pipe 2558 2558 1.0 3379 4536 5378 3315 821 1999
13 Elbow (SR} 2558 2558 7.384 3251 5591 7353 24297 693 4102
12 Tee (run) 2558 2558 4.396 2968 5159 6806 18516 410 3838
Tee (run) 2558 2558 4,396 2949 6437 9088 5584 . 391. . 6139
Tee
(branch) 2558 2558 4.396 2954 5799 7963 17517 396 5009
28 Tee (run) 2558 2558 4.646 3145 7864 11265 5433 587 8120
Tee (run) 2558 2558 4.646 3158 7630 10940 5681 600 7782
Tee :
(branch) 2558 2558 4.646 2642 3435 4043 1057 84 1401
65 Tee (run) 2558 2558 4.646 5107 7695 9683 4189 2549 4576
Tee (run) 2558 2558 4,646 5108 7131 8737 6963 2550 3629
Notes:
1)  Operating pressure and temperature are 110 psi and 225°F. The design calculations were done for a design pressure of
110 psi.

2) Seismic OBE stresses are 1/2 the faulted DBE stress values.
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Table A3-5B .
Pipe Design Stress Summary for ECCS Piping - NPS 24
Various Lines — ECCS Train A and CS Train A
Operating Upset ‘Faulted | Expansion
Om DwW* Gy Op O
Node ltem (psi) {psi) (psi)) {psi) {psi)
16 Pipe - 2558 - - 775 - 3088 4976 --3388
13 Elbow (SR) 2558 86 802 1386 3702
12 Tee (run) 2558 209 1250 2101 . 4609
Tee (run) 2558 174 2019 3520 1459
Tee (branch) 2558 - 44 1652 2960 4770
28 Tee (run) 2558 273 2527 4364 1120
Tee (run) - 2558 256 2389 4111 1277
Tee (branch) 2558 24 252 ‘ 426 228
65 Tee (run) 2558 '336 3075 5282 1359
Tee (run) 2558 515 3158 5292 995
Tee (branch) 2558 274 2030 3463 1642
16 Pipe 2558 821 1978 2820 3315
13 Elbow (SR) 2558 125 548 866 3290
12 Tee (run) 2558 124 789 1288 4212
Tee (run) 2558 119 1177 1981 1270
Tee (branch) 2558 120 983 1639 3985
28 Tee (run) 2558 168 1523 2499 1169
Tee (run) 2558 172 1456 2406 1223
65 Tee (run) 2558 732 1474 2045 902
Tee (run) 2558 732 1312 1773 1499
Max Envelop (psi} 2558 821 3158 5292 4770
P
-
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A4 ECCS HPSI Train A between MUO007 and P017 (Line 1204ML007)

The allowable ftaw lengths for the ECCS HPSI Train A, Line 1204ML0Q7, in size NPS 8, are calculated in
Section A.4. Stress values were extracted from SCE summaries (Ref. 7, Attachment 2). The allowable

- flaw length results are given in Tables A4-1 and A4-2. The stress summarles used in the evaluation are.
given in Table A4-3 for 8 NPS Schedule 10s piping. .

Two material conditions were evaluated: flux-welded pipe by SAW or SMAW process, and TIG welded
and wrought pipe. For the butt welds usmg SAW or SMAW, the following allowable flaw Iengths were
determined:

Table A4-1
Summary of Allowable Through-Wall Flaw Length Resuits -
ECCS HPSI Train A between MU007 and P017

Sheet 55 of 108 ©

(SAW and SMAW) ,
Combined | Membrane AE::Iatl:‘le
Stress Stress 9
Pipe oD Loading Criteria Criteria Lalow % OD Limiting
Line Size (in) Condition (in) (in) (in) Circum. Condition
1204ML0O07 8.62 41 .
8 5| Upset 12 15.31 12.41 45.8% Upset
Faulted 12.47 17.45 .
For TIG welds and wrought pipe, the following allowable flaw lengths were determined:
Table A4-2
Summary of Allowable Through-Wall Flaw Length Results
ECCS HPSI Train A between MU007 and P017
(TG and Wrought)
Combined | Membrane AE::vgatt;‘le
Stress Stress
Pipe | OD Loading Criteria Criteria Laliow . %O0D Limiting
Line Size (in) Condition (in) (in) (in) Circum. | Condition
1204ML0O0O7 8 8.625 Upset 15.53 16.42
pse 15.53 57.3% Upset
Faulted 15.64 18.35
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Table A4-3A

Pipe DeS|gn Stress Summary for ECCS Piping - NPS 8
Various Lines - ECCS HPSI Train A

) ASME Section It Code Stresses
Design | Operating

. Pm Pm SIF Eq. 8 Eq.9U | Eq.9F | Eq.10 Dw DBE
Node Item (psi) (psi) () (psi) (psi) (psi) {psi) (psi) {psi)
47 Elbow 1521 1521 4.213 2731 4193 5407 . 9355 1210 2676
97X Pipe 1521 1521 1.0 1589 3176 4425 2522 68 2836
94 Reducer 1521 1521 2.000 2050 4028 5617 7500 529 3567
97 Pipe 1521 1521 1.0 1557 3288 4806 3027 36 3249
100 Elbow 1521 1521 4.213 2455 3954 5227 9010 934 2772

Notes:
1)  Operating pressure and temperature are 110 psi and 225°F. The design calculations were done for a design pressure of 110 psi.
2) Seismic OBE stresses are 1/2 the faulted DBE stress values.

Table A4-3B
Pipe Design Stress Summary for ECCS Piping - NPS 8
Various Lines - ECCS HPSI Train A

Operating Upset Faulted | Expansion
Om Dw* OCp Op . Oe

Node Item {psi) (psi) {psi) {psi) {psi)
47 Elbow 1521 383 846 1230 2221
97X Pipe 1521 68 1655 2904 2522
94 Reducer 1621 353 1671 2731 3750
97 Pipe 1521 36 1767 3285 3027
100 Elbow 1521 296 770 1173 2139
Max Envelop (psi) 1521 383 1767 3285 3750
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A
A5 ECCS HPS| Common (Line 1204ML.009) and HPSI Train B (Line 1204ML008)

The aliowable flaw lengths for the ECCS HPSI common and Train B (NPS 8) piping are calculated in
Section A.5. Stress values were extracted from SCE summaries (Ref. 7, Attachments 3 and 4). The
allowable flaw length results are given in Tables A5-1 and A5-2. The stress summaries used in the
evaluation are given in Table A5-3 for the 8 NPS Schedule 10s piping.

Two material conditions were evaluated: flux-welded pipe by SAW or SMAW process, and TIG welded
and wrought pipe. For the butt welds using SAW or SMAW, the following allowable fiaw lengths were
‘determined: '

Table A5-1
Summary of Allowable Through-Wall Flaw Length Results
ECCS HPSI Common between MU010, MUO11 and P018
HPSI Train B between MU009 and P019 e

(SAW and SMAW)
. Allowable
Combined | Membrane |
Stress Stress | Length
Pipe oD Loading Criteria Criteria Laliow % OD Limiting
Line Size (in) Condition (in) (in) (in) Circum. Condition
1204ML0O0Y/
. . 15.
008 8 8.625 Upset 3.26 5.31 204 10.8% Faulted
Faulted 2.94 17.45
For TIG welds and wrought pipe, the following allowable flaw iengths were determined:
Table A5-2 _
Summary of Allowable Through-Wall Flaw.Length Results
ECCS HPSI Common between MU010, MUO11 and P018
HPSI Train B between MU009 and P019
(TIG and Wrought)
. Allowable
Combined | Membrane
Stress Stress Length
Pipe oD Loading Criteria Criteria Latow % OD Limiting
Line Size (in) Condition (in) (in) (in) Circum. | Condition
1204ML0O0Y/
. 7.34 16.42
008 8 | 8625 Upset > ® 7.42 263% | Faulted
Faulted 7.12 18.35
“
QAE17 '
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Table A5-3A
) Pipe Design Stress Summary for ECCS Piping - NPS 8
Lines 1204ML009/008 - ECCS HPSI Common and Train B
* ASME Section Il Code Stresses
Design | Operating : -
Pm Pm SIF Eq. 8 Eq.8U | Eqg.9F Eq. 10 DW DBE
Node ltern {psi) (psi) 0] (psi) (psi) {psi) (psi) (psi) (psi)
370 - 1521 1521 4.209 3333 .| 12704. 18951 .| . 7857 - 1812 15618
445 - 1521 1521 4.209 3907 14311 21247 13556 2386 17340
451 - 1621 1521 1.0 4185 15351 22795 902 2664 18610
378 Pipe 1521 15621 1.0 1962 3387 4337 2382 441 . 2375
445 Elbow (LR) 1521 1521 4,209 2094 4837 16066 ' 15595 1473 3072
Notes: .
1) Operating pressure and temperature are 110 psi and 225°F. The design calculations were done for a design pressure of 110 psi.
2) Seismic OBE stresses are 3/5 the faulted DBE stress values.

Table A5-3B
Pipe Design Stress Summary for ECCS Piping - NPS 8
Lines 1204ML009/008 - ECCS HPSI Common and Train B

Operating _ Upset Faulted | Expansion
Om bw* Ob Ob Ce
Node Item {psi) (psi) {psi)) {psi) --(psi)
370 - 1521 574 3543 5522 1867
445 - 1521 756 4052 6249 3221
451 = 1521 - 2664 13830 21274 902
378 Pipe 1521 441 1866 2816 2382
445 Elbow (LR) 155 1 467 1050 1440 3705
Max Envelop (psi) 1521 2664 13830 21274 3705
/’ .
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A6 ECCS All Train A (Line 1204ML003)

The allowable flaw lengths for the ECCS Train A piping are calculated in Section A.6. Stress values were
extracted from SCE summaries (Ref. 7, Attachment 6). The allowable flaw length results are given in
Tables A6-1 and AB-2. The stress summaries used in the evaluation are given in Table A6-3 for the 24
NPS Schedule 10s piping.

Two material conditions were evaluated: flux-welded pipe by SAW or SMAW process, and TIG welded
and wrought pipe. For the butt welds using SAW or SMAW, the following allowable flaw lengths were
determined: - - :

Table A6-1
Summary of Allowable Through-Wall Flaw Length Results
ECCS Train A between MU003 and HV9303, and HV9303 and Emergency Sump

{SAW and SMAW)

Combined | Membrane AILI:nwgatl:‘le
Stress Stress

Pipe | OD Loading Criteria Criteria Latow % OD Limiting
Line Size (in) Condition (in) (in) (in) Circum. | Condition
1204ML003 4 24, A7 .
0 2 4.00 Upset 11.17 34.53 1117 14.8% Upset
Faulted 12,12 42.07
For TIG welds and wrought pipe, the following aliowable flaw lengths were determined:
Table A6-2
Summary of Allowable Through-Wall Flaw Length Results
ECCS Train A between MU003 and HV9303, and HV9303 and Emergency Sump
(TIG and Wrought)

Combined | Membrane A'I_I:nwgattale

Stress Stress :
Pipe oD Loading Criteria Criteria Lanow % OD Limiting
Line Size (in) Condition (in) (in) (in) Circum. | Condition
1204MLOO 4 24, . A
20 003 2 4.00 Upset 34.79 40.17 34.79 46.1% Upset
Faulted 35.89 46.57 :
QAE17
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Table A6-3A .
Pipe Design Stress Summary for ECCS Piping - NPS 24
Line 1204ML003 ~ ECCS Train A
ASME Section lll Code Stresses
Design | Operating
Pm m SIF Eq. 8 Eq.9U | Eq. 9F Eq. 10 bDw DBE
Node Item (psi) (psi) (1) {psi) (psi) (psi) (psi) (psi) (psi)
10BB - 2558 2558 5.635 2624 7482 11466 12678 66 8842
15E - 2558 2558 5.635 4360 8295 11522 10325 1802 7162
20 - 2558 2558 1.0 3545 6548 9011 2887 987 5466
38 - 2558 2558 1.0 3774 4285 4705 1331 1216 931
44BB - 2558 2558 5.635 3699 6048 7975 9860 1141 4276
45 - - 2558 2558 6.211 3411 5838 7829 11324 853 4418
46E - 2558 2558 5.635 2883 5644 7909 1407 325 5026
70 - 2558 2558 1.0 2871 4362 5585 14990 313 2714
Notes:

1) Operating pressure and temperature are 110 psi and 225°F. The design calculations were done for a design pressure of 110 psi.

2) Seismic OBE stresses are ~1/2 the faulted DBE stress values.

Table A6-3B
Pipe Design Stress Summary for ECCS Piping - NPS 24
Line 1204ML003 — ECCS Train A

Operating Upset Faulted | Expansion
Gm Dw* Cb Cp Ce
Node ltem (psi) {psi) (psi)) {psi) {psi)
10BB - 2558 16 1165 2108 2250
15E - 2558 426 1357 2121 1832
20 - 2558 987 3990 6453 2887
38 - 2558 1216 1727 2147 1331
44BB - 2558 270 826 1282 1750
45 - 2558 183 704 1132 1823
46E - 2558 77 730 1266 250
70 - 2558 " 313 1804 3027 14990
Max Envelop (psi) 2558 1216 3990 6453 14990
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A7 ECCS RWST (Lines 1219ML073 and 1219ML072)

The allowable flaw lengths for the ECCS RWST lines between T005 and MUO75 (Line 1219ML073) and
between T006 and MUQ74 (Line 1219MLQ72) are calculated in Section A.7. Stress values were
extracted from SCE summaries (Ref. 7, Attachments 5 and 11). There was only one stress value
reported for each line which was the location of highest code stress. With such a limited sample, this
value was taken as the bounding stress for the piping, without the removal of the SIF. This will account
for other pipe locations where the SIF could be lower.

The allowable flaw length results are given.in Tables A7-1 and A7-2. ‘The stress summaries used inthe -
“evaluation are given in Tables A7-3 and A7-4 for the 3 NPS Schedule 10s piping.

Two material conditions were evaluated: flux-welded pipe by SAW or SMAW process, and TIG welded

“-and wrought pipe. For the butt welds using SAW or SMAW, the following aIIowabIe flaw lengths were
determined:

Table A7-1
Summary of Allowable Through-Wall Flaw Length Results
ECCS RWST between T005 and MUO75 and T006 and MU074

(SAW and SMAW)
Combined | Membrane Alllg\rl‘v;t?‘le
Stress Stress
Pipe oD Loading Criteria Criteria Lallow % OD, Limiting
Line Size (in) Condition (in) (in) (in) Circum. Condition
1204MLQ73 3 3.—50 - Upset 7.91 9.06 .89 21.8% Faulted
Faulted - 7.89 9.42 :
1204MLO72 3 3.50 Upset 7.91 19.06 .
7.91 71.8% Faulted
Faulted 7.91 9.42
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For TIG welds and wrought pipe, the following allowable flaw lengths were determined:

. Table A7-2
Summary of Allowable Through-Wall Flaw Length Results
ECCS RWST between T005 and MU075 and T006 and MU074

(TIG and Wrought)
Combined | Membrane A:_Ig\rl‘vatl:‘le
N . Stress Stress g ) -
Pipe oD Loading Criteria Criteria Laiiow % OD Limiting
Line Size (in) Condition (in) (in) (in) Circum. | Condition
1204MLO73 ) u 8.37 22
20 5 | 3%0 pset o 836 | 76.0% | Faulted
Faulted 8.36 9.55
1204ML0O72 3 3.50 Upset 8.37 . 9.22
P 8.37 76.2% Upset
Faulted 8.38 9.55
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Table A7-3A

Pipe Design Stress Summary for ECCS Piping - NPS 3
Line 1219ML073 - RWST between T005 and MUQ75

. . ASME Section lit Code Stresses
Design | Operating
_ Pm m SIF Eq. 8 Eq. 9U Eq. 9F Eqg. 10 DW DBE
Node Item (psi) {psi) M (psi) (psi) (psi) (psi) (psi) (psi)
- - 165 99 1.9 361 683 1005 373 196 644
Notes: :
1) Operating pressure and temperature are 15 psi and ambient. The design calculations were done for a design pressure of 25

psi.
2) Seismic OBE stresses are 1/2 the faulted DBE stress values.
3) Because of limited data, SIF is conservatively assumed to be 1.0 in all cases.

Table A7-3B
 Pipe Design Stress Summary for ECCS Piping - NPS 3
Line 1219ML073 - RWST between T005 and MU0O75

Operating Upset | Faulted | Expansion
Om Dw* Ob Ob Ce
Node Item {psi) {psi) (psi)) (psi) (psi)
- - 99 196 584 906 373
Max Envelop (psi) 99 196 584 906 373
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Table A7-4A )
Pipe Design Stress Summary for ECCS Piping - NPS 3
Line 1219ML072 — RWST between T006 and MUO074
. . ) ASME Section lll Code Stresses
Design | Operating | :
Pm Pm SIF Eq. 8 Eq. 9U Eq. 9F Eg. 10 DW DBE
Node ftem (psi) (psi) (M (psi) (psi) (psi) | (psi) (psi) (psi)
7 - 165 99 1.9 373 678 983 373 208 610
Notes

Table A7-4B

Pipe Design Stress Summary for ECCS Piping - NPS 3
Line 1219ML072 — RWST between T006 and MU(074

Operating | . - - - Upset- | Faulted |-Expansion.|...
Om bw* Op Cp ) G,
Node Item (psi) {psi) (psi)) {psi) {psi)
7 - 99 208 579 884 373
Max Envelop (psi) 99 208 579 884 373

1) Operating pressure and temperature are 15 psi and arﬁbient. The design calculations were done for a des’ign pressure of 25 psi.
2) Seismic OBE stresses are 1/2 the faulted DBE stress values.
3) Because of limited data, SIF is conservatively assumed to be 1.0 in all cases.
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A.8 ECCS RWST and All Train B (Lines 1204ML002, 004, 008)

The allowable flaw lengths for the RWST piping between T006 and HVS301, and Train B piping between
HV9301 and MUO0Q2, are calculated in Section A.8. Stress values were extracted from SCE summaries
(Ref. 7, Attachments 3 and 4). These data included the 24 NPS pipe from other line sections that were
captured in the stress survey (see Table A1-1).

The allowable flaw length results are given in Tables A8-1 and A8-2. The stress summaries used in the
evaluation are given in Table A8-3 for the 24 NPS Schedule 10s piping.

Two material conditions were evaluated: flux-welded pipe by SAW or SMAW process, and TIG welded
and wrought pipe.ﬂ For the butt welds using SAW or SMAW, the following allowable flaw lengths were
determined:

. Table A8-1
Summary of Allowable Through-Wall Flaw Length Results
RWST between T006 and HV9301 and
Train B between HV9301 and MU002

(SAW and SMAW)
Combined | Membrane AILI.::vatzle
Stress Stress 9
Pipe oD Loading Criteria Criteria Latiow % OD Limiting
Line ‘| Size (in) Condition (in) (in) (in) Circum. Condition
[Note 1] 24 | 24.00 Upset 17.22 34.53
17.22 22.8% Upset
Faulted 18.61 42.07

Note 1: Lines 1204ML002, 004, 008
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For TIG welds and wrought pipe, the following allowable flaw lengths were determined:

Table A8-2

Summary of Allowable Through-Wall Flaw Length Results

RWST between T006 and HV9301 and
Train B between HV9301 and MU002

(TIG and Wrought)
Combined | Membrane AILI::‘vatt:‘le
Stress Stress 9

Pipe oD Loading Criteria Criteria Latiow % OD Limiting
Line Size (in) Condition (in) (in) (in) Circum. | Condition

" [Note 1 . .01 40.17

[Note 1] 24 24.00 Upset 33.0 0 33.01 43.8% Upset
| Faulted 34.42 46.57

Note 1: Lines 1204ML002, 004, 008
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Table A8-3A

Pipe Design Stress Summary for ECCS Piping - NPS 24
Various Lines — RWST and Train B

. . ASME Section lll Code Stresses
Design | Operating
. Pm m SIF Eq. 8 Eg. 9U Eq.9F | Eq.10 DW DBE
Node Item (psi) (psi) U] (psi) (psi) {psi) (psi} (psi) (psi)
5 ANC 2558 2558 1.0 2669 4222 5258 3722 111 2589
20 - 2558 2558 1.0 3297 4627 5514 4592 739 2217
30 Elbow 2558 2558 5635 3741 9395 13165 8797 1183 9424
40 Tee Run 2558 2558 4.396 3430 10103 14552 5704 - 872 11122
Tee Branch 2558 2558 4,396 3155 " 11956 17226 4157 597 14071
85 - - 2558 2558 4,396 3742 13559 20103 6837 1184 | 16361
88 - 2558 | 2558 1.0 3534 6469 8427 | 3806 976 4893
94 Tee Run 2558 2558 4.396 4505 12988 18643 17113 1947 14138
96 Reducer 2558 2558 2.0 6893 8854 7698 2131 4335 805
56 - 2558 2558 5635 3330 8608 12127 5493 772 8797
58 - 2558 2558 7.384 3712 7327 9737 7541 1154 6025
61B - 2558 2558 1.0 3562 7140 9525 1334 1004 5963
800 - 2558 2558 5.635 3067 5262 6725 7541 509 3658
810 - 2558 2558 1.0 3147 4754 5825 7541 589 . 2678
85 Tee Run 2558 2558 4396 3742 13559 20103 6837 1184 16361
40 Tee (run) 2558 2558 4.396 2915 12775 19348 3769 357 16433
Tee (run) 2558 2558 4,396 3128 10075 14707 1992 570 11579
(b;enech) 2558 2558 4,396 © 2777 10517 15677 4723 219 12900
93 Tee (run) 2558 2558 . 4865 3488 9546 13585 . 8242 930 10097
Tee (run) 2558 2558 465 3748 10258 14598 9323 1190 10850 -
(b;iih) 2558 | = 2558 465 2043 10480 | 15506 6767 385 12563
- 56 Eibow (LR) 2558 2558 5.635 3727 9972 14135 10715 1169 10408
58 Elbow (SR) 2558 2558 7.38 3864 9013 12446 13299 1306 .| 8582
63 Pipe 2558 2558 1.00 3597 7478 10065 1731 1039 6468
65 Pipe 2558 2558 - 1.00 3939 6893 8862 2855 1381 4923
67 Pipe 2558 2558 - 1.00 3003 6077 8126 5698 445 5123
85 Tee (run) 2558 2558 4.65 3029, 17190 26631 3151 4N 23602
Tee (run) 2558 2558 4.65 3048 17238 26698 3409 490 23650
(b;f]‘zh) 2558 2558 4.65 3286 7106 9653 11454 728 6367
816 Elbow (LR) 2558 2558 5.635 - 3289 - 6541 8709 14710 731 5420
Notes: ' i _ - ,
1) ?;)gr:;iing pressure and temperature are 15 psi and ambient. The design calculations were cpns‘ervatively done for a pressure of -

2) Seismic OBE stresses are 3/5 the faulted DBE stress values.
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Table A8-3B
Pipe Design Stress Summary for ECCS Piping - NPS 24
Various Lines - RWST and Train B
Operating Upset Faulted | Expansion
Om DwW* Ob Ob Ge

Node ltem ~ {psi) "~ (psi) (psi)) (psi) (psi)

5 ANC 2558 111 1664 2700 3722

20 - 2558 - 739 - -2069 2956 4592

30 Elbow - 2558 280 1618 2510 1561

40 Tee Run 2558 264 2288 . 3638 1298

Tee Branch 2558 181 2850 . 4449 946

85 - 2558 359 3337 5322 1555

88 - 2558 976 3911 5869 3806

94 Tee Run 2558 591 3163 4879 3893

96 Reducer 2558 2890 4197 3427 1066

56 - 2558 183 1432 2264 975

58 - 2558 208 861 1296 1021

61B - t 2558 1004 4582 6967 1334 ‘

800 - 2558 120 640 986 1338

810 - 2558 589 2196 3267 7541

( 85 .Tee Run 2558 359 3337 5322 1555

40 Tee (run) - 2558 108 - 3099 5093 857

Tee (run) 2558 173 2280 © 3685 453

Tee (branch) 2558 66 2414 3979 1074

93 Tee (run) 2558 267 2004 3162 1772

" Tee (run) . 2558 341 2208 3452 2005
Tee (branch) 2558 110 2272 3713 1455

56 Elbow (LR) 2558 277 1754 2739 1902

58 Elbow (SR) 2558 236 1166 1785 1801

63 Pipe 2558 1039 4920 7507 1731
65 Pipe 2558 1381 4335 6304 2855

67 Pipe - 2558 445 3519 5568 5698
85 Tee (run) 2558 135 4196 6903 678

Tee (run) - 2558 141 4209 6922 733

Tee (branch) 2558 209 1304 2034 2483

816 Elbow (LR) 2558 173 942 1455 2610

Max Envelop (psi) 2558 2890 4920 7507 7541
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A9 ECCS All Train B and CS Train B (Lines 1204ML109/004/031/008/010)

The allowabie flaw lengths for the ECCS All Train B and CS Train B piping are calculated in Section A.9.
Stress values were extracted from the SCE stress summaries (Ref. 7, Attachments 3 and 4) Piping that
is listed as NPS 14 is not evaluated because it is not Schedule 10s size.

The allowable flaw length results are given.in Tables A9-1 and AS-2. The,stress summaries used in thé
evaluation are given in Table A9-3 through AS9-4 for the 10 and 16 NPS Schedule 10s piping. The
allowable flaw length results for the 24 NPS piping were provided in Section A.8.

Two material conditions were evaluated: flux-welded pipe by SAW or SMAW process, and TIG welded
-and wrought pipe. For the butt welds using SAW or SMAW the following allowable flaw Iengths were
.determined: :

Table A9-1
Summary of Allowable Through-Wall Flaw Length Results
ECCS Train B between MU002, MU004 and MUQ09 and
between MU011, MUOO5 and MU023
ECCS CS Train B between MU005 and P013
(SAW and SMAW)

Combined | Membrane A:lgnvatzle
. Stress- Stress g
Pipe oD Loading Criteria Criteria Latiow % OD Limiting
Line Size (in) Condition_ (in) (in) (in) Circum. Condition
Note 1 10 10.75 Upset 13.03 18.41 )
[Note 1] pse 13.03 38.6% Upset
Faulted 13.53 21.20 .
[Note 1 & 2} 16 16.00 Upset 19.20 24.74
. 19.20 38.2% Upset
Faulted 20.69 29.41 :
Notes: '
1) Train B, Lines 1204ML109, 004, 031, 008, and 010.
2) CS Train B Line 1204ML004
QAE17
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For TIG welds and wrought pipe, the following allowable flaw lengths were determined:

Table A9-2
Summary of Allowable Through-Wall Flaw Length Results
ECCS Train B between MU002, MU004 and MUO009 and
between MU011, MU005 and MU023
ECCS CS Train B between MU005 and P013

(TIG and Wrought)
Combined | Membrane | A]'owable
Stress Stress 9
Pipe oD Loading Criteria Criteria Latow % OD Limiting
Line Size (in) | Condition (in) (in) (in) Circum. Condition
Note 1 . . .94
[Note 1] 10 10.75 Upset . 16.65 19.9 16.65 49 3% Upset
Faulted 17.17 22.44
[Note 1 & 2] 16 16.00 Upset 25.53 27.73
, 2553 50.8% Upset
Faulted 27.06 31.81
Notes:
1) Train B, Lines 1204ML109, 004, 031, 008, and 010.
2) CS Train B Line 1204ML004
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Table AS-3A

Pipe Design Stress Summary for ECCS Piping - NPS 10 ’
Various Lines - Train B

A ign | Operating ASME Section lll Code Stresses
Pm m SIF Eq. 8 Eq.9U | Eq.9F | Eq.10 DW DBE
Node Item (psi) (psi) (i) (psi) {psi) (psi) (psi) (psi) (psi)
85 Tee Branch 1710 1710 4.396 2445 8424 12410 10955 735 9965
358 - 1710 1710 1.0 2605 5671 7655 2922 985 4960
360 - 1710 1710 4,537 2827 9259 13547 13254 1117 | 10720
365 Tee Run 1710 1710 3.384 2958 9226 13405 6143 1248 10447
365 Tee Branch 1710 1710 3.384 2835 11087 16588 5109 1125 13753
358 Pipe 1710 1710 1.0 2398 3992 5055 2546 688 2657
360 Elbow (LR) 1710 1710 4537 2544 5632 7691 13541 834 5147
365 Tee (run) 1710 1710 3.384 2626 5012 6603 3528 916 3977
- Tee (run) 1710 1710 3.384 3125 5381 6885 7534 1415 3760
- Tee Branch 1710 1710 3.384 2755 7145 10072 7663 1045 7317

Notes:

1)

Operating pressure and temperature are 110 psi and 225°F. The design calculations were conservatively done for a
pressure of 110 psi.
2) Seismic OBE stresses are 3/5 the faulted DBE stress values.
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Table A9-3B
Pipe Design Stress Summary for ECCS Piping - NPS 10
Various Lines ~ Train B
Operating Upset | Faulted | Expansion
Om DwW* Gb Cb Ce

Node ltem {psi) {psi) {psi)) {psi) (psi)

85 Tee Branch 1710 -223 2036 3245 -2492

358 - . 1710 © 985 3961 5945 2922

360 - 1710 328 2218 3479 2921

365 Tee Run 1710 492 2961 4608 1815

365 Tee Branch 1710 443 3695 5862 1510

358 Pipe 1710 688 2282 3345 2546

360 Elbow (LR) 1710 245 1153 1758 2985

365 Tee Run 1710 361 1301 1928 1043

Tee Run 1710 558 14486 2039 2226

Tee Branch 1710 412 2141 3295 2264

Max Envelop (psi) 1710 985 3961 5945 2985
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Table AS-4A

Pipe Design Stress Summary for ECCS Piping - NPS 16
Various Lines - Train B

Design | Operating ASME Section lli Code Stresses

Pm Pm SIF Eq. 8 Eq. 9U Eq. 9F Eq. 10 DW DBE

Node item (psi) (psi) (i) (psi) (psi) (psi) [ (psi) (psi) (psi)
110 Elbow 2258 2258 5.191 6215 12828 17237 19229 3957 11022

112 - 2258 2258 1.0 2727 3448 3929 2299 469 | 1202

115 Elbow 2258 2258 5191 4107 8380 11228 11745 1849 7121

115B-116 - 2258 2258 1.000 2733 3831 4562 1968 475 1829

120 Elbow 2258 2258 5.191 3603 7509 10114 8548 1345 6511

121 - 2258 2258 1.0 2608 4131 - 5146 2060 350 2538

138 Elbow 2258 2258 5.191 2853 5164 6705 8383 595 3852
139 Elbow 2258 2258 6.802 27270 4820 6214 12525 469 3487

139 Run 2258 2258 1.0 2351 2760 3034 1841 93 683

110 Elbow (LR) 2258 2258 5.191 2778 7607 10827 11261 520 8049

133 Pipe 2258 2258 1.0 2889 4206 5085 1869 631 2196
140 Elbow (SR) 2258 2258 6.802 6946 12268 15816 8350 4688 8870
171 Elbow (LR) 2258 - 2258 465 3523 10376 14945 4224 1265 11422
" Notes:

1) ?s)gr:stiing pressure and temperature are 110 psi and 225°F. The design calculations were ponservatively done for a pressure of

2) Seismic OBE stresses are 3/5 the faulted DBE stress values.
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Table A9-4B

Pipe Design Stress Summary for ECCS Piping - NPS 16
Various Lines - Train B

Operating Upset Faulted | Expansion

Om Dw* Ob Ob Oe
Node Item {psi) {psi) (psi)) {psi) (psi)
110 Elbow 2258 1016 2715 . 3847 .3704
112 - 2258 469 1190 1671 2299
115 Elbow 2258 475 1572 2304 2263
e ; 2258 475 1573 2304 1968
120 Elbow 2258 345 1349 2018 ! 1647
121 - 2258 350 1873 2888 2060
138 ' Elbow 2258 153 746 1142 1615
139 Elbow 2258 92 502 775 1841
139 Run .2258 93 502 776 1841
110 Elbow (LR) 2258 134 1374 2201 2169
133 Pipe 2258 631 1948 2827 1869
140 Elbow (SR) 2258 919 1962 2658 1228
171 Elbow (LR) 2258 363 2328 3638 908
Max Envelop (psi) 2258 1016 | 275 3847 3704

QAE17
REYV 8/96



SCE Calc M-DSC-445, Rev 0  Subject: Flaw Evaluation of ECCS Schedule 10s Piping Sheet 75 of 108
B3R — ) ®
FEAPTECH
ENGINEERING ff SCIENCE 1 TECHXOLOGY
Made bv: Date: Ciient:
Calculation No.:  AES-C-7384-2 RCC 5/14/10 ._SCE
Checked by: Date: Project No.:
Title:  Allowable Through-Wall Flaws in ECCS caL 5/14/10 AES-10027384-2Q
Schedule 10s Piping at SONGS Units 2 & 3 Revision No.: Document Controt No.: | Page No.:
0 -2 68 of 101

A.10 ECCS All Train B (Line 1204ML004)

The allowable flaw lengths for the ECCS Train B, Line 1204ML004 are calculated in Section A.10. Stress
values were extracted from the SCE stress summaries (Ref. 7, Attachment 12). The allowable flaw
length results are given in Tables A10-1 and A10-2. The stress summaries used in the evaluation are
given in Table A10-3 for the 24 NPS Schedule 10s piping.

Two material conditions were evaluated: flux-welded pipe by SAW or SMAW process, and TIG welded
and wrought pipe. For the butt welds using SAW or SMAW, the following allowable flaw lengths were
determined: x

Table A10-1 ,
Summary of Allowable Through-Wall Flaw Length Results
ECCS All Train B Piping between MU004 and HV9302, and-HV9302 and Emergency Sump.

(SAW and SMAW)
Combined | Membrane Aﬂgnwattale
Stress Stress g
Pipe oD Loading Criteria Criteria Latiow % OD Limiting
Line Size (in) Condition (in) (in) (in) Circum. | Condition
1204ML0O04 2 24, u 6.87 34.53
4 00 pset 8 6.87 9.1% Upset
Faulted 11.50 42.07 )

For TIG welds and wrought pipe, the following aliowable flaw lengths were determined:

Table A10-2
Summary of Allowable Through-Wall Flaw Length Results

ECCS All Train B Piping between MU004 and HV9302, and HV9302 and Emergency Sump

(TIG and Wrought)
Combined Membrane A:-I-::vatl:‘le
Stress Stress 9
Pipe | OD Loading Criteria " Criteria L aliow % OD Limiting
Line Size (in) Condition {in) (in) (in) Circum. | Condition
1204MLO04 4 - . . A7 .
2 24.00 Upset 21.06 40 21.06 97 0% Upset
Faulted 24.43 46.57
QAE17
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Table A10-3A
Pipe Design Stress Summary for ECCS Piping - NPS 24
Line 1204ML004 — ECCS All Train B
. ‘ . ASME Section lli Code Stresses
Design | Operating
" Pm - Pm SIF Eq. 8 Eq.9U | Eq. 9F Eq. 10 Dw DBE
Node Item (psi) (psi) (i) (psi) (psi) (psi) (psi) _(psi) _(psi)
10BB - 2558 2558 5.635 4175 7355 10535 10426 1617 6360
15E - 2558 2558 5.635 3945 6129 8313 7292 1387 4368 |
20 - 2558 2558 1.0 8277 12387 16497 3085 5719 8220
25 - 2558 2558 -1.0 11264 14860 18456 2345 8706 7192
38 - 2558 2558 1.000 7828 9748 11668 2120 5270 3840
4488 - 2558 2558 5.635 8672 12202 |- 15732 12093 6114 7060
45 - 2558 2558 1.000 3426 4048 4670 2131 868 1244
46E - 2558 2558 5.635 8965 13504 18043 1699 6407 9078
70 - 2558 2558 1.0 4565 6108 7651 15143 2007 3086 -
Notes:

U]

Operating pressure and temperature are 110 psi and 225°F. The design calculations were conservatively done for a pressure of

110 psi.

2) . Seismic OBE stresses are 1/2 the faulted DBE stress values.

\
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Table A10-3B :
Pipe Design Stress Summary for ECCS Piping - NPS 24
Line 1204ML004 — ECCS All Train B
Operating Upset | Faulted | Expansion

Om Dw* . Op Cb Ge -
Node Iltem (psi) (psi) (psi)) {psi) (psi)

10BB - 2558 383 1135 1887 1850

15E - 2558 -328 - 845 1362 1294

20 - 2558 5719 9829 13939 3085

25 - 2558 8706 12302 15898 2345

38 - 2558 5270 7190 9110 2120

44BB - 2558 1447 2282 3117 2146

45 - 2558 868 1490 2112 2131

46E - 2558 1516 2590 3664 302
70 - 2558 2007 3550 5093 15143

Max Envelop (psi) | 2558 8706 12302 | 15898 2345

(see note)

*Note: The combination of worst case faulted plus expansion stress yielded an unacceptable result. It was determined by
SCE that the stress for Node 25 was bounding to the other nodes and was therefore used in the calculation for the 24
NPS pipe (Ref. 10).
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A.11 ECCS RWST Crosstie (Line 1219ML068)
The allowable flaw lengths for the ECCS RWST crosstie piping are calculated in Section A.11. Stress
values were extracted from the SCE stress summaries (Ref. 7, Attachment 10). The allowable flaw
length results are given in Tables A11-1 and A11-2. The stress summaries used in the evaluation are
given in Table A11-3 for the 24 NPS Schedule 10s piping. '
Two material conditions were evaluated: flux-welded pipe by SAW or SMAW process, and TIG welded
and wrought pipe. For the butt welds using SAW or SMAW, the following allowable flaw lengths were
determined: :
Table A11-1
Summary of Aliowable Through-Wall Flaw Length Results
ECCS RWST Crosstie Piping
(SAW and SMAW)
. Allowable
Combined |. Membrane
Stress Stress Length .
Pipe oD Loading Criteria Criteria Aaliow % OD Limiting
Line Size (in) Con’ditiqn (in) (in) (in) Circum. | Condition
1219ML068 24 24.00 Upset 41.74 5412 41.38 54.99% Faulted
Faulted 41.38 57.98 '
For TIG welds and wrought pipe, the following allowable flaw lengths were determined:
Table A11-2 , /
Summary of Allowable Through-Wall Flaw Length Results -
ECCS RWST Crosstie Piping
(TIG and Wrought)
. Allowable
Combined | Membrane
Stress Stress Length
Pipe oD Loading Criteria Criteria Latow % OD Limiting
Line Size (in) Condition (in) (in) (in) Circum. | Condition
1219ML068 24 24.00 Upset 51.11 57.00 50.79 67 4% ’ Faulted
Faulted 50.79 60.35
QAE17
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Table A11-3A
Pipe Design Stress Summary for ECCS Piping - NPS 24
Line 1204ML068 — RWST Crosstie
. . ASME Section lll Code Stresses
Design | Operating
Pm Pm SIF Eq. 8 Eq. SU Eq. 9F Eq. 10 DW DBE
Node item (psi) (psi) (i) (psi) (psi) (psi) (psi) (psi) {psi)
30T-E - 582 349 1.0 685 993 1301 304 103 616
24B-E - 582 349 7.38 748 1586 2426 798 164 1680
26B-E - 582 349 5.64 481 1058 1635 2284 -101 1154
Notes:
1) Operating pressure and temperature are 15 psi and ambient.
2) Seismic OBE stresses are 1/2 the faulted DBE stress values.
3) Because of limited data, SIF is conservatively assumed to be 1.0 in all cases.
Table A11-3B
Pipe Design Stress Summary for ECCS Piping - NPS 24 -
- Line 1219ML068 — RWST Crosstie
Operating Upset | Faulted | Expansion
Cm bw* Op Ob Ce
Node Item {psi) {psi) (psi)) {psi) (psi)
307T-E - 349 103 644 852 304
24B-E - 349 164 1237 2077 798
26B-E - 349 -101 709 1286 2284
o Max Envelop (psi) 349 164 1237 2077 2284
QAE17
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A.12 ECCS Mini Flow Piping Downstream of Isolation Valves

The allowable flaw lengths for the ECCS Mini Flow piping downstream of the isolation valves were
determined from the calculations described in Section A.12. Stress values were extracted from the SCE
stress summaries (Ref. 7, Attachments 9 and 13). The allowable flaw length results are given in

Tables A12-1 and A12-2. The stress summaries used in the evaluation are given in Tables A12-3
through A12-7 for the 2.5, 4, 6 and 10 NPS Schedule 10s piping.

Two material conditions were evaluated: flux-welded pipe by SAW or SMAW process, and TIG welded
and wrought pipe. For the butt welds using SAW or SMAW, the following allowable flaw lengths were - -

determined:
J Table A121
Summary of Allowable Through-Wall Flaw Length Results
ECCS Mini Flow Piping Downstream of Isolation Valves
(SAW and SMA'W)
Combined | Membrane | Allowable
Stress Stress 9 ‘
Pipe oD Loading Criteria Criteria Latow % OD Limiting
Line Size (in) | Condition (in) (in) (in) Circum. | Condition
1204ML180 . 2.87 . 6.
0 25 | 2875 Upset 223 % 165 | 183% | Faulted
Faulted 1.65 7.00
1204ML131 4 4.5 Upset 6.16 10.11
5.88 41.6% Faulted
Fauited 5.88 10.84
1204ML151 4 4.5 Upset 3.97 10.11
3.68 26.0% | ° Faulted
Faulted 3.68 10.84
1204MLO8O- 6 6.625 Upset 3.14 14.24 )
2.60 12.5% Faulted
Faulted 2.60 15.43
1219ML107 10 10.75 | © Upset 10.39 21.90 '
10.39 30.8% Upset
Faulted 11.02 24.04 .
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Table A12-2 - .
Summary of Allowable Through-Wall Flaw Length Results

ECCS Mini Flow Piping Downstream of Isolation Valves

For TIG welds and wrought pipe, the\following allowable ﬂaw'lengths were determined:

(TIG and Wrought)
.| Combined | Membrane. A:;I::vattr)‘le
Stress Stress g :
Pipe oD Loading Criteria Criteria Latow % OD Limiting
Line Size (in) Condition (in) (in) (in) Circum. | Condition
1204ML1 . 2.87 4 6.74 :
04ML180 | 2.5 | 2875 | Upset 3.48 2.98 33.0% | Faulted
| Faulted 2.98 7.16
1204ML131 4 45 Upset - 7.79 10.44
’ 7.50 53.0% Faulted
Faulted 7.50 11.11
1204ML151 4 4.5 Upset 6.43 10.44
) 6.14 43.5% Faulted
. Faulted 6.14 11.11 :
1204ML0O80 6 6.625 Upset 9.01 14.81 R
8.49 40.8% Faulted
Faulted 8.49 15.90
1219ML107 10 10.75 Upset 16.00 23.07 i
16.00 47.4% Upset
Faulted 16.66 25.01

el
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{ Table A12-3A '
Pipe Design Stress Summary for ECCS Piping - NPS 2.5
Line 1204ML180 ~ Between PSV9308 and Mini Flow Tie
. . ASME Section lll Code Stresses
Design | Operating ‘
Pm Pm SIF Eq. 8 Eq. 9U Eq. 9F Eq. 10 DW DBE
Node | Item (psi) (psi) (i) (psi) (psi) (psi) | (psi) | (psi) | (psi) ‘|-
250 tangent 394 394 2.806 2176 10116 18056 5309 1782 15880
255 elbow 394 394 2.349 1725 6046 10366 4973 1331 8641
260 - 394 394 1.9 809 2034 3258 3397 415 2449
Notes:
1)  Operating pressure and temperature for NPS 2.5, 4 and 6 are 50 psi and 275°F, and 15 psi and ambient for NPS 10.
2) Seismic OBE stresses are 1/2 the faulted DBE stress values.
3) Because of limited data, SIF is conservatively assumed to be 1.0 in all cases.
Table A12-3B :
Pipe Design Stress Summary for ECCS Piping - NPS 2.5
Line 1204ML180 — Between PSV9308 and Mini Flow Tie
Operating Upset Faulted | Expansion
Om bw* Op Op Ce
Node item {psi) (psi) (psi)) (psi) Apsi)
250 tangent 394 1782 9722 17662 5309
255 elbow 394 1331 5652 9972 4973
260 - 394 415 1640 2864 3397
Max Envelop (psi) 394 1782 9722 17662 5309
- QAEL1l7
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Table A124A

Pipe Design Stress Summary for ECCS Piping - NPS 4
Line 1204ML131 — Between HV9347 and Mini Flow Tie

. . ASME Section Il Code Stresses
Design | Operating
Pm Pm SIF Eq. 8 Eqg. 9U Eq. 9F Eq. 10 DW DBE
Node Item (psi) {psi) i) (psi) (psi) {psi) (psi) (psi) (psi)
146 - 1511 432 20 2116 6244 | 10372 7002 805 8256
150 Elbow 1511 432 3.186 2442 8559 14677 11884 931 12235
160B - 1511 432 1.0 1768 2970 4172 3128 257 2404
160 Elbow 1511 432 3.186 2229 6534 10839 12220 718 8610
160E - 1511 432 1.0 1811 3613 5414 3835 300 3603
170B - 1511 432 1.0 1854 2336 2819 3033 343 965
170 Elbow 1511 432 3.186 2330 3484 4637 9748 819 2307
175B - 1511 432 1.0 1757 2681 3606 3465 246 1849
175 Elbow 1511 432 3.186 1667 4859 8040 12213 156 6373
176 Valive 1511 432 1.9 2487 5453 8418 6668 976 5931
Notes: .
1)  Operating pressure and temperature for NPS 2.5, 4 and 6 are 50 psi and 275°F, and 15 psi and ambient for NPS 10.
2) Seismic OBE stresses are 1/2 the faulted DBE stress values.
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Table A124B
Pipe Design Stress Summary for ECCS Piping - NPS 4
Line 1204ML 131 — Between HV9347 and Mini Flow Tie
Operating Upset | Faulted | Expansion
: Onm bw* Op Op Ce

Node Item (psi) (psi) (psi)} (psi) {psi)

146 - 432 403 3875 6627 3501

150 Elbow 432 390 3401 5961 3730

1608 - 432 257 2538 3740 3128

160 Elbow 432 300 2554 4355 3836

160E - 432 300 3181 4982 3835

170B - 432 343 1904 2387 3033

170 Elbow 432 © 343 1277 1760 3060

1758 - 432 246 2249 3174 3465

175 Elbow 432 65 1853 3184 3833

176 Valve 432 685 3524 5604 3509

Max Envelop (psi) 432 685 3875 6627 3836
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Table A12-5A
Pipe Design Stress Summary for ECCS Piping - NPS 4
Line 1204ML151 — Between HV9306 and Mini Fiow Tie
. . ASME Section lll Code Stresses
Design | Operating
Pm m SIF Eq. 8 Eq. 9U Eq. 9F Eq. 10 DW DBE
Node Item (psi) {psi) (i) (psi) {psi) (psi) (psi) {psi) {psi)
52 - 1511 432 1.8 1588 7732 13876 14722 77 12288
53 - 1511 _ 432 1.8 1687 6384 11081 13064 176 9394
S54AA - 1511 432 1.0 19855 3356 4758 5676 444 2803
58 - 1511 432 1.0 2316 3439 4562 4506 805 - 2246
60B - 1511 432 1.0 2016 - 3154 4291 4046 505 2275
60 Elbow 1511 432 3.186 2718 5437 8156 13942 1207 5438
60E - 1511 432 1.0 1542 1812 - 2082 4207 31 540
63 - 1511 432 1.0 3043 7378 11713 2973 1532 8670
Notes: N .
1) Operating pressure and temperature for NPS 2.5, 4 and 6 are 50 psi and 275°F, and 15 psi and ambient for NPS 10.
2) Seismic OBE stresses are 1/2 the faulted DBE stress values.
Table A12-5B
Pipe Design Stress Summary for ECCS Piping - NPS 4
Line 1204ML151 — Between HV9306 and Mini Flow Tie
Operating Upset | Faulted | Expansion
Gm Dw* Cb Gy ' e

Node Item (psi) (psi) (psi)) (psi) (psi)

52 - 432 57 5407 9959 8179

53 - 432 130 4409 7888 7258

54AA° - 432 444 2924 4326 5676

58 - 432 805 3007 4130 4506

60B - 432 505 2722 3859 4046

60 Elbow 432 505 2095 3232 4376

60E - 432 31 1380 1650 4207

63 - 432 1532 6946 11281 2973

Max Envelop (psi) 432 1632 6946 11281 8179
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Table A12-6A
Pipe Design Stress Summary for ECCS Piping - NPS 6
Line 1204ML080 — Between MUO060 and MU068
. . ASME Section lli Code Stresses
Design | Operating

Pm Pm SIF Eq. 8 Eq.9U | Eq.9F | Eq.10 bDw DBE

Node item (psi) {psi) (D) (psi) (psi) {psi) {psi) {psi) (psi)
20 Elbow 2033 581 3.817 2095 8475 14855 10596 62 12760
100 Elbow 2033 581 3.817 2904 4218 5532 20640 871 2628
46 1" Branch 2033 581 34 - 2459 3108 3757 9504 426 1298
900 Anchor 2033 581 1.0 2715 3513 4311 16083 682 1596

920 Pipe 2033 581 1.0 2378 2867 3356 14001 345 978
60A . Pipe 2033 581 1.0 2265 3448 4632 9061 232 2367
40 3-Way Rest. 2033 581 1.0 3354 7478 11601 5481 1321 8247

5 - 2033 581 1.0 2640 4832 7024 2475 607 4384
10B - 2033 581 1.0 2175 2778 3381 3246 142 1206
10 Elbow 2033 581 '3.817 2440 4167 5894 13217 407 3454
10E - 2033 581 1.0 2149 2701 3252 3085 116 1103
12 - : 2033 581 478 2695 6857 11018 13099 662 8323
15B - 2033 581 1.0 2183 3497 4810 3260 150 2627
15 Elbow 2033 581 3.817 2462 6223 9984 13968 429 7522
15E - 2033 581 1.0 2155 3188 4221 3476 122 2066
16B - 2033 - 581 1.0 2173 2837 3501 2880 140 1328
16 Elbow 2033 581 3.817 2562 5454 8345 10994 529 5783
16k - 2033 581 1.0 2218 3228 4238 2316 185 2020
18 - 2033 581 1.0 3035 4840 6645 2217 1002 3610

21 - 2033 581 1.0 2359 4997 7635 4449 326 5276
258 - 2033 581 1.0 2179 3195 4211 685 146 2032
25 Elbow 2033 581 3.817 2499 7715 12931 9004 . 466 10432
25E - 2033 581 1.0 2195 4018 5840 2359 162 3645
28 - - 2033 581 1.0 3159 8182 13205 4704 1126 10046
358 - 2033 581 1.0 2166 3051 3935 2694 133 1769
35 Elbow 2033 581 3.817 2476 5373 8271 13878 443 5795
35 - - 2033 - 581 1.0 2187 3200 4212 3315 154 2025
50 Tee 2033 581 2.806 3046 8964 14882 23362 1013 11836
50A - 2033 581 1.0 2450 4902 7354 7864 417 4904
140 Tee 2033 581 2.806 2794 7385 11976 23202 761 9182

Special Cases: Away from Butt Weld _ )
85 Guide 2033 581 1.0 4094 5943 7793 19925 2061 3699
Notes:

1) Operating p}essure and temperature for NPS 2.5, 4 and 6 are 50 psi and 275°F, and 15 psi and ambient for NPS 10.
2) Seismic OBE stresses are 1/2 the faulted DBE stress values.
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Table A12-6B

Pipe Design Stress Summary for ECCS Piping - NPS 6
Line 1204ML080 — Between MU060 and MUO068

Operating Upset | Faulted | Expansion
Cm pw* Cb Cp - Ce

Node Item (psi) (psi) (psi)) (psi) {psi)
20 Etbow 581 22 2757 4986 " 2778
100 Elbow 581 304 1270 1729 5407

46 " 1" Branch 581 167 991 - 1245 2795

900 Anchor 581 682 2932 3730 16083
920 Pipe 581 345 2286 2775 14001

60A Pipe 581 232 2867 4051 9061

40 3-Way Rest. 581 1321 6897 11020 5481
5 - 581 607 4251 - 6443 2475
10B - 581 142 2197 2800 3246
10 Elbow 581 142 1253 1856 3463
10E - 581 116 2120 2671 3085
12 - 581 185- 1751 2911 2740
15B - 581 150 2916 4229 3260
15 Elbow 581 150 1971 3285 3659
15E - 581 122 2607 3640 3476
168 - 581 140 2256 2920 2880
16 Elbow 581 185 1702 2712 2880
16E - 581 185 2647 3657 2316
18 - 581 1002 4259 6064 |. 2217
21 - 581 326 4416 7054 4449
25B - 581 146 2614 3630 685
25 Elbow 581 163 2492 4314 2359
25E - 581 162 3437 5259 2359
28 - 581 1126 7601 12624 4704
35B - 581 133 2470 3354 2694
35 Elbow 581 155 1674 2686 3636
35E - 581 154 2619 3631 3315
50 Tee 581 481 3983 6795 8326
50A - 581 417 4321 6773 7864
140 Tee 581 362 3233 5415 8269

Max Envelop (psi) 581 1321 7601 12624 16083
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Table A12-7A
Pipe Design Stress Summary for ECCS Piping - NPS 10
Line 1219ML107 - Between MUO0G8 and T005

. . ASME Section lll Code Stresses
Design Operating

Pm Pm SIF Eq. 8 Eq.9U | Eq.9F | Eq.10 DW DBE

Node ltem (psi) (psi) (i) (psi) (psi) {psi) {psi) {psi) (psi)

220 3/4" Branch 2720 777 4.4 8428 14432 20435 5217 5708 12007

230 Elbow 2720 777 4.55 5859 8721 11583 3232 3139 5724
250 Elbow 2720 777 T 4.55 3910 5709 | 7507 " | 14205 | 4490 3597

247 3/4" Branch 2720 777 4.1 4857 6789 8921 11975 1937 4264

213 Taper r2720 777 1.9 5371 8260 11149 1247 - 2651 5778

210 Taper 2720 777 1.9 3541 5204 6867 885 821 3326

190 Reducer 2720 777 20 4303 6580 8857 6545 1583 4554

215 Axial Restr. 2720 777 1.0 4597 6618 8639 805 1877 4042

258 Side Restr. 2720 777 1.0 2888 4011 5134 ' 6496 168 2246

Notes: ’ .
1)  Operating pressure and temperature for NPS 2.5, 4 and 6 are 50 psi and 275°F, and 15 psi and ambient for NPS 10.
2) Seismic OBE stresses are 1/2 the faulted DBE stress values.

Table A12-7B ’
Pipe Design Stress Summary for ECCS Piping - NPS 10
Line 1219ML107 — Between MUO068 and T005

Operating Upset Faulted Expansion
Om . Dw* Ob _Op O¢
Node ltem (psi) (psi) (psi)) (psi) (psi)
220 3/4" Branch 777 1856 4441 6393 1272
230 Eloow 777 920 2328 3167 710
250 Eloow 777 349 1445 1972 3122
) 247 3/4" Branch 777 630 1955 2648 2921
213 Taper 777 1860 5251 7279 656
210 Taper 777 576 3107 4274 466
190 Reducer 777 1055 3869 5387 3273
215 Axial Restr. 777 1877 5841 . 7862 805
258 Side Restr. 777 168 3234 4357 6496
Max Envelop (psi) 777 1877 5841 7862 6496
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A.13 CVCS RWST between T006 and MU067 (Line 1219ML057)

The allowable flaw lengths for the CVCS RWST piping are calculated in Section A.13. Stress values
were extracted from the SCE stress summaries (Ref. 7, Attachment 8). The allowable flaw length results
are given in Tables A13-1 and A13-2. The stress summaries used in the evaluation are given in Table

A13-3 for the 6 NPS Schedule 10s piping.

Two material conditions were evaluated: flux-welded pipe by SAW or SMAW process, and TIG welded
and wrought pipe. For the butt welds using SAW or SMAW, the following aliowable flaw lengths were

determined:
Table A13-1
Summary of Allowable Through-Wall Flaw Length Results
CVCS RWST between T006 and MU067
(SAW and SMAW)
Combined | Membrane A:_Ig;vatti:le
Stress Stress 9
Pipe | OD Loading Criteria Criteria Latow %OD | Limiting
Line Size (in) Condition (in) (in) (in) Circum. | Condition
1219MLO57 6 6.625 | , Upset 6.97 16.38
6.97 33.5% Upset
Faulted 7.17 17.19

For TIG welds and wrought pipe, the following allowable flaw lengths were determined:

- Summary of Allowable Through-Wall Flaw Length Results

Table A13-2

CVCS RWST between T006 and MU067

(TIG and Wrought)
Combined | Membrane A'I_I:\r:'vatzle
Stress Stress 9

. Pipe | OD Loading Criteria Criteria Lattow %OD | Limiting
Line Size (in) Condition (in) (in) (in) Circum. | Condition

1219MLO57 6 6.625 Upset 14.06 16.77 -

14.06 67.6% Upset
Faulted 14.53 17.51.
QAE17

REYV 8/96




SCE Calc M-DSC-445 Rev0  Subject: Flaw Evaluation of ECCS Schedule 10s Piping Sheet 90 of 108
ENGINEERING U SCIERCE B TECHKOLOGY
Made byv: Date: Client:
Calculation No.:  AES-C-7384-2 RCC 5/14/10 SCE
: Checked by: Date: Project No.:
Title:  Allowable Through-Wall Flaws in ECCS caQL 5/14/10 AES-10027384-2Q
Schedule 10s Piping at SONGS Units 2 & 3 Revision No.: | Document Control No.: | Page No.:
0 -2 83 of 101
Table A13-3A
Pipe Design Stress Summary for ECCS Piping - NPS 6
Line 1219ML057 — CVCS RWST between T006 and MU067
. . ASME Section Il Code Stresses
Design | Operating
Pm m SIF Eq. 8 Eq. SV Eq. 9F Eq. 10 DwW DBE
Node Item (psi) (psi) (i) (psi) (psi) _(psi) (psi) (psi) (psi)
5 - 174 174 1.0 607 706 805 12179 433 198
10BM - 174 174 3.82 256 406 556 8152 82 300
55BE s ) 174 174 3.82 320 418 516 9184 146 196
60BB - 174 174 3.82 277 341 405 7533 103 128
110TE - 174 : 174 1.0 700 884 1068 - 15252 526 368
120TE - 174 174 1.0 795 880 965 13766 621 170
125TE - 174 C 174 1.0 730 873 1016 13409 556 286
130TE - 174 174 1.0 898 1152 1406 14046 724 508
135BM - 174 174 3.82 362 529 796 14620 188 434
145BB - 174 174 3.82 1056 1437 1818 14074 882 762
150TE - 174 174 1.0 1416 1702 1988 7255 1242 572
180BE - 174 174 3.82 508 1152 1796 833 334 . 1288

Notes:

1) Operating pressure and temperature are 15 psi and ambient.
2) Seismic OBE stresses are 1/2 the faulted DBE stress values.
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Table A13-3B
Pipe Design Stress Summary for ECCS Piping - NPS 6
Line 1219ML057 — CVCS RWST between T006 and MU067
Operating Upset | Faulted | Expansion
Om Dw* Cb Cb Ge
Node ltem {psi) {psi) ~ (psi)) {psi) {psi)
5 - 174 433 532 631 12179 -

10BM - 174 29 81 133 2134
55BE - " 174 51 85 119 2404
60BB - 174 36 58 81 1972
110TE - 174 526 710 894 15252
120TE - 174 621 706 791 13766
125TE - 174 556 699 842 13409
130TE - 174 724 978 1232 14046
135BM - 174 66 124 217 3827
145BB - 174 308 441 574 3684
150TE - 174 1242 1528 1814 7255
180BE - 174 117 341 566 218

Max Envelop (psi) 174 1242 1528 1814 15252
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A.14 SFP RWST between T006 and MU070 (Line 1213ML066)

The allowable flaw lengths for the SFP RWST piping are calcuiated in Section A.14. Stress values were
extracted from the SCE stress summaries (Ref. 7, Attachment 7). The allowable flaw length results are

given in Tables A14-1 and A14-2. The stress summaries used in the evaluation are given in Tables A14-
3 and A14-4 for the 3 and 4 NPS Schedule 10s piping. '

Two material conditions were evaiuated: flux-welded pipe by SAW or SMAW process, and TIG welded
and wrought pipe. For the butt welds using SAW or SMAW, the followi

ng aliowable flaw lengths were

determined:
Table A14-1
Summary of Allowable Through-Wall Flaw Length Results
SFP RWST between T006 and MUO70
(SAW and SMAW)
Combined | Membrane AE:\rl‘vgatl:]le
Stress Stress
Pipe oD Loading Criteria Criteria Latiow % OD Limiting
Line Size (in) Condition (in) (in) (in) Circum. | Condition
1219ML066 3 3.50 Upset 5.61 9.07 5.06 46.0% Faulted
Faulted 5.06 9.42
1219ML0O66 4 4.50 Upset 5.13 11.42
4.89 34.6% Faulted
Faulted 4.89 11.92
For TIG welds and wrought pipe, the following allowable flaw lengths were determined:
Table A14-2
Summary of Allowable Through-Wall Flaw Length Results
SFP RWST between T006 and MU070
(TIG and Wrought)
Combined | Membrane AE::vattt)]le
Loading Stress Stress 9
Pipe | OD | Conditio | Criteria Criteria Lanow %OD | Limiting
Line Size (in) n (in) (in) (in) Circum. | Condition
121 . . .
9MLO66 3 3.50 Upset 6.18 9.23 5.68 51.6% Faulted
Faulted 5.68 9.55
1218ML066 4 4.50 Upset 8.34 11.65
8.02 56.7% Faulted
Faulted 8.02 12.10
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Table A14-3A

Pipe Design Stress Summary for ECCS Piping - NPS 3
Line 1219ML.066 — SFP RWST between T006 and MU0O70

ASME Section |l Code Stresses

Design | Operating
: Pm Pm SIF Eq.8 | Eq.9U | Eq.9F | Eq.10 DW DBE
Node Item {psi) (psi) (@ (psi) (psi) _(psi) (psi) {psi)_ (psi)
53 - 163 98 2.0 505 4132 7759 357 342 7254

Notes:
1)  Operating pressure and temperature are 15 psi and ambient.
2) Seismic OBE stresses are 1/2 the faulted DBE stress values.
3) Because of limited data, SIF is conservatively assumed to be 1.0 in all cases.

e

Table A14-3B

Pipe Design Stress Summary for ECCS Piping - NPS 3
Line 1219ML.066 — SFP RWST between T006 and MU070

Operating Upset | Faulted | Expansion
Om DW* . Op .Gb .Oe
Node item (psi) (psi) {psi)) (psi) {psi)
53 - 98 342 4034 7661 357
Max Envelop (psi) 98 342 4034 7661 357
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Table A144A
Pipe Design Stress Summary for ECCS Piping - NPS 4
Line 1219ML066 ~ SFP RWST between T006 and MU070
. . ASME Section Ili Code Stresses
Design | Operating
Pm m SIF Eq. 8 Eq. 9U Eq. 9F Eq. 10 DW DBE
Node ltem (psi) (psi) (i) (psi) {psi) (psi) (psi) (psi) (psi)
32 - 215 129 4.048 1190 3414 5692 10316 975 4502
710 - 215 129 1.0 874 2347 3851 3474 659 2977
Notes:
1) Operating pressure and temperature are 15 psi and ambient.
2) Seismic OBE stresses are 1/2 the faulted DBE stress values.
3) Because of imited data, SIF is conservatively assumed to be 1.0 in all cases.
Table A14-4B
Pipe Design Stress Summary for ECCS Piping - NPS 4
Line 1219ML066 — SFP RWST between T006 and MU070
Operating Upset | Faulted | Expansion
Om bw* Op Op Ce
Node Item (psi) (psi) (psi)) (psi) (psi)
32 - 129 975 3285 5563 10316
710 - 129 . 659 2218 3722 3474
Max Envelop (psi) 129 975 3285 5563 10316
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Appendix B

ECCS Schedule 10s Process and Instrumentation Diagrams

The process and instrumentation diagrams (P&IDs) for the ECCS Schedule 10s piping are listed in
Table B-1. Also listed are the calculations numbers for some of the subsystems. A summary listing of
the P&ID references is givenin Table B-2. Copies of the P&IDs (Ref. 8) follow at the end of this
appendix. .
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Table B-1
Summary of ECCS Subsystem Descriptions and P&ID Reference
High
Energy
Subsystem Line Section Description P&ID Line
40112A Rev 35
40112AS03 Rev 38
1 RWST 1204MLO0A Between T005 & HV9300 401228 Rev 26 No
40122BSO3 Rev 21
. . 40112A Rev 35 - - -
2 ALL TRAIN A 1204ML0O1 Between HV9300 & MUOO1 40112AS03 Rev 38 No
40112A Rev 35
Bounded by Valves MU0O1,
1204ML108/003/ 40112AS0O3 Rev 38
3 ALL TRAIN A 007/009 mgggg, MU007, MUO10, and 401128 Rev 36 Yes
40112BSO3 Rev 37
‘ ' 40112A Rev 35
4 HPSI TRAIN A 1204ML007 Between MU0OO7 & P017 40112AS03 Rev 38 Yes
Between MU010, MUO11& 40112A Rev 35
5 | HPSI COMMON 1204MLO09 PO1S 40112AS03 Rev 38 Yes
40112A Rev 35
6 ALL TRAIN A 1204ML003. Between MU0O3 & HV9303 40112ASO3 Rev 38 Yes
Between HV9303 and 40112A Rev 35
7 ALL TRAIN A 1204ML003 Emergency Sump 40112AS03 Rev 38 Yes
Between "T" of Line MLOO3 40112B Rev 36
8 | LPSITRAIN A 1204ML032 and P15 40112BSO3 Rev 37 Yes
40112A Rev 35
40112ASO3 Rev 38
9 CS TRAIN A 1204ML003 Between MU0B2 & P012 401147 Rev 15 Yes
40114AS03 Rev 15
40122B Rev 26
10 RWST 1219ML073 Between T005 & MUO75 401228503 Rey 21 No
40112A Rev 35
40112AS03 Rev 38
11 RWST 1204ML002 Between T006 & HV9301 401228 Rev 26 No
40122BS03 Rev 21
40112A Rev 35
12 ALL TRAIN B 1204ML002 Between HV9301 & MU002 -40112AS03 Rev 38 No
40112A Rev 35
Bounded by Valves MU002,
13 | ALLTRAINB | 1204ML109/004/ 4 wyis004 Muoos, MUO1A, 401124503 Rev 38 Yes
031/008/010 MU0O05. and MU199 40112B Rev 36
' 40112BS03 Rev 37
40112A Rev 35
14 HPSI TRAIN B 1204ML008 Between MU00S and P019 40112AS03 Rev 38 Yes
40112A Rev 35
15 ALL TRAIN B 1204ML0O04 Between MU004 & HV9302 40112AS03 Rev 38 Yes
Between HV9302 and 40112A Rev 35
18 ALL TRAIN B 1204MLO04 Emergency Sump 40112AS03 Rev 38 Yes
17 | LPSI TRAIN B 1204ML033 Between MU199 and P016 - Yes
40112A Rev 35
40112AS03 Rev 38
18 CS TRAINB 1204ML004 Between MU005 & P013 40114A Rev 15 Yes
40114AS03 Rev 15
40122B Rev 26
19 RWST 1219MLO72 Between T006 & MU074 401228503 Rev 21 No
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’ Table B-1
Summary of ECCS Subsystem Descriptions and P&ID Reference (Cont’d)
High
: : . Energy
Subsystem Line Section Description P&ID Line
L 40122B Rev 26
20 RWST 1219ML0O68 RWST Crosstie 40122BS03 Rev 21 No
Between HV9347 & mini flow 40114D Rev 20
21 MINIFLOW 1204ML131 e - K | 40114DSO3 Rev 19 Yes
Between HV9306 & mini flow 40114D Rev 20
22 MINIFLOW 1204ML151 tio 40114DSO3 Rev 19 Yes
Y Between PSV8308 & mini flow 40114D Rev 20
S| 23 MINIFLOW 1204ML180 tie 40114DSO3 Rev 19 Yes
40114D Rev 20
Between Valves MUOB0 & 40114DS03 Rev 19 )
24 MINIFLOW 1204ML080 | muoss 401228 Rev 26 Yes
40122BSO3 Rev 21
Between Vaives MU068 and 40122B Rev 26
25 MINIFLOW 1219ML107 T005 40122BS03 Rev 21 No
Between T006 & MU067 40122B Rev 26
2% RWST 1219ML0S7 (gravity feed to charging) 40122BSO3 Rev 21 No
Between T006 & MUO70 (to 40122B Rev 26
2z RWST 1219MLOS6 | SEp make up pump) 40122BS03 Rev 21 No
Note: Items 8 and 17 are not evaluated because the piping is Schedule 20
QAE17
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Table B-2

Summary of P&ID References

P&ID 40112A, Rev 35, Safety Injection System — System No. 1204

P&ID 40112AS803, Rev 38, Safety Injection System — System No. 1204

P&ID 40122B, Rev 26, Fuel Pool Cooling System — System No. 1219

P&ID 40122BS03, Rev 21, Fuel Poo! Cooling-System — System No. 1219 --
P&ID 40112B, Rev 36, Safety Injection System ~ System No. 1204

P&ID 40112BS03, Rev 37, Safety Injection System — System No. 1204

P&ID 40114A, Rev 15, Containment Spray System — System No. 1206

P&ID 40114AS03, Rev 15, Containment Spray System — System No. 1206
P&ID 40114D, Rev 20, Containment Spray System — System No. 1206

O P&ID 40114DS03, Rev 19, Containment Spray System — System No. 1206

—“~°9°.\‘.°’.U‘PF*’.N:-‘

QAE17
REYV 8/96



Subject: FIawSEvaIuation of$ECCS Schedyle 10s Piping1 Sh]eet 99 of 108
{

SCE Calc M-PSC-445, Re\l/ 0

ez et BV, K

Page 92 of 101

Allowable Through-Wall Flaws in ECCS Schedule 10s Piping at SONGS Units 2 and 3

RCC 5/14/10
CQL 5/14/10

AES-10027384-2Q

. i » i oc It UNIT 2

4

247-1/24C-152)
- S/,
20"
COMPONENT COOLING - 1203 1203 ' 933 REFUELING WaTeR
WATER HEADER 0352-1-1/2"-D4L3 —02e~1-1/2"0-LY) - TANK 1325
T s O 1203 - é 1263 1268 1203 1203 ST Lo 1 p——} LN L Ll iV yrwe o 4g114D (3-6)
e - B T /2 0-ii! 2" — — WATER READI Y—
401270 (W6} 923-2°0-LL1 ) 92520l (Gt o — | (S 324-27 DALY S0127E (B=8) > o T Tenc vaoe p—
;[ 2°-034C 326 }
L. AL A
s 1283 7773\
e | s ] 238-1-1/2" 0Lt ] SveR g‘}"
oy LI s _
‘({B\ H b {as-2"cGre j——Ppud—{1 ¢
1283 o L5145 STARTS
\——/—l (aess/e ot~ ; ; T iee 3t ) :
NO. 3 CONF(MMENT = ' Ro483 3 T /7eN\ .
SPRAT POA P32 @r-i/27<-152) - I I D D) &) o1 .
) > PRy i 8 R TP ) Nl W3y {
= ) . -
D) {op3-16"-CLLa S o Y oo G R i 7 397 .
— N 9 (207178 [ sa75 D-s87 > 2CR-57 ¥ /72P8\
{032-1/2"-¢- 751 & N N LT - | N (N D47-3"—C-GEQ 2PPY -
R 2718 T TR TR 1za3- . €Y 9314 7 gases
§/2%3/8°% ¢ 332-3/2°-C-151 {a-3854-373 _ ﬁ-”'\ 0 B >4} el s
Mamxis2e 5 /2378 I - e g o) '
(Tzrecren ) | 5 I 2 - 3/aexa 2 /: x 3 i [ 2 9431 ~i 1203 Dt - a2
"‘ g +| -7 . Al ¢ B | ~—3853/4 Bty PrTaY -7 : g
SeEnyomsection | g b + 5 + I} Gy &k . 2 (G0 54 1# “
HEARN i -3 ) ey P Sub) e Y . 25T
ow pals et S > T & ¢ {"az0-e--CCEe B —— oz CcE0 Q/sz} .
<Lei1zp (c-8) ¢ , D —— Y - - gy -
4 4 NG z 2 { 12-C-356 ) ‘ E
{6 084-C-645 ) (16 '-281-C-545 ) 4 [N
16"-026—<C—675 ) PRy )] @
REFUEL ING WATER H .. e
TANK TO26 N .
401278 (A-8} S——i _ 032—C—18 iy o = B
{ c-ie —
REFUELING WATER
TANK 1285 ‘2,\:‘1 %
JRlakol LA €
01228 (8-1) o> NO. 2 CONTAINVENT "
282z o) o SPRAY PUMP P13 438, _j'm
C c 48113A(C-7} - |T
— P —pt—] 3 2 >
2 2 0o
c - - sy
{v=37a) Pret gl 1293 i2e3 1293 1283 COMPONENT CLG. REFUELING WTER I ol
PR 0 2 DeiL 19-2 1 3 42127€ {81 WATER HEADER i £
s S s CRITICAL LOOP-4 481270 {G-8) 081-2"-D-il1 319-2"-001 2 4m27E {8-8) > ot e 1209 @ ﬁ;ésxg HEADER
\gser) I 3 COMPONENT CLC. 1203 1263 9 1140 (A-3) {az6——ccto 49112C(F-3) >
=\ ~ Y ? WATER FEADER 9381270 (Co1) Dl 817227 0ALT e | S —=
AV O o @ 5 CRITICAL LOOP-B "~~~ - {_2"-a35—Cc-329
T ' T - - -
+ 1
1\zai‘57 g 2 ‘(E 2 1223 1223 COMPONENT CLG. ] R
LZHS 148 @532 ~D-LL1 ~—4Q127€ {E-8) > WATER HEADER 9 :F
N CRITICAL LOOP-§ N 4
e S :
i '5.‘.4*‘.“’ 1203 © B i
. T 1208 ID) (2o~ ! E_.‘[ 2
3/40%1/21 aliY any S °
(881117270 L — 71 REFUEL ING WATER
N . y \/2oRs/e" c i 21 TANK T25
P Coild . 2 L S
s . R=452 (r=e31) (7o ey ’ . i D—zane (©E>
il . e s\s,w 5,5% 4 ! 1263 186-2"—C—GE@ C P E—
f,’l ~(209-1/2"-c=751) T T . —(GB33/47 0101 N {37 Tipat-329
B ! ’ 1911 /2T T e ’
'7*; —Pet—1 I J\!/z--xx/z" l Cp‘\,_ 1
- 4 i . — ! —4a
E v & { Vg !
_==’ =029 f: e 5529)";’"" N
R T3 ey : >
oy /2 s P . 72F TN is2 | o
[—Pbnq . N2 d (& . w8y (eoeze )y TRapEO
N A o gieg) . ) s/
la /2 . : R .
V=470 ﬁ/, 3/4MK1/2 (Wg_./z-._c,wz)l @ < [ |/zm 1203 : | .
g (a3 . . 0] (382-3/4"-0-1 e exiyae f - v-1ag
B e (oes-3/47-c-Lg . ,:‘ ! G L (Rmcoz ;%ﬁg 34 f2 LA €13-1/2"~5-152 (:"E\ \eee
e - &} TJ 2 Bt = 134" CGEE e
2. —. ~ < R e
- e m 3 - ! e ) F—Det—
o 331-1/2"—C-T51 } " 3] .‘ﬂ“’,\, ) J
e ic ——pet—] - o 1/2°%3/8" I\ i . frT
i —t MRz S/4X1/2 o ?l {ees-6c-tra — . . N~
- {v-118J i ol T ~— | 172=1/2"=5—LL@ 9
i @ a >4 [} > .
s T* s/ ;‘I =i T ~ - v-176 } .
I - < Al ¥ - HIGH PRESSURE B o e
} @ - 3 3) x . SAFETY INJECTION wOTE 2 3 (5017 Brs T pe—C ]
hy - - K} N I /47 x 12"
¢ 1 33-16"-CKEE = Ia = » o | v
L9 H TRy 7 |77y LANIRS
Ast we | kee | NO. 2 LOW PRESSURE 1283 W2 {“)” ez [\z 2res?
5 - ; EG;ET;Q::JECI toN Ry T 1223 - 1283 1203 COPONS i ':./ZP\,
] iz " floiatal Gl b o . - P, & o N
A T, DOWPCHENT 1203 i 1283 1223 =~ 858-1—1/2"-G-LL 1, A52-2"-DLi ! 4@127E (€-6) > WATER DER lexeo]
[ i | <@ 126¢6-8) > £OTLING - - -~ CRITICAL (OOP 8 Py N2
]‘ N N o WATER HEADER > 431270 (8-1) {_©49-2"—0-LL1 T @49-1-1/27~0-L L Dy 1203 to3ig |
oo iz o o L 4938
I ie (emmen)) ear<en) CRITICAL 160> 62— e @36-1-1/2"0-LL} (oee2rocen ) P '
7l . B N AL?_‘,’ YRRy 3 REFUEL ING 4 (L0 ) i -
& b 340 X 102 U 3 i s IS 1a1140 (091 > walEr LD
! P4 s C-peg{049-1/2"-0-T51 ; C I ' R TAN T025 '
AN 2 3 i o 1203 AT :
N - s —_— - 2 -e3; - t
St L 1=l b ER PN st D85 67 § x;,—‘,‘,s ey (e ) !
E & E] ¥ {28s% < SN e (200
¢ <l : o |- | H X ] ey
L o 5 H 2ex1 2" H paors +
kS = & s /294172 185-2"C—CEd -] I } 7
& o ég _Ls,of% N B 1283 . |
8 2 g AR . 128 o N e = .
= i = 7@ . - i ‘, (386=3/4 0L )—7 5 . o (R8s (@ries<-sa1 ) 7s2_, Gie
;o d — [} X1 g2
< ‘\\é T zo8-1"—9-w10 N Yy ¥ sRis SHeR @ R xS
{ RIS L g ] 3 2R ~
& 2 eyl B EXd e £ P iz}
< 0 {_17-264-C-376 ) ‘,Jl N 13 ; 14— /2"—C-152 X -5
% SI @ ‘9: : cEe | FEe L/
= < I \T, -4 ey P S (248 0.2 HIGH
1 g2 \ ! S ~ i 2 ESSURE HEADE
30T Zoa-T<ta —"" < ¢ ‘JT ! VRS _ PRESSURE HEADTR
S e 1 R - {Teiis o cee ‘\}—( A S 48112C (3-8)
s ’ <& e e — o1 S A
WA G
<L ; . D ANy S £ e o~ Gy, 4 4 .
v Y P / 20R-57 2”57 s “ez1="c-Fee )
- s 7 {=
- S —— €08-6"—C-LLO e B -$
s 12" -998C675 g 8709212 2 \ 2
! 930551 2257 - !
S2, ) ! ~ f ' w
H Perrere DR MWL ' \ 1 .
V=431 G et oy
i N 3% (17 VENT ' P [
¥ A/ | | W/SCREEN N ™~
. — e e - - | W/SC o )
CONNECT TN @, ‘g\ﬂz WSEREN 1 @. MW ST | s | e/
2= 1 i N
— RAS b2 =
- (2e8-1/2" <152 FESEN NOTE 5 .
| N = & : ' :
e 30252 S W ) '
T ) sz 1 3 .
s R .
HiGH SRESSURE f‘\ :
SAFETY INJECTION @ TN L .
PP NO. 7 5389-2 | 938952 . .
2Ee ! R =N :
N - l P sy ST 9 —
9ee-24--C-iLe Tk . i l
{ i . -
| S SCREEN 938952 SOYEN | P SCRCEN Tion
C Dl {2} . ASSEVBLY " \eses i ASSEMBLY
1213710 3 l : ' e ' 2. 1/2" LINE ROUTED FROM SEAL DRAIN. SEAL
15 : L VENT SHALL BE PLUGGED.
o ¢ = i L ' LINE NMBER 999 1S 70 BE USED FOR DRAINS
Tig 1 K FROM EQUIPMENT TO THE SUMPS AND CRAIN
_k i o CHECK VALVE & <{v=302 ) 1 ZUNICR-57 sce /QUAZCR—M see |\ L - - - - CLOsE Eces aue ' SYSTEM, UNLESS OTHERWISE NOTED.
! B TEST CONMECTION \% | o575 T e N, ‘3“7 s I Lo ‘““L"Eig!m 1 4. SEE TRAIHC ST FOR FLON DY MCAM TF
P 9 o rvyscyrr T P sue SCREEND l IN A-2-1v935, THIS SYSTEM.
~ L % \ 284247 OALD LT_‘ YA CLOSE ECCS PLMP ASSEVELY S SCREEN TRAIN B-2-vV0347/9345 5. VENT SCREEN IS A VENGOR SUPPL[ED COMPONENT OF
(C2eizizte N S - LS sint FLOW vALVES 224264840 ASSEMALY P&ID 401140 THE CONTAINMENT EMERGENCY SUMP SCREEN ASSEMBLY.
T 1 v ‘ 4 BAVES iy
4 H ~(v~3a1 ) TRAIN A-2va108/%387 _ $22426MWB39 ¢ §. LIVEL INSTRUMENTS 93B3 & 9366 ARE UPSTREAM OF
3 & & TRAIN B-25v9347/9348 _ CONTA [raENT = ' HE CONTAINMEN? EMERGENGY SUMP SCREEN ASSEMBLY.
| SN P&ID 483140 EMERGENCY SUMP
1 Tpa3-24"<ie 003-24"-CALE Sy - I
s
(Cizs=1m=¢-tie —| e _ 7 wsiog __|
b 2 i o CONTAINMENT
] b - E) QUTSIDE CONTAINMINT —wfo— INSIDL QONTAIMAENT '
— X
]
M}

/

A . SAN ONGFRE NUCLEAR GENERATING STATION

AES-C-7384-2, Rev 0
Checked by

Project
Made by

R AR
.- - - A Y INJECTTON SYSTIW

! : YSTEU ND, 1208 H

. = — T H

C o IS o T 7 W7 =] sourzan caLtrornia epison ?

N OR#NING MAILR [oESRIPTION| MO | DESCRIPTION | RE [1RE |FLS IORIGIONK [OTHER| DATE | _/~L= M

i 3

{ 4PRY 1/12/2810 15:06 REFERENCLS REV{SIONS

¥ PP P

ST mout St W Caantee, ¢




SCE Calc M-DSC-445, Rev 0 Slubject: Flaw Evaluation ofFCCS Schedyle 10s Pipinq ' Sheet 100 of 108
|

1 .
i .7 | 8 2 t
i COMPCMENT COOLING ) 1203 - 1203 1203 COMEONENT CLG
! WATER HEADER . 032-1-1/2° DALV} | A24-2""D-((1 F3 49127E€503 (8-8) > WATER HEADER
; CRITICAL LCOP-4 3 4 ey T X CRITICAL LOCP-4
1205 ' 2 3
i o : = ! .
; iy (e 023 2oLt e 823-2"-0-LL1 Y —(23)- /2" D ;g REPUELING wATER
! E2 & TANK 1025
! we , 1s2 (veez3 ) ST S ! -
i: . ey L|—/ :\T_:;\ ! I i SWoR 047-2"C-GE@ )—— _ 40114D%03 (B-2)>
i 5 R A
: (303172 152) K—(se-1/2—i-uie 3l {-H R Cramen
i :/¢ iz e L3 \2a3ae3ns
!: Y 8 '~ § SIAS STARTS
i - = _.
| KO, 1 COMTAINAENT @ 5 @
| < sonaasos (6-7) ————————— a3 16"C112 ) 5 7 ’ ; 907-1/2"C-752 =
: < o T - iSad
7 > o i 3/4 n/} <38,
| o 3 ST D (Y r g v
: ¥ 3 3 o 9: { —
i NO. 1 LOW FRESSURE KED ‘Lo e @ ‘/ nx/2 ‘f LN 23y @ '~
: SAFETY INJECTICN = I —‘7 i I @‘/——SJ =i (_9e7-3"CGF3 {453 3
PAP Pgis - g ARE &
! 181126503 (6-8) 4 932-16" L8 | 232-16" 4L 8 It 3 =~ :1— [ = L~ P — - & 3eR-57
| e d s = Y D e2eToea - [ .
o T645 ) [P i Baeg
! (e-"apic-ss e e =T 8076 —C-LL8_ O farrrrewrrra pd
‘ \ger ey \, 2-C-35E 7
B
: (e o«7-c—2|z -
; REFUEL ING WATER L_V__@
! TANK_ TO06
i 401226503 (A-3) 322-24"C-LLG oy
RESSURE
H REFUEL ING WATER <Arzrv NIECTION NOTE 2
i TANK 1085 i PP 0
: > 401225503 (B-1) S~ 0. 7 CNIAIWENT [v) 5017
i
! lsia y
| 1 e i
i ven cesoeh 1203 1203 el 1262 1203 Prert i REFUEL ING WATER iy :
3 BE 2F
! o A CRITICAL LW_A> 431270503 (G-8} >—‘-—( 081-2"-0-LL) 3ETThUT ey 421276503 (881 > WATER MERDERR Tar 1003 Iy ! 4F 0.1 ek
i 3 2 v S etri09s TiES e A" FRESSIRE MEADER
| 3 7 INT CLe. 1203 1203 ? 1203 1283 R s L 1010505 A8 ! 920-4"C-GE0 > 1120503 (F-a) >
: o 3 N WATER FEADER 421270508 (C=1) >———{_ 87-2"0-LL} .- o) 3 COMPONEN ":c ] s i )
; 2 P : CRITICAL 100P-8 [ 253-2"0-tL1 )5 421276503 (E-B) > WATER HEADER o 217 -asso-328 A
i @ |£ ? o - U CRITICAL (0P8 Fizpsoo2e . AN
: i3 § HH o[ 3 i
! &) * e -3 33 NN
! 1= 27 £ L
H ale 1l e > > & 23138 -il8
i 5 = - ety @7 & = Y ~ 3®
! -~ X : 12X u 3/47X1/2" Z
: ! & 2 A/ S iy [ N 9 REFUELING WATER
! | & 2 = < Sl E JANK RS
: i 3 B P TTE x 2 481140503 (€-8)
H - / g N {Ra51 ey = d
o ' Is i - ~ N ~
$ \p) ! $ ~ S | H(iB6—2"~—GEB 229 s
o T
B : g &
& e Yy 18 7 ~ 3
L AR K b = )+ - ~$ SIAS STASTS R-4a1 737N —
s g > 3 3 y Ly L 4
N X O 4’ ) SHR = A
R T N / @31 ya GEA_, _TS2
? (3T, i 3 _gsias g R i =)
=) Ts2,_._LLe ] Y % 2 STARTS g 3/amxi /2 (i
> F a2y > l s 2 3m-57
H 2 TRV I TR ® -
| & ANG~1/2"-L-782 : § = 3/
: ez TR £|" 8/ = E
l - h RZ367 )
H - { 9e9-8"—C—Le i [ Q96" —C~LLL ——~—————j) . o
! Lo 41
! \_,l/(\_ /
i S 4 {372-1/27 41 - R
! { 99-C-6<5 ) )
f ~ wigs pog [as] £l
i I 2 ! (: SETETY. n;chr!ox I ki
i |'T e . ,L = 3 i v 5]
{ — ".IY ¢ uz fxee (o) 3 3Py AT
! 11 & & ol 9L ¥ a7, &
; gl 3% H e 4 1283 i ] 3eR-57
i I - S MER A——f— 23 1203 COMPENENT LT ) ®
: I\N/ ol IR '\'! o el 1o 1283 { 1203 858-2"-0—tL[ ~—— 4C127€S03 (E-8) :Y::ﬂc:-i%ﬁ ~7 o forey
i = N ‘; Al N 31270503 (B~1) B4827 Ol 1t emed 84912 1/2" 0Lt by = H Sesw K
: - X o3 .
H n ' © TP TTEF YN
{ T i tr2xe /,.‘ 2°035-C~329 1
: 7 P& vz T 1 U REFUEL ING
H i 14 ¥ES © ~ . TH v = esa-r—cGEe F—> 484140563 (3-8} > WATER
! S EEle 3 ‘m { | 5 g — Tan< 7ees
: > y b e L : g S
; {s é is ;"E% hd iY 189-1/2" =010 l . & ¢ i:g‘
i =z I gzl k L—es/zrmatio; B z
: I i3 sFtlal 13 1 s |1 > |
I |- b i & O-JE g ]Z s 7 - 165-2°-C—GZ8 ¥ i
: g I g o 2 o ¢ C) K H s
| K < 8 ‘94 g 2 1 7 wo Crom<ie) Sz, SEB
: 5 y g
i : ok 3 % 931 — saxifz
sz L £ (214- /27 CTs (P —— ] -
B ]
hr 12 3 i «
| 4 P | - . L oid
b 152, 112 ” T w356 X
i gz 1 peg—3 . i P il £y sy &0 hi
[ S O .
: ' K8 {(Cem17coss3 KR w0
i ) { 3“@*5 . ] Py o Stdsme weaoer
e
H 214-4"-C-GEQ 214—4"—C-GE@ r—?\}———ﬂ 42112CS03 (B-8) >
i - ° N S
| > wrra — g f_—_»_—ﬁ 00 . op_|_fee a5
; . Lh —{-—’O 173-1/2 ~J-LL0 —‘ \_4-e1sC-358 ) ¥ A | (it c
i g
it I— - { 176-1/2"-3-1L19 3A1 lé
i \ p '
i = g 52, Lo TE 2 908 4 '
H 7 CHECK 3 vt e/ I _— —
: - VALV axi/ze - - - -
i { o —— —— e - — —_—
i ] TEST CONNECTION o 3250 E 1 \'Erér
: i 22-2 . W/SCREEN
I ' 30R-57 30R-57 SER-57 NOTE S
! g g m D) 5 adlmn amead™T TRy T
i ol U - Il M/_LA: FR-57 3327 RN/ 93887~ T o3ma; LY q@3Ts /
il g -
: J 2 K HICH PRESSURE g O @
H z]—][ “ - 3 wr ' SAFETY INJECTION . ﬁ{r\_ Rl T Naatiee
| = . o /S0 @ AP NO. 7 N o - i
H 0 : -t - . M) \g3ay, sy22 7.
! 23 ) 0a<-24"—C-LLO AN l
{ ; FL N SUM® SCREEN SUMP SCREEN
: L {24 —aaec724 ) —qm-c—nn SeR_s7 ! ssoely ASSEMBLY
i K R 3‘51; NOTES:
! B
: = ey e oy . 1. BASIC SYSTEM DESIGN FURNISHED BY COABUSTION 8
i \r oy =" Q?/P ] - = T ENGINEERING INC. (SEE REFERENCES)
{ - CHECK VALVE e ~—" ras ~(Taa7y BB ) SRST ) ey el LN sce 1795,201 £ 2. 1/2 LINE ROUTED £OM SEAL DRAIN. SEAL
; s FEST CONNECT [ON sy ( - OPENS i 2577 Tt A L St N T orose £ccs sae SHALL BE PLUGGED.
i \/ (3“’ st ' L ;g?"g;Nk @57 Ve "MINT FLOW VALVES 3. LlNE SMIER 99915 10 B USED FOR CRAINS
: f <2y - CLOSE ECCS Puw assaeLY SUMP SCREEN— TRAIN A-39306/9387 ToTEN UWESE OO NaTED.
i « H LS WINT FLOW VALVES . © ASSEMELY TRAIN B-3HV8347/9348 >
; 7 ParscrTaY TRAIN A-34V9306/9307 2410 401140503 4. SEE OWG 45320503 FOR FLOW CIAGRAM OF
| I e ) TRAIN B-3HVS547/9348 THIS SYSTEM.
: — P&ID 481140503 5. VENT SCREEN [S A VENOOR SUPPLIED COMPONENT O
i {203-24 <10 ; et {oei-2a~<-Lie TEE T A INENT EMERGENCY oL SCHEE ASSEVELY . pome
e/ —
~ A " 6. LEVEL INSTRUMENTS 9383 & 9386 ARE LPSTREAM OF
— 7 H e
! (GRS D el A (2 =x03<-724 ) msioe ' oursive THE CONTA INVENT TMERGENGY SUMP SCREEN ASSEMBLY.
i s . _ CONTATNMENT CONTAINMENT
i & OUISIOE CONTAINMENT —~y~— INS(GE CONTAINMENT
i
: .. 1 .
i B . ]
i T T
: : i Qc i1 uniT 3] A
| = A - : o o LA GENTATG STATTON
j - 2 & 1 DIAGRAM
: SAFETY [NCECTIN SYSTEM
g - SYSIEW 0 1204 H
1y : il T st - izt | SOUTHERN CALIFORN[A EDISON |3
g . DESCRIPTIoN | RE |1RE (o5 Joryc|ch [oTkER | pate :
¥ - PRV ©4/29/2008 16:52 ; RIS IONS 3 T H
g - - - - T
! o 4 401124505 REV 38

ira Rila fnny

Page 93 of 101

Allowable Through-Wall Flaws in ECCS Schedule 10s Piping at SONGS Units 2 and 3

RCC 5/14/10
CQL 5/14/10

AES-10027384-2Q

AES-C-7384-2, Rev 0
Project

Made by

Checked by



|
|
|
i

i

et comeat

SCE Calc M—IQSC—445, Rev| 0 ;

§ubject: Flaw Evaluation of ECCS Schedyle 10s PipingI
. _

Shegt 101 of 108

¢ 6 3 . 2 i
® TEq 2418 2“8
ADWASTE FILTER oo oo
aackFLusH Packace 2421928 (C-8) >- {iosy Akes -
21
WIST. e Z 1z !
wastes Tanc <3G1370 (021} 2ig, | 191
1903 1921 &2 2 H
FILTER S aroesag) yrgmT b cg . 2/3CR061 (‘;]
precoar SrETon 2401298 (8-2) > (289 3/a7 HkED) 1ea1 $z »e—] £rah e
. 4 o 2/3L156 &g 5 \)’ i
(/4 7a3 k% (7S « - ot L} 4 1
. & oy (8513 T 2 c—es1 (s -as-y-212 ) 191
e | kea 415 | isen . g ] v £ % __ /3186 2018 iSi
NUCL . CONG e i e X N ' s i /L ‘5 / R—OZJ i . S
e 1415 { — BACKFLUSH ¢ g _i¥! e : ¥ z . L SRES
—_—l2 - CONTROLS © E1E - 2 wole 1N \77Ey (2
ST G i e : IES B %
1415 * : i7 2 Jim v |
(Cree1-1-376 ) 2SN . i X . lg i <
wF : ANl i NEW RESIN TANK
. 733E & N 1415
fizs : - - =
'"73}}\ o i o 3 2 oTE S 2612 —d-LLE —ag1394 (E-1)
>N * T = T & 268
: 225D 1 sl Poath, D 2/3CR951
338 i —_— 3|/ 5 Y ey
x ¥ « 23 A ("ei7) w@s iz
=, 1 315
7 : 2 & &9 ‘
7338 : ~ - c§ i
1301 gor } - 55 G
BACK FLUSH FiLTER i e ) 4
R Tank Tass <A21286 ( 4554 I-KED — Q 28
‘ ‘ | : 1219, 12l TPENT RLSIN
{3 629-5-€48 ) I Ff’s n = ' Z+ 2 TANK 1063
o) 773 E : [P —— 1901 1951
2/3CRE6T . <l | T : —
£20\ 2/8156 i )\} 7 H 2/3L156 ¢ 256-2"-JL5 Pd— oB3-2"-u-LL5 —>4@1398 (£-¢}
S o . | ——] k R\
G (2 \ {51 i ' e i 2/3cRg61 I
\ S I --- EarTraparra
' 2/3CRa61 R i (- s US| el ' ¥ ﬁv‘c\ 21-2%5-4-650
: AN, J£T) ercerLuss %] war 1 23 2 O 5 G (218 1983 |
B T N H - - =1 . ]
' CONTROLS [15_] g\\ A b R i i TR ETEIT IS = S—
] ; S by 3 - = =
X v 2 ' ¢ 7 3 R AN = :
l x ? < o) 2] ; . {3 ase-0-2v2
— ) ¥ | B [ES L N
JETN i 77 fasty = Y ) R ‘ >
2y %l RN Y 7 & it 78 £ — Jir
27 R & ; S - R
\i/- ~LT (2z5h, s g 4 4 & 5 TTas
< gl x| & | 0 /'\ Cozrmome” 219 WCLEAR
vore s =1 | 1 i s 7338 s (Crr-17emumiens CONDENSATE F
) s ] Y {2 ¥ 1215 1415
<} ! V814 iKEd [} 096-3"-J-KEQ_ : @D 232 e y<aor29a (&
L) | 2
e el - FUEL POGL - (08, /308 178551435
3"-020-5-675  { 3"-021-9-212 TLTCR ~ o} [N
o 216 3 s e
Iit3 & (C@se—1-0-Lie )
2/5CRBST ® ___ 2/3L157 i 1 "DSH
47N ~ N o]
@61C Ty 1 2/3CREE {
. D) .
- ) r26e
\J 1219 2218
s I sl
g g e L@t My SERVICE
I s ) I : 2 2418
i Vi —— i P T
I8 ' Ry (8 N g (195-3/4° 2R T 401528
17 ol —
£ S ldi B )
i) =i 1 1501 " { 3/4"-257-0=376
~d s & _ { 3/4"-257-¢-376)
a ! a [y
! ] IR i —
i (3"-@X-J-212 L 1991 1991 .
7 ) b . e | e _ uISC. wasTE t
~ 1 \ —+ 269-3"-)-LL0 _}——> 401370 (8-8) > Jare raes
P . REFUELING
. >4 @35-4"—JGEQ J——r> 401740 (F—8} WAT[R TANK
1219 1901 - 205
(3 173057
UNIT 3 CROSSTIE
19¢1 1901
i 883-3"~J-LLB 41228303 (E-1)
. 3 172-9-212 ) COOLANT RADWASTE
(ot ————y : E 1201 190} -
’ d = Comaogroymitay———< 267320 (041 >
v o
&
1284 1215 5
o.1.< 23] =
SAFETY LLe | GE? g H
INJECTION SYSTEM - i S
! T "
S (p Y X< — . ——— - =N )
< —1 229-3"-JA10 49122C {C-7)
2 5 N B {__zprassz—1_} ) 4 . 20Res7 ! N . ~
e o _asec 73 T i / ST
b < T 73 ) B772A (68) A I 512;5[)‘ 3"es0-s-212
i NOTE, 700, {33 2 e
/ >4
e /o
. =z { PP
S & 777
% o=
7
5 - l—
'é E {_p65-6"C-L18 ) T I — I
2/3cRe61 J
P ’/2JA) . ‘ﬁ —i_ 269-6"—C~| —
St \172y T (C—pt— > b 3 zmesl — oveRFLOW
B i —et—1 ? \ [ .
clien v-e76 ) ] - { LIS Rara :
Ot 2cRaS?
= (o023 “—jl ] L (= R TN \/ ey
L1 I ' ' 77 \377 . J ' -
- 35 - I3 ' ' m‘k R4 REFULL ING WATER UELING WATER )} —— @s7p
—ped— B ! | s T& .K - - N
] | 6 nies . 4 ' L 20RE57
= AL e 7
. 2 LS, L - RN S i .
o-ees ; 91 X ‘237 e3¢y 0 a I \ aLshy
I’ & i Croes2 \@3ay
270 & ] Rz
T 2z 21158 2158 P R-—z:u
77 z ) £7T 276
S 3 Lofany o -
3 . 5 T \77s 77ee)
v (7 T ' \ZE9 e
)4 7757 z . 776
8 Lo 7Ti-776e 2cRaS7
) 7 THIS O#G (8-2) ) -
I - dl.C 9573
) 1204 N
) 245000 GALS. 2¢5.200 CALS SAFETY
& o 4 TNJECTION
~ =i q . PAPS
3 3 I I |
8 12l AN o H el
s bi K E ¥ |
¥ i 3 3 -i;i NOTES: B
4 N d [ 133 c-Lz_—Ped 281-3" L8
T FUSL POOL . B i i — R 1. RETURN LINE TG RWT ShALL BE SEiSMIC 11
PP - & N o ~ R T T era AND SHALL BE ABOVE ThE NORMAL WATER LEVEL
/ iz (reretozia &
g = 4 2. QEUINERAL 126D nArER WAKE UP vo Yﬂc REFUELING
) v/ CRAVITY FEED 10 Y605 1S SHOWN CN £
o x CHARGING PUMPS 3. LiNg ND.938 IS ro BE USED FOR DRAINS FROM
491248 (_A—B)\ E ENT TQ THE SUMPS & ORAINS 3JYSTEM.
RPN —_— UNLESS OTHERWISE NOTED.
1204 1204 s 21 N VALVE (1992058 (NTERNALS HAVE BEEN
SAFETY 3 71 REVVED 45 ?Lcw PATH [S ALWAYS OPEN -
INJECTION PUMPS 7 ;i
7 5. ROOT VALVE IS SHOWN OPEN BECAUS!
. S (3554 0le —S 4p122¢ (-8} SALE FOTNT HAS £ CLOSED SMELE VALYE.
, 7
- 2 —_— : 6. BYPASS VALVE (3"-035) MAY BE THROTTLED OR FULLY
~ \4r-r2ec-212 CPENED AS REQUIRED FOR NORMAL CPERATION.
h 7. AL INSTRUMENTS SHOWN ON THIS DWG WHICH DG NOT
v FAVE A UNIT PREFIX NO. ARE COMMIN TO 8OTH
Y ANITS (2 & 3) AND HAVE A PREFIX 2/3 IMPLIED.
: : c 1t uniT z| A

SAN ONMOFRE MUCLEAR GENERATING STATION

FUEL POOL uonunc >vsr(n
STEW NO. 12

)

TR
DATE

SOUTHERN CALIFORN{A EDISON

PRV

21/26/281%

13:27

taax 37 Tamailon,

RTIXCAn

Page 94 of 101

Allowable Through-Wall Fiaws in ECCS Schedule 10s Piping at SONGS Units 2 and 3

AES-C-7384-2 Rev 0

AES-10027384-2Q

Project

RCC 5/14/10

Made by

: CQL 5/14/10

Checked by



Slubject: Flaw Evaluation ofFCCS Schedyle 10s Piping
|

Shegt 102 of 108

IQ ’ | 7 [ 6 3 L2 {
>,
2418 2418 73
TE FILTER
S e ey 24197 (B-8) 133-3"R—<EC ~
1901 1901 ‘ﬁ
WASTZS“‘T?f‘( £21370 {0-1) € ( 268-1"-J-LLa lz‘fﬁl“!
rsen 1301 1981 §§ 9 —~ H
RECORT Briren 2421298 (3-2) >——{(85-3/4"KKB) Du £E ]
— * -1 * o ase 2§ [ ——b{—l 3 RSN 0 SO 5
alg 3HS, » k3 L] g
XL L3ms I g —t
. A X 2 © 1 b= 051 1°-828-J-212 3"-929-J-675 2
wa i i e F$: g 356 N N I C > Q2 3 g
' b3 3 1 s : ?
te1s s L BacxeLUSH g g Y H ?f 7
MUCL SO0y 481224 (£-7) >——_250-17-yLLD_—Pedt N onTROLS EIN : 21F) A
1415 * . 2/31356 7 A5t |
{=ee1-3=376 3 T g . al
a3k > N ! P NEW RESIN TANK
e 12387 s Teis
! e e
SO oo I e ——R—\/—— (eai39n (0-3) €
fsasy ¢ - \ 1415
o Y emir e
. 73 (Zes5-i%0 —Cgai2"-7-110 )
3 33 et Fue )
% z€ '
e ze PODLTON 0
BAGK FLuSs FILTER - 1281 - — } —— % (CHANGER b
RUD TANK T73 <o81298 (F8) L 465007~ IKER ; 126-4"2)~KED 33 [CH
1521 -
i f 150 SPENT RESIN
= ¢ TANK T
. 2/3CREE z ! s) 1901
(3'_“5\ 2/20156 ES : 2/3L156 i L6 41398503 (F-8)
5 s FALE 7 — [y
Sz . ey L1 Lo b \ g oo
: UBf 1% | T i \ —/ {27-95%6-02838 ) &y J-LLE
: BACKFLUSH by sl v 5 A peg-u-ia) - -
e 0 % -t HY > i i —
: CONTROLS 733,- s b . sl 1219 4 1990
: i i S o S— —
: i (o] 3
: 7 IH $ . v L - i~ i
1 -
' o 3 ¥ i Ny % (re21) A Al
' > I 4 - = 2P 3m-836-J-212 s -
) : > | 13 2 g -SRI RC G IOl B e
SUEL_POOL _i8] g} ) (323 i i DENS
PURIFICATICON 1 7 5 - 738 = * R4S 1 =
[ 1 > e . —4)———{/‘,— ———Pu—————421234_{A-5) Z
: T 1 2/3CR261 i . 4 s F
! 3 (1"-027-4-611 [ 1-e58-0-435 3}
- T LAV Wy 27— Y
Ve N - SIS F 238-3"~dKER e > Hasmroi-ue )
= I { I 5 ~ LJ L
; s { 7
A {y-aze-i-s75 3 { 3m-a2i-3-017 3 w‘f’é le
(27020752875 " «€Q_| _tLa
iV
iz 2/3CRE6Y ® /30187 « sz * 2/3L356
Py s oy ey
- FLUSH L Peg— 061C 733 Oy T 1T T ige
orees : 3 3¥ i N4 LN
i 3 . —
N n
(wey 4 (—a87-4-376 ) 0066 i oo L {ese-3/a _iiw
% 3 It 7y
' 7 il
Is i i i
i3 7 A E
s 7 %
id X -idi H T f :
is g! i MISC. WASTE
ja I . \/ U TENK TB63
is ;1 i NOTE & X I.?} AL 3
H U [ 2 ~ia 491370 (F-1
I S 4013 >
e >4 R ] S —— i;{ (F-1)
I . I [ES
3 I YT { REFUELING
g v i3 3"-83%-4-212 1 J WATER TANK TO2E
i V Iy L Prr AT o
£ a —— F N «—GEQ 4@1140S03 (-3}
z .13 (Sroese-i-nz B o =
= & (:—L-\
(N Lo-073 P
. X N Ty h
S T O3AI N7 e
LTI — (30R3amin212
’ 1218) 1993 WNIT 2 CROSSTIE
() e pug Fu 4 1931 iz
o N L CONN. R ;‘: { 683~3"-J-LB 481228 (E-1)
& FQrrrrraa B 4
4 (escacsis) (3roi73ea-452 (3 rz-9-212 l
= shFeTY . - N 929-37 3108 S5 sa1226803_(C1) >
T INGECTION SYSTEM PR S
B 204 1204 (37g71-1=575 )
S e Y TR
> 401150503 T ©80-6"-D-LLO {_i27-18"C-118 ” D
g 3P
~ - z Q172503 {(2-8)
™~ 4
¥ I
I 2
X . i
s N : .
e st ~ L
o i &
(Reos ) i () B
g & 2676 -o-tee
- 2/3CR361 = 5 ] >
L 7
« H‘ 4 FCT_ oR 2 3 g [-—"o69-6"<~Lta )
B eee 7723~ q@sy -:, . =is 3 - ;musv@ OVERFLIH
§3é2 5 !
W = g Y . 3CRES?
g ° > 4 » 3R
“glEl e 777
5 N LING WATER REFUSLING WATER 1 W78
4 TANK | l [
R_205 To85 Tes '
& —= e H © J\smc:q
2 : /AL AyAsd
:! 55 1 230 232
I /_Aﬁ
X‘lz! 22 R-831
s E 2 EREY 3cRas?
T 2 2/3cRas1 SR 5 (3N O )
IC/ - T 775% b 776 Gisy T 775}
z T1-7 g
= . z F‘@g & 3TI-7760 scrasT 18 /370 m -
— - (e ; 1 [ L3 , THIS DRG (B-1) AT Grea - 2.
h z |Z e @ il viTS 2P THIS DWG (8-5) s
® . I
b LA R (E
i
7 245,200 CALS. 245,898 GALS. L 1ot 1284 SAFETY
FS 37-152-4-675 — op1-24"-C-LL2 481124503 (G-8} DINJECTION
6 PUPS
2 ® el
&
31 ~ +
\7769' | N s 073-3"-C-LLa —P-4¢ zm-:"—o-ua)——[ B
—_ - f- L)
s . i) e ,
3 o RESERYED PO T AT 3 m q [ (rersc2iz ) o NOTES :
= WATER CONECT 1O I 3 X \/ T.RETURN LINE 7O THE RWT SHALL BE SEISMIC t
- a3 ; SRAVITY FEED To ANG SHALL BE ABGYE THE NORMAL WATER LEVEL.
2 . > > CHARGING PUWPS 2.2EMINERALIZED WATER MAKE UP TO THE
. ) - REFUEL ING WATER TANK T0GS [S SHOWN ON
& .l,'} 3 431248503 (A-) S & [D 42114503,
2 RS BAERN w1 - 3.LINE NO. 999 IS 10 BE USED FOR DRAINS
) 1§ g RSN Bl s FROM EOUIPMENT 70 THE SUMP & DRAIN
1234 1204 i3 3 I I z SYSTEMS. UNLESS OTHIRWISE NOTEO. |
SAFETY o ses (68 v 3 4. GATE VALVE (10"-965) INTERNALS HAVE BEEN
INJECTION 2uPS ? AT REMOVEC SO FLOW PATH IS ALWA
141-4"CLLD 13g-4"-D0-L10 401220503 (E-8) > S0 FLov IS ALWAYS OPEN.
. A 5. BYPASS VALVE (3"-035) MAY BE THROTTLED OR FuLLY
P o OPENED AS REQUIRED FOR NORMAL OPERATION.
Bk
6. ALL_INSTRUMENTS SHOMN ON THIS DG WHICH D3 NOT .
HAVE A UNIT PREFIX NO. ARE COMAON 1O BOTH
4 UNITS (2 & 3) AND HAVE A PREFIX 2/3 IWPLIED.
o€ 11 UNET 3| A
SAN ONOFRE NUCLEAR GENERAIING STATIOM
: P & | DIAGRAU
N . - FUEL POBL CODLING SYSTEM
K — — SYSIEW NO 1713 s
H - 4 [ 7 o7 . H
X e T il P THERN F <
H CRAWING NMBER ISR IPTINI O | DESCRIPTION | RE |IKE [FLS |ORIGIOH IOTHER] DaTE S| SOUTMERN CALITORNIA EDlsOv ¢
" _I- E
H . I s APRY 91/26/22312 32:22 RFFERENCES REVISICNS [reaci vt s 1 s £ 5
+ Tmienenr

Page 95 of 101

Allowable Through-Wall Flaws in ECCS Schedule 10s Piping at SONGS Units 2 and 3

AES-C-7384-2, Rev 0

Project: AES-10027384-2Q

RCC 5/14/10
CQL 5/14/10

Made by

Checked by



 SCE Calc M-DSC-445, Rev 0 ; 6 §ubject: Flaw Evaluation of‘ECCS Schedyle 10s Piping ; 5 , Sheget 103 of 108

Page 96 of 101

*
Allowable Through-Wall Flaws in ECCS Schedule 10s Piping at SONGS Units 2 and 3

RCC 5/14/10
CQL 5/14/10

AES-10027384-2Q

AES-C-7384-2, Rev 0
Checked by

Project
Made by

1203 o
f—’ﬁ = 7
COUPONENT GOOL ING 1283 223 V686 /g;t - /,‘;1\\20*“5
WATER HEADER 457270 (18] S—{820-1-1,2"0LL1 . ~ cEs ol v
I «E1 | GED N kE
TRITICAL LOOP A Ll 1203 [: . faEsh_ 2
PR L A, | o - 228551
| J2ox3/e" 388-3/4" DLy hi ﬁr$ \|—/
TP \
1212 1212 (sg99-1/2"-C-T51 ~ ,_J.\ /]_\ Q’r‘ P
SaPLE SYSTEM (391340 (G-8) 1721 "CKEQ 3 /8- . o et 5 . - REFUEL ING WATER
: 1/2°X3/8 ,/2.,”/5“% = 2 $ i T— (s e —Searian (a-8) > Y Soos
i = M <] 4
= [ Y + S RS 2" —937-C-329
bS] ‘j{—‘ f20) ] “|z z X RS
1208 | 1200 wores? Fose é - ‘\I\'f/ ______
{3"-216-1-170 LS TR -2 | i — .
1208 1208 T ¥ 12e8 1208 . 1201 oW T T 7 sgee1 PR . 2 ! o
oﬂg‘gﬁ‘m 43125C (0-1) {9a-3" LD > - 83"+ KED ~Prd{ 227-3"-CKED @ s . ﬁ§\ - THIS WG (T-1) kS @ 3 1 c NS AR 359
v i@t F ) g 2981 < T 4 PN P 25\ (FONER
———_— ~ 1265 | 1204 T 3 : [ - ' 3
tie_| xto { S—esit—170 ) = g —— T 1 e £ |z o DT TaEne aysar wookouTy
i — (Ga-202-05¢5 ) | - & NEETIN s
H 1221 1201 i) 1201 T 1227 ' 2 ) w (N[
i ST ST 0 (Ca) o718 < <to [ G- —cwe ) : # 5 L asyes ;
H cooLInG Ling 2521F ! < ) 1201 % = o & £/3 1298 128 SHUT DOWN
: i ~ et e T yt o
i s21g_1_ 120 45 Je—eisc173 Y oy o g . {23212 Lk J— 40T 14E (08) > 1y ek roes
! sptc;i%aﬂ < 8 Loz 1203 z 1224 | 12e6
i [ | s e m _ L]
1219 1215 ‘ 1291 1201 €5 (st oau (‘:\‘ Ereaa
Pogig:“(;’{lljﬁ‘é 28122C (B-1) »>— 067-18"0-L18 134432 C-LLD P 134-1¢"-C-LL2 Al ‘—‘—’
bt NO L i2¢% 8l i ‘b
) 3
i = &@q
Za) - LT B3es12—CKE ) I —
! SO | {
- — -
REFUEL ING WATER e 1 { B32-1a7CK70 LOY FRESSURE IgrorTyws ial 1 ... )
Tas Taos o 81124 (G~8) 332-16"-C~KEQ 2 TS L | Sal Tou @"-a24-C-406 ) _,i? ; -{ ¢
- " . e Q
~ : \ BN .
1k g Tt 8 3 I /< i
&l3 e ) g 3 P
& & — o .
cmnm:z:f 1280 1201 3 ¥ . ©) i l 120 Q/C R D _AISN 28 (powir
SORAY miiem (C6) {322-1@7-c-ile 8 — = N ErRCyr =z ls -
Pue Pa12 S & {o58-1/2- C-T51 i 3/¢" 0L ] g
: SUCT. HEAGER / 1 - o s | {4 15 18/50,
; - HE i 1221 k3 (—’7) [glal8 } 1208 . g [ \gezy
; / . « 12 COMPGNENT COOLING & 7 1206 o
CONTAIAMENT 1221 1201 1201 C 999-1/2"C-752 7 o210 TeteTe (B8 pwarke ro0er ] 4 5487145 _(0-8) > ugaT Txow
PR E: L 7 3 - J Leop - 491145 {0-8) > u
| SPRAY anver (6.6) &—{ T2 e 321-8"-C-LLO KEQy st L . = £004
i suer reetn ey 12 12X R 152 ~ I r20e | 1208 1208
i ST, HEAL T ; \ 127 CKET
i 1720x1/4m (Gm-1/2 TP K Kl 5 FAS $10°5 ol olln oot
| 321 I 1/2"%3/8" :JV TRy f SR il ﬂ )
1281 T2ar \ g "\CE bt EHS
2 1 & — b 1@
| COMPOKENT CCOL TNG 1203 . _ ‘“’-"_ . ¢ sias stanrs : c/;”\?U” 3 ¥ i3
o TER HEAOER 5 401270 (B-1) >—{@ebrioi/2 0L — ) io-fEn s flid '
N ; fzanyiagy| 200 T 4145 4¢1:48(6-7) v v 2158 20158
[ U710 S B ¥ AP Rl e I R ke A ' 3 N Ty e
5y 4 Iy <@ni4a(0—7
. e —— i — i [ ZFSia34s }
147 —g18—~-173 X Fe67 - =7 2FSL-034]
i * £sF \zcna57 Mi:?eﬁv Dg o THIS DWG (C-1)
¢ B8YPASS ((2HS\ ZF
[ ; et ey e =g |-
NEC \ges R I
2CA857 ¥ oy <
: 2 N 2% ot
: Z8i= — STeTTen (e REFUELING
i m—zg——zg— { m?llj 1o MINL FLOV — | —Cesia =i —T — 181140 (£°8) > o thins HaTER
H >
| 2CReS7 (770N L L 152-2"C—GEw
(ezL 75 { )
i . 925752 %2972 9435 |
- L fozsh, . R Xz
E - 928752 14712
i ~ sTe !
2/ 3 >
RETUE WATER il Yo" -025-C-426 ) @)
ETUEL ING WATER parTwr CRPPTr? ( To25-c-426 ) {_238-14"-C«E1
e e S #1124 (D-8) S #33-16"-0-<C0 ‘
B 2CREST
. | I o G T L G SR !’2=_s)‘r L
1 : e ' ey
: TRy T : &5 ; 20R657
1=3/4 0t = 583 ) :
2 - O ms U = IS T3\
(1\ ' : k4 S
! I : : 1263 1263 COMPONENT CTCL iNG
, - e —— E B/ 2T > e e
i 1 RIT L
I 1212 | 1208 F (TicaL Lok &
N i N ‘(\
212 1212 | 1266 : P
SAMPLE SINK . - - (F01-3)a —C-KE1 Do {Q@1-3/4"—CKEY ) 2 N TeE R AN,
-8) — = < P A S oy /40 i
centRal Ciouip W8I0 (6-6) (zey. £ A o
g J
-t \ . ® 20R057
o3 /aXT 3 ™
‘stw._/ E? 3| P ng?c
9317/ - . {2Z5R02750,
i : NOTE 2 =T @336-1 9395 i i
3787 x1 /4" S P2 1ay ! ~ - FB15
2CReS57 ﬁ:c\ﬁ’ﬁ . “\ THIS WG (G-3}
i NOTE ¢ (2SN \aseshesey” T T TT T T ~
! \3/87x1 /4" { FL a5e1 ~ - 537E
i (P?JLEST) {S1-395)| THIS OWC (€-3)
i L D Lo ——
: 0 £ ~ SPECTACLE - 2CREs7 ARBSD o 20Res?
i : ; | 8/ i P @——-—— (azy (R L T
| SPENT FUEL o) T = 41t Lt P4 353-8"-CKEH 39 @ 3 Q@s8A 35752
: L C (6-1) € 338 -p1e o I : P4 @sy8rcxer ; , i
i o oy e <a0122C (6-1) o o A (zlﬁ =y 239y 52s /35
L yaists :
o - - | e e —_—
| 2 [ 3 O ™ () (R,
: & - - b 1 ey Goven | &EI ’
i [S « = 1206 1 _t2es ~ 1 Lockout)
V- EeTaii ' b-182
H HUTDOMN 1206 1206 13 !I S0 (o D Lo PRESSURE
COOL ING HEAT . 3 - 1 - " " -
! Bicancers 2421148 (E-3) D——{ 027147 -c e} ) ! Iz . HEADER .
i £003.€994 , a i 238-1 4" CKET Y= 481120 { >
- TS1 KEG -~ Ay
: o g (=32 ()
X
| L =
1 -3 ]
! i
! . 8 @g CONTAINMENT
| f : 8"-185-C~173 T SPRAY HEADER
! r Tzee 7 125 1266 i <
; >4 363-8"CKET - 48114B(5-5) ¥
i P b
: . c-75 e
| kY 1205 1206 4 ?
! 3/47-ie7-C-318 - iz
in
R
: < ¢
- _ CONTAINMENT - - A oS LETOOM
! . {3 -185-173 SFRAY -EADER 139-3"-CKEA 67233 (0-8) > et
| ’ 1236 1285 1206
! - 95¢-8"CKEI }—_4@114B(C5) NOTES:
| 3. BASIC SYSTEM DESION FURNISHEC BY COMBUSTION
: 1225 ENGINEERING INC. (SEE REFERENCES)
‘ 3/4 8- 18 2. 1/2" LINE SOUTED FROM SEAL DRAIN SEAL VEINT
SHALL BE PLLGGED.
3. LINE NOWHER 999 1S 10 3E USEC FOR DRA!
| FROM_EQUIPMENT TO THE SUMPS AND ORAIN
: SYSTEM. UNLESS OTHERWISE NOTED.
i 4. UPPER LIMiT SWITCH SET TO PASS FULL
! £CCS FLOW.
: S. SEE DRAWING 45300 FOR FLOW DiAGRAMS OF
! THIS SYSTEM .
i 6. PIPE NIFPLE [S FURMINITED. S21204M02D ORAIN
| VALVE FLOW PATH (S PERMANENTLY BLOC
1 . P o ——— ac 1l ©OUNET 2
Pruataty —
g e at - SAY CNOFRE NUCLEAR GENERATING STAT{ON
i P& L DIAGRAN
i SAFETY INJECTION SYSTEM
: nT SYSTEW NO. 1264 H
‘ K T — 33, 1003, Th ENIeNS ol —-1 SOUTHERN CAL [FORNTA EDISON 3
ii : DRaWiNG RAER JOESCRIPTIN| MO | _DESCRIPT IO | RE (196 [FUS joriclon foTreny nate | ~LF) N
g l APRY 82/20/2009 13:43 REFERCNCES . REV[SIONS ILME'~2HI paww gl LD Y. 3

[ : 40117R REV 36




SCE Calc M-DgC-445, Rev 0 S|ubject: Flaw Fvaiuation ofFCCS Schedyle 10s Pipingl] Sh‘eet 104 of 108

7 6 3 2 |
COMPOMENT COOLING 1283 1203
WATER HEADER 421270503 {#-8) >~ 028-11/2° DLy i
CRITICAL LODF &
J <
| x3/8"
1232 1212 . 1201 1/27K3/1 1
e
SAMPLE SYSTEM  <(421340505 (G-8) &{_ 172-1"-C-KED G45-1"-C—KEQ g
B 2 - - (—’“ 3rSi-2306 |
ot al= 1/27%3/8" Lym2sy) THIS DwG (0-1) | H
! I Nt e ! !
& 1= 321 325D = '
. . H L2803 ) . SWGR
i > Z Q98 T agsa : 3, IR H
PURIFICAT T 1 1/2°x3/8" S S3en )
[l i 3% 216178 } z F27X3/ A : 3901 w :
1203 1208 1728 1208 | 1201 Wi = aze85 1t iy SIAS STARTS i RAS STOPS, H
PP TTE T o S = ; - e = - s i
i D 49123505 (013 >—{_ 298-3" -l l0 j—D<—rpr—{_E08-3"-H-KEZ P4— 027-3'CKie = 2 ! V .
t s hy " —_— g i ' ' i i H . .
: wo_|_xeo Jg - 3 I ' H R T T EoEe )5 46140503 (88 DREUELING waTER
‘ S 0
‘ I8 QTN B -
“’ SHUTOOWN 1201 () { - 1201 1201 :glq i
- PP A — PR A > i
491120803 (C8) S———r—Tmef_ 917-18"-LKE? } D17-;4"—C—KED uel~ H et lu
! COOLING LINE Rl M2 < STIINN o az ¥
: Frrra 3 ,. |
i & (G3at07 k0 . . ESF 8YPASS o g| 8 I
H ARE 3HS\ STATUS PANEL Y 3 i V=689 ) 15
i =12 ; i &
) SPECTACLE & '7" (2sicsis " g o K qu-:i:io—u\ ——{ -] lg
: 1219 ‘z’m/ 1IN “1> 3, 4 DALY ey ]
1219 1219 s 1201 S 1201 L 220651
SPENT FUEL 7 5 o ey > AT o) G
POOL COOL ING 48122CS03 {B: 207-10"~D-LLB +——+ 134-10"-C~ LG )—P-o¢ { 134-18" =~ Lg \ e 2
NOD 1281 - £3uR\ i By
167-835-C—170 ) 08374 T N
TONTATNUENT 1201 1201
PRAY T = o ; e a7,
o o3 401 4AS0S (58] &+ 322-6"C10 . 8 18”824 206
SUCT. HEADER ~{nmercsie ) e
. Y i b - 1206 1206
CONTAINMENT 1261 1201 1201 1221 T L SHUT DOWN
SPRAY 7o — o Y T T ~ H {32-12°C-¢E) > 01148503 (G8) LT Bl rons
Piap ro1 3 O TAS0S (F7) (32118 CLee L}—Lc}——- 32— L@T 321127 CLe 1 i 1203 comoEnT o -
SUCT. HEADER I I C127ESC3 (B8} >WATER HEADER
: | . T critieal 1owe A
42 | EB 1283 ! N
T Pl i 385377 B ——nn] gla
REFUELING WATER ™ 35172503 (G—8) o= B832-15"—C—KEQ - NG i 1201_{ 1704 {389-3/47 DL SR
TANK 7205 = R % i w
{Ro39s 3 ! ® i ————————9299;2 ) - J
{R-395 ¥ Parrararryray & i B e Senean V9% : —~ [AFE
/ey == {167-201-C-645 } £ H s |4‘m21w'~-,—ets jrrzxsse] =) _%%;‘ L2 -~ i’“ N
r PSS i.c — z
Dbt (z32-1/275757) s 1201 L al% i
3/4"%1/2" e 3%8-1/20-157) o S - L_SFSL-eses - -
t};} 4 15/2 - A= S ey TR ) ;1 P s | 13 LI, F
"'7""5/57?37_;5_‘7‘/2""‘"/5" (187221807173 Y g0y ,—!?D—‘-ﬁi/l"—;)»u! o) b
. Rl T L " —. 3CR-57 SWGR N e
COMPCNENT COOLING 1203 1205 . 261 ( 26Cw ) r | | v pey e Gy 837 { 3F0
c{fﬂa"f&"éﬂs 201270503 (8-1) ©46-1-1/2" L1 o—>4=] sporz _/ L woue e 1285 1286
: ' o~ 0 Lockour)
s N START. ® SHUTDORY
; , S“sm > Asjmas 1—(P33-12°CKE1 401148503 (0-5) > teaT Excn
i . o7 L ' 1 £004
' I ' !
i ¥ 1206
. ESF 3YPASS =~ -
' STATUS PANEL g !
! i52 I
: r_g:
| S5 al
225 g
! 373 s
H H 2 wl
! 3CR-57 N £50n 1283
! S, — T T .
i .. < leses - 104-1-1/2" 0ALT —
1’ \gazg/ ITE-8i4ag
3ICR-57 1 TR T T e 2 e ettt [ St N ittt
P i _JE ! 401148503 (0-8) L
7308 v ‘
7 ee23en133) e
s / 16"-223-C-173 ) [E E 038~10"~L—KE1 : -
g By
— - i
REFUELING VATER 57194553 (0°8) > 3576 cwe <} { 233-14"CKED LA -
: N i i o 3t-1474 Y
8| ! J&5is) T &
2 = R Rt — - - - STEatas__ |
B ;i : 461148503 (H3) 1%
? hs
. ' .
—» ol : &1 [
3 1 =) &
gl ‘ : %
1 I n REFUEL ING WATER
————ﬂ\ — 322" C-cew 421140503 (E—8) 5
: By TANK TeD5
oM, — v G
N ; :
i L !
212 13 x | UL - ; 1283 1782 COMPONENT COOLING
; SAMPLE S {NK wvu‘s‘;n o-8) é(em—‘/‘c‘! R et l . w {BA71-1 /2" DL ———D  4D127E503 (E-8) DWATER HEADER
| CENTRAL & 1u51D = 32140 ( < 2/4"-CKE? H P ' i — 1212 b P : . g CRITECAL LOOP 3 0
H is ai ol PEALLLTE S :
e Bl LiN T gesioiie) o, !
i B i_;TJ; x i g {3/4°-385-C-5 ?fg e : ¢ o 3CR-57
i ™ lal= & ai= &iF o - - ; — 3 .
: [N} L (RN A w A —— ; 0-398 ) o3y 1~ 37
: ax 1 3 g . 0 .
: I@?\S/ * [ (4“4 755w O [ . : 7__(PSH\}_____Q'{‘.§
i 317 - « 3CR-57 L3 e pt— e ' 307/
: : [uudr‘ pm} oM A p e
i : - . 351481488185 | 1458 20
; , O A T . ey ) — Fa AR
i R PRV - I £ VN
' s T e ey "
! - ¥ b—
i \/ - = 8 NOTE 4
f ens( e > it 5. .
7 ~ 8396 3CR-5'
(ororeacaes ~ SPECTACLE
RREC 5 ELIND 1205
SPENT FUCL - / - ) LY " ke )
s81 3 (G-t 133-6"5-(10 | ©53-8"C—KE
PoOL CoOL ING 281226503 (G-1) t'-‘ TN
) 1284 | 1296 (Ceviec173 ) [T Poig.
3 5,.].c TRIE OWG (£-3) C
Lé,l W Tke sersr
A5} ¢ ¥
\ 3N
e |
iy ! Ci)
o1 (33i
ingd
“ia )
3 zle .
i s
' g! z & e | 124
i L f |—
i SHUTDOWN 208 12¢6 . i ZI-\ o J—— (_14"-882-C~173 )
| TOOLING HEAT 401148503 (£-3) >——{_027-14"-C~XE1 ; B35-14"—CKE1 ) Y 035252
EXCHANGEKS N— TR
1/27x3/8" -~ ! — e G152 PRESSUR
€003.E204 1286 - - - @) o L 3tm123 IR 238-1/2"C: rsb{gx]—‘ BTTIDNeT ey LY PRESSURE
(avs ) | (3/a2107-C-518 i 3 g P R N MEADER
. — 2w e
1286 5 Py : — < - 73
X ] 5lg CONTNM. SFRAY | 357101 V=23 } rs2 | ey (R-368 £
: 1= MEADER Rl = = T
; 1206 [id} ! o}
1 RID 8l
21148503 (H-5) c’ug\ Ii
1206 . 551y d i 8
87-185-C-173 3 . Iy JI_I v
| i /’sn\v
. 52
(3/a"188—C-313 NoTES: '?:|
GASIC SYSTEM DESIGM FURNISH gY COMBUSTION "
T 3
28 e ENGINEERING INC. {SEE REFEREMCES). 4
1206 1206 2. 1/2° LINE ROUTED FROM SEAL DRAIN SEAL VENT e et
i SHALL BE SLUGSED (139-3" CKET 3 01238505 (D8] > Lolo0
K - o " g ) £ I
-t o557 -CKET )——<4971148503 (C-5) 3. LINE MAMBER 939 IS 70 BE USED FOR DRAINS Sy Excd.£a62
IR FROM EQUISMENT TO THE SUMPS AND ORAIN = . .
{Ce"Tios—C=173 ) SYSTEM, USLESS OTHERWISE NOTED. = é|
4. OPEN S0SITICN PRESET FCR £CCS FLOW. 4 i :
S. SEE MG 45320503 FOR FLOW DIACRAM OF
THIS SYSTER.
: —jac 11 UNIT 3f A
. = — = SAN ONOFRE NUCLEAR GENERATING
. F 1 DIAGRAE
N SAFETY INJECTION SYSIEM
& - — SYSTEW NO. 1284
F T s
F AT STV i 1 i 183738/ 70 | =0
2 = THERN CAL [FORNIA E01SON
N ) DRAWING WABER RIPTION| NO | GESCRIPTIGN | RE |1RF [7LS R1GiChc [OTHER] DATE | sdl= SOUTHERN CAL 1" e
H - i . r APV, 27/26/2087 13:3€ REFERENCES REVISIONS i A1 pLt, ¢

-

49112BS03 REV 37

Page 97 of 101

Allowable Through-Wall Flaws in ECCS Schedule 10s Piping at SONGS Units 2 and 3

RCC 5/14/10
CQL 5/14/10

AES-10027384-2Q

Checked by

AES-C-7384-2, Rev 0
Made by

Project



| SCE Calc M-D

8SC-445, Rev 0

Subject: Flaw Evaluation of ECCS SChedl‘;ﬂe 10s
| A 4

Sheet 105 of 108
1

7 6 3 2
2
3pamx
H
I
= <€l gfe .
{o ! —— wINI—FLOw REFUEL ING
’ 1204 22062 —C-GES 421140 { ) WATER Tank
) N {r-t92-c-108 ) ToR3
ol =92 .
4 2CR-57 SWCR
<|¢ [N = -
&l i 935652 < 6\[\20:»57
Ti - 2Py
SPRAY CHEMICAL (204 _ 1204 . e e e e e e 31 515 n‘] e 3952
STORAGE 1#N< 5 4B114C (D-1) 115=27-C-LLE it i ¢ STARTS ¥ N
] o ; T o © .~ 2CR-ST [ D)
777\ wore 5 ]"’ g e (N 6 —
\ge8y e 3 i3 e ! azessz e N
T (z?s;\j H il N 2852
g4 o ST 3 34852 i
7 - (veNocR o[ ¥, KEB ) XE Zl s har | o G
I “ SURPL TED ) g § < |2t
X358 (o e © =15l
138 8z 7218y . . &i
5.4.¢ 18 92908 ! SAE -
‘t‘ a)- S — B4 ) N ST DOWN COOL ING
SAFETY 1204 . 1204 1224 — —KEQ NG {:} (" au2-A~-CoKE 9075 CKE L 401128 _(F-8] > HEAT EXGUNGER
INSECTION ™ 61124 (6-6) > BBA16" oL LY et 204-16"C—19 o ",\a‘ﬁ j i €ees
PUMP SLCT IOV < —_— 1204 4 N ?\_ 54 8"-374C—406 }{ B -832C—645 L
Fesor R =) El . @9
£ {67 5 2.
| i 23 I
JR Ry
< - |> =) i !
Lot 1223 = I3 a3 1 I
. 5! ! i
3K —(33em 1727 -c- 150 ‘—,?J 3 z I i L3
xs/e +/2x3/an SN N 0
1/27%3/8 ’Té?'/z x3/8 24 3 T : ]
NS i 5S 3 i o
1201 3 ES 3 o
L & & (5 1 SRV,
S 1201 5 o] 1203 .
APt 3391 /2151 f
L. /27x3/8" & 5 - g
g N '
I -t 1z
A [ i
st _F =\ 1220 3[9' Y 5 1233 COMPONENT COGL ING
3 3 N Elérﬂ 4 T <Q127E (E-8) > WATER HEADER
221 . Y V224 wode r[_ CRITICAL LO0P 3
oto SLpmcy 2Ae11Z8 (Frel 330-12-C-LLD |
<[5 .
HK g3
-le K
g b i N
CON:AINMENT SPRAY® pus o, 2
F23
COMPONENT COGL ING T
WATER HEADFER LTS0S0 F
Iyemn 1n
e
=5
<
/273
-
el @Q x:g_%_.g:e
\1/ rad
N i — MINI-FLOW REFUELING -
. . | 41— B { 919-2"—c—6Le * S43: 14D (B-B) > WATER TANK
X 1204 s — 1205
(o1 (Oroiesciws (2-0ieC325 )
H ‘?E A
1284 S - ¥
SPRAY CHEMICAL PSS S SR N Gy vuc S-Sy oy GUMUNE S NAN SRS SU S N i “lz ¢
STORAGE TANK T165 — —{ ——— 14 it}
ofs i~
e §l
X !
G 3 0
wzey o d
. 20 g
9413 SN SEAL FIPING 1 2
g T '\;"1 ) (vsunol;»/ xeg_| _<Er >
I8 w W SUPFL IED ) 1 o
1813 — ¥ lals fs ! g
) SiE Bls oy
% SHUT COAN COOLING
P 1208 1208 S+ | {ag1e o KE1 } 421145 (8] > HEAT EXCANGES |
IngECT TN L (oo caio ! ! |
P SCTION 122e (armo—c-sus ) {avze-c645 ) L
(o—eb8-c873 )
2. C
[5Pen 374X
|57;) :}
f; ¢
37ac1 k=1L )} Tin
Sie
o
\V4 | .
12@1
T
323-3/4"CLY)
1281 120+
P?;N;;:El\: 481128 (F—6) 322187 —C-LLR
1293 . 1283 1293 1203 COMPONENT
; NG n oy, ST/ COOL ING
LR mesotn 481270 (G-4; @43-1_1/2" DLt \/ ee-1-1/20-1t1 4RI27E_(A-8) > WATER HIADER | .
SRITICAL LOOP &
CONTAIRMENT SPRAY © pUve na. 1 .
1H HoTES:
1. BASIC SYSTEV DESIGN FUBNISKED BY B
COVBUSTION ENGINEER INC. (SEE REFERENCES).
2. CONTAIMNMENT SPRAY PUMPS 1 4 2, 1/2"
LINE ROUTED FROM SEAL DRAIN. VENT
TO BE FLUGGED.
, 3. LINE NC. 365 IS TO BE USED FOR DRAINS
FROM ECULPMENT TO SUWP AND DRAIN
SYSIEUS. UNLESS OTHERWISE NOTED.
- . SEE DWG 45302 FOR FLOW CIAGRAM
IF THIS SYSTEM.
£. HEAT TRACING ON S2-12Q4-M -%14 & 115
HAS BEEN ELECTRICALLY 01SCONNECTED
AND ABANGONED 1N-UACE.
B oc 1 it 2| A
- e e SAN ONGFRE_NUCLEAR GENERAT ING STATION
T ¢ & | OIAZRAM
FSAL T TONTAIKMENT SPIAY SYSTEM
. - SYSIEW ND. 1226
- ILE F(7 z
B A F R 720e3 - AL IFORNIA E H
Nataess e e (e L= SOUTHERN CALIFORNIA Z0isON [
I APRY 17/18/2097 07:¢8 SEFERINCES REVISIONS STALE HOwT VKIS 01 GISTA50, F. s

401144

REV 15

Page 98 of 101

Allowable Through-Wall Flaws in ECCS Schedule 10s Piping at SONGS Units 2 and 3

AES-C-7384-2, Rev 0

AES-10027384-2Q

Project

RCC 5/14/10
CQL 5/14/10

Made by

Checked by



Slubject: Flaw Evaluation ofFCCS Schedyle 10s Pipinq

Sheet 106 of 108

SCE Calc M-DSC-445, Rev 0
§ ) 7 | 6 2 |
B l.c
. 3/ 1
£3pS
P :
&
clr (.sro
T 838
{ N
i ——— WM REFUELING
1204 4 I tE _228-2"-CGEo 401140503 (£-8) > watem TamK
L —_——
| miez-ioiea ) Taes
A “
3
518 SWER
N 348
SEE NOTE S _n =~ 9396
SPRAY CHEMICAL . . 1204 A 3 g
STORAGE rmx — 115-24-C=L10 B = Slas
5 B £ e =127 ¢ 3CR-57
W 23 - fa 370
ey’ . g s ]
iy Q.S -
is '
FE o 7 ~
ey L b1
wy S 3
v |2 ShH &
2 A %
‘J. © & & Py ,@qu SHUT DOAN COOLING
SAFETY 1204 & 1264 A S~ 7 N 1 8¢2-8"—CKE 1 481146503 (6-8) > HEAT EXCHANGER
INJECTION e o vy N + £023
o T 1o D 21124503 (6-6) — 04— 16°C-LL0 ; [~ poe—1a L0 Crmecem)
HEADER 8/
L2
0
¢ 1
4 -
1201 7 5 =13
T ~
3 Pt/ A} i eareay .
V/2x3fE A 1y2ex3/8n 1224 ie : é’ 3
Y b8 ala & ~ 7| o3
(7999 ) (33u-8- L2 } " ? § e z? %,
1201 2 BN *
EN S t ST
il o1s e
A KD P 342-1/2"<-T51 \/ kﬂ 5 \9‘
1/24x3/8" — 3 1/27x3/8" S8 7 R PONENT COOL
/ (voie60; N < [ 1283 1203 SOUPONENT NG
1201 * o * [t 018-1-7/27-0~LL | 401276503 {Z-B) SWATER HEADER
z 2lis s N CRITICAL LOOP 8
7 - o~ (v-ar4) AR
e K= al= 1201 3385 > s
3 TR & 12°-093-C-234 ) L1205 3|z ]
= 137 >~ 1201 1204 [ R a— L& jot)
SPENT FUEL ot ’“—‘———\. ) s -
pPooL supRLY 2“2 2,
o CONTAINMENT SPRAY __ PLMP NO. 2
=l VZQI [XE]

SPRAY CHEUICAL
STORAGE TANK
s

SAFETY

HEADER

COMPONENT _COOL ING
WATER +EADER

2% r2amt my o

COMPONENT 000 ING e
WATER' HEAOER 2 01270503 (Co1)

INIECTION S50, vy
PLLE SUCTION 24503 (H6)

L

1703

) -255—C~3|B

201_| 12

£

1284

D-465 )

<

SEE NOTE 5—

12¢4

NPT TR T N T R N R T )

49114CS03 (B-1)

&&

204 NG

s e i

1204

\u—?"—c—LLa_/———,—:‘

H - 3/47x 1
G
i

{86 1 i f
.

€23-16"-GLLD ) NG

PN

oL

2

1203

(o-389
1204

-
s n
g K &
\ -t . =
i"-235-C-318

1203 120

g

SEAL_PIPING

T18-1-1/2"-0-LL1

77-3/4"-0-LL1

~1/2°-0-LL1

1283
B44-1-1/2"-0-LL |

\/ 323-3/4"C-118;

322-8"-C-L18_—<_ 491128503 (5-8) <

4‘7—6
— 1131=1

1203
78~3/4"-D~LL1 }

g
37

L

€
30y

MINI-FLOW

{_ @19-2"c-GEB

<21120803 (B-8)

WATER TANK
Tecs

281-8"—C-KE}

ING
421148503 (C-8) > HEAT Excmuczn t—

1203

: CRITICAL LOOP 4
- 283 COMPONENT

421276503 {A-8)

491270503 (G-8)

SRENT FUEL
1223 POOL SUPPLY

843-1-1/2"-0LL 1

_<
et}

V=521 %

CONTADUENT SPRAY _ PUMS NO
Pa12

1203

044-1-1/2"~0~11 1

NOTES:
1.

w

-

>

. LINE KD. 939 i$ TG BE USED FOR DRAINS

. SEE WG @ ‘ea FOR FLOW DIAGRAM

. HEAT TRACING ON LINES S3-12D4—b(-

ING
WATER HEADER

SASIC SYSTEM CESIGN FURNISHED 8Y COMBUSTION
ENGINEERING (SEZ REFERENCE ON
ORAWING 421 144).
CONTAINMENT SPRAY PU#S 1 & 2, 1/7"
TEQ FROM SEAL ORAIN. YENT
BE FLUGGED.

NT TO SIMP AND DRAIN
SYSTB.\S UNLESS OTHERWISE NOTED.

OF THIS &

114 & 115 MAS BEEN ELECTRICALLY DISCONNICTED
AN ABANDGNED [N-PLACE

Ge o1 TOUNIT 3

SAN ONOFRE MUCLEAR GENERATING STATION

01AGRA
conta Gk sPuAv srslcu
sY!

STEM NO.

~jsxreazsian

1 -
ORAWING NAGER [06ScR1PTION{ 1O | DESCRIFTICN | RE [1RE [FLs [oRIGICHK [oThER] pate | /=L

l SOUTHERN CALIFORNIA EDISON

07/26/2087 13:48

REFERENCES. REVISIONS

@ira Fila fanu

-

40114AS03 REV 15

REFLELING le—

[ S b

Page 99 of 101

Allowable Through-Wall Flaws in ECCS Schedule 10s Piping at SONGS Units 2 and 3

AES-C-7384-2, Rev 0

AES-10027384-2Q

Project

RCC 5/14/10

Made by

: CQL 5/14/10

Checked by



: SCE Calc M-D5C-445, Rev 0
i l

S‘ubject: Flaw Evaluation of"ECCS Schedyle 10s Pipinq

Sheet 107 of 108

i 7 i 6 3 | 2 i
i
i
i .
i
!
'
i PENETOATION
I 1204 AREA SAE
(7/‘\’5"'; (mass-i33s )
[NSIDE CONTAINMENT ,  OUTSIDE CONTAINMENT <0y 1212 —
¢
3/ 19917 ~3-LLa —}
' 2 \/
'
| T
i | o7
%
H l “15]
i &
H ' 2
'
! : 1232 6\4@:7 \J 1232 .
L — CENTAAL LiQUID
l o3/ D—— T 29130 (68) > upie sink G
208 ~[8l
i &% sea | e
' RO
203-57 oy
SN 1
{2 7 ol 18871
33451 t. 8e-2-1/:
R <o ..T—
v B
> —
+ ClAS I .~ NCTE 4 31
. =S closes 72 - IS{
(=) : ! | De— (. ]
3 N\ S1as P 938y e 2l
7 ) » ' i S1al
= 7] Amh b s \szy e 2 &
t| sgen ! cLOSES - R85 5 ",_T|
‘I§| G s e T, ‘ié' ¢l
2170 QQ;.T/_ L . ,/‘\ | st <8 S
sls Y ¥\ e | cEe 3 15 {
BN @@ Sf ! gzey T Z]S Sz
SAFETY 1204 1204 I — g% 1204 p=o C 38 : REFUEL G
INJECTION 5491138 (B-2) >—(_136-2"—~+-«E0 —Dact Pt {128 £ i 9285;——0-(} + Y 379-2"-J-GEB WATER TARK F
TANKS Toe 4 L ym.( N2 s2ee s 12e4 i
5 326 ) A i e & _E1-268-0°975 )
(2"-088-1=326 ) wle © { 955533 ) 3 (Ce~vs0-0075 U
' .
S S |
SPENT FUEL POOL 1218 1219 /
10K EXCHANGES 491220 (E=1) > @3h-a"=i-cie_} = s
= Y 3
gz <13 -
: iE 7
My
| s
: CONTA INMENT SPRAY 1204 1204 3
| FUMR CHECK VALVE > 201148 (£-3) >—( 979-6"-J—CEQ
| TEST PAfR 20R-57 20R~57
: 25\
| 534852
i CONTATNMENT SPRAY - T ~
i A pgty 2201144 (Ha1) 228-2"-C-Cce ! CLOSES ON %45 AN ! CLOSES ON RAS 4ND
: , EVERC. SUM Ml /w1 \ SMERG. SUMP W1k 3
i LOW PRESSURE 1200 1204 * - =S (2LSHRIBE-) OR - =4 {2U5ia3E6-1 OR
SAFETY INJECTTON P : 2USHHg 389-2) ) 2USi389-2)
G HINEAM D 691128 (0-1) > 132-2"-C-CED PLI0 401124 B2/B4 ! 6510 421724 B2/84
RICIRCULAT 1OV .
PQI6 [
] HIGH PRESSURE . ° N :
! SAFETY INJECTIOM 1234 il H W[e .
| SR MINIMM S e@112a {€-2) >—— 053-2°-£-GE2 - =3 . 2cR-57 ' *
! RECIRGULAT (o4 o <1ps o { : /3:\*)
! \ — E
i H \ose [ORt ;
/ 3 J\ €957 i 9347 i le—
hIGH PRESSURE 1204 1284 ; ] & 'L:ﬁ/\/ . .
SAFETY INJECTION e S 24 662) p (s.:. 659) .
MINTIAM > 401124 (D-2} > {2ep—r<Gte
! RECIRCULATICN — RAIN & A
| o Lo
. i) LL2
i s
| (s
: S
' 3
! &l 0
| I
| ~ .
2
2 3
! g ;
: & o
: &g
! o Kl -
! o g
H ~
i s
; i
| B
"
: L |9 .
i Do o X 4%
31 gle TofF . .
-7 -“7a | 1212 | 1284
! GG ¢
1212 212 "/ 20R-57 20R-57
CENTRAL LIQI0 (707320 (G-5) @i Gaa- i -2CEd ! : > (2R (D
SAPLE SYSTEM ~ 1212 i s3e7;1 930551
™ - L' aoses ov s a0 CLOSES CN RAS AND 3
_ii’)';“ 11-282-0°396 ' EMERG. SUMP Hi/HL [ EMERG. SUMP MI/HL
&% TN +- -5 (zsHmlest o3 @..... - -$ (2LsO3B6-1 OR
LU o N ' ) 2 SHH9389-2) ' \ 24.5719.385-2)
P 2m-87 ) PAID 431124 B2/B4 [ \ PaLD 401124 B82/B4
g oy : 7N : ;
! HIGK PRESSURE 7 : @5 : ! N
: SAFETY (RJECTION 1284 1204 7 ' v . (525 )
i FUP MINIAM S 291128 (1) >—————{"e47-2"C kR 3l . . 061 :
: RECIROAATION - ‘ 0 pes N
! et ‘ Cr>r--liy @
: ye T 1933
LOW PRESSLRE \22s qﬁa&q 1204 T 3‘1’\’ @
SAFETY INJECTION b T, Lj87(s.1. 8ee)
H PP MINTMM >491128 (C-1) -} oy < A T 852-¢"CGEC T NOTES: -
| RECIROALA L O g S f A L 1. BASIC SYSTEM DESIGN FURNIS-ED BY
: -4 L% . c COMBUSTION ENGINEER INC. {SEE RSFERENCES). B
| ot G ke 2. LINE NO. 339 1S 70 BE USED FOR DRAINS
H & FROM EQUIPMENT TO SUVP AND ORAIN
| - SYSTEMS, LNLESS GYMERNISE NOTED.
H TA{NMENT
i il S a0t 1en (0-1) > - 3. SEE CWG 4532 FOR FLOW DIAGRAM
! P12 OF THIS SYSTEM.
| HiGH PRESSURE .
: SAFETY INJECTION ____122¢ 1284
i FUVR MINIMA > 4a1128 {F=2) 049-2"-CGEQ L
! RECIRCULATIGN
i P18
| +. ROCT VALVE 1S SHOWN QPEN BECAUSE
| SAMPLE POINT MAS A CLOSED SAMPLE VALVE.
i
|
: ac 11 UNTT 21 A
‘l T T SAN ONOFRE_NUCLEAR GENERATING STATIOH
. . P x| DIAGRAM
0 v ZCNTAENUENT SPRAY SYSTEW
1 SYSTEW HO. 1226
5 - . 1 - + H
R I:, o g ~| SOCTHERW CALIFORNIA ZDISON |7
H y ORAN NG ArBET |DESCEI WO | GESCRIPTION | RE |IRE (7LS IoRIGIOMK [OTHER] Date | gl | SCUTHERW CALTFORNIA Zo1son [
3 { APRY 12/18/2667 07:53 EFERENCES REVISIONS S e vt |5
|8
! + 401140 REV 20

Page 100 of 101

Allowable Through-Wall Flaws in ECCS Schedule 10s Piping at SONGS Units 2 and 3

AES-C-7384-2, Rev 0

AES-10027384-2Q

Project

RCC 5/14/10
CQL 5/14/10

Made by

Checked by



o

SCE Calc M-DSC-445, Rev 0 ' Subject: Flaw Fvnln|2ﬁnn_9f_LECGS$Ghed4»&le—']08 Piping s 2 . Sheet 108 of 10
8 | 7 1 6 | 5 ] ! |

l H
B N 224 .
’ 8374 1011 > har s
INSIDE CONTATNVENT 3 OUTSIDE CONTAIWJENT
- 1
'
+
1
1 FNTR, 31
l CXTECTONCETI AR I
'
)
1
i
57
‘ /3y
T %052 —
3 ©
- ; g
' 5 7SN\ i l% .
3 -iz| b S
g 5 1. 37 fizst 3
\ B X450 :
HH ) : i3 g =3
o Nt B 1204 ~ 1224 REFUEL ING
SAFETY 1233 i204 A SR - — 41226503 {0-7) D WATER TANK F
INSECTION 5 401134503 (8-2) 136-2"~E0_ - & S -2t LodER L Te2s
TANKS 1208 4 :
2"—CE8 |
sPENT
i [f\‘
Al -
L2iE
1al~
[LE I

COHTAIRMENT SPRAY
PP CHECK WAL’
TEST FaTH

CLOSES ON RS M0
EMERG. SUmP HI/HL - £
(3LSHRI3BE-: OR
SUSMH9389-2)

P&ID «2112£503 B2/84

CLCSTS ON RAS AND
EMERG. SU i /H!

— 4 {3 SH-3386~1 DR
3USH9189-2)
P&IC 481124SC3 52/24

CONTAIMENT ST =
vres bayy O <Z114AS03

1y s 0z0-2"-c=GL0

LOK PRESSLAE 120 1224
SAFETY INGE:

INJEZTION . 7 wr
e weiniuns D +01123503 (o-13 > 132-2"C-cE8
RECIRCULATION
P16
1G4 PRESSU 1200 1204

SAFETY INJECT:

3y -2y > 2532
PG MINIMM 2 101124503 (E-2) P H .
RECIRCULATION A ~ @
’ 3 g 34 lo—
&, g .
g 154 PRESSURE 1204 1204 K78 1204 - |~ S.1. 860} T 653)
SAFETY INJECTION Tt
POMP AINIKOM S 431124503 {D-2) > +8-2-C-0E38 =i}~ i A el s L0 TRAIN S
RECIRCULATISN S8 §
s ,T\ S
A
¢ 3
Iy
S 2|3
K
Tl & 0
o i |
[ iz H
N N ! !
i
~
(2} j
2
P i
)
o
Sy =
; \.J
i
fe)
8
1%
54
m s o} o
Al IRt Tty c
ShER St e
4i® S ITR-57 -
212 212 U ) £ S
o — g
CENTRAL LICUID 457320503 [ka"—cﬂtu N 7 -{zf/-‘
SAWPLE SYSTEM 1212 ~ CLOSES OHf RAS AND CLOSES CN RAS AND .
3 Bjee (1r-282:C-538 H SMERG. SIMP HI/H! ! . EMERS. S RIML
S 4 L——3 {3Usve3a6-1 OR &= =21 (ILsHe386-1 OR
. ! 3LSHH9359-2) PN i SLSH5383-2)
= ! 21D 21124805 B2/84 3 ; PUID 421124503 82/84
i . £A7E 1 -
HIGH PRESSURE 1204 i 3255t !
SAFETY INJECTION 1204 2o t : 3}_ - rm i
¢ MINIMUM SO0 A1 247-2"—C—GEQ ] ~ </ 5
RECIRCULATION 508 {-1) i - 1, 1
£a17 m :
. 3157 O]
O% PRESSURT P I]- 1204 {5.1. 567)
SAFETY NJTCTION 1224 u‘uo - Tie om0 )
PUNP WINIMA > 281128503 (S-1) { 252-2"—C-QEQ b ] Py e L TRAIN A
RECIRCULATION — IS % A
015 & L% B
H
& \OTES:
. 1. BASIC SYSTZIM DESIGN FURNISHED BY COMBUSTION
CONTAINMENT T ENGINEERING {SEE REFERENCE ON 48114D).
SERAY BN SReTTSeY (B >89 27C G . : 2. LINE NRGER 993 IS 10 BE YSED FOR CRAINS
. FROV EQUIPUENT 0 SV AND CRAIN SY .
- - NLES! RATSE TED.
1 PRESSURE 2o 106 NLESS OT-ERWISE MOTED
SAFETY INJECTION e 3. SEE ORAWING 4539503 FOR FLOW DJASRAMS OF —
PLLP MINIWM D 81122503 (°-2) 049-2" -Gk THIS SYSTEM.
RECIRCULATION B . .
211
] oC 11 UNIT 31 A

SAN ONOFRE NUCLEAR GENERATING STATION

Foa 1 DILGRAY
CONTAIXMENT SPRAY SYSTTK
SYSTEU WC. 1726

E S T

: —] = SOUTHERN CALIFORNIA EDISON
. CRMNG MAGZR [XESRIPIIOY NO | JESCRIPTIoN | RE [IRE [FLS|OM JCh JOTHER OATE rf:J_

) W.REVIEW DOWS_STATUS = APRY WAY 29, 200) 704 REFERENGES EIRES i

* 401140503 REV 18

e Tam g . deleo)

Page 101 of 101

Allowable Through-Wall Flaws in ECCS Schedule 10s Piping at SONGS Units 2 and 3

RCC 5/14/10
CQL 5/14/10

AES-10027384-2Q

AES-C-7384-2, Rev 0

Project
Checked by

Made by




