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DATE JANt 2Y 1981
SUBJECT: SEQUOYAH NUCLEAR PLANT UNITS 1 AND 2 - PRELMIINARY REPORT ON THE CONDENSATE-

FEEDWATER PIPING INSPECTION - SUSPECTED EROSION-CORROSION AREAS

Attached for your review is the preliminary report of SQN condensate-
feedwaterlinspection. The results indicate that there is no wall thinningdue to: erosion-oeerrosion . However. there mayvb m•V

<tbý &n> been reud
below thei.nimu:• des•• sii: wall thickness. Appropriate surveillance
instructi:ons, s.hall. be written to monitor the suspect areas.. The
instruction will be written by Operations Engineering Services!

-metallurgical emp!'yes.and is expected to be in place. by.June 30, 1987.

.The final report will include the results of ultrasonic examinations of the
.elbows. downstream of A and B pump and will be issued the week of
February 6, 1987.
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SEQUOYAH NUCLEAR PLANT UNITS 1 AND 2 - PRELIMINARY REPORT ON CONDENSATE-

FEEDWdATER -PIPI NG ýINSPECTION -SUSPECTED EROSION-CORROSION AREAS

Ref9erences.: D. W. Wilson's memorandum to H. L. Abcrcrombie dated
S..:j. December 19, 1986, "Sequoyah.Nuclear Plant Units I and 2.-i.

/ . Inspection of Feedwater Piping for Wall Loss"

(B25 861219 001)

2. Report by P. Berge and F. Khan, of Electricite cie France,
•dated•May 1982, "Corrosion Erosion of Steels in High ,

Temper ature Watera' ad WVetý Steam"w

" " , 3 i"EPRI NP' 3944 report:," "Erosion/Corrsin .. lea .

•St'jm -Piping; Causes and Inspection Program' Guidelines"

Background

On December 9, 1986, Surry Station Nuclear Plant had a pipe rupture. on, the
condensate-feedwater system that caused several fatalities. The rupture
was caused., by•localized wall thinning at a pipe-to-elbow weld... The
•. nng meh4ad•sm was. identified as erosion•corrosion (EC)..Sequoya .

N•c•e,-Plant"(QN) implemented a program to identify possible: EC. damage
c .•. feenice!l)'. The program was. developed from technical 'information

' fromSurry; Stadtioi . INPO network, regional and resident NRC, inspectors, and

information-from references 2 and 3. EC is characterized, by ;disslUon:6f.
"protectiv•e a:ietite. film by a high temperature liquid streamin.contact:
with steel surfaces. . EC damage is normally found in elbowsý on the extrados
' (outer .radius);, however, it may also be seen on the intrados (inner
radi.').. T.he phenomenon is usually observed in plain carbon and.1.ow
al~loydsel tevt

l i ...te ""." . .." .. :e...'•At.'d temperatur es.. The. "follo. •r" .actors. ,n c uqýing tie mECýhechansmsý.

w andjýWater and/or steam cetsr

caemistrycomposition

RAVeloci ty

*Temperatureý.

ncorpor~at~ing,4e above 4actr and expeience Crom SUrry Stati~on, a-
mpepa xe.'oidal f,7-Ut; e Fahrenhet-'wase:_6Ata6blished for.-

initial `1 .,;L on. Th.a:'econsidered to ýhaive .th' highes~t
proabiit f dm'age.The locations inspected are id~entified in.

Te... ..l at alohadsi mila operat parameters: at the
.,water, chemstry). Th. piping thatae d"~ 0 i'e '"i~ t;faied-' 'ad"!:,;• ;i:. i
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The UT data was uniform and consistent and indicated that there was no
thinning occurring as a result of EC, which would appear to be localized
areas of non-uniform thinning. With one exception, there were no readings
below the minimum thickness established in accordance with ANSI
specifications. Wall thicmess measurements taken on the discharge side of
the feedwater 'ump on a 24- by 16-inch reducing elbow (Grid 2-FW-9) showed
some evidence of wall loss. This wall reduetion is believed to have
resulted from cavitation damage because of the large pressure drop that
exists at that location. Although three-percent wall reduction was noted,
the minimum wall acceptance criteria for this fitting had not been
violated, and this area will be monitored for wall reduction in the
future.

The Division o ulee (DNE) had provided

PfOor' the areas identified for eai s s
r .1 ana Z). The lfsPections showed that.__

Metallurgical Inspection

Metallurgical inspections were performed on A and C trains of units 1 and 2
number 2 reedwater heaters. The looations are shown on figure 16. Both
the inlet and discharge piping and fittings were inspected. The inlet
piping had some superficial patterns on its wall because of direct
impingement from the number i tnk i ýo hematite
was observed on the ID, and (see
looation 3, figure 16). At location 2j no re m e osed base
metal was observed. On the discharge piping, the results were similar.,
Also, there was a backing-ring that had;been pushed into the flow path;
during original installation. It showed no signs of wear and was covered
with the protective magnetite film, even though it was in a severe
environment.

Discussion

UT and metallurgical inspections indicated that no EC damage or significant
thInnIng by other means was detected, although SQU has conducivereedwater pining conditions. However,• ••" .... •

. •• e h story 01 CAM T CUM -Y--d,% Su rry- S~a "on n a
udnowni. Previous inspections on the number 3 heater drain tank, the steam
generator feedrIng header, and the feedring tee ot eveal service-
induced damage. ~e -(h

J-tLL~as were A ' joV ---.- ry-- - V-6-.. ites wer'e as *31 ft/sec.) Velocity of the 24- and 30-inch headers and fittings were
12 ft/sec and 14 ft/sec respectively (see table 3). The propensity. of
the EC decreases with a decrease in velocity.
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Conclusions and Recommendations

The test data and inspection results indicared that EC damage had nor
occurred in the areas examined. The selected areas were identified as the
highest probability areas. However, there may be other thinning mechanisms
occurring, I.e.,- cavitation. The lowest readings were found on the
discharge side of the feedwater pump on 24- by 16-inch reducing elbows,
None of theme readings were below the deaign minimum wall thickness
specified by DME, The elbows further downstrea qý,thýe A and B pumps will
be exam~ined anqi4h final r'e ort. The iling u s''eam. of thel

t ~Catab1V ý,but 'hoUld.'. o

minimize the potential for EC damage throughout the balance of the lant
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