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. . DUKE PoweEr COMPANY
' PowERr BUILDING
422 SouTH CHURCH STREET, CHARLOTTE, N. C. 28242

WILLIAM O. PARKER, JR. February 16, 1978
VicE PRESIDENT . .
STeAM PRODUCTION

Mr. Edson G. Case, Acting Director

Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission Lo
Washington, D. C. 20555

RE: Oconee Nuclear Station
Docket Nos. 50-269, -270, -287

Dear Sir:

In response to your letter of December 9, 1977 concerning steam
generator operating history, please find attached the information
requested with regard to the Oconee Nuclear Statiom.

Very/truly yours,

William 0. Parker, Jr. L)
KRW:ge

Attachments
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TILERHONEI ARZA 704
h. 373-4083




ATTACHMENT 1
OCONEE NUCLEAR STATION
UNIT 1

STEAM GENERATOR HISTORY




OCONEE NUCLEAR STATION

UNIT 1

I. BASIC PLANT INFORMATION

Startup Date:  July 15, 1973

Utility: Duke Power Company

 Location: Seneca, South Caroliné

Thermal Power Level: 2568 MWt

NSSS Suppiier: Babcock and Wilcox (B & W)

Number of Loops: 2 |

Steam Generator Supplier, Model No., Type: B & W, 177 FA, Once Through
o Steam Generator (OTSG)

Number of tubes per Generator:v 15,530

Tube Size, Material: Alloy 600; 0.625" OD; 0.557" ID

II. STEAM GENERATOR OPERATING CONDITIONS

Normal Operation

Inlet Temperature: 602.8°F

“Primary Pressure: ‘2200 psi

Secondary Pressure: 925 psi

Allowed Leak Rate: 0.3 gpm

Primary Flow Rate: 65.66 x 106 1b/hr
Accidents

Design Basis LOCA; Maximum Delta-P: 925 psi

Main Steam Line Break; Maximum Delta-P: 2200 psi
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III. STEAM GENERATOR SUPPORT PLATE INFORMATION

,Maﬁerial:”SA;ZIZ;B Carbon Steel
Deéign Type: .Broéched |
Design Code: - ASME IIT (through 1967)
Dimensionsf 58.7" R, thickness 1.5"
Steam Flow Rate: 5.3 x lOé 1b/hr

Tube Dimensions: 5/8" D (nominal)

IV. STEAM GENERATOR BLOWDOWN INFORMATION

Oconee Nuclear Station's Once Through Steam Generators (OTSG) are not
designed to perform normal blowdowns. There is no operational requirement
to perform normal blowdowns. The steam generator sample line, however,

can provide a limited blowdown capability of 1 GPM during power operation.




V. WATER CHEMISTRY SPECIFICATIONS -

A, Feedwater (Normal Power Operatiomn)

Total Solids | 10 ppb (max)
Cation Conductivit? o 0.5 umﬁb/cm (max)
DiSsolvéd Oxygen as Oy ,‘ 7 ppb (max)
Hydfaziné as NoHy | - 1-25 ppb

Silica as Si0p, | ' 26 ppb (ﬁax)
Total Iron as Fe B . 10 ppb (max)
Total Copper.as Cu 2 ppb (max)

pH @ 77°F . | 9.3-9.6

Lead as Pb 1 ppb (max)

Feedwater (Staftﬁp*)

Total Iron as Fe | . 100 ppb (max)

Cation Conductivity 1.0 pmho/cm (max)
DissolVedVOxygenbas 0y 100 ppb (max)

‘Hydrazine | ©-300% «of stoichiometric O,

‘*Established.prior_to feeding OTSGs.

B. OTSG Water (Less Than 10% Steaming)

pH o 9.0-10.5
Cation Conductivity 10 pymho/cm (max)
_Chloride 1.0 ppm (max)

Sodium - 2.0 ppm (max)



OTSG Water (Layup)

Ammonia.as NH4

ph @ 77°F

Hydrazine -

Sodium

Cation anductivity

Condenser Cooling Water

Condenser Cooling Water is obtained from Lake Keowee. There are no

demineralizers or cooling towers installed. The following is a table

10 ppm (nominal)
2 ppr-20 ppm range

9.5-10.5

200 ppm initial "

- 50 ppm (min)

1.0 ppm (max)

10 ymho/cm (max)

of representative chemistry values:

‘Calcium
Magnesiﬁm
Sodium

Potassium

Bicarbonate Alkalinity

Sulfates
Chlorides
Phosphates

" Nitrates

Free Carbon Dioxide

-Silica
~“Total "Tron
Maﬁganese

pH

2.2
0.7

1.7

0.9

13.6

<0.2

11.0

6.1

ppm.
ppm
ppm
ppm
ppm’
ppm
ppPm
ppm
ppm’
ppm

ppm

0.05 ppm

0.12 ppm

6.5-

7.0
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VI. TURBINE STOP VALVE TESTING .

3 Turbine Stop Valve Teéting had beeﬁ performed on a daily-basié from
initial startup ﬁntil February 1974, when weekly testing was initiated.
In July 1975, the’festing ffequency was returned to a daily basis

' for-stbp valves aﬁd weekly for the control valveé.. In March 1977
when it appeafed.that stop valve testing might boséibly contribute
to steam generator tube failure, the frequency was changed back to

monthly.

Frequency

Actual: Monthly (maximum time between tests is 6 weeks)
‘Recomménded: Daily (turbiﬁe vendor)
| Monthly (steam generator vendor)
Power Level |
| Actual: 65 percent full power, or
94 pefcent full power if power reduction not desirable

-Recommended: ..-65 percent .full .power .(steam-generator vendor)

No recommendation (turbine vendor)

Testing Procedures .

Actual: Stroke Length - full - 8.5 inches
- to trip - 8.0 inches
Stroke Rate - open to closed - 13 sec.

- close& to open - 27 sec.

Recommended: same as actual




VII. STEAM GENERATOR TUBE DEGRADATION HISTORY

INSERVICE INSPECTION RESULTS -
A. " November 1974
Initial Réfueliﬁg Inservice Inspection
Steém Genérafor_lA{ '
Number of Tubes Iﬁspected: 573 (3.69%)
Number of tubes plugged: O
Metalurgical Exam Results: No evidence of degradation in
excess of 20% |
Steam,Geﬁerator 1B:
Number of Tubes Inspected: '453 (3.17%)
Number of Tubes plugged: O
Metalurgical Exém Results: No evidence of degradation in

“excess of 207.

B. March 1976 - 293 Effective Full Power Days (EFPD) since last
refueling inspection

Steam Generator 1A

Numbef of'tubes inspected: 469 (3.02%)
"-Number of tubes plugged: O
Metalurgical Exavaesuitszl No evidence of degradation
in excess of 20%
Steam Generétor 1B ‘
Number of Tubes Inspected: 495 (3.19%)
Numbef of tubes plugged: O

Metalurgical Exam Results: No evidence of degradation in

excess of 20%




‘ C. Augﬁét i977_- 308 EFPD since last refﬁéling inspection
" Steam Generator 1A | -
_'Number of tubes iqspectEd: '2500 (16.10%) .
‘Numbér of tubes plqgged prior to this fSI: 2 (.01%)
Number of tubes plugged fhis ISI: }5 (.03%)
: Métalurgica; Exam RéSults: 1All 5 tﬁbes were-in periphery
| region'and exceeaed degradaﬁion limits. All five
tubeé showed localized OD degradation with a
naximum wall-thinning of 60%. The défect area was
- at the l4th support plate. The tubes were 8-5,
_ 117-107, l46-14, 147—ll_aﬁd 7=4.
Steam Generator 1B
Number of tubes inspected: 5004 (32.227%)
Number of tubes plugged prior to this ISI: 19 (0.1%)

Number of tubes plugged this ISI: 34.(0.22Z)




Metalurgical Exam Results:

All tubes were in the periphery region.

All_tubes pluggéd showed localized OD dégradatibn_

with a maximum wall thinning.of almost 100%.

The defect area was at the‘léth support plate

except as noted:

88-122 (9th) 64-1251) 99-125 138-68
68-127 37-4 100-124 51-123
75-121 (12th) ~ 8-49 101-120 68-131‘)
76-122 (12th) 60-114 (12th) 101-122

43-108» 100-122 (13th) 93-110

41-110 75-113 (1l4th) 62-11

16-71 9-51 (12th). 61-12

17-79 (13th) 8-48 7-32 (between 12th-13th)
60-127 76-111 7-53 (1lth)

61-123 83-117 133-56 (11th)

(L

not plugged this IST

(2)

removed for further study

Tubes 22-92, 133-57, and 79-2 were ‘also plugged during this ISI for reasons

other than exceedance of degradation limit.




. '

" REGION

Region‘

Periphery of Bundle (1)
Tubé‘Lane_(Z). '
Interior ’ ‘ -

Total .

IDENTIFICATION

_ #”TdbeéfWithin'Région

6806 (43.82%)
636 (4.09%)
8088 (52.08%)

15,530

"JAllowedfwall;Lhinning"beforg%plgggipg = 407

@H) Defined as tubes outside a 12 sided polygon connecting support rod

positions (720 rows)

. (2) Within 5 rows of open tube lane



. VIII..  ABNORMAL OPERATIONAL EVENTS

'A.  October 31, 1976 R0-269/76-17 - OTSG 1 A
Number of tubes leaking B ‘_ 1

Nu@ber of additioﬁal tubes inspected 15
Total number'plugged/femoved '  ’ 2
Summary - | _. | |
-é)' Tube 77-17 plugged. due to leakage '

b) ‘Tube 77-18 also plugged

B. Decémber.S, 1976 ‘R0-269/76-I9 ~ OTSG 1 B
Number of tubes leaking o 1
Number of'additional tubes inSpectgd 139
Number of tubes plugged/removed | 4
- Summary
| a) - 114-109 plugged due t§ leakage’ at l4th supﬁort plate (SP)

b) Tubes 113-110, 75-18, 113-115, also'plugged

' C. .Jamuary 15, 1977  R0-269/77-2 OTSG 1 B
.l'Number‘of ;ubesvleaking o 1
;»Number of ﬁubes addiﬁional inspebtéd 140
'  Numbér of tubes'pluggéd/removed | _ 2.

Summary . ‘ -
a) Tube 75-12 plugged due to crackkat uppef support.

plate

b)i- Tube 81-128 also plugged.




c)

D. Febrpafy;28, 1§77’.'R6¥269/77-81 ) j':OTSGiliB
" Number of tubes leaking _:: 1
NumberiO£~additioﬁal‘tﬁbeé»inspected - 737
Nﬁmber:of tubes plugggd/remoéed‘ : 6 .
.Summari _ | -
:ajj ,Tubé;32—l3 glugged due to leakage ét‘l4th‘SP,"
_ib) " Tubes also.pluggedﬁ 101e4, 33-14, 2-7,.77425, 2-8.
- e) | Tube. removed: 77—25 . |
'E.  March 22,71977 | 'fROJZ69/77-l71Y ‘OTSG l"ﬁ
| Number‘of tubes 1eaking ‘_ ' 1
Number of additional tubes inspected 100
Number of tubes pluéggd/removed : -5
Summary | ‘ |
a) .Tube 77-25 identified as leaker (wéld failure in old plﬁg)V
b)A Tubes also plugged: 77-3, 77-5, 77-8, 77-22, 77-29
F. May 7, 1977 RO-269/77-16 OTSG 1 B
‘Number of tubes leéking : o1
Nﬁmber'éf Additiénal tubes inspected 507
"NumBer of tubes pluggéd)rémo§ed B 3
Summary .
a) Tube 77-15 identified as leaker with.créck 1/4" below
| upper'tuﬁe‘sheet
vb) Tﬁbe 17-5 also piugged;

Tube 75-18 removed




© IX.

CONDENSER INFORMATION

As stated earlier>in Section V of this report, watér;from Lake Keowee

qisAusedwthprovide«condenser~cooling.',Condenser~tubesfaré made of

304 Stainless Steel. During operation, tube leakage is detected by

jsecpﬁdary chemistfy analysis for silica; a ‘maximum of 20 ppb.is allowed.

A search -for a tube leak occurs whenever the silica concentration in

the secondary begins to increase.

Condensor tube leakage;-

Date —_— : 'Remarks

November 1974 - 2 tubes plugged 




X.  RADIATION EXPOSURE WITH RESPECT TO STEAM GENERATORS
‘Repaizy D

Date  ;f,,Generator o Dbse.(Exgﬁ“&iRepaif) Comment : .
11774 f:,.AV&‘B I -‘_344 :»-.]7 H. | Eirst Refueling ISI
"3/76 tv A &‘BP' o - 28,3 . Second Refueling ISI

10/76 A ) 22 7 0TSG A leak

12/76 B S as ;; . 0TSG B leak

1/77.‘ B , .> - 18.7 o OTSG B -leak

217 B s o OTSG B leak

'5/77 B L - 18 ; - | OTSG B -leak

8/77 A& 3 o 25.7 (exam) Third Refueling ISI

20.4 (repéir)
Total A& B 391

(1) Dose in man-rem; testing and repair were not always separable. = .

XI. 'DEGRADATION‘GROWTH

0TSG 1B
Tube Numbér " Location - 2/76  1/71 5/ 9/77
90-124 = 14th S.P. - -  20-30% 25-30%
113-112 l4th S.P. - - 30z 30%
g1-128 1l4tns.e. ezt sz -~ . -
. 98-128 - lath S.P. - — oz 3%

No evidénce of real degradation growth in tubes 90-124 and 113-112.
Tube 81-128 was plugged 1/77 and tube 98-128 is stili in service.
EFPD between 2/76 - 1/77 is approximately 179.

EFPD between 5/77 - 9/77 is approximately 63.

- «(1) “Computer sevaluation techniques not available at time but tube

was backchecked when‘SOZ‘indication was observed.

- ‘There are no tubes with a degradation history in Steam Generator 1A.




- ATTACHMENT 2
. OCONEE NUCLEAR STATION
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STEAM GENERATOR HISTORY




II.

- OCONEE NUCLEAR STATION

- UNIT 2.

BASIC PLANT INFORMATION

" Startup Date:1.Seﬁtembe; 9, 1974 -
- Utility: DukévPower‘Compéﬁy,
Location:f-Seneca, South Carolina

. Thermal Power: 2568 MWt

NSSS Supplier: Babcock and Wilcox (B & W) .

gNumbér of Loops: 2

SteémECeneratOr'Supplier,'Model‘No.; Type: B & W, 177 FA, Once Thrdugh
' Steam Generator (OTSG)
Number of,tubes‘pér Generator: 15,530

Tube Size, Material: Alloy 600; 0.625" 0OD; 0.557" ID

STEAM GENERATOR OPERATING CONDITIONS

 Normal Operation

Inlet Temperature: 602.8°F

: . - 6 . N
1uPrimarymElowﬁRate;,:65,66Qx010fﬂxb4hr

Priméry.PreéSure:; 2200 psi.

Sedoﬁdéry~PteSsure:«i925 péi:.

" Allowed Leak Rate: ljgpm

Accidents

Design Basis LOCA; Maximum Delta-P: 925 psi

‘Main Steam Line Break; Maximum Delta-P: 2200 psi




"f' III STEAM GENERATOR SUPPORT PLATE INFORMATION

1 Materlal‘ SA 212 B Carbon Steel
IDgSign Type.. Broached o
Design Code: ASME IIT (thru 1967)
Diménsiohséi 58 7"R thlckness 1.5"
Steam Flow Rage. 5. 3 gt 10 1b/hr

. Tube Hole Dimensions 5/8" D (nomlnal)

IV. STEAM GENERATOR BLOWDOWN INFORMATION

':@OcﬁnéEHNucIear“Stﬁtidﬁ?SfohgeﬁThrbugh”SteamfGénéraﬁors (OTSC)'are ﬁot
designed_td pérform nprﬁal.blowdowﬁs. ‘Thefejis no:operational

: requirementffo perform normal blowddwns. Thevsgeam generatorbsémple
liné, however, can:prp§ide’a limited blowdown_caﬁability‘of l:GPM

 during power operation.

v. WATER CHEMISTRY SPECIFICATIONS

Water chemlstry spec1f1cat10ns for Unit 2 are the same as Unit 1, and

are cdntained in Attachment 1, Section'V.

'VI. TURBINE STOP VALVE TESTING
‘Turbine stop valve tééting procedufes for Unit 2 are the same as those

for Unit 1 and are contained in Attachment 1, Section VI.




AEIVII STEAM GENERATOR DEGRADATION HISTORY B

;' INSERVICE INSPECTION RESULTS

;A,' Aprll 1976 - Inltlal Refuellng Inspectlonvwfl
o Steam Generator 24 | : |
| Number of tubes 1nspected 479'(3 087)'u
Number bf tubes plugged prlor to thlS ISI ZO ~:
‘l Number of tubes plugged thls ISI O: |
Metalurglcal Exam Results No ev1dence of degradatlon ‘in -
excess Qf 204
1Steam;Genena§orLZB‘ |
Number of tubes:inspected:.'476 (3.07%5 .
Number'of‘tubes.plugged prior.to’this'ISI: .O
. Number of tubes plugged this ISI: O |
Metalurgical Exam Results: ﬁo'evidence of degradstion in

excess of 20%

B.  August 1977 - 277 EFPD since last refueling inspection
Steam'Generator 2A
“Number of“tubesliQSPeeted: “506 (3.26%);g
.Number of‘tubes plugged'pridr to this ISI: O]i.
Number of tubes plugged this ISI Ovl. |
Metalurglcal Exam Results; No ev1dence of degradatlon in
' excess of 207% |
SteamAGenerator 2B - »
Number of tubes inspected; 987 (6.36%)

‘Number of tubes plugged prior~to'this;ISI: 3 (.OZZ)

Number of tubes plugged this ISI: & (.037%)




L :_‘_Y' .- . ~f_Metalurgiéél Exam'ﬁééulﬁs;.;Threeitﬁﬁééfﬁiuggéd‘&ere“in‘vfl
. ;?;gtﬂgii;ﬁé :ggiénvaﬁd'dnéiiﬁ.théiihiefiéf,' M;ximum degrada-.
- ﬁio@VWaéiin'exééss of 40%..~All Wefefdegradgd ét.;he lSth
 SP“excep; thé:iﬁﬁéfiéf:tube, whicﬁiwas é;'the“iZ;hfo.
. fvThg’ﬁlﬁggedvtubes'wefé:)fSQSOLane . |
ST : - ;5;9‘Lénea-;‘”_
. 78-2 Lane

: l12429'Interibf
" .REGION IDENTIFICATION

Region -  # Tubes with Region

Periphery of Bundle (1) . 6806 (43.82%)
Tube Lame (2) © 636 (4.09%)
Interior , 8088 (52.08%)

Total . - - 15,530
Allowed wall thinning before plugging_=,40%

- (1)  Define as tubes outéide a'lZ sided bolygbn’éonﬁectihg.suppoft rod

pqsitions'(”ZO”fOWS)

(2) »Withih 5 rows of dpen tube lane.




| VIII. f:A ABNORMAL OPERATIONAL EVENTS

| December 4, 1976 RO—270/76-15 Coa OTéG:ZEE
| Number of tubes ieaklng S ' ;; o dil.l o
Nuuber of additional tubes'inspected 7:g" 133
:ZJNumber“of tubee;plugged/reﬁeredb. - 4‘_@;,v‘3
b..}suﬁﬁgé »‘ [ . o

- .a) 1 Tube 77 23 plugged due to leakage at upper tube sheet
b) Tubes also plugged 77-27 124~42

) Tubes ‘removed: 77—27 77-23

IX. 'CONDENSER INFORMATION

- As stated earller in Sectlon V of this report, water from Lake Keowee

: is used to provide cendenser coqllng. Condenser tubes are made of
.304¢Steinless Steel.; During eperation,‘tube leakage is detected by -
secondery‘chemistry analysis for siiice; a mauimum of 20 ppb is
allowed. A search for a tube leak occurs whenever the silica concen-

“tration in the secondary begins to increase.

' Cendenser'tube leakage:
Date . - .. ”V'.b ) Remarks

January 1975 o - o : :2 tubes plugged




X RADIATION EXPOSURE WITH RESPECT TO STEAM GENERATORS

'.fDaté“
'4/76R:"
12/76;

8/77”

1/78

10/77

Total
(1

@

.ﬁGenerator ._t; Dose (Exam & Repalr)( ) : Coﬁménts.
AsB .;T o »2.1‘ R First'Refueling ISI
B s :;'E .. OTSG B leak
R?AE&_E E -,:-: :;_f;i3.$ (éXa@)-‘,}‘ g Second Refuellng ISI
o o 36;5l(;épaif)A ;;E; SOAK"Instrumentation
insertiéﬁ 1 (2) and OTSG
‘repair |
s BT - o ~ OTSG B leak and SOAK
1,,l_' v - v ':'.' .reméval -

B "~ 18 (exam)  OTSG B leak
A&B | " 106.1

Dose in man-rem; examination and repair dosages could not always

‘be separated. |

SOAK'(Second-Of-A—Kind).FloWQVibration'instrumentation added for

'*fa&ditioﬁalﬂinfﬁrﬁétionwonfﬁésSible=Causes;of¢OTSGmleakage.




’lf in: ;DECRADAiION'GRowiﬁ»sufﬁ"‘ 
B fid.-'r_'sc; :'213"'. . | |
| T;be Nuﬁbefl: quatidﬂt “"l2/76 . | . 6/77>
; 755 - 15th S:P.f‘ T S &
7» 7§79"'  :ff1 15£h;S.P.7 a0z ;' ' 607

7514 15th's.P. - 20% - - 20%
" "EFPD between 12/76 - 6/77 is appfoximateiy 180.

'Tube‘75-5 has sinée been stabilized, tube 75-9 has been removed and .

tube 75-14 is still in service.

There are no tubes with a,degradation history in Steam Generator 2A.
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“. OCONEE NUCLEAR STATION

1.  BASIC PLANT INFORMATTON
| 'Starﬁup_bé;e;"'Dgceﬁber’ld;'1974
.‘ffugiiityi1{Dﬁke Pq§¢:;Coﬁpany f‘
LbcatibnﬁlKséneca;JSouth'éaroiiﬁé'
The;mal_Poweri 25681MWt* 
NSSS Sﬁppliér;_nBébcéck_& Wilcox (B & W)
f“Number bffLoopé: 2 _" | R
Steam GeneratbrTSuppliéf, MOdel‘No.,Type: B & W, 177 FA, Once'Throﬁgh '
- Steam Génerator
Number of tubéé per Generator: 15;530

Tube Size, Material: Alloy 600; 0.625" OD; 0.557" ID

II. STEAM GENERATOR OPERATING CONDITIONS

Normal Operation

Inlet Temperature: 604°Fq

'Primary Flow-Rate: 65.66 x 10- 1b/hr:
7’ Primar§'PresSﬁre£.'22001psi ” v
Secondary Pressure: 925 psi =~

Allowed Leak Rate: 1 gpm-

Accidents.

Design'Basis LOCA; Maximum Delta-P: 925 psi:

Main Steam Line Break; Maximum Delta-P: 2200 psi




III STEAM GENERATOR SUPPORT PLATE INFORMATIONI@‘”‘

*fMaterlal" SA 212 B Carbon Steel f}”f\ﬁ

: De51gniType Broached

" Design Code: 'ASME III (thru 1967)

'Dimensiqns:: 58 7"R thlckness l 5"

':lZSteam:FIoﬁ‘Rate 5.6 %10 lb/hr

Iv.

VI.

»;TuBeﬁHolé'Dimen51ons:j-5/87 D (nomlpal)

- STEAM GENERATOR BLOWDOWN'INFORMATION'

”Oconee Nuclear Statlon ‘S Once Through® Steam Generators (OTSG) are not

designed_to*perform normal blqwdqwns.' There is no operational requlrement _

to perform nermai blowdowns. The steam generator sample line, however,

can provide a limited blowdown capabiIity of 1 GPM_duriag powervoperatiOn.

' WATER CHEMISTRY SPECIFICATIONS

Water chemistry specifications for Unit 3 are the same as Unit 1 and.

are contained in Attachment 1, Section V.

TURBINE STOP VALVE TESTING PROCEDURES

Turblne Stop Valve Testlng Procedures for Un1t 3 are the same as

_those for Unlt l and are’ contalned in Attachment l Sectlon VI




" 'YII. STEAM GENERATOR DEGRADATION HISTORY - =~

':T.A;Q:ENdfémbér.19?6:fulﬁitiéi{Réfgé;iﬁéAIﬁsfécfion”ﬁfilﬁ
,”; ¥Sté;ﬁ“Cenéfétbt”3A' o o ‘
Number af:tubes inspeéfed: '556'(3777Z)ﬂ
Number of tubes plugged prior to this iSI£:ﬂO'
'-'- :Nﬁﬁbef:pf ﬁuﬁés;piéggé§ phié ISI:;VOﬂ.1
- ﬁeﬁéiuféiééi_ExgﬁlRésulfsil No:éQideﬁéé of degradétidn:in
egcgsé 6f 2QZ.v | | |
”sﬁéam Géné#atéff331_:~l
_;ﬁumﬂéf_gf:;gbééﬂinspeqted:ﬁ 439.L3.l5%). |
'xﬁumber of tubes:éluggednériof“té this ISTI: 3 (O;OZZ)Fi
_ Numbér of tuEes pluégéd:this ISI:' 0 |
'Meﬁalﬁrgicél Exam Resnlts:' 4 tubes had degrédation between
20%30%.  N6 othér tub¢S'showed‘evidencé of degradation in
excess. of 20% o
B. Octobér»l977 —l289 EFPD since 1aét fefueling inspectiéﬁ
Stééﬁ_Generator 3A1 N _ -
o Numbg; of‘tubes inspédtgd{ 11090 (7.00%):
: NﬁmbéF'ofrﬁqbésiplﬁggediérior'to.ﬁhi§ iSI; ,0 : . >;
1  ‘HNumber’ofytubes'?lﬁgges thié’iéi:'_o f.i'i
Metélp:éical Ekam“ReSults:'~No:e§idence 6f;degradatioﬁ in,éxcess
of 20%V- - |
Stéam Genéfato£‘3B
Nuﬁber of_tﬁbes_inspecteaﬁ 1090 (7.00%)

 Number of tubes plugged prior to this ISI: 20 (0.13%).

‘&Number;of\tubes'plugged,this;ISI:,fO
_Metalﬁfgiéal Exam Results: 6 lane tubes had evidence of degradation

between 20%-40% at the 15th SP but were not plugged.




" REGION IDENTIFICATION - .

- wiRegfon . . . 0 . .4 TubesWith Region

o fPeriphe#y o£7Bundle (L) " 1_ ': :”“;: 6806 (43;82%) B
f'fgbe Laﬁel(2)“;;' {q:; f;ifQ[ P ~2;;'i1j51¥636 (44092)5,7 f;{1;“
Imterior . ..o . 0t 8088 (52.08%)°

Total . U o o .0 15,530
' Allowed wall thinning before plugging 40%

(1) Defined as tubes outside a 12 sided polygon connecting'suppqrt

rod.positighs.(“ZO TOows)

(2) Within 5 rows of open tube lane




o yIII.

{j;ABNORMAL OPERATIONAL EVENTS .

A:;. July

21, 1976 ‘z‘ RO—287/76 10 }-i;;;fdrsbjsﬁJQQ-”

".”Number of tubes leaklng ' '"'>‘qu 1

ﬂNumber of-other ‘tubes inspected »_-14‘ ~uotgavailable )

| _Numbei of tubes plugged/removed:i"bg j“3,'

'ajr Tube 77+ll:wasvplugged due to leakage about 10

feet below tube sheet.

'b)‘} Tubes 81—63 37-6 were also plugged

A.",B;'- February 14, 1977 VRO-287/77-2‘  0TSG 3B

Number of tubes leaklng Y . B S

| Number of other tubes inspected 142

, Number of.tubes~p1ugged/removed ' 11

Summary

C. . . June

a) Tube 77~ 19 was plugged due to leakage from crack
at 15th SP
b) Tubes 75 2 and 77-12 thru -21 were also plugged

10, 1977 ~R0-287/77—8_' ~ 0TSG 3B

'"Number-of»tubes:leakiugd' L 1

'.Number of other tubes 1nspected o133

'lNumberwa tubes plugged/removed f;;;7'-_1 ’

* Summary.

a) Tube 78— l was plugged due to leakage at lSth SP

b) 'Leak rate was approx1mately doubled by mainsteam.

stop value test'conducted while leak was monitored -




£ D July 14 1977 f; R0—287/77 10 g*eL;-QTsc-sﬁfr;‘f_gw_,jf

:Z_Number of tubes leaklng "‘f;}t a ff; Qlﬂ f»ﬁﬂ!i; L

{;1d%Number%qfﬁqthesftubes*mnspeceed:fd..;lébr}‘

_ c.e'ﬁuaSQr,of tupes;elugged/remoued,b:-1 .,2;,
n. Summarz::‘\ ; | ”

| kdiyas,‘ Tube 77~ 2 was plugged due ‘to leakage ‘at bottom cf
| upper tube sheet

_b). _Tube.77—1 was also plugged

Ii.‘-chbENSER:INFoRMATiGN' a
As stated:eaflier.in Secticn v of_this report; water from Lake Keowee
is used:to proVide condenser cooling. 'Condenser tubes a:e'made of
304 Stalnless Steel.. ﬁuring operation, tube leakagesisfdetected by.
'secondary chemlstry analy31s for 31llca, a maximum of 20 ppb is

allowed. A search for a tube leak occurs whenever the sillca ‘concen-—

tration in the secondary begins topincrease.




fﬁCdndenser[fube;leakege;g{V'

r.Datem':v‘lﬁ T

' August 1976

© October 1976

"AFebruer§fl977b i:'“w

o April:1977

May 1977

December 1977 _;:

<"Remarks?‘t

?:Two tubes plugged

‘_Identlfled cause of prev1ous leakage as»

-j{; broken b?pass llne support member cau51ngd
-steam tu 1mp1nge d1rectly.on condenser |
. tubes. fPlugged approx1mately,lSO;tubes‘_
eretiwerexbeur f‘“,': o

VFOnetfube blugged\
*One tube plugged

‘;7V'Three tubes plugged .

10ne tube plugged o



 :";5_,x;f“lRADIAI1oN EXPOSURE WITH RESPECT TO STEAM GENERATORS IR
s Co o e )*“'5

o Date Cmonl Generator Dose (Exam & Repalr) o Cdmménté'

- 77/76 ?:v.?;ﬁff;i 3  o _a.j”ﬁ-ff:5’”7[f'i~':l f'_f f OTSG B leak | |
,A_r»;10/7§‘ ﬁ.f:. 7;§A:& B ‘ 5 ‘?_1;1"'.7""‘}5.4u'f" ;*'_;=f*F1rs: Refueling IST'
,.:’_‘2/77’, ;fﬂfﬁlq;g’ 3fﬂ5f;_f‘:t'l:{¢_, ffl9:1{§f *r_;. : ].qrsc53:1eag o
e fw; 7?i ¢l ;jBf{?;3{Tig§v;f.;53Jj?;§§5i5,}_f?{f:; [OTSG B leak
R I fﬁi”i e 63 OTSG B leak |
10/77 '*  ’ Cas® A 21.5 | ;""': Second Refueling IS

Total .- A&B . . - 528
'»(l)‘*Ddseﬁinfﬁaﬁéféﬁt]7Té9tingf&"feﬁairfweréfnot.31Ways€sépérable.

XI. DEGRADATION GROWTH

There are no- tubes: in eithenjSteamﬁCenerator‘A~Or vaith a degradation

history..




