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MIGH NITRATE LEVELS EXOST IN THE TBCCW SYSTEM. HIGH NITRATE CONCENTRATIONS HAVE BEEN

RecdDate: [/ Due Dete:  08/01/97
Sant Date: 100196 Completion Date: / /
Action |

WWM&WYOWMMWMWWEWMWW DETERMERE
CORRECTIVE ACTIONS AHD ACTIONS TO PRECLUCE BECURRENCE, , :

< mﬁsxmmm‘ﬂmrmmmmm e FOR EVALUATION. BN HOUSE TESTING IS INCLURIVE AND
EFFORTS ARE BERIG MADE TO HAVE SAMPLES BY VEMDOR LABORATORY

MW‘,C GODOARDY EXTEND DUE TO MANPOWER RESTRANTS o

&2 EWTT LANDANL ) EXTEND DOEDEADS DUE TO MANFOWER RESTRANTS 5 E ! 7
Change(s) Approved By. _ S Yo deanienmy, Dste: /[ %Z v/2?

Date: L/ 3‘5[(1
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CRACKING OF CARBON STEEL PIPING.

EVALUATION RESPONSE
1. Probiem Description: High nitrate levels exist in the TRCCW system which have
been associated with SCC in carbon stee! piping.

3. Direct Cauze;
One fikely cause could have been a system leak which introduces air which

converts nitrite{the chemical additive) to nitrate. However, the TBCCW system is

known to be a ight system with little leakage.
Ancther possible cause seen in the industry is the conversion of nitrite to

mmmmnmmmmm-s
temperature and flow.

3. Repeat Occurrence: YES _X__NO
4%“%!’% —— YES ____ NO _X_ Unknown

;famﬁumcmmmmsm)

&. Corrective Actions Required {check “N/R" i not required) ____NR

2) Action Required
1) Chemistry wilt sampie for bactsria and send to vendor for analysis.{This action

is captured under PR96.0396.03

Responsible Manager |
L.Loomis \ Chemistry
DueDate 12/ _01_/_97_ Dnd Oxte __12_+ 30 _/ 97

7. Comective Actions Required to Prectude Recurrence  (check “N/R™ If not required) X_ N/R

8. Trend Data for Apperent Cause (check “N/R" for Direct Cause Analysis) __X__NR




L

z




i . o -

Rec'dDate: /4 Due Date: 11/01796
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1. Problem Description:

High Nitrate levels exist in the TBCCW Systeas. High Nitrste concentrations have been
associated with stross corrosion cracking of carbon steel piping.

2. Apparent/Direct Cause: ' : )
Based on » study of Btersture on this subject, the tkely direct cause is Nitrobacter bacteria
conversion of Nitrites 10 Nitretes. An action Kem should be given Chemistry to sample and
analyze the REBCCW and TECCW, including the make-up weter source, for the presence of
Nitrobacter becterie. .

2. Repeat Occwrence: _ 7 YES NO

5. Corrective Actions Completed (incide Dates if possibie)

A lterature search (See Attachad Letter for details and dets compieted) was performed fo
deterexing the most probeble cacse of the Nitrate bulid-up end is affect on carbon stesl piping.
duration of the preserd prolitem, the probebility of deveioping stress corosion cracking le fow.
Howsver due 10 the lack of conclusive data st the spprogriste operating conditions there ls
sufficiont pvobebilty of stress corrosion cracking thet sn action Kem should be given to the
MSTP Group 10 develop 8 program of sufiicient duration to inspect TBCCW plping weids. Civ/
Struct/ Mech will agsiet the MSTP Group in the selection of inspection locations, 88 NECessey.

tc«mmm : (check "N/R” if not mquired) ____ N/R

| a) Action Required

mnmmmmwmmmmmm
source, for the presence of Nitrobecter bacteris,
¥ Nitrobacter bacterie are found 8 Diocide should be introduced as a part of & chemical

trestment program 10 eliminate the bacteria and reduce the Nitrate concentration. Paovive
PO DRt @P Ty QETANSG SF TWAL LomPLaOn

Responsidie Manager Dave Fountsin
Oue Date 04901/97 Dead Date 06/30/87
= EATERE
MSTP Group davelop & weid inspection program.
Closure Requirement
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b} Action Required
Closure Requirement
DwDate ___/ __/ DeadDste __ /[ J
8. Trend Data for Apparent Cause {check "WR" for Direct Cause Analysis) __7__NR

NOTE
¥ more then 2 inappropriate Actions ars defined, use Exhidbit 14,

a) inappropriste Action (IA) Description:




Work Frocess Koy Activity

Work Process KeyActhelty _
ORP Faliwe Mechanism ___________HEA FallareMechaniem
Huenen Ervor Type (Circle 1) Shill Based Ruls Based Knowiedge Based

Procedurs Neber(s) Event Type

) inzppropriote Action (JA) Description:

A Job Tide A Group A Department
A Job Title A Oroup i A Departmsnt

OhPFalturaMachandem = HEAFsllureMechanism
Muman Error Type (Circle 1): Skill Based Ride Based Knowledge Based
WMM:) Evert Type

9. The Significance should: ____ Be Upgraded _~_ Remein the Same
If applicable, the rseson for the upgraded:

Approved By:
Manager
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 Tel $17/330-1130 o

Mr. Raymond Pace : December 31, 1996
Bogion Edison Company 96208.3

Pligrim Nuclear Power Station

600 Rocky Hill Road

Plymouth, MA 02360

SURJECT: Effects of Elevated Nitrate Concentrations on TBCCW and RBCCW Systems
Dear Mz, Pace:

Aliran Corporation, at the request of Boston Edison Company (BECO), has performed
2 liserature search for technical data on the effects of clevated nitrate concentrations oa cormosion
of carbon stecls. Pilgrim Nuclear Power Station staff have measured nitrate concentrations of
W”mhﬁcmmmwmhmmm A concem
mmmhmmmm«mmmmmu
a result of the clevated nitrase concentrations,

The stress corrosion cracking of carbon steel discussed in the literature involves either
high temperature/high concentration conditions typical in chemical processing facilities or
laboratory testing under aggressive test conditions [17, [2]. Service temperatures referenced in
uaamwmmlmmmmmmmuwwmmm
at boiling temperatures. Nitrate concentrations were 1 weight percent (10,000 ppm) and higher.

mmmmmgofmmdinnmwuﬁmm;wmhta;mmm,

{2). [3). [4]. The cracking typically is precoded by intergranular attack of the surface, One
theory of the mechanisen includes formation of Iron oxide (Fe;0,) in the grain boundaries ahead

mmamm,mmmwummnummm

Stress corrosion cracking of carbon steel by clevated nitrate concentrations is ol @
common corrosion mechanism in nuclear power plants. However, stress corrosion cracking of
mwmmtsinmoﬁngmsymmdﬁm sodium nitrite have been
documented at Duke Power's McGuire Station (6], {7] and Nebraska Public Power District's

'"Numbers in { ] indicate references listed at the end of this letter.
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hnwﬁw@%hﬂ%m&l}hﬂwm%mﬁrm
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oquipment, Subatguent d that each of the crack sites was covered with
depogit.

mmwmmmwumumm. The deposit analysis also
mawmmmmmmwma :

mmthesymmmm nitrite, The cracking was thought 10 be the result
dﬁmwnmmmmwwmﬁngsmmms, In 1980, at the
tmnwn@ionofﬁﬁ,mmmunmdiumnitﬁtcmnmcmdmodmlymm

Cocper Station continues 1o treat the Emergency Diesel generator jacket water cooling
system with sodium nitrite. There have been no stress caorrosion cracking failures identified in

that system,

AmconoaioncrxkingrailmﬁmihrmcmaxMcGuircmmponoduum
power station {9]. In that fail ,inmgmnhraxkingoocumdatumwddsinacarbonmd
dmhdugooolingmmsyucm. Make- mmwmidodfmanongcmkvmtedm

fitrte a3 & corrosion inhibitor along with sodium carbonate. sodium boraic. and benzotriagote
Mmtofuncmkﬁmwmmreduﬁ(hmbudcs.
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Sodium nitrite concentration was maintained 21 approximstely 200 ppm with a
conductivity limit of 1000 xS/con st pH 9-9.5. mmw:mmmm
concentration a few days sfier addition of the inhibitor. A blow down of the sysiem failed to
halt the decrease. Typical water chemistry was 50-500 ppm NaNG,, 100-1000 ppm NaNO,, and

pH 9.3.

The cause of the high nitrate concontration was determined to bo the result of
nitrobacteria activity. A series of icsts were performed which demonstrated the conversion of
nitrite to nitrate by reaction with molecular oxygen (dissolved oxygen in the water) had no
appreciable offoct an either the nitrise or aitrate concentrations over a test duration of 20 days.
However, testing with and without (cither sterilized or fillered) the bacteria showed a significant
decrcase in nitrite concentration and corresponding increase in nitrate concentration throughout
the 10-11 days duration of the tests.

Additional iesting performed by fthe Japanese showed the conditions within the tubercles
to be much more aggressive thas the bulk water chemistry [9]. Ferric nitrate formed within the
tubercle is hydrolyzed to form aitric acid, driving the pH down. Depending upon the ferric
nitrale concentration, pH wvalucs could be fess than 3. At this pH, the nitrite jon will self-

decompose o nitrate.

The conditions/mechanisms involved in the Japancse power plant cooling water sysiem
leading to the cracking were presenied as:

a 4 month period between initial sysiem operation and the first addition of chemical
treatment

demineralized, but not sterilized or disinfected, make-up water
dcvclopawno!mm

bacteria conversion of nitrite 1o pitraic and corrosion of the steel benesth the turbercles
Mﬂgpﬂbyh)dmlynumo!mniunﬁemdadwtmmdin the corrosion
pits

further coaversion of nitsite 10 nitrate in the acidic conditions

more severe corrosion beneath the tubercles

cracking of the carbon stoel

2000 L

o000

It also was noted that the sodium carbonate component of the chemical treatment served as a
carbon source for the bacieria.

There are a number of factors which affect this corrosion mechanism and prevent direct
correlation of the data presented in the literature to the conditions in the Pilgrim TBCCW and
RBCCW systems. Temperatures in the Pilgrim systems are normally in the range of 80-130°F
{10). Attempts to extrapolate from the higher temperature data (0 service temperatures similar
to those at Pilgrim are not possible.




medwmm&wwuamwunﬁmmmm
mmmmm.m Mmy.%mmm::cmm

Bulk water concentrations of nitrates in the Pilgrim TBCCW sysiem reportedly reached
NSpy:n, otepproxiumdyotxm:hofﬂ;cbmnimmtmimmm in the lterature

cammﬁmhwpmimﬂyﬂnmnmmwm the Japancse cooling water system
{91, McGuire Station personne reported an estimated maximum bulk water nitrate concentration
of approximately 3500 ppm {9]. However, they also reporied that their analysis indicated a
nitrale concentration factor of 10:} under deposits found on each of the crack locstions, as
Compared to the bulk fluid. Using this concentration factor and the [ack of stress corrosion
cracking incidents reporied in the literature for nitrale concentration fess than | weight peroent,
McGuire Sution established an interim bulk limit of 1000 ppm nitrate concentration in the

validate or adjust this limit. At Pi}gﬁm. a 10:1 concentration factor can result in an approximate
concentration of 9450 ppm nitrate in a deposit in the system, if such deposits exist,




mmwr«mmmmwmamh
degradation xs a result of the elevated nitrate concentration. However, additional definition of
the actual conditions in the system is required to more thoroughly evaluate this potential.

Wy,&mmmmwwmm
that no microblocide is used. Because McGuire and the Japancse plant found nitrobacteria to
be a significant contridbutor to the problem, the Pilgrim system should be sampled and analyzed
for this bacteria. Although BECO indicates a leak required injection of air saturated makeup
waier to the sysiem startiag in June 1996, the conductivity to nitrite ratio indicated a sharp
change in easly May 1996, This suggosts that a factor other than the introduction of oxygen into
the sysiem may have affected the nitrate conceatration or that some other contaminant had been
introduced into the system. Additionally, the testing performed by the Japancse indicates
conversion of nitrites to nitrates by reaction with dissolved oxygen is minimal.

McGuire Station and the Japancse plant indicated the presence of deposits at each crack
location which tended 10 concentrate the nitrate conoentration. The crack Jocations at McGuire
also correlated to low flow and stagnant fluid areas of the system which were suspecied of not
being adequately treatod with 2 blocide. The presence of similar deposits at welds in the Pilgrim
TBCCW would be indicative of a potential corrosion site.

When corrosion tests being performed by McGuire are compicte, more conclusive data
may be available. The following actions may be uscful considerations in determining the effects

of the elevated nitrate concentration in the TBCCW system.

® Sampie and analyze the TBCCW water for the presence of Nitrobacter bacteria, Sample
the RBCCW also, particularly if make-up water for both systems is provided from the
same source. If nitrobacteria are found, sample and analyze the make-up water source.

* Visually inspect the exterior of the system for evidence of leakage at welds (dripping
watcr, wetted insulation, rust staining, etc.). Investigaie any leakage discovered,

. Sclect 2 sample of the welds in the system for insulation removal and more thorough
inspection. Because the corrosion condition of the system is unknown and bacteria
activity is a potential concern, it is not feasible to identify a sample size which could be
used to assess the entire system. Data provided by inspection of sample welds will
provide only an indication of the potential corrosion activity in the system, The welds
sclected for insulation removal should include welds from various system conditions such
as:

RN B e e



hd areas of the system with low flow or stagnant fluid conditions, such as drain
lines, supply lines 1o standby components, and portions of the system in wet lay-
up.

. welds with backing rings installed.

*  welds subjected 1o higher stress loading (in long spans between supports, potential
cold spring, cyclic or vibrating loading, efc.). .

Noadestructive examination (NDE) methods should be considered for inspection of the
welds exposed by insulation removal.  Because the potential cracking initiates on the
wetted (inicrior) surface, volumetric examinations (UT and RT) would be the most
useful. Surface examination by MT or PT would not detect defects which have not

Inspect the interior surfaces of the system which may bocome available for inspection
dyring the outage due fo system/component opening for other reasons (c.g.. heat
cxchangers, pumps, valves, strainers, etc.). Inspect the interior surfaces for evidence
of deposit accumulations or corrosion activity at the welds,

Take action 1o reduce the nitrate concentration. In the absence of detailed information
on the conditions within the system, the nitrate concentration should be lowered to a level
similar w0 that reported in the RBCCW sysiem. Although the nitrate concentration of 948
ppm at Pilgrim is below the 3500 ppm concentration reported at the McGuire Station,
it is within the range of bulk water nitrate concentration reported for the Japanese plant
which experienced cracking in the cooling water system,

As previously staied, there is lite information in the llerature on stress corrosion

cackingo!wboaMhm%umﬂmmm:mmmbimmmumwmnim
concenirations. Only three occurrences of this degradation in ether power plants was identified.
The few references cited in this letter proved to be the most useful. Listed afler the references
are additional documents discussing stress corrosion cracking of carbon sieels,

Please note that the information provided in this letier Is an interpretation based on a

limited literature scarch. This letter is intended (0 provide background information and is not
intended 10 be used as 2 basis for nuclear safety related design input.

sl

st e e s AR R AN



/

"

N

W,

O.

1‘@. ‘m‘\ v . A
van Der Schijff

D e aanentaricii

Dick Martin
Project Ergineer




na a4

N o

o

o o

10.

5. A. Beavers, N. G. Thompson, and R. N. Parkins, Stress-Corrosion Cracking of Low-
Strength Carbon Steels in Condidate High-Level Waste Repository Ewviromments.
Battelle’s Colambus Division, BMI - 2147, NUREG / CR - 3861, mem

H. Unlig, X. Elaya Permumal, and M. Talerman, Stress Corrosion Cracking {f Iron in
Nitrases: Effect of Carbon and Low Alloying Additions. Corrosion, National Association
of Corrosion Englrcers, Vol. 30, No. 7, July 1974,

1. Guzeit and J. M. Johnson, Stress-Corrosion Cracking of Carbon Steel Welds in Amine
Service, Corrosion 96, National Association of Corrosion Engincers, Paper 206, March
1986.

ASM Mstals Handbook, Ninth Edition, Corrosion, Volume 13, ASM Intemstional,

James A. Donvan. Factors Controlling Nitrate Cracking of Mild Steel. Conference
Proceedings, Esvirpnmental Degradation of Enginecring Materials, Virginia Tech
College of Engineering, gcmw-xz 1977.

Telecon with Tom Foster, McGuire Station, 11/13/96,

Telecon with Steve Davenport, Duke Power, 11/14/96,

Telocon with Ken Fike, Cooper Station, 12/9/96

M. lzumia, N. Shimizv, and M. Yamamoto. Siress Corrosion Cracking of Mild Sieel
{n a Cocling Water Systers Due 1o Nitrobacieria. 10th international Congress on Metaliic
Corrosion. Madras, India, November 7-11, 1987.

Pilgrim Nuclear Power Station Specification M300, Pipe Class HE
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K. Zhao, Effect of Tessperature, Concentration of Medium, and FPoienrlal on Intergranular stress
Corrotion Crocking of Mild Sirel in NaNO//3 Solution. l%hmﬂmmmmm

Corrosion. Madras, India, November 7-11, 1987.

W. Dakl, bnvemtigarions on the Inflsence of Temperoture, Nitrate Concentration and Potensial,
as Well as Molybderan Content ond Structire on Stress Corrosion Cracking of Carbon Sveels.

Werkst. Korros. May 1987. (German language)

R. Raicheff.and L. Fachikev, Stress-Corrosion Crucking of Low-Carbon Sieel in Nitrate
Solurions. Eurocorr Conference, Budapest, Hungary. GTE Rendezveny Iroda Gondozasaban.
October 21-25, 1991,

S. W, mmmmqmwmmsmb meu&mm
lntermma! 1992 pp,lleét

Z. Chen, G. Zhou, and 1. Dong, Siress Corrusion Cracking of Welded Jolnts In canstic and
Nitrate Sohions. lmwmc@mmmmc@mﬂm Msdras, India,
November 7-11, 1987,

C. M. Rangel and R. N. Parkins, Aspects of the Inkibirion by Nitrite of the Siress Corrosion
Cracking of Mild Steel in Nurate Solutions. 6th Evropean Symposium on corrosion lnhibhon,
Ferrara, lialy, September 16-20, 1985, (Russian language)

J. Zuo, G. Wang, and Y. Xu, Investigation of Chemical and Electrochemical Changes Within
Crevices and Stress Corrasion cracks in Mild Sicel in Mirrate Solution. International Congress
on Metallic Corrosion. Toronto, Cansda, June 3-7, 1984,

M. S. de Santa Maria, J. 1. Verdeja, and §, A. Pesowanz, Failure Analysis of a Low-Carbon
Steel Structure: a Siress Corrosion Problem. 13th Annual Technical Meting, Intemational

Metallographic Society, Brighton, England, August 18-20, 1980,

J. 1. Mickalonis, Corrosion Study for Waste Tanks (o High Salt Concentration Conditions,
Westinghouse Savannah River Company Report No. WSRC-TR-95-0116, March 10, 1998,
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HIGH NITRATE LEVELS £XG8T IN THE TBCCW SYSTEM. HIGH NITRATE CONCENTRATIONS HAVE BEEN
mmmsmmmmwmmm

Rec’dDate: (/1 pu.m 0301/1908

Assion Date: 02061997 Dead Date: 04/01/1958

Stant Date:  02/00/1997 CompletionDate: / /
Action '

CHEMSTRY TO SAMPLE AND AMALYZE THE SECCW AND TECCW, INCUDING THE MAKE-UP WATEN SOURCE, FOR THE PRESENCE
OF METROBACTER SACTERA,

Closure Requirements
§WWM%WAWW%W&APMGACMMWW
T ELMMNATE THE BACTERA AND REDLUCE THE MTRATE CONMCENTRATION. mmwmmonm

mm

Notes/Basis for Change(s)
[I2B97 FOUNTAS) 0 | EXTEMD DUE AMD DEAD DATES DUR TO RESTRANTS BY PROCEDURAL REVIHONS TO ALLOW SAMPLES TO
PE SENT OFFSITE FOR VENDOR AALYSIS

[T 45T FOUNTAN, D ] MORE TAME MEEDEE TO COMPLETE. REVISED ACTION PLAN (SEE RESPONSE TG FRIE 0906 O1)

1) CHEMSTRY WLl DEVELOS A P.O. FOR YENDOR LAB ASSISTANCE THAT WRL ANALYZE FOR TrE PRESENCE OF BACTERIA
KN TO CAUSE THE PROBLEM SEEN N TBCCW $1997

23 CHEMISTHTY WL SAMPLE FOR BACTERA oY THOSW AND SEND 70 VENDOR FOR AMALYSIS 101547

N CHEMSTRY gt FURTHER EVALURATE THE CAUSE TO THCCW MIGH MTRATES AZTER RESULTS OF LAR ANALYSIS ARE

RECEVED ST

(V798 FOUMTADL D | FLEASE EXTEND DUE AND DEAD DATES ADDITIONAL TIME 15 MEEDED BECAUSE SAMPLING MUST CONCIDE
HITM MANTENANCE OF SUPSTREAM FRLTER MANTEMANCE 15 SCHEDULED FOR MARCH 88t HOUSE TESTING HAS SHOWN NO
INOICATION OF BACTERIA
EXTRNMOMG TS ALTION ITEM

1 WAL HOT IMTACT NUCLEAAR, DS TRIAL OR RADICLOGICAL SAFETY

D VIR NUT AQVERSELY AFTECT QUALITY

(WA FOUNTAM O] TESTING WAS PERFORMED B MOUSE OUE TO THE MASILITY TO LOCATE A QUALIFIED LABORATORY
CAPABLE OF PERFORMNG TESTING M THES AREA  (SAMPLES MUST BE AT THE VENDORS LABORATORY LESS THAN 24 HOURS

ASTER SAMPUNG )

- THE MACM COMPANY PROVIQES TEST KITS FORt PERFORMEG MITROBACTERIA TESTING ON SITE  TWESE TEST IITS WERE

PURCMASED AND SAMPLES WERE ANALYZED IN MOUSE FOR THE RBCCW, TRCCW AND MASEUP WATER SYBTEMS NO
DETECTABLE MTROBACTERIA WAS DENTFIED

MULTIPLE SAVPLES WERE ANALYZED OH THE TBCOW SYSTEM FROM VARIOUS LOCATIONS WHERE THE HIGHEST POTENTIAL FOR
BACTERW EXISTED SAMPLES FROM THE SUPSTREAM FILTER WERE IMCUBATED TO WMCREASE THE NUMBER OF COLONIES
PRESEMT (F ANY IGTROBACTERIA EXOSTED. TMESE SAMPLES ALSO SHOWED NO SIGNS OF DETECTABLE NITROBACTERIA WHEN
TESTED WITH THE HACH TEST )78,




TR,

SAMPLING FOR WTRATE LEVELS I THE TRCOW SYSTEM (AKD RBTCW) ARE ALSO PERFORMED MONTHLY. NO SIGNIFICANT
TRENDS &5 TRATE HAVE BEEN IDEMYFIED.

MM“T’QWWNWQMW&MWWW&YM& THIS 1S ANOTHER
WWMQWWW%WWAWQWW
mmwmmmm

MfammormfammmnMamwmmmnnmm NO
mmmmmmmmmmmmm A NEW

FROBLEM REFORT WOLLD BF STRERATED AT DAY THIE.
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Departuent: OP3S Strategy: Priority: §0
Titie

HICH MITRATE LEVELS EXIST N THE TBCCW SYSTEM. HIGH NITRATE CONCENTRATIONS HAVE BEEN

Rec'dOnte: /! : Due Date: 040197
Start Dete: 020697 Completion Date:  / /
Action
MSTP GROUP DEVELOP A WELD MSPECTION FRGORAM,

Notea/Basis for Change{s) | , L
MoTP poDA- 5 60/2G2. og;ﬂ’é 70 T wad suasit’)
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ASSOCIATED WATH STRESS CORROSION CRACKING OF CARBON STEEL PIPING.

Rec'dOate: [/ Due Date: 040197

Assign Date; 020697 Dead Date: 05/31/97

Start Dase:  02'08A7 Comgpistion Date: 0508/97
Action

WmmwsromWMMWMAnmmmmm
MTRAM CRITERA
1. Pestimen Dencrpfes:

Mgh 2i-e wels oeut 1 5he TBCOWY gystom. S4g sitale Oocerrations s Dewn sesacasind with sirees COrrasion crackirg of Garton steel
P g

2 Aguaree Drect Came

Based o 8 study of Ierstrs on s st 10w Moty Srort Cou i SArShActer BRCArR GRMerTIon of Jiirkes fo Hitrakes
3 Rapent Oocwrrerwe YRS _XHO

4 Murtsrarce fode Foxtiorit Fahee __ YES X WO rtrveer

% Carrective Actiors Campietard Grctate Oustes ¥ posadity)

A gest sction e (PR G0 0T wns e Charaitvy it sameie irdd arpdte Pw RBCLYE ard TRCCYY, Withating e cste-u witer ST, for thw
preverse o Watrolarter BorterR

mmmmas.wmmmﬁmmwmwm
€ Coretve Acfions Recuired hezh "N € rot reged) _ N

8) Acton Ran:ved

Vit ragacnion progrem orritpes iy sslected poirts.  See ARscred

Core Regirersert
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8 Trand Dute i Agparard Cnsme {ehecik “NAR" for Dect Cause Anefyaie) X__NR

S TeSydeaceod __ SeUdreted ¢ Remeri e Sams

¥ appicstie, e rense for Be ioaraiid 3n ' E 157 A
Camgiurnd By R PacE, Ooe a0/ -0 moLdmdd
Etiasior-Noreer
Acrroend By T WANTE Ome 4 0 /97
Marnge

MWMMMM#NMWM#&WM&M £ i recorrenenged Bl an
mthanmhmmzmMM- Tivs doration of e pengrwm i sefecied %9 oover e
Poibatam perd recasetry f e Somwton of IGSCE. mmmmmmnmmmmmm
B NESS Macharcal Ol Serachul MWMQMM!@W#MMMMOﬂmm.

Ammwmmmmmuhmnmmm ¥ & conasine sarngie ke e TOCCW symtem
mommwmxmuMMhmnmmmmm The mortonng of Whe semossn
TP B B MOre KOCLII0 prAcici of I Sy St

m%mmmnhmnmdwmm _

wmmma»nmmmnmubmmm

INPUT DATA
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1. Locations of low Sow andf or stagrard fdd arees (e g . drai irwes, oic ).
2 mmmmmmwm-ummmmmmm

MUTHOD OF EVALUATION '
wmabnwuummmwm@ammmmmmmmmmm

Guraraly, aperwtional stresess it B0 TECCW piping e7vierse we bow. Tharefre, mare locetions ave estected I potentisl low! stagnent flow lcoutions
frciudrg adineirt nehl HAT) P ol Ngh eperstiorns sivesys lpcationn.

Amdnammmmmmmmaummmmwmm Thersfore, none are oliminsted
£ P SOMYS POutIEN, mmn-mwuum-ﬁs-nnnmunmonhmmw
Only PBO). Thit . Poes sers of B0 TECCW Tt ars i e RECCW pump compariments but not requived or safety-related opevation [1). Large
mmmmnmmmsmsmmmwmmmmwﬂww

PORT SELECTION

The fuleing lacetiors e Saso acecied for Feistins in he TECCW IGSCC program. The selectons wers waled down for 1epection scosselilly
1 cich of the locatirs. Halis s evided descing petertial s008es proties. Sarme of the NCatons will regulre ACONss UNIng scefiolding or
inaders. Fan of B lacarons il be solecied snd inspetied it 6ach epection inferal. Al locaions shauld be placed in the (vogrem and inepecied

2 3 mIpwran of ben PEpeion eras ge e program drsiion.

1. TRELW Purpe (P-110 A & B) Suctans Jief HIA” 198p Sacharge ping (16°-HE-30, E1. 12-4%") 1o the TBCCW samp suction header, lecated
» e A" nep corparien of e Ao Bay Faor €. 307 rapect slhew deevitronm of vabwe 30-MO-LTD and nan of giging 10 anchot H-30-1.203R.
ghade 2acent et boft weid and e acceesiie Ciing & the et afipcied Tone formed by e ancher stancvion weids. Pant selection criteris -

rene.

2 mmw«ou»mmmmmnmmmmmnmmmmm'm-m
Ei 17-4%"). ocated » g A" long campentwart of the Aux. Bay v 61 Y03 pect 3 17 isngth of the hertzantl pigirg (3 -HE-20, B1 $78%")
emmacipialy vpeiresn: of the SCD eibewt and yartcst ram 19 The SE0ch SOPVction &t W Surtion header Wchade peng in the haet afiecied 3ore formed
by e e sacket weid mmquwmcmmwmnm Pard salechion crtang - fow

3 THCOW Pumps (P-120 A § B) Surfiems (el Mester ByDses pipwng (16 -HE-20. 6 124%7) S A" loug Gucherpe peing. locaiod In the ‘A’
PP comparimert of e Ak Bay (Flow IR IO} inapect e Mezortsl 6 of Gpang irom 90 branch correcton of the pump suction header
CE-HE0 €1 12745 vpatranes 1o O feat (3003 abow ciade adnert plorg I e hewt afteciad Pang fermed by the Brarvh cernaction and
Do 03l wmichs.  Poirt aelector: GISrTy - Mo ' ‘

4 TRCCW Tystwm (rerm 501 19 SOLE-1224 £ 8 iraed) 1901 Aonater Sypaes Spng (197-HE-30, 1 4457) b MX et P (20 HE-30, EI 12457,
Tecatnd 1 P A" Wnp comGartment of e A, Gy (Fl0xr € 7407} 10wt sliow Detwgen vatves 30-HO.A85 wnd TV-4151 nciurde elhow bult

ook, Port satclien crten - S ’

S TECCW Snate thom S0t MXE-122A 8 B ) PI0]. ranam ppmng (€-15-20. €5 13.8%°) 40 HOX et Preacer (0" HE-30, £ 124%"), bosted
e A" oop ety of M Auw. Bay (Floer B, 5.07) Papect 3 127 Seng of Pre horzomtel piing nun Femedatety uDsnEm of the 450 eibow
Pt tranches pie e TRCOW 12 wpoly header  rchie e adacent ohow Inl wald ® ey e samenhal SYTcul 0 g 00098 19 099 ree duy
1240 cverPend igriing Parn  Powt sehechion oriera - wrese

8§ TRCCW Syatem .1 10 A Ductarge Pic). pump Guctwrpe pprg (14°-HE-30. €1 6.497), locsed 1 e *A” 100p SOrPEIMnt of the Aux Bay (Floor
€ Y4 imagect De stow donratream of vaive 30-HOAE3  nchade e dow tnsl weids Poirt setechon criens - fow

7 TRCCW Syetem P.110 8 Omcharge [ purep Gocrarpe pprg (14°-HE.20. 1 ¥4r). tocated in e °8° loop compartmnt of the Aux. Bay (Ploor
B YO iragwet e oBow downsiree of vty J0-HO-002  Inchude T eRow Dutt wekds Poerd smtection oriteris - fow

L mcwmuucmmmmm(raao,a 17-8%5) from B pump discherpe header (207.ME-20, &1 124%",
located 1 he *A” ep comperymant of e Aux. Bey (Fhor B X.07) Inspect & 127 length of the hortzorist piping and frst 900 eibow upstresm of the
Sranch commection 1 he Dap Sacherge heeder  Inchude I oRow bul! weidy Porrd selection Criens - strees

§ TECCW Ducrarge to A Coriilon System (8¢, branch pRang (4'-HE-30, 1. 17-8%") from B pump dscharge hesder (20°-HE-30, &1, 17-8%"),
Tocated In he A loop comparimect of the Aux. Bay (Fioer B2 3.07). inepect 8 127 length of 450 piping st the branch Sonnectien 1o 1he pump
dachurge heody. This poird wil be extremaly SPACU (e apact dus 10 congestion rom surrounding plping and condult. However, & s the system




nna77
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mmmmmmﬁm mhmmuwumnnumeaammwum
convection weide. Point sefection crisrs - #ase. '

Y Chamizt Addteon Yark T-211 C Oullat Pracese the 1] branch piping (1-HE-30, B4, 14-1°) Sam the TECCW pume suction piping (16°-HE-30,
2 12745, anvumnuun‘mnun. nagect e 5-0 band iranch piping companent downsireem of valve
0MO-72 saumhwum«umuuumunmwm Point selecion orfleris - fow.

11. Oraricnt Aga%on Tiek T-211 C st Srocess e gl Sesnch piping { 1-HEI0, B 19-10) S e TRCCW pume dechenge pliping

08 HEID. B 17857, ow'ed B e Sax Say cendiraste trirnsser and phrt haut Pump campariment (Fioor €1, 3-07). nepect the 12° fength of
mmmmmmmuhmmmummwmnmmm.
MMDNMMmWQRMM“ Faint sefsction criteris - Sow,

WMSPELTION CRITERIA '
AMmsmummmmm.mmmmmmwmmum

nCSpang. m%amﬁlmﬁnmmﬁndm mm«nmumuumm

m#mﬂwxmnma-mm@n@mymmuomwnm Any detectatie
mummmuwmmm

REFESENCES

? PSS Ol

4 mmwmammm Spwcficeter: MO0S
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APSOMNE

$ Spng Acatroms redex, MSS1
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Based on a stidy of iterature on this subject, e ikaly dicect cause is Nirobecter bactesis conversion of
Nitrites fo Nitrates.

3. Repeat Occurronce: ___YES _ £ NO

AmmmmmmmwmmmmMuﬂm
nctuding the make-up water sowce, for the presence of Nitrobacter bacterts

>

B Mechanical! Covilé Structiral selection of § 1o 10 inspection points based on the Altran Lettor with
~- & Coiective Actions Required {check “N/R”" if not required) ___ N/R
- a) Action Required

Cigswre Requiremest

nh
N Responaibie Manager C. Gatrow

. .&mnm‘ 08:30:97 Desd Date: 08/31/97
) Actign ReQuiied
Closure Pequirernoint
Responsdie Manager
Due Dato f / Dead Date f /




nn

nn

D

Responsidle Manager
DueDste___/ __J

) Action Required

Duebgte  f _/

8. Trend Data for Apparent Cause

Oeed Dste

DeacsDate ___/ __ J

(check "N/R” for Direct Cause Analysis) _____NR

NOTE
it more than 2 inepgropriate Actions sre defined, use Exhibt 14,

a) inappropriate Action (IA) Descrigtion

A Deparntment
A Depatment

1A Job Title A Group

IA Job Title A Group

BECO Contractor

Work Process MeyActivity

O4P Foiture Mechanism HEIA Failure Mechanism

Human Error Type (Circle 1): Skill Based

Rule Based  Knowiedoe Based




{A Job Title A Group A Department
1A Job Tike IA Group (A Depariment
BECO______.___  Coniracter

Waork Process KeyActhely

Work Process MeyActvlty

O&P Favwre Mechariem HEIA Foilure Mochaniom
Procedure Number(s) Evert Type

]

§. The Significance shouwsd: __ nw#mmm
i appiicatie, the reason for the ypgraded:

2R

n
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ann P

As discussed in PR 96.0396.02 [3] it has been determined that elevated nitrate
concentrations can result in intergranular streas corrosion cracking (KGSCC) of carbon steel
{CS) piping. Because Pilgrim Nuciesr Power Station (PNPS) has had a short durstion of
marginally unaccepable nitrate concentrations, PR 96.0396.05 requests that NESG,
Machonical! Civil/ Structirat select 5§ to 10 inspection locations on the affected Turbine
Susiiing Closed Cooling Water {TBCCW) system (41,

SUMSSARY
Bleven irspection locations have been selected for the inservice inspection (IS1) of the

mcwmmmcc it is recommended that an inspection progrem be implemented

WWM&MMMWMﬂNrMWw
NESG (Mechanical! Cwil! Structrsl). All locstions should be visuslly inspected at o
miniernpn of two Inspection intervals over the program duration.

ngmmmwwwwmmuwwm
additon of seversl new jocations for inspection snd the use of volkumetric
techrigques. in s case, criteria for scope expansion will be developed based on the
inspection results and weater chemistry history.  Therefora nitrate concentration history is an
important input 1o the program. Chenmsistry was given an action item [J] to develop #
orogram and document this information w0 NESG. i no IGSCC is found over the
Wmdwmmdbwm%t&ﬂ%)uommm
nspectian progeam can be discontinued,

A closed coobng water/ plant heating cOrrosion monitoring eystem will be nstalied in the
near futurs. & corrosion sampls for the TBCCW system containing a carbon stee! weld
{P1) can be incorporated into the program the piping inspections may be etiminatad. The
monitoning of the corresion samgls is 8 mors scourats predictor of the system condition,

ASSUMPTIONS
As stated in the Altran Corporation lefter attached to the probiem report, 1GSCC is not

commaon to CS piping. The interaction of the contributing factors: tempersture, stress and
water chemistry have not been sdequately addressed in the literaturs and test dats 1o dats.
This lack of information makes it dificult 10 determing the dograe of susceotibility of the
TBCCW piging to IGSCC at Pigrim, sithough susceptibiity is believed to be low bssed on
present knowiedge of the interaction parameters, The consorvalive assumption that it is
necessacy 1o monitoe the TBCCW for 1GSCC, requires development of @ program. Thersiore,
potentisfly susceptidle locations are identified for sampling, based on the best informstion
currently svailable, 10 assess the adequacy of the entiro system, At 2 lsier date, ss further
industry information becomes available and based on the inspection dats, the program
duration and inspection interval may be reconsidered by NESG, Mechanical/ Civill Structurs!,

In addition to the work performed by Altran, the problem end proposed inspection progresm
were discussad (04/24/971 with Messrs. Ken Willens and Eric Bemitier of Yankee and
Georpe Lucing of Structural Integrity Associates (SIA) t0 obtain their industry experiencs
vrith KGSCC of CS piping. In 2 low stress system such ss TBCCW the potential for cracking
is greatest in the haat affected rone (HAZ) of the circumferential girth welds primarily due to

3

R. Pace
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RPUT DATA
mmmm.osmmmmmmmwm
Siréss corrosion cracking thet are besed on

1. mammm«mmﬁmu@.mm. stc.).
2. MWMWMMMMMMMMM

METHOD OF EVALUATION
mmmwammwmmmmmmmm;
which include low flow and high stress weid locations. Generally. operstional stresses in

wgfmivmﬁn&ghMWanMnm, is strass anslyred
lﬁlm@tﬂw:mwwmm@iswmm'dm.

vmtmmmmmmmmmmmmmcwmsch,
NMMmmlmMMMmMMNW:
Nmnwommwmammmwm. Soms of the locations will require
ACLL33 L3NG scatiolding or tadders. mammmmmww
nm»hmhnm,ummmmmhnummhmadnn
mdthMmmmmmm

Y. TBCCW Pumos (P-110 A & B} Suctions [63), HX *A° loop discharpe piping (16°-HE-30,
&12’-4Mmmmmmwﬁmmm.mshmwmpmm
of the Aux. Bay (Fioor £1. 3°.0°). inspect oibow dovnsiream of valve J0-HO-670 and
v of piging to enchor M-30.1.205R. include adjacent eihow butt veald and the
accessible piping in the heat atfes od rone formed by the anchor stanchion welds. Poing
soboction Criteris - stress.

2. TBcchm(P‘HOAamSucﬁomt&al. makeup line from the condenssts storsge
tank T.104 1o TBCCW pump suction header (22°-48-30, . 12°-4 % "1, loceted in the
*A-mcmmofm»m.mmo«a. 3°-0°). inspect 8 12” length of the
horizental piping {3°-HE-30, £). 17°.5%°] immaedistely upstream of the 90° efbow and
mmmmmmnmmm, include piping in the heat

PARAY PACEECCSLOOPPONTS.DOC
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10.

of

\ For Detaction

TBCCW Pumps (P-110 A & B1 Suctions {8al, heater bypass piging (16*HE-30, &, 12'-
45ﬁm&‘k‘mmmmhm1'bopmofﬁn
Aux. Bay [Floor B 3-0%). inspect the horizontal run of plping from the branch

TBCCW Systory (from twm&szzaaamzw.mmmmm-m
30, 6. 4°-6") 10 MX infet header (20°-4£-30, B. 12°4%°), located in the "A* loop
comparinent of the Aux. Bay (Floor Bl 30, inspoct elbow betwsen valves 30-HO-
688 and TV4161, fnckude olbow butt welds. Point selection criteris - flow.

TBCCW Systom tirom 631 o HX-E-122 A & B Inlet) 165), return piging (4°-HE-20, £I.
13-8%°1 to HX inles header (20°HE-30. E. 12°4%"), locatsd in the *A* loop
Sompartment of the Aux. Bey (Floor H. 3'-0%). inspect 8 12 length of the horizontal
Dipng run inmediately upstresm of the 45° elbow thet branches into the TBCCW HX
supply header. Inciude the adiacent slbows butt weld. R may be somewhst difficult 1o
mmmmmmwmwwm, Point selection criteria -

mﬁmwwamxﬁammm(14'«8«30,. 5. 8'-9%),
m@ahmwmmwmmemtma.awﬂ. inspect the
ehow downstream of valys 30-HO-683, Include the efbow butt welds, Point selection

TBCCW System P-110 8 Qischarge 1641, pump dischargs piping (14°-HE-30, I, 8.9°),
mwhmwmwmaemm,ewmma,a%om inspect the
efow downstream of vatve 30-HO-682. inchude the ofbow butt welds, Point selection
crignia - flow,

TBLCW Discharge to Air Condition Systam [Be), tranch piping (4”-HE-30, B, 1Y-8%°)
from the pump discharge header (20°-ME-30, EI. 12°-6%"), locstad in the "A° foop
comoatment of the Aux, Bay (Roor 8. 3°-0”), Inspect & 12° tength of the horizonts
MMM:WMmemmﬁmmmWMm
header, inchude the ethow butt vreids. Point selection criteria - strass,

TBCOW Daacharge to Air Condition System (Gel, branch piping 14°.HE-30, £, 12-6%")
hmmmmmm«zo-wsm, £, 126%"), located in the "A° loop
compartment of the Aux. Bay (Floor £1, 3°.0°). Inspect » 127 length of 45° piping ot the
branch connection to the pump Gischarge header. This point will be extremely difficuly
:ammmwmfmmmmmmw, However, it is the
wstmhiqhsmbcmm.nmormmmm include the adijscent olbow
mwwmmmm«anmmmtmwmmmwmmm:.
Point sefection criteria - stress.

Chemical Adartion Tank T-211 C Outlet Process kine (6], branch piping (1°-HE.30, B,
14°.17) from the TBCCW pump suction piping (16°-HE-30, EL. 12°-4% "1, located in the
“B° foop compartment of the Aux. 8ay (Foor E1. 3°.0°). Inspect the 5-D bend branch

R. Pace
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11. Chernical Addition Tank T-211 C Infet Process tine [6gl, branch piping { 1°-HE-30, E.
16°-10°) from the TECCW pump discharge piping (20°-HE-30, £1. 12°-6%°), located in
the Aux. Bay condensats transfer and plant heat pump compartment (Rloor B1. 3°-0”)
fnspact the 12° length of horlrontal piping, ugstream from the branch connection to the
pump discharge plping and valve 30-HO-G88, immediately bayond the first 90° elbow
Inchsde pipéng in the heat affected zone formed by the efbow
selsction critoria - fcw.

A leat-before-bresh spproach is advocated for this PBO system, based on & study

using Coede Case N-463-1 10 determine critical fisw sizes in CS piping. The resuits are
previded below for the bouading pipe sizes of concermn. From inspection of the

avident that @ throuvoh-wall crack will he discovered long before it reaches critical flaw sirze.
in fact. based on the sbove dscussion (see Assumptions) the cracks v amest prior to
reaching eritical flaw size. Therefore should 8 probiem arise it would be discovered s minor
water leskage during the curront schedule of Aux. Ray operator tours. The draing in the
Aux. Bay are equicoed 16 handie leskege far in excess of that anticipated from a through
this level of nspection is adeqguate it will be sugmented by a visual inspection program,

NFS \, Crtcsl Flaw Sire (inches)
linches) _ Circumigrentisl ____Axisd
3 3 42

20 16 41

The purpose of the sugmentsd VT-1 inspections is to identify any reporiable indications that
suppest the peesence of IGSCC in the TBCCW carbon steel pining and associsted walds 10
NESG. Mechanical/ Civit/ Souctrsl. This piping shall be inspected using VT-1 visual
oamination methods, conforming to ASME XI, 1983 Egitien, with crack-ike indications
causing regection o further evalustion by & BECo Level It examiner. Any detectable crack or
bngar indwgations shall be reported by a Non-Conlarmance Report.

R. Pace
PARAY_PACE ECCSLOOPPOINTS DOC




1. PHPS O-Ust '
2. PNPS Weldng Requirementy of Field
3. PR 98.0398.02

4, P&IDMIIS

6. Fiping Anslysia Index, MEST

6. PEPS Strase Bomstric Numbers (See Attachment):

R. Pace
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Tote .
Priority: ¥ormal

‘l'o'n::rtsaatu at "mequr, or

CC: maymond Pace at “Muclsar-Tech, MMW.MM&

Subfect: Artachesent 13 crxmge ms 0395.05 Action Itu

Al: ; .
s we discussed, mthnémhaiwt,obeimlmdinmuudmt

13 that will revies the inspection criteria utmiuh«l::{xm Pace

(EBS0) in PRIC.0395.03 fyom VT-1 to VI-2 methods
PR svaluation has Deen discussed vith Ray

ant he sgrees ﬂmmm:qucovr-:nuumw
ovperience with this new inspection program during the recent TBCOCW
outage.
Rich P,

A LA ELLL T I I I IFTILALLREIRET @I LB AR AT T ACR G L AT L Cr Do~ «wec

Inspections performed by ISI on three THCCW inspection poiots during
the March 1998 TROCK syetesm cutage revsealed the nesd to change the
type of sxaminxsion mgﬁu;ir specified in PR26€.0396.05 from VT-1 to
¥T-2 methodology. The Vr-2 method (ASHE XI 19209 edition) will be
sgquivalear to YP-1 but essier and more cost effective to implement
over the life of the inspection progrem since staging and insulation

remeval /replacenent activities will not be rmit@d

For this particular situatios (ISSCC in low-stress TBOCW piping),
examination using Vr-2 methods (a leak check performed to code rules)
will be 38 effective in locaring aress of through-wall cracking as ths
vY-1 method. Since IGBCC {nitiates from the {nside pipe surface, a
cyragk that ;mlé b;a;iaihu from the outside m ua!ing mﬁg g”
mathod would hawve to propagate tbreugheva would alre
lesking, allowing detection by the VT-2 exasiner.

A #3TP Change Form for Neode #5501262 has been Submitted to reflacy the
exar pethod asgs.

Richard PZazrdse
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11 Notes/Nork Inatructions: 1 v
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& rent
SH13 Max Taeks to Genereta: 1
;g g;::':m CRD SRTOOS
. 3
7 Commt teant/Requiresent:  RRab-EIIRIT WU W WS P ROJLES REDIT 16.06 39606
 Notlcest Ay Pp ? |
: quipment Testeds PIPING g 2
.Related Tests L
Preceding Tests: IDENTIIT IREPECTION LORATIONS
Wrmt‘tuut i
. S0 Frocedt [ 34 .,
" gchenste tnfo . NAW
" Dene OM: CIBST;
Dus Ont R70- 12(8); RO~ 11
3 teedoOn: RPO-INE):
L 28 13T Statum: w0

3 I1S5T Test Rewilts: "/A
5% Alert Comporvents: /A
2 Triggers:

13 triggered B2
- ‘iﬂ_,c-mtn

0_Sx W0_OSTAE T W _JAMES; TR
W VA 2
Div. Rep Tesk Ceord.: a7, .7.7

Dbwitter

*Source Ngr.: S 1244

*Systum trgr.: g A0 Yapect TP d
" Plant Rep Task Coord.: .{luﬁf'
- *required for non-conservet

cumi tasrt/regut remet thanges

“lot.ox A Technicst Sasis is red for changes to the ISP Jatabese.
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27 2, Mmmm«mmmm:
< Kame Number Locstion

a SystemRoop _TRCCW

b. Component
£
o c. Part
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COMOUCT AN EVALUATION TO DETERMIME Ti CAUSE OF THE HIGH ISTRATE LEVELS B THE TBCOW SYSTEM. DETERMINE

C COMPLETE EVALUATION PER NOPB2A1, SECTION 6 4

L Netes/Basis for Change(s)
€7 DATE EXTENSION REVEW (112996 FOUNTAN, O | MORE TIME HEEDED FOR EVALUATIOM 9§ 5OUSE TESTING 1§ INCLUSIVE AND

EFFORTS ARE BEMG MADE TO HAVE SAMPLES BY VENDOR LABGRATORY
BT C GODOARDS EXTEND DUE TG MANSOWER RESTRANTS " /;;/ﬁ.«é' QL’(:&- | ot 7

I RN T




HIGH MITRATE LEVELS EXIST IN THE TECCW SYSTEM. HIGH NITRATE CONCENTRATIONS HAVE BEEN
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