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UNITED STATES

-~ ?
NUCLEAR REGULATORY COMMISSION "'>.{%, )71(“/ v
WASHINGTON, D. C. 20555 &9

MAY ¢ 7 1982

MEMORANDUM FOR: Thomas A. Ippolito, Chief
Operating Reactors Assessment Branch
Division of Licensing

FROM: Keith R. Wichman, Section Leader
Engineering Section
Operating Reactors Assessment Branch
Division of Licensing

SUBJECT: MEETING WITH STEAM GENERATOR OWNERS GROUP

Attached is a summary of the subject meeting that was held om April 29,
1982 in Bethesda. The Steam Generator Owners Group described their views
with respect to their organization and both past and current activities.
A list of attendees and a copy of the slides used during the meetjng are
shown in the Enclosures to the summary. /

Keith R. Wichman, Section Leader
Engineering Section

Operating Reactors Assessment Sranch
Division of Licensing
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SUMMARY OF MEETING WITH STEAM GENERATOR OWNERS GROUP (SGOG)

ON_APRIL 29, 1982, REGARDINC SGOG SPONSORED STEAM GENERATOR PROGRAMS

A meeting was held between SGOG representatives and NRC staff members on
April 29, 1982 at Betnesda, Maryland. A copy of the slides used by the
SGOG during the presentation and a list of the attendees of this meeting
are enclosed.

The SGOG representatives presented an overview of their organization

and activities. SGOG was formed in 1977 and consists of twenty (20)
domestic utilities and three foreign utilities with program funding of
about 36 million dollars through 1982. The main functions of SGOG are

to provide members with tools to deal with the on-going steam generator
problems and to establish generic research and-development (R&D) programs
to resolve such problems. The SGOG sponsored R&D programs are solution
oriented and are managed by the Steam Generator Project Office of Electric
Power Research Institute (EPRI).

SGOG highlighted the on-going programs and the results of their sponsored
work, which are focused on the solution to control of steam generator

tube denting and wastage corrosion in nuclear power plants. The program
test results indicated that the tube denting can be arrested by additions
of neutralizer (Ca(OH,) and H3BO ) and/or improved water chemistry control.
This was further demofstrated by several operating units. Other measures
such as changing the tube support structure material from carbon steel

to ferritic stainless steel and improved tube support plate hole design
have also shown to increase resistance to tube denting. SGOG also reported
that the sludge formation in the secondary side can be controlled by
instituting chemistry control, flushing and the reduction of air leakage

in the system.

The forming of a new SGOG is reported to be underway. The new SGOG will
continue to sponsor R&D programs for the period from 1983 to 1986 to address
the current steam generator issues with a tentative program funding of

22 to 27 million dollars. Programs that are underway or planned to address
the current steam generator issues were described. These were identified
as (1) intergranular attack and stress corrosion cracking on the secondary
side such as in tube-to-tubesheet crevices, at tubesheet faces, in the
sludge pile and at other locations in the tube bundle, (2) stress corrosion
cracking in primary water such as in tube U-bend and expansion transition
areas, (3) tube pittin. under lay-up conditions, and (4) mechanical damage

of tubes due to fatigue, fretting Tjéftiip(

Keith R. Wichman
Operating Reactors Assessment Branch
Division of Licensing

Enclosure:
As Stated

Cc: See next page
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ATTENDANCE LIST

STEAM GENERATOR OWNERS GROUP (SGOG) AND NRC STAFF

NRC Participants
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. Frank, DE
. Cheng, DE
. Hanauer, DST

Daenton, NRR

. Eisenhut, DL
. Norian, DST
. Wichman, DL
. Koo, DL

Novak, DL
Vollmer, DE
McCracken, DE
Ippolito, DL

. Johnston, DE

Igne, ACRS
Brown, AEQOD

. Birkel, DL

Tedesco, DL
Jordan, IE
Shao, RES

SGOG Participants

MEETING ON STEAM GENERATOR PROBLEMS
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. Mecredy, RG&E
. Santoro, NEU
. Rylander

. Schmidt, FP&L
. Noble, CP

Garnsey

Lang, EPRI
Berga, EPRI
Green, EPRI

. Paine, EPRI

APRIL 29, 1982

Other Attendees

Trembley, NUS

. Tramp, NUTECH
Griffith, DOE
Chapinan, Bechtel
Borsum, B&W
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PRESENTATION BY
STEAM GENERATGR OWNERS GROLP

10
NRC STAFF

APRIL 29, 1982
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HISTORY OF THE STEAM GENFRATOR OWNERS Z20UP

¢ 197 = WASTAGE CAUSED INDUSTRY TO SHIFT TU ALL VCLATILE
TREATMENT (AVT) WATER CHEMISTRY

0 1975 = "DENTING® DISCOVERED IN MAN: UNITS

0 1976 - DENTING FORCED OUTAGES
= “DENTED USERS GROUP* FORMED
= 560G CONCEIVED AND EPRI SUPPORT APPROVED

¢ 1977 -~ SG0G FORMED

= EPR] SGPO ESTABLISHED
= VENDORS ACREED TO SHARE COSTS OF PROGRAM

0 1978 = SGOG WORK STARTED

STEAM GENERATOR QWNERS GROUP MEMBER UTILITIES

Ar1zona NucLear Power Prouect
ARKANSAS POWER AND L1GHT CoMpaNny
BALTiMORE GAs AND ELECTRIC Company
CaroLINA Power AND LIGHT Company

CENTRAL ELECTRICITY SENERATING Boarp
(CEGB)

CRIEP] (Japan)
CommonweALTH EDIson Company

ConsoL1DATED Epison Company of
New York

Consumers Power Company
Duxe Power Company

ELecTricITE DE France

FLoriDA Power & LiGHT Company
GECRG1A Power Company

HousTon L1GHTING AND Power Company
NorTweas . UriLities

PORTLAND GeneraL ELECTRIC Company

Power AUTHORITY OF TWE STATE of
New Yorx

PusLic Seavice ELecTric anp Gis Co.
RocHesTER Gas anp ELectric Come,
Soutwean CaLirorniA Enrson Companmy
SweDISH STaTE Power Boarp
TENNESSEE VaLiCY AuTHORITY

Wisconsin ELecTaic Power Company
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DATE
JANUARY 22, 1982

JANUARY 22, 1980

AUGLST 11, 1980

AUGUST 7, 1981

OCTOBER 26, 1931

ENGINEERING BRAHCH
NRC DIVISION OF OPERATING REACTORS
BETHESDA, MD

SUDCOMMITTEE ON METAL COMPONENTS
ACRS
WASHINGTON D.C.

CHEMICAL ENGINEERING BRANCH
OFFICE OF NUCLEAR REACTOR REGULATION
PALO ALTO, CA

DIVISION OF ENGINEERING TECHNOLOGY
OFFICE OF NUCLEAR REGULATORY RESEARCH
PALO ALTO, CA

CHEMICAL ENGINEERING BRANCH
OFFICE OF NUCLEAR REGULATORY RESEARCH
PALO ALTO, CA

Sream GenesatoR OwneRs Group

JOPICS COVERED

ORGANIZATION AND PROGRAM
RESULTS
WORK UNDERWAY OR PLANNED

SUMMARY
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STEAM GENERATOR OWNERS GROUP

MEMBERSHIP
o 23 UTILITIES

==16 of 30 U.S. UriLiTies OperaTING PWRS

==26 of 47 U.S. OperaTinNG PWR UNiTs
@  $36 MILLION COMMITMENT THROUGH 1982

OBJECTIVE--PROVIDE TECHNOLOGY WHICH WILL IMPROVE
STEAM GENERATOR RELIABILITY DURING THE LIFE OF THE

POWER PLANT

FOCUS--RESEARCH TO SOLVE PROBLEMS

e  TUBE DENTING
¢  TUBE CORROSION

PRODUCT-~RECOMMENDATIONS AND GUIDELINES

USERS--

o  UTILITIES
o  NSSS VENDORS
¢  ARCHITECT/ENGINELRS

PROGRAM MANAGEMENT
o  EPRI STEAM GENERATOR PROJECT OFFICE
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QRCANIZATION
JOINT STEAM GENERATOR OWNERS GROUP/EPRI ORGANIZATION
EPRI FUNDED WORK

SGOG FUNDED WORK
Uity Executive Dwecions
o d Boawa of
Resawch
0 Pavivans o Commnee
Uhikty
Pohcy Nuche s Power A sy
Admwstiatve & 1
Techrucal
> Uty
S/G Prosect Onice Nuclew - Task Forces
f l Owector, S. Green Ouparmants
Tectvucal Lcensing
AOvisory Adwisory
Cormmutine Comminee
i Achutect/Engineer
I
Commintiee
ELECTRIC POWER RESEARCH INSTITUTE
Steam Genarstor Project Office
Director
S Geeen
Secreiary N Bume
| |
Chamistry & Matenais Cramical Claaning. Thermal & Wyarsulle,
é Beconaary .rom . rvcturn b Ratery
Program Mansger P Pane Program Maneger J Munos Progrmm Mareoe:
Pogram Secretary N Bumg Sogam Secreuwy N Cioome Program Secreiary l:vvu:ml
Maierain Chemical Caaning Therme! & Hyarsuile
& Bructurel
Py e et
Prose:  Manager C Shoesmaner Prosect Marager C werty & Mwoﬂo-mj
Che mtry Becondary §rmeme Tharmat & Wyarauile
a — m—
Prowec Marager M Angum Prosect Marager A Con Prosect Merage: L Wika e
Matensn -~ ctive ¥
— —
Prosect Mana g (Coen) Prosect Marager G Devoung




Inspection -~ destructive and nondestructive
— Define problems Suwomz.m chemistry and steam
Causes of corrosion and camage
Thermal and hydraulic analyses of steam
generator
Vibration, wear and fatigue studies
Condensers - avoud in leakage of cooling water
[-'nnﬂOIYOON
Condensate polishing - reduce soluble and
Soive steam Actions in balance of insoluble impurities
genarator plant 10 recuce Ingress b= Fitgrs - remove insolubles
picblems and corrosion : Fead train matenals, chemistry and routing
Secondary system layup - reduce COrrosion
Cxyygen control measures ~ reduce oxidant
ingress
Water soaks - remove solubles
Neutralization - neutralize corrodants
Steam generator layup - reduce COmosion
Actions in steam Chemizal cleaning - remove COrrosion procucts
e ZENETAION 10 MUINIMIZE Allernate chemistnies - regucs Corrosion
corresion/camage Modity tube suppor piate and tube sheet
design - reduce concentration of corrosive
chemicals
Siudge lance
r New matenals, tubing and tube support plates
New support plate designs
- New steam generalor designs

—improve new designs

Steam generator owners group program.

STEAM GENERATOR OWNERS GROUP
ReD BUDGET ($ X MILLIONS)

1977°-1982
S606 EBRL I0TAL
CHEMISTRY & MATERIALS 20.4 10.4 30.8
THERMAL & HYDRAULICS 14,3 4.7 19.0
NDE 3.2 1.0 4.2
TOTAL 37.9 16.1 54.0

* PRIOR TO 19,7 EPRI W, SP_NDING $2 - 3 M/YEAR ON STEAM
GENERATOR 4D,

oY



STEAM GENERATOR OWNERS GROUP

CONTRACTS COMPLETED OR UNDERWAY - 40
FINAL REPORTS ISSUED - 53
WORKSHOP PROCEEDINGS ISSUED - 4

STEAM GENERATOR OWNERS GROUP RESULTS

NONDESTRUCTIVE EXAMINATION TECHNOLOGY HAS BEEN ADVANCED

TECHNOLOGY STATUS

Tuse/SupporT PLATe Gap ConDiITION

® VIBRATION PROBE 0 AVAILABLE FOR FIELD USE
® FIBER OPTICS ® AVAILABLE FOR FIELD USE
SuppoORT P LATE INTEGRITY

0 RADIOGRAPHY § AVAILABLE JUNE 1982
Tuse INTEGRITY |

® STRAIN GAGE PROFILCMETER 0 USED IN FIELD; AVAILABLE

AT NDE CENTER
0 MULTIFREQUENCY EDDY CURRENT O WIDELY USED IN INDUSTRY
® OPTICAL PROFILOMETER § AVAILABLE JQNE 1952

TecHnoLOGY TRANSFER
@ NDE CENTER ® NDE EQUIPMENT
@ NDE ENGINEERS/TECHMNICIANS
0 MOCKUP STEAM GENERATOR

= SIMULATED DEFECTS




STEAM GENERATOR OWNERS GRCUP RESULTS

CAUSES OF DENTING HAVE BEEM IDENTIFIED FROM LABORATORY AND PLANT DATA. PREVENTIVE
AND CORRECTIVE ACTIONS ARE ALSO KNOWN.

¢ FEEDWATER AND OTHER PLANT DATA MONITORED AT ELEVEN RECIRCULATING

] AND SIX OTSG PLANTS

1 ¢ MANY LABORATORY TESTS RUN TO SIMULATE DENTING AND DETERMINE
EFFECT OF IMPURITIES

' CAUSES IDENTIFIED --IMPURITY INGRESS
o  CHLORIDES, OXIDANTS

- PREVENT ION
e  EXCELLENT FEEDWATER QUALITY

= |SSUED SECONDARY WATER CHEMISTRY GUIDELINES TO MEMBERS
~—DESCRIBED METHODS TO ACHIEVE QUALITY

—UTILITIES NOW DOING
o  REDUCE CONCENTRATION OF IMPURITIES IN THE CREVICE

¢ CORRECTION
e  FEEDWATER QUALITY
o  CHEMICAL CLEANING
o  NEUTRALIZATION

STEAM GENERATOR OWNERS GROUP RESULTS

[HPROVED CHEMISTRY CONTROL AT PLAAT A HAS ARRESTED DENTING

—
~N

|

.
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Average Delormation lor Resiricted Tubes (mils)
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| | I I
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STEAM GENERATOR OWNERS GROUP RESULTS

IMPROVED CHEMISTRY CONTROL AT PLANT B HAS ARRESTED DENTING

STEAM GENERATOR OWNERS GROUP RESULTS

PLANT DESIGN, OPERATION, AND MAINTENANCE IMPROVEMENTS WHICH ARRESTED DENTING
EXAMPLES FOR PLANT B

PLANT MODIFICATIONS
] ReTusep Cowpenser WiTw AL-BX

] INSTALLED FurL FLow ConDENSATE PoOLISHERS

] INsTALLED 1/3 FLow FeepwaTer Bypass (Startup) To CONDENSER

b RepLaceD TurBINE To Conpenser Expansion JOINTS

- -

QPERATION AND MAINTENANCE IMPRQVEMENTS
] Repuced A1r anD CooLInG WATER LEAKS
v SLunGe LANCING EAcH REFUELING

] INcREASED BLowDOwn FLOW

T e e S

] InJECTING HyDRaZINE INTO AuxiLlary Feed

[mprOvED OxYGEN SONITORING CAPABILITY

-




STEAM GENERATOR OWNERS GROUP RESULTS

LABORATORY AND PLANT DATA SUPPORT USE OF NEUTRALIZERS TO ARREST DENTING

Q DENTING ARRESTED IN MODEL BOILERS BY Ca(CH), AND H3BO3 ADDITIONS
| WITH CONTINUED CONTAMINANT INGRESS.

!

1

0  NO UNDESIRABLE SIDE EFFECTS OF NEUTRALIZER ADDITIONS IN MODEL
BOILER TESTS.

i ®  CORROSION RATE AT ONE UNIT APPEARS REDUCED BY A FACTOR OF 2.5
i BASED ON ON-LINE HYDROGEN MONITORING WITH NO SIGNIFICANT

| IMPROVEMENT IN WATER CHEMISTRY CONTROL.
4

0  CORROSION RATE GREATLY REDUCED BY COMBINATICN OF NEUTRALIZATION
AND IMPROVED WATER CHEMISTRY CONTROL AT ANOTHER UAIT.

STEAM GENERATOR OWNERS GROUP RESULTS

CHEMICAL CLEANING PROCESS: |ABORATORY TEST RESINTS ARF FNCOURAGING

G | TEN CREVICES CLEANED SHCCESSF

9  81/85 INTERSECTIONS CLEANED

0  GENERAL CORROSION ACCEPTABLE

0 CORROSION (PITTING) OF SOME WELDED
SPECIMENS TO BE RESOLVED

0  PLANT-SPECIFIC CORROSION EVALUATION
IS REQUIRED (AND BEING CONSIDERED)
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STEAM GENERATOR OWNERS GROUP RESULTS
S ——— Ay hA BAT FANFENTDATE INDHDITIES ARE NOW IN IISE
IMPROVED TUBE SUPP PLATE DESIGNS WHICH DO NOT CONCENTRATE IMPURITIES ARE NOW IN USE
EVOLUTION OF SUPPORT PLATE HOLE DESIGNS
Concantrates Better, but Does not concentrale
still concentrates
Support plate Support plate Suppor plate
Flow lobe = Fiow lobe —\
— il
- \
ConCave Flat | S
ang
.
Orilied howes Concave anc Fla! land
broached hos
s o Bl as éiBBRET & R = e B pagpy P rYErI TA PEDAITT
MATERIALS FOR TUBE SUPPORT SIR RES HAVE BEEN CHANGED FROM CARBON STEEL TO FERRITIC
STAINLESS STEEL WHICH IS MORE RESISTANT TO DENTING.
ey S e R P~ YR T —— T S S S Y S




MORE KNOWLEDGE OF THE DETAILED THERMAL AN
NOW AVAILABLE

1
3
3

STEAM GENERATOR OWNERS GRUUP NESULID

D HYDRAUL1C BEHAVIOR OF STEAM GENERATORS IS

FOR USE IN UWDERSTANDING CAUSES OF PROBLEMS AND IN IDEATIFYING FIXES.

3-D CODES

—CALCULATED FLOW VELOCITIES AND PATTERNS AND STEAM QUALITY
DISTRIBUTION ARE PLAUSIBLE

—QUTPUT FROM SEVERAL CODES HAVE BEEN COMPARED, SENSITIVITY
STUDIES HAYE BEEN PERFORMED, AND ERRORS HAVE BEEN CORRECTED

—DATA FROM EXPERIMENTAL MODELS AND INSTRUMENTED STEAM
GENERATORS ARE BEING OBTAINED TQ IMPROVE AND QUALIFY CODES
CREVICE STUDIES

—TUBC SUPPORT GEOMETRIES WITH FLAT SURFACES IN CONTACT WITH
TUBES ARE RESISTANT TO DRYOUT

—DEPRESSURIZATION FLUSHES ARE EFFECTIVE IN REMOVING CAUSTIC
FROM TUBE-TO-TUBESHEET CREVICES

SLUDGE STUDIES

—TUBE WASTAGE CORRELATES WITH DRYOUT IN SLUDGE

STEAM SEPARATORS

—STATE OF THE ART SURVEYED
—CODE TO PREDICT DESIGN TRENDS

STEAM GENERATOR OWNERS GROUP RESULTS

GUIDELINES WAVE BEEN ISSUED OR ARE IN PREPARATION FOR IMPROVING OPERATIONS,
MAINTENANCE AND DESIGNS.

P

1 i . —— A S ) B s Al o . s e b S i W bl e P w .

GUIDEL INES

0 SECONDARY WATER CHEMISTRY
0 PREOPERATIONAL CLEANING

@ STEAM GENERATOR CLEANLINESS DURING
CONSTRUCTION

0 BLOWDOWN SYSTEMS DESIGN

¢ DESIGN FOR STEAM GENERATOR REPLACEABILITY
@ PLANT DESIGN FOR NDE

¢ DESIGN FOR LAYUP

0  CONDENSER DESIGN/OPERATION
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STEAM GENERATOR OWNERS GROTP

ACCOMPLISHMENTS

®  DENTING MORE UNDER CONTROL

0  OPERATORS MORE RESPONSIVE TO OFF-NORMAL
CONDITIONS

@  NEW DESIGNS REFLECT PROGRAM RESULTS
¢  NONDESTRUCTIVE EXAMINATION IMPROVED

®  MANY HARDWARE CHANGES HAVE BEEN MADE

THE IMPACT OF DENTING HAS DECREASED AND THE EFFECT OF OTHER PROBLEMS HAS NOT BEEN
AS SEVERE.

20
18— Reasons for plugging tubes
16 [ wastage
' [ Certing
}14 Lo [ Other problems
I s
12 - |
L d
H l
- 10 b~ I‘ y;
3 I} A
08 I
g " /,' %
osf- M1} -7
04 }_ I ,"; .
' L’//. N / ’
02 ! - -1 :
0 y S :‘3

1972 1973 1974 1975 1976 1977 1978 1879 1880
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STEAM GENERATOR OWNERS GROUP
OTHER BENEFITS

VENDORS MORE RESPONSIVE TO PROBLEMS
ARCHITECT/ENGINEERS ARE PARTICIPATING
UTILITIES EXCHANGING MEANINGFUL EXPERIENCES
FORUM ESTABLISHED FOR TECHNOLOGY TRANSFER
STRUCTURE ESTABLISHED TO DEAL WITH NEW PROBLEMS

UTILITY INDUSTRY IS ORGANIZING TO COWTINUE STEAM GENERATOR WORK

ORGANIZATIONAL MEETING OF NEW OWNERS GROUP, TO ADDRESS CURRENT
PRIBLEMS, HELD IN JANUARY 1982

41 UTILITIES ATTENDED

27 INDICATED INTENTION TO PARTICIPATE
11 INDICATED PROBABLY

2 INDICATED UNLIKELY

1 SAID NO

SCHEDULED MEETINGS

FROGRAM PLANNING--MAY 1982
MEMBER REPRESENTATIVES--JULY 1982

TENTATIVE PROGRAM--$22-27 MILLION, 1983-1986
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WORK IS UNDERWAY OR PLANNED TO ADDRESS CURRENT STEAM GENERATOR ISSUES

8  INTERGRANULAR ATTACK AND STRESS CORRCSION CRACKING IN
SECONDARY WATER

@  STRESS CORROSION CRACKING IN PRIMARY WATER
0 PITTING
0 MECHANICAL CAMAGE

I1IVOLVEMENT ARD QUICK RESPONSE TO PLANT OCCURRENCES AND TUBE PULLS HELP KEEP
RESEARCH RELEVANT (e.c., TMI, GINNA, INDIAN POINT 3, POINT BEACH).

CD INITIATED IGA AND SCC HAS OCCURRED IN STEAM GENERATOR TUBING AT MORE THAN 18
U.S. AND FOREIGN UNITS,

HAS OCCURRED IN TUBE-TO-TUBESHEET CREVICE AT 12 UNITS, AT TUBESHEET SECONDARY FACE
OR IN SLUDGE PILE AT 11 UNITS, ARD AT OTHER LOCATIONS IN THE TUBE BUNDLE AT 4 UNITS.

RESWITS ACHIFVED

—LABORATORY TESTS CONFIRM THAT IGA AND SCC CAN BE CAUSED BY SEVERAL CHEMICAL
ENVIRONMENTS

—CAUSTIC ALONE AT HIGH CONCENTRATIONS

—ACIDIC SULFATES AND/OR ION EXCHANGE RESINS

—ALKALINE CARBONATES

—ALKALINE SULFATES OR PHOSPHATES

PBOGRAMS UNDF RWAY

—PRODUCTION OF IGA AND SCC IN PROTOTYPICAL MODEL BOILER TESTS WITH FULL DEPTH
ISOTHERMAL TUBESHEETS

~—SCREENING OF VARIOUS ,POTENTIAL CORROSIVE SPECIES

—TESTING FLUSHING AND SOAKING PROCEDURES

PROGRA'S Pl ANNED

—DETERMINE MECHANISMS OF GRAIN BOUNDARY ATTACK
—DETERMINE TEMPERATURE DEPENDENCE OF 1GA
—DEVELOP AND QUALIFY REMEDIAL MEASURES
—PRODUCE SAMPLES FOR NDE METHODS QUALIFICATION
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SIRESS CORROSION CRACKING IN PRIMARY WATER

1.D. INITIATED CRACKING HAS OCCURRED IN TUBE U-BENDS OF STEAM GENERATORS IN 10 U.S.
UNITS AND 7 FORETGN UNITS.

1.D. INITIATED CRACKING HAS OCCURRED AT EXPANSION TRANSITION OF TUBES IN STEAM
GENERATORS AT 5 FOREIGN UNITS.

BESULTS ACHIFVED

—CRACKS IN U-BENDS OCCUR FIRST IN TIGHTEST RADIUS U-BENDS WHERE THERE IS
EXCESSIVE OVALITY (e.c., AT APEX DUE TO DENTING) OR A DISCONTINUITY AT
THE BEND TO STRAIGHT TRANSITION.

~CALCULATIONS INDICATE DISCONTINUTTIES CAUSE HIGH TENSILE STRESSES AT
LOCATIONS OF CRACKS.

2ROGRAMS UNDF RWAY
~DOCUMENT EXAMINATION OF CRACKED TUBE SAMPLES

—COMPLETE STRESS ANALYSIS OF U-BENDS

~EVALUATE METHODS TO RELIEVE OR REDISTRIBUTE STRESS IN U-BENDS AND
EXPANSION TRANSITIONS

~EDDY CURRENT INSPECTION TECHNIQUES TO DEFINE SUSCEPTIBLE TUBES

ERQGRAMS PLANNED

—DCFINE SET OF SUSCEPTIBLE TUBES
—EVALUATE REMEDIAL ACTIONS
—DETERMINE MECHANISMS AND VERIFY REMEDIAL ACTIONS

RITTING
EXTENSIVE TUBE PITTING HAS BEEN OBSERVED AT TWO UNITS

BESULTS ACHIFVED

—FAILURE ANALYSIS OF TUBES SUGGESTS ACIDIC CHLORIDE ENVIRONMEN.S WITH

PRESENCE OF OXIDIZING SPECIES ARE REQUIRED TO INITIATE AND PRO, -GATE
PITTING.

EROGRAMS UNDE RWAY

—LABORATORY TESTING TO DETERMINE CONDITIONS AT WHICH PITTING OCCURS
UNDER LAYUP CONDITIONS

PROGRAMS PIANNED

—DE'ONSTRATE PRODUCTION OF PITS UNDER PROTOTYPICAL CONDITIONS
—DETERMINE FACTORS INVOLVED IN PIT INITIATION AND PROPAGATION
—DEVELOP AND QUALIFY REMEDIAL ACTIONS



VECHANICAL DAMAGE

0D INITIATED CRACKS CONTINUE TO OCCUR IN TUBES NEAR THE UPPER TUBESHEET OF 0TSGs
IN AT LEAST S U.S. UNITS,

IMPINGEMENT-LIKE TUBE DAMAGE CONTINUES TO OCCUR IN TUBES IN OTSGs IN 1 U.S. UNIT.

TUBE WEAR HAS OCCURRED AT SUPPORT INTERSECTIONS IN PREHEATERS OF NEW STEAM GENERATORS
IN'1U.S, AND 2 FOREIGN UNITS,

RESUITS ACHIEVED

—LOW LEVEL OF TUBE VIDRATION MEASURED IN OTSGs PLUS CORROSION FATIGUE IS MOST

LIKELY CAUSE OF TUBE CRACKS
—UEBRIS FOUND NEAR IMPINGEMENT-LIKE TUBE DAMAGE IS MAGMETITE

PROGRAMS UTDFRUAY

—MEASURE HIGH CYCLE FATIGUE PERFORMANCE OF INCONEL TUBES IN AGGRESSIVE
ENVIRONMENTS

—MEASURE TUBE VIBRATION IN AIR-WATER AND STEAM-WATER FLOWS

—MEASURE TUBE FRETTING AND WEAR OF VIBRATING TUBES IN VARIOUS SUPPORT GEOMETRIES

—PREPARE AND QUALIFY ANALYTICAL MODEL FOR TUBE VIBRATION IN PREHEAT STEAM GENERATORS

—ESTABLISH CRITERIA FOR PREVENTING AND CORRECTING FLOW INDUCED VIBRATION BASED ON
EXPERIMENTAL DATA, FIELD DATA, AND ANALYSIS

—MONTTOR EFFECTIVENESS OF ACTION TO REMOVE DEBRIS FROM OTSG WITH IMPINGEMENT-LIKE
TUBE DAMAGE

STEAM GENFRATOR OWNERS GROUP SUMMARY
0  EFFECTIVE INDUSTRY STRUCTURE ESTABLISHED TO DEAL WITH
PROBLEMS
DENTING IS MORE UNDER CONTROL
INDUSTRY IS MORE SENSITIVE AND RESPONSIVE TO PROBLEMS

. UTILITY
. VENDOR
L] ARCHITECT ENGINEER

PROGRESS HAS BEEN MADE
ADDITIONAL WORK PLANNED USING EXISTING STRUCTURE
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Gentlemen:

This is a request under the Freedom of Infor-
mation Act, as amended, 5 U.S.C. § 552 and the Freedom
of Information Act Regulations of the United States
Nuclear Regulatory Commission. 10 CFR Part 9.

The undersigned hereby requests:

A. All records (as that term is defined in
10 CFR § 9.3a) provided to NRC by Westinghouse Electric
Corporation ("WEC") which refer or relate to the Indian
Point Power Plant, Unit Number 2, ("IP2").

B. . All records provided to NRC by WEC which
refer or relate to tube degradation, denting, corrosion,
cracking and/or related phenomena in any steam generator
sold or manufactured by WEC for any nuclear power plant
other than IP2 including, without limitation, WEC analyses
of the causes of tube degradation and suggested or proposed
remedial action.

C. All records provided to NRC by any person
other than WEC which refer or relate to tube degradation,
denting, corrosion, cracking and/or related phenomena in
any steam generator sold or manufactured by WEC for any
nuclear power plant.

D. All records authored, sponsored or commissioned
by NRC and/or its employees which refer or relate to tube
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degradation, denting, corrosion, cracking and/or related
phenomena in any steam generator sold or manufactured by
WEC for any nuclear power plant including, without limi-
tation, analyses of the causes of said tube degradation
and suggested or proposed remedial action.

E. All records authored, sponsored or commissioned
by NRC and/or its employees which refer or relate to tube
degradation, denting, corrosion, cracking and/or related
phenomena in any steam generator sold or manufactured for
any domestic nuclear power plant including, without limi-
tation, analyses of the causes of said tube degradation
and suggested or proposed remedial action.

F. All records provided to NRC by WEC which refer
or relate to cracks in rotating components known as discs of
steam turbines sold or manufactured by WEC for a nuclear power
plant other than IP2 including without limitation, WEC analyses
of the causes of such cracking and suggested or proposed
remedial action.

G. All records provided to NRC by any person
other than WEC which refer or relate to cracks in steam
turbine discs sold or manufactured by WEC for a nuclear
power plant.

H. All records authored, sponsored or commis-
sioned by NRC and/or its employees which refer or relate
to cracks in steam turbine discs sold or manufactured by
WEC for any nuclear power plant including, without limi-
tation, analyses of the causes of such crackirg and suggested
or proposed remedial action.

I note that it is the policy of NRC to disclose
records which NRC might consider exempt from disclosure
if such disclosure is not contrary to the public interest
and will not adversely affect the rights of any person.
10 CFR § 9.9. Accordingly, for any record for which NRC
claims an exemption would you specify not only your basis
for claiming the exemption but also the reasons why this
policy is not applicable.

As provided in the amended Act and 10 CFR
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§§ 9.8 and 9.9, I will expect to receive a reply to this
request within ten working days of your receipt of this
letter. Costs not to exceed $500.00 are acceptable and
will be paid. Should estimated costs of production excced
that sum, please advise me prior to commencing production.

Yours truly,

/A

r

avid J. Lon



