Duke Power CGoMpaNy
PO BOX 33180
CHARLOTTE, N.O, BR242
HAL B. TUCKER TELEPHONE

VIR PRESIOE ST (704) A7 a8
IR e July 24, 1985

Dr. J. Nelson Grace, Regional Administrator
U. §. Nuclear Regulatory Commission

Region 11

101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323

Re: Catawba Nuclear Station, Unit 2
Docket No. 50-414
Significant Deficiencv No. 414/85-08

Dear Dr. Grace:

Please find attached a supplement to our status report, dated July 15, 1985,
which described corrective actions on the subject deficiency. This information,
requested by Region II staff, consists of an engineering evaluation of over-
pressurization of components of the Residual Heat Removal System, the Boron
Recycle System and the Nuclear Sampling System.

Very truly yours,

S Akl

Hal B. Tucker

LTP/mjf

Attachment

ce: Director NRC Resident Inspector
Office of Inspection and Enforcement Catawba Nuclear Station
U. §. Nuclear Regulatory Commission
Washington, D. C. 20555 INPO Records Center

Suite 1500

Mr. Jesse L. Riley 1100 Circle 75 Parkway
Carolina Environmental Study Group Atlanta, Georgia 30339

854 Henley Place
Charlotte, North Carolina 28207

Robert Guild, Esq.
P. 0. Box 12097
Charleston, South Carolina 29412

Palmetto Alliance

2135% Devine Street
Columbia, South Carolina 29205
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DUKE POWER COMPANY
DESIGN ENGINEERING-SYSTEMS AND EQUIPMENT SECTION
ENGINEERING JUSTIFICATION REPORT

Date: May 22, 1985 Report No. MDS-JR-51

To: E. M. Couch Originated By:
Station: Catawba 1-2 Checked By: 7
System: NB, ND, NM Approved By: 28 ):r

DicC Riw—

File: CN-1206.00-02 QA Approval By: L ‘ Koté{{/f/ﬁ'
f 4

Variation Reported By: NCIR 19,632

Description of Variation

Piping in the NB, ND, and NM systems was pressurized to 2000 Psig during
testing as described by NCIR 19,632.

Engineering Evaluation

(1) ND System

Flow Diagrams: CN-2561-1.0, 1.1 Line 02
PS 601.2, Pipe SA 312 Tp 304 Smls./EFW

The allowable hydrotest pressures and the calculated stresses are
tabulated by Table 1.

Evaluation for 6'', 8, 12' and 14" piping:
6”

Piping was stressed to 83% of S. based on the Minimum S required by
the material specification.. Piping is acceptable since’stresses < S

&

Piping was stressed < the actual material yicld strength as determined
by review of the mill test reports. The lowest S for pipe material

was found to be 41,000 psi. The lowest yield stangth of any fittings
was found to be 39,800 psi. Thus the pipe was stressed to 91% S, and
the fittings were stressed to 94% S,. Pipe and fittings are acceptable

since stress < Sy and based on the following conservative factors:

(a) Evaluation is based on the material specification minimum wall
thickness. Actual wall thickness of the piping is greater than
the material specification minimum wall thickness. |In addition
fittings would be expected to have a wall thickness greater
than the wall thickness of the pipe. So even though the fittings
have a lower yield strength than the pipe, the stresses in the
fittings would be expected to be lower than the stresses in the
pipe because of the greater wall thickness of the fitting,



Table 1

ND System

Pipe Allowable Pressures and Theoretical Stresses for 2000 Psig
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Min. % of
NPS Sch. Wall Pa (Psig) Max. Hydro Theo. Hoop % of Min Spec. Actual Yield
(1n.) (1) Press. (Psig) (2) Stress (Psi) (3) Yield Strength (4)  Strength(s)
1/2 40 095 3991 6346
3/4 Lo .099 3255 5175 Piping is acceptable since allowable
hydrotest pressure > 2000 Psi,
1 Lo 116 3044 L840
2 Lo .135 1900 3021
3 Lo .189 1804 2868
4 Lo .207 1529 2431
6 40 .245 1218 1937 25041 83% —nw
g 20 .219 827 1315 37384 125% 94y
12 Std  .328 839 1334 36872 123% 85%
14 Lo . 383 394 1421 34554 115% 71%
Notes: (1) From CNC-1232.00-00-0010 Table $ using E = 0.85 at 100°F
(2) Max. Hydro Press = (Pa) (1.5) (1.06) :
(3) Theo. Hoop Stress = (2000) (D-2 x tM) /2t
(&) = 30,000 Psi per material specification.

(5)

Min, S
Y

Actual Sy determined by review of Mill Test Reports,

12



(2)

(3)

Page 3 of §

(b) The actual yield strengths used in this evaluation are the
worst case. Most materials have actual yield strengths greater
than the yield strengths used in this evaluation.

'2”

Piping was stressed to 85% of S, based on review of mill test reports
which found the lowest S = h},SOO psig. The 12" pipe and fittings are
acceptable since stress <S, and based on the conservative wall thick=
ness values used in this evaluation,

14

The 14" piping consists only of 14" x 8" reducers. The reducer was
stressed to 71% of S, based on review of mill test reports which found
the actual S = h3,850 psi. The 14" reducer is acceptable since stress
< § and the XCtual wall thickness value used in this evaluation is con-
serfative.

Evaluation of Flanges:

Flanges are 600 1b, A182 F304 B16.5 Rating @ 100%F = 1140 Psig
Max. Hydrotest Pressure = (1.5) (1.06) (1440)
= 2290 Psig
The flanges are acceptable since maximum hydrotest pressure allowed,
2230 Psig > 2000 Psig test pressure.

NB sttem

Flow Diagram: CN-1556-1.1
PS 151.3 Pipe SA 312 TP 30" EFW.

The allowable hydrotest pressures and the calculated stresses are
tabulated by Table 2.

Evaluation for Flanges :

Flanges are 150 1b, Al182 FgOh (Reference Notes | and 2 on page 5)
B16.5 (1977) rating at 100°F = 275 Psig
Allowable Hydrotest Pressure = (1.5) (1.06) (275)
= 437 Psig
Flanges are not acceptable for 2000 Psig pressure.

NM sttem

Flow Diagram: CN-2572-1.0 & 1.5
PS 1501.8, PS 2501.4, TS 2701.4

Maximum Hydrotest

PS lio. Pa at 100°F, (PSIG) (1) Pressure (Psiq) (2)
1501.8 1420 2258
2501 .4 3209 5102
2701. 4 2900 L6

Notes: (1) Pa = Design pressure parameter from piping subtable

(2) Max. Hydro. Press - (1.5) (1.06) (Pa)
Piping is acceptable since maximum hydrotest pressure > 2000 Psig.



Table 2

WNB System
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Pipe Allowable Pressures and Theoretical Stresses for 2000 Psig

Min. Sy = 30,000 Psi per material specification

NPS Sch. tMin, Pa (Psig) Max. Hydro Theo. Hoop % of Min. Spec.
(in.) (1) Press. (Psig) (2) Stress (Psi) (3) Yield Strength (&)
1 L0 116 2865 L555 Piping is acceptable since
allowable hydrotest pressure > 2000 Psi
2 L) .135 1788 2843
3 L0 .189 1638 2699
6 &0 .245 1146 1822 25,041 832
(1) From CNC-1232.00-00-0010 Table H
(2) Maximum HWydro Pressure = (Pa) (1.5) (1.06)
(3) Theo. Hoop Stress = (2000) (D - 2 x t") /2 v
(%)

'
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Englneerlngﬁtoncluslons:

All piping subjected to the 2000 Psi pressure was found to be acceptable
except for the 150 1b. flanges. The 8", 12" and 14" piping was qualified
by using the yield strength values from the material test reports.

Engineering Disposition of Variation:

The 150 1b. flanges require replacement. All other piping is acceptable.
This disposition is addressed by Attachment No. 2 to NCIR 19632,

T. F. Wyke, Chief Engineer
Mechanical & Nuclear Division

R. L Wl ave

;4'1, 5. 8. Lefler, Jr., Design Engineer |

SSL:mmg
Attachments: Copy of NCIR 19632, Attachment Nos. | and 2

cc: . Ingle w/0 attachments
Gamberyg "
. Goodson “
Roberts "
. Crom "
. Miller "
Williams "

Cavender "

C®mA-4mO
'Nr-monmn:n

Note 1: Review by the Sttess Analysis Group found the 150 1b. flanges to be
unacceptable following the 2000 psi test pressure, Reference Attach-
ments No. | and No. 2,

Note 2: Review of NB flanges covered under PS 151.3 found that 300 1Ib,
flanges were furnished with relief valves 2NI161, 2N1151 and
2NIT19. The B16.5 rating fro SA 182 F304 flanges at 100°F is
720 psig corresponding to a allowable hydrotest pressure of
1145 psig. This value ‘s less than 2000 psig test pressure
however the Stress Analysis Group was able to qualify the flanges
to be acceptable as stated by Attachment No. 2. Therefore the
300 1b. flanges are acceptable as installed,
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" < / t - Documents Viotated
Feau Arion Mo, - Vendor/Loca '°". IR Eoclni Diaarame DUKE POWER COMPANY
N/A N/A izt (N-2561-1.0.2561-1.1.
MPS PO NO. Mech/Elec System 2572-1.0.2522-1.5 and Project CATAWBA Unit 2
/A CN-1556-1.1 ”
A NE, ND. NM NONCONFORMING ITEM REPORT
Cws Condition |Class lgenufication Method A .
' (Ja-18's e [Inci Tape Serial No. __ 19 (.2
182 Es8B Othe. {x |Not Practical
Location of Item
Description of Noncuntormance _VYarious piping, valves and equipment were overpressurized by N.P.D. while operating the
This problem was discovered when I.P.D. found water spraying

centrifugal charging pump "28" during cold hydro.
from flanges on relief valves 2NDO31 and 2NM296. Subsequent review of testing procecures then discovered the over-
See attached page #1 for additional information. This incident occurred during the

pressurization had occurred.
a.m. hours of 4/19/85.

No pnysical damage is evident and Design Engineering (Sam Alexander) has authorized N.P.D.

to continye testing,

therefore, no tagginc is necessary.
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REWORK/INSPECTION/REPLACEMENT TO IMPLEMENT DISPOSITION Assigned To Performed By Date

By Date QA Approval Date
Lgion/inspection Remarks
Const | Eng [Con EnCon Enal proect| QA | OA | QA | whnee [Oewan NCI
Distribution Mgr | Mgr s QA .Mqr Vendars Supv MEC R ANI | NRC Orig
Initial
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' 2-', ATTACHRENT ¥ " Akt € o # Ne1 wumeer | Sl lr 50
"‘oz CRIBTION OF ITEM AND STATEMENT OF PROBLEM CONTINUED PAGE _/_5F

v

S
- The affected piping, valves, and equipment described below were presurrized at approximately 2000 Ps1g for approximatel
y

ﬁﬁree hours.

. From the intake side of valves 2NI173A and :2NIH8B to isolation valves .2h5438, 2N11838, .EN1136B¢s2NS38P, 2NO28 APy
;2ND33;’,2NDZS#. 2nD24fe, 2RSSR, S2ND59BY 2NDS0, 2KD91, 2HD78, 2NMS9, 2ZNMR33, ZRMAE, ZNIG1, 2NM29%.- to vent, drain or

i test vent valves 2ND30y2KDTAY, @ND3T, eNDTTYT 2KD2%, 21074, :2ND99, 2ND2% 2ND14, 2NDZb, ~2ND69y 2ND2D, .AND2Y, -Zhbid

..xmgx 2N0122, 2NDIS . “ZNDYI20¥W2NDA2Y -2HDIPS , «PNDAPR2NNES , “NDT 1Y 2NDS4, 2NDS5, 2NME6, throuah valves+PNDZRwwPNDSaRe
Laii025, 2ND1G, ENDE, s2ibbite EZNDEDMPRIEIY 2N068, PHNAH, oNM3, *ENMATY £N265, PNMASmand through Equip Residual Heat

iRemoval Heat Exchanger 2A and 2B and R.H.R. Loop Sample HA.2 - against discharge side of check valves 2ND1G and.2li044

! through relief valves .2ND3W; «ANNIE aPNEE, PNM20E (which may have lifted)against discharae side of relief valves
|wwm. NSI9, 2NSg, 2N¥O8E, 2NI169, 2HIISP *PNEITO, 2NI110 - to vent valves 2NBSOGe @NB4SH,:ZNB4SS, 2MBSOAT 2NBA92
i‘ﬁm%. ENBA95% 2NB439, 2NESDM and 208504 and to drain valve :2NB5033- against intake side of valvesyINB31S andiRtB33%

which according to note #1 on Flow Diagram Ch-1556-1.1 should be locked open when Unit #2 is brought into operation,

s/
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NCI
REQUEST FOR REVIEW

”

MATERIALS GROUP

The attached NCI is being sent to you for your review and comments. Please
respond by completing this form and returning it to the Materials Group.

NCI Number: 19632

Materials Group Responsible Engineer SS Lefler JIr.

Materials Group Need Date S-22 -85

ISO 16. flamges for relief valves zNV 273, 2NS /19, TNs2,2Nv789
ZND 35, ZNT /6, 2NIISI  ZNI /19, ZNL 102 20D 31, 2ND 64 (<N ISSE11)
and reliet valve 2NM 296 (cnv 257z-1.5) were ‘svbjected to
2000 psi pressure. as described by NcIR 19,632 . Please

advise as te acceptability of )50 Ib. Flamges and belti g
Materials Follow;uj overpressuy; gat;on, Date Semt: S-8-ge

CATAWBA STRESS ANALYSIS

Comments:

O NCI is acceptable

MCI is not acceptable

O No Comments

Reason: Q&M"g_ St aous: u(_ﬂ_M . Q&) ol M

skl be Aadaca D, o

Il o 550 e Rl . t
y Commmaite an ,,“Q.l \r‘«QAM ZNO3l ¢ od,

Specification/Calculation/Drawing Revised by
Catawba Stress Analysis: O/A

Specification/Ca1culation/Drawing to be revised
by other groups: M/A

By: (DQ,\\A,Q ,
Technical Appmvac?: Edﬂge :
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| /5© 16 flanges for rel S ZNV 273':'2».'5/4, ZNsS 2, 2NV789

| END 35, ZNT /6l INLIS) , ZNT N9, NI 102, 2ND 31, 2ND 64 (CN ISS6-1.1)
land relief valve. 2NM 296 (e 2572-1.5) were 5uéJe¢feJ to
2000 ps: pressure as desceibed by NCIR 19,632 . Please
advise. as fo acce ptabil/ty of 150 16. Flanges @~ éa/,//"Jff
iMaterials ;‘r"//“”"‘i’ overpressuy, zat, pal
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