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-.. :..'h... ".. Regional Reactor Inspections IE, 
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"' TRU: R. W, Wobdruff; Acting Section Chief, Mechanical, Structural 

. and Metallurgical Section, REB, RRRI, IE 

FROM: W d, CollIns St. Metal.urg cal Engineer. Mechanical, 

... - Structural W Metallurgical Section, REB, RRRI, IE 

"SUBJECT: RESULTS OF IE BULLETIN 79-17 REVISION .1 

During the period of November,1974 to February 1979 a number of stress corrosion 

cracking (SCC) Incidents have been identified.in austenitic stainless tteel 

piping material of secondary PWR systens not part of the primary reactor 

coolant systui. Service experience indicates the cracking resulted in small 

" . leaks whlch were• found during routine plint inspection and were observed 

to have occurred with'no significant:fluid loss or ability of system to 

maintain function. The systems affected include the safety injection, residual 

heat removal, contiinment spray and spent fuel cooling systeris, as well 

as vaflous cross-connect lines between systems and line connections to the 

boron Injection and refu'eling water storage tanks. These systems essentially 

"contain borated Water which It subject torelatively stagnant or low flow 

"conditiohs for extended periods-of iime dur n, normal plant operations.  

"However, many of these systems are part of. the engineered safeguards matrix 

"ahI, while having no normal operating function, must be maintained ready 

for actuatioh'nduring normal power operations. The domestic PWR plants that 

* have experience cracking to date are listed In Table 1 along with the systems 

and pipe sizei involved (enclosed).  

Metallurgical investigations by the licensees and NRC have shown the SCC 

occurred from the piping 1,0. surface, and In most instances, Initiated 

In the weld semsitized heat affected zones at circumferential butt welds 

S and propagatid through this zone in a preferential manner so as to cause 

"the snill leaks observed, Chemical analysis also disclosed the piping material 

carbon content to be In the high-range (0.05 -0.08C) of material specification 
.imits (O.08C'mix.) for the majority of cases examined. Although no definitive 

corrosion ipeciis were found by the analysis, va'rious traces of :L" and/or 

widely dispersed sulfur traces were identified with the oxidation products 

associated with the failures. Laboratory studies on SCC mechanisms have 

indicated that 02 CL and Silfides'when coupled with residual stresses, 

as may occur in welding and/or fabrication, can cause SCC of sensitized 

(grain boundary carbide formation) stainless steels at relatively low temperature.  

Ell 810504OtOý 
•, OFFIC4• .......... ................... . .......... ................................ ..................... .........  

............. .... .. ......... ...... . . . . . .  

.. ..... .. ............. 0 .9......... .................... . .......... . . . . . ...  
- ' .. .. 3 ........... 0240 OFFICIALREC RDC................  

NRC Oran 2111,,oIo,.c. o=.o OFFICIAL RECORD COPY u'o



.3.

4 

4

methods and, additionally, 336 welds were liquid penetrant examined. These 
welds wara, located In system lines 2-1/2" and larger In diameter outside 
containment., No further indication of cracking to suggest a generic SCC 
"problem was found'by these examinations.  

The Inservice secondary water chemistry surveillance reported by the licensees 
Indicate that the chemical parameters, such as B, CO-, F-, 02, pht and con

" ductivity, are monitorid on a system-.by-system basis. The chemistry of 
the contained fluid is periodically sampled on a daily, weekly or monthly 
basis depending on system function'to assure that specific acceptance limits 
on elament'concentrations established by the NSSS and technical specifications 

"foroperation'is maintained,' In addition, the required ISI pump testing 
does serve to provide flushing and recirculation through portions of these 
systems'at system pressure on a regular basis.  

Based on the results of the Bulletin, the $CC experience in several operating 
PWR plants'to date dots not appear to be generically widespread. Despite 
this reassuring facts a sufficient iumber bf instances have occurred to 

Semphasize the need for (1) continued control of secondary water chemistry 
with respect to trace impurities, particularly caustics, halogens and sulfide 
conth itants of system fluids to minimize the potential for additional Incidents 
In conjunction with (2) davalopment of specific Instrvice inspection criteria 
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to'•:: all.ie operth icnsees•R reis tondeterinore ;.by nonde structiveonsprections 

skfiar Water- chmsty progain bein exrcsd;' TheA'~__ reslt ar s.* a 

:i.,."by IEB 79-17, (Rey.* 1) Items 2(a),o 2(b),and 2(c) have been satisfactorily -competed with favorable results being reported,* Except for the cracking 
"found at San Onofra Unit I -and , o-1, Which appears to be of a localized 

-. $;9• the toR p rats nd PWs plants to those dreitously idnneftoednSn Table 1.  

: j.OAt AN80-1, the licensee reported discovery of cracking recurrence In three 
:- -la . (3)contaimen't spra c ssyters Welds In January 1980, Subsequentlyt all sprayr 
"ssta welds and at east 25% of the welds-in romally accessible noninsulated 

2..' ;-", a . ~ 

"•; - .piping within the scope of 1EB 79-17 were inspected. A totil of 189 welds Swerevieporthely examined during these supplcment Ihecinspec with no Indication 

•'.'"Of a generic SCC problem.  foundAt San Onofre Unit I& cracking was found In the heat affected zones of two 

S.•-th welds in the refuelind wster pump suction line, In early September 1979 
.(Ref. Table 1). Results of an extensivmetallurgical analysis showed that 

AA•lthe cracking W es due to stress covo'sron cracking which originated from 
* :. the Outsade iamater of'th2 po tle and ws nttributed to the chloride-bearing 

pipienvirontent. Subsequentlyv f total of 187 welds were examined by ultrasonic
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~.'~i~~rogntian of. thel" atteiee h mi SH oe outt~eeo~n_ Sectio 

~ .2: IS1 rU~le has ass! g ned aI working group to deyalop. 151 requlrments for both 
:i :".WR and PWR Class 2 piping systaus .irluding ECCS;" •R-Ind CHRS, consistent ,.  
..,: ;:,~;'with current, 10 CFR 50,5(a). 'provfisons.i' ,.A ffniltdraftof the working group's ,-: 

.roose..S r lsd:eXpected to be presente -to the respective code conm! ttee$s' 
• :for Section XI rules consjderation.later,.thftsyar.: In view of the above-. 

:.y,:c,,: P.4sur! b•ing takeni no further action xtril respect tosubject bulletin": 
,:."C:,appears warranted and Itt, is roposed It beclosed out,.., -..:. :.-.. , 
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-'. ,: .. , .' .. ... ,--"-..,.: . Wtllliar ,3. Colllns, Sr. Metallurgical Engine 
-. - . : .-.. ":eclnicl. Structural & Metallurgical Secti 

"' : I " " Reactor Engilnering Brench, RRRI, bE 
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:. :,R. H. Volimer, NRR" .C. Michelson. AEOD 
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' ransas Huelear, Onei% R e a Cto r Building Spray (Containment) 
ni t I.y.- . - .-- -* 

,' •+ ,. .-+T.- RemOVI -

~ ~Decay Heat 

-. 
* 

* 1 L ¢ 

-. i; <~Spent Fuel. Pool Cooling~~.  

~~> Crystal River 3 'Contairrmeft Spray 

- "Ginn&;" Safety Inectioi" 

- ,., . ,,, ................

H. B. Robinson 2 Boron.Injection 

San Onofre 1 ContainmiTent Spray 

.. - . ,Refueling Water pump Suction 

i Surry Unit I Containmienlt Spray 

,-t.-;, Ark nsa 

,- ''.  

Surry Unit 2 Containment Spray 

KI Three Mile Island-I Spent Fuel Cooling 

Borater Water Storage Tank to Residual 
Heat Removal Suction 

"I . *,-'+ 
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4.ln, Scth, IQ 

8-in. and ¶0-in.  
Sch. 10 

10-in. Sch. 10 

3-in. to 2-in.  
Reducer 

8-in. Sch. 40 

8-in. Sch. 10 

4-in. Sch. 40 

6-in. Sch. 10 

8-In. Sch. 10 

"lO-In. Sch. 40 

10-In. Sch. 40 

8-in. Sch. 40 

10-In. Sch. 40


