TENNESSEE VALLEY AUTHORITY
CHATTANOCGA. TENNESSEE 37401

400 Chestnut Street Tower I1I

January 24, 1980

Director of Nuclear Reactor Regulation

Attention: Mr. L. S. Rubenstein, Acting Chief
Light Water Reactors Branch No. 4
Division of Project Management

C.S. Nuclear Regulatory Commission

Washington, DC 20555

Dear Mr. Ribenstein:

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

On January 1€, 1980, a meeting was held at Sequoyah Nuclear Plant
with NRC-NRR Consultant R. M. Gustafson and TVA employees to discuss
welds on pressurizer relief piping. During this meeting, Mr. Gustafson
requested additional informition which was not available at the plant
site. Enclosed is the requested information.

Very truly yours,

TENNESSEE VALLEY AUTHORITY

C iYL 4

e ﬁills. Manager
Nuclear Regulation and Safety

Enclosure
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ADDITIONAL INFORMATION ON PRESSURIZER KELIEF LINE
DRAW BEAD ALIGNMENT WELDS

A meeting was held on January 16, 1980, between Roy Gustafson of NRC-NRR
and several TVA dasign and construction personr2l., The following
information was provided to Mr. Gustafson concerning the draw bead
alignment welds on the pressurizer relief line:

A drawing of the weld area.

The welding procedure and the prucedure qualification.

Results of the Strauss test performed on a mockup.

Westinghouse specifications on water chemistry.

Pipe bending procedure.

The UT baseline scan for each weld,

Certified material test report (CHTR) for the pipe.

Special instructions from Engineering Design for this particular
weld bead alignment.

9. NDE results.

NP W -
.

In addition, !r, Gustafson requested information that was not available at
the time of the meeting. The requested information is contained in
the following discussion.

Circumstances Requiring Use of Draw Bead and Discussion of Stress And}ysis

During the hot functional test,6 a pipe support providing rastraint

in the lateral direction failed to slide as designed, restraining the pipe
in the vertical direction. The restraint is located at joint 33 shown
on the sketch in enclosure 1. A copy of the restraint design is shown 1n
enclosure 2.

The maximum anticipated vertical movement at joint 33 during normal
operation was anticipated toobe 2.87 inches assuming a worst case

operating temperature of 653" F. The hot functignal test had proceeded

to an operating temperature of approximately 550° F at the time of discovery
of the bound up support. The U-bolt which restrained the pipe in the
vertical direction was deflected approximately cne inch vertically.

In order to det: rmine the stress levels dus to the bound support,

an analysis was run with the piping at 550° F and a vertical restraint
installed at joint 33. The vertical restraint was free for the one-inch
vertical movement simulating the one-inch defcrmation of the U-bolt.

The stress levels for the joints shown in enclosure 1 are tabulated in
enclosure 3, These stress levels are below the ASME, Section III
allowable stress for nonrepeated stresses as defineg by NC-3611.2(f).
That allowatle stress for A-376T316 is 60,000 1b/in“. Pressurizer relief
nozzle loads for this anomaly load case were forwarded to Westinghouse
for review by enclosure 4 and were approved by enclosure 5.

Enclosure 6 gives maximum stress at node 13A during plant operation for
occasional loads. Node 13A is within five inches of both draw beads.
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Residual Stresses L“Jd\ifdbL

Residual stresses are considered to be no ¢ .* than the stresses in

a repair to base matal or in any other weld in the syst.a. The natur2 of
these stresses at the inside diameter (id) induced by welding are considered
to be compressive due to the techn1que used and consequently will not
adversely affect the material's susceptab111ty to.stress” corrosicn

cracking (IGSCC). Compressive stresses are known to have a mitigating
effect on IGSCC; thus, we do not have stresscs which can cause IGSCC.

~

Heat Input Calculation for Draw Bead Repair

1. Maximum heat input used on the preproduction mockup which passed a
Strauss test.

Amps = 160A
Volts = 14V
Travel Speed = 3/4 in/min = TS

Heat input per irch = Amps X Volts X 60
Travel Speed in/min

= 14V X 160A X 60
0.75 in/min X 1000

= 179.2 kilojoules
2. Actual heat input used for production welding.
Amps = 974
Volts = -1y
T3 = 2 in/min

Heat input per inch = 11V X S0A X 60
2 in/min X 1000

= 29,7 kilojoules

Thus, it can be seen that the actual heat input for each draw bead is
well within considered acceptable limits.

Anticipated Oxygen Content

Area of concern is located in the 6-inch, schedule 160, vertical p1

run leading to the pressurizer relief valve at an elevation approxi °ly
level with tge top of the presiur1zer. The environment is saturatec
steam at 650 F and 2485 1b/in".

1816 041
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Based on the best information available to us from Westinghouse and
operating utilities:

1. Maximum oxygen content in the reactor coolant yater is controlled
to Tess than 0.1 p/m at temperatures above 180" F by scavenging
with hydrazine,

2. During power operation, the residual oxygen concentration will
not exceed 0.005 p/m.

3. The highest calculated oxygen concentration expected in the
steam is less than 0.2 p/m,

4. EPRI information gives 6 p/m as the threshold value below which
IGSCC will not occur in 316 stainless steel (reference GE report
No. NEDC-23750-6 dated November 1979, “Alternate Alloy for BWR Pipe
Applications, Third Semiannual Progress Report."

It may therefore be concluded that the oxygen environment is not sufficient
to produce IGSCC.

Summary

Based on the foregoing discussion and the information g.ven to Mr,
Gustafson at the Sequoyah meeting, the following conclusions may be
reached:

1. Intergranular stress corrosion cracking (IGSCC) will not occur
because:

a. Satisfactory results of an ASTM A262, Practice E test,
on a mockup of a worst case situation indicates that the
meterial (316 stainless steel in the existing condition)
is not susceptable to IGSCC.

b. Residual stresses produced in the weld area wiil be
compressive and, consequently, will not contribute to IGSCC.

c. Environment for IGSCC does not exist due to low oxygen concen-
tration.

2. Stresses produced by the draw bead tecinique are considered to
be equivalent to those in any other weld in the system and do not
adversely affect the Sequoyah piping analysis.

TVA concludes that the subject condition will not compromise safe

operation of the plant., Furthermore, we have met or exceeded all
licensing and code commitments for Sequoyah.
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Encloswre 3

Table of OUtress Levels

Joint Stress Allowvahle Stress
32 38,215 60,000
33 k1,300 €0,000
35 13,283 60,000
38 27,083 60,000
384 23,648 60,000
9 2k, 754 60,000
Lo 17,0064 60,000
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| Enclosure.
- TENMESSEE VALLEY AUTHORITY

W10C126,400 Comnerce Avenue
May 30, 1979

— MEB 790529 120

Westinghouse Electric Corporation
Post Office Box 355
Pittsburgh, Pennsylvania 15230

Atteation: Mr. M. A, Siano
Gantleman:

SCQUAYAH KUCLEAR PLANT
IUSLEAR STFAM SUPPLY SYSTENS
CONTPACT 68C60-91924

LETTER 110, 6349

NOZZLE LOADS APPLIED TO UHIT 1 PRESSURIZER RELIEF LINE n0ZZLE (SO 145-01) -
n21-2-6(C\)

During hot functicnal testing at Sequoyah one of the supports on the prossurizer
rolief piping seized and would not permit frec movemant of the pipe; thereiore,
sone yielding occurred in the piping. We have calculated moments and forces

for the pressurizer nozzle for the temperature trensient which resulted in the
bond pive. The pipe was assumed to act elastically; therefore, we believe that
thase loads are conservative.

Please review for acceptability the following norzle loads which are in local
coordinates.

Fr(Lbs) Fy(lLbs)  Fz(1Lhs) Mx(Ft-1bs) My(Ft-Lbs) Mz(Ft-Lbs)
-442 -16,302 993 -20,357 848 -13,664

Your expadient reply will be appreciated.
Very truly yours,
TENIESSEE VALLEY AUTHCRITY

Origins! sivned by
.. I Chin

D. R, Patterson, Chief
tachanical Engineering Branch

cc: Mr. R, E. Lyman

N

1816 048
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JUN 141879

1ted in the 2bove
The loads
fonctional tecting.
mnend

It was assuned
oading conditicn, therafore,

please contact me.

Very truly yours,

N. A. SidnoAenager
Tennessee Valley Authority
Projects

DRP:AH
e

DRA}T \:;t.v'n ] HNFO e
REPLY | COPY coov‘um1a'

EEB, WBCI126C-K

|

TER, WSC126C-K

L

€GO

>

CAC

TFD (2140

i 1816 049

£
h.

ﬁ‘%@m— :;;s 79

MASTED rrree N2ZM -2-(e

-

e R el v .
. B Wbt s e

AT LI TETES




CNCLOSURE 6

NODE 13A 1303 STRESSES

fiominal Stresses lb/in2

1. Blowdown 238
2. Gravity (D) 159.5
3 Abnormal Thermal W/PRT 1419.5)
) Use worst
4, Normal Thermal 1607.1) thermal and
g cold spring
5. Cold Springing W/PRT 2225.6)
6. Startup Thermal Mode W/PRT 2446.4)
7. OBEXY: Loop A Modes 1 to 17 268.3)
; Use worst
8. OBEYZ: Loop A Modes 1 to 17 803.9
9. Pressurc: Stress @ 2485 lb/in2 r‘asign 3,943 lb/in2

Intensification factor is 1.8 for butt weld.

Sum of all stresses for the above load cases:

238 + 160 + 2226 + 2447 + 804 + 3943 = 9818 1b/in° nominal
9818 X 1.8 SIF = 17,672 1b/in°

Allowable = 1.8 Sh for occasioal loads

Sh for A376 TP 316 at 650° F -

Allowable = 1.8 X 15,70021b/in2

= 30,240 1b/in

and stresses in this area are acceptable.

6,700 1b/in°
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