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DuKE POWER CoMPANY 
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CHARLOTTE, N.C. 28242 
HAL B. TUCKER TLPnE 

VIGE PRESIDENT 
(704) 373-4531 

NUCLEAR PRODUCTION 

September 14, 1987 

U. S. Nuclear Regulatory Commission 
Attention: Document Control Desk 
Washington, D. C. 20555 

Subject: Catawba Nuclear Station 
Docket Nos. 50-413 and 50-414 
McGuire Nuclear Station 
Docket Nos. 50-369 and 50-370 
Oconee Nuclear Station 
Docket Nos. 50-269, -270, -287 
IE Bulletin 87-01, Thinning of 
Pipe Walls in Nuclear Power Plants 

Dear Sir: 

Attached is Duke Power Company's response to the subject NRC Bulletin.  

I declare under penalty of perjury that the statements set forth herein are true 
and correct to the best of my knowledge.  

Very truly yours, 

Hal B. Tucker 

LTP/95 
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xc: Dr. J. Nelson Grace 
Regional Administrator, Region II 
U. S. Nuclear Regulatory Commission 
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NRC BULLETIN 87-01 - RESPONSE 

Responses are given in order requested in Bulletin. Requests are stated and 
then answer given-.  

1. Identify the codes or standards to which the piping was designed and 
fabricated.  

The codes governing design and fabrication are: 

Oconee 
Design 

Safety Related: USAS 831.7 2/68 ed. and 6/68 Errata 
Non-Safety Related: USAS B31.1 7/67 ed.  

Fabrication 
Safety Related: USAS 831.7 8/69 ed.  
Non-Safety Related: USAS B31.1 7/67 ed.  

McGuire 
Design 

Safety Related: ASME Section III 1971 ed. Winter 1971 
Addendum 
Non-Safety Related: ANSI 831.1 1973 ed. Addenda A, B & C 

Fabrication 
Safety Related: ANSI 831.7 1969 ed.  
Non-Safety Related: ANSI 831.1.0 1967 ed. and 1969 Addendum 

Catawba 
Design 

Safety Related: ASME Section III 1974 ed.  
Non-Safety Related: ANSI B31.1 7/74 ed.  

Fabrication 
Safety Related: ASME Section III 1974 ed.  
Non-Safety Related: ANSI 831.1 7/74 ed.  

2. Describe the scope and extent of your programs for ensuring that pipe wall 
thicknesses are not reduced below the minimum allowable thickness.  

Duke Power Company's erosion inspection program is coordinated by a 
multi-department committee which was established in 1983 after the Oconee 2 
C-Bleed elbow rupture. Design Engineering Department analyzes systems and 
recommends test locations to the Nuclear Production Department. System 
analyzed are those identified as containing two-phase mixtures of steam and 
water, most frequently the turbine extraction and exhaust systems and 
heater drain systems.' The Keller Model is used for analyses and combines 
temperatures effects, steam velocity, moisture fraction and pipe 
configuration factors to determine erosion potential in pipelines.  
Detailed reviews of the piping layouts are then performed with further 
emphasis on configuration induced erosion. Test locations are prioritized 
and inspected until baseline thicknesses and erosion rates are established.



Prior to the Surry 2 incident, liquid-phase systems were not included in 
inspection programs since flashing water flow was not present. . However, 
our responses to the incident involved immediate inspections of feedwater 
and condensate systems near feedwater pumps, feedwater heater outlets, and 
sections of the feedwater bypass line. No test locations were found to be 
below minimum wall.  

Ultrasonic testing has been used exclusively for thickness measurements.  
Inspection frequency and corrective action decisions have been made using 
the following criteria: 

x = Actual thickness measurement 
t = Code allowable minimum wall 

a. x < t - Replace/repair prior to system start-up 
unless detailed analysis allows further 
operation.  

b. t < x < 1.20 t - Determine an erosion rate and if margin exists 
m m . for another cycle, inspect at some future 

outage based on rate and operational history.  

c. 1.20 tm < x - Consider inspection at some future outage.  

3. For liquid-phase systems, state specifically whether the following factors 
have been considered in establishing your criteria for selecting points at 
which to monitor piping thickness.  

Duke has taken a conservative approach in selecting test locations by 
testing a large number of fittings in a system. We have implemented 
testing for fittings where configuration, material, operating temperature 
and bulk fluid velocity combine to indicate an erosion tendency. Our bias 
toward a large test group allows some less obvious erosion locations to be 
detected. We have chosen not to emphasize a more selective analysis method 
until such a method is proven.  

Following is a discussion of items which influence pipe wall thinning: 

A. Piping Material 

Efforts for liquid-phase systems distinguish only between ferritic 
steel and stainless steel. Stainless steel fittings are given a lower 
priority for testin§. The presence of erosion resisting alloys in 
some ferretic steel is not presently considered. All. ferretic steels 
including carbon steel are given equal consideration as erosion test 
locations.



B. Piping Configuration 

Piping configuration is the emphasis of our final step in selecting 
test locations. Erosion of pipe wall material typically occurs first 
where there are changes in flow direction or reduction in flow area.  
Chances of erosion are more pronounced in areas where several fittings 
are directly connected. Duke Power Company practice has been to 
perform indepth configuration reviews of piping systems considering 
the following: 

1) Fittings that are erosion prone: 

* flow splitting tees 
* miter bends 
* short and long radius 900 elbows 
* special fittings such as wye blocks 
* reducers 

2) Piping configurations where several fittings are connected 
together can be erosion prone: 

* back-to-back 900 elbows 
* flow splitting tees with reducers 
* pige and pipe fittings around control valves 

90 0elbows on the discharge side of a valve 
900 elbows and straight pipe on the suction and discharge of 
a pump 

C. pH of Water 

Duke plants have always placed a high priority on maintaining pH 
within tight requirements. Our plants have pH tech spec ranges 
allowing 8.8 to 9.4 operation. The actual mean pH has been 9.1 to 
9.4. Excursions in pH have been of short duration. Our analysis, to 
date, does not include any influence from water chemistry.  

0. System Temperature 

A system operation temperature between 195 and 440 0F leads to 
consideration of erosion potential.  

E. Fluid Bulk Velocity 

A system fluid bulk velocity greater than 10 feet per second leads to 
consideration of erosion potential.



F. Oxygen Content 

Our plants have been operating with actual mean oxygen 
concentrations between 1 and 8 ppb. Our analysis, to date, does 
not include any influence from oxygen content.  

4. Chronologically list and summarize the results of all inspections that have 
been performed, which were specifically conducted for the purpose of 
identifying pipe wall thinning, whether or not pipe wall thinning was 
discovered, and any other inspections where pipe wall thinning was 
discovered even though that was not the purpose of that inspection.  

The Pipe Erosion Control Program for Duke Power Nuclear Stations is an 
inspection and failure analysis program developed to ensure the integrity 
of piping susceptible to erosion. This program includes but is not limited 
to the following piping systems: 

1. Main Steam 
2. High Pressure Extraction Piping 
3. Low Pressure Extraction Piping 
4. Moisture Separator Reheater Drains 
5. Heater Vents and Drains 
6. Feedwater/Condensate Piping 

Inspections are performed on the above systems by specific station 
procedures which provide a method for consistent surface preparation, grid 
layout, grid size selection, and grid orientation. As a general rule, 
ultrasonic inspections are performed with a Kraut-Krammer Bransen USK-6, 
USK-7 or equivalent.  

Enclosed is a copy of the summarized data from each of Duke's three Nuclear 
Stations which has been collected from 1984 to the present. Oconee Nuclear 
Station started its inspection program in 1976 but only the current data is 
reported. Additional data is available through the work request and master 
file system.  

Piping found to have significant wall thinning has generally been replaced 
with a material more resistant to erosion. Stainless steel is used when 
available. Patches or caps are used on a temporary basis until an outage 
of sufficient duration to make the necessary repairs.



5. Describe any plans either for revising the present or for developing new or 
additional programs for monitoring pipe wall thickness.  

Duke Power's Pipe Erosion Control Program is a dynamic program which is 
expanding to incorporate new industry findings. We are using the EPRI 
"CHEC" Computer Program for Erosion-Corrosion which is endorsed by Numarc 
to evaluate and possibly enhance our existing single-phase program. We are 
investigating the use of state of the art ultrasonic data collection and 
management systems to decrease the manpower for data collection and improve 
the record keeping and reporting processes.



I., 

ENCLOSURE 

/ 

0 

A



OCONEE NUCLEAR STATION 

System 

EOC * EOC EOC EOC 

Date dDC7p S6i /,P8 9 Date Date Date 
Total Oper. Hrs. Total Oper. Hrs. Total Oper. Hrs. Total Oper. Hrs.  

Cal. Minimum Calculated Next Minimum Calculated Next Minimum Calculated Next Minimum Calculated Next 

Component Min. Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled 
Code # Wall Reading Rate Test Date Reading Rate Test Date Reading Rate Test Date Reading Rate Test Date 

1___I



OCONEE NUCLEAR STATION 

System 

EOC - EOC EOC EOC 

Date 42 C (f-g /P9V Date Date Date 

Total Oper. Hrs. Total Oper. firs. Total Oper. Hrs. Total Oper. Hrs.  

Cal. Minimum Calculated Next Minimum Calculated Next Minimum Calculated Next Minimum Calculated Next 

Component Min. Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled 

Code # Wall Reading Rate Test Date Reading Rate Test Date Reading Rate Test Date Reading Rate Test Date 

___ . 130 .180 4kY4 aetv Goc. c 1 

l(0 .130 .Or FPLtACED E c il 

1 .130 .270 _ac-t 

\331 .130 Eoc.t 

B1f592 .130 &) 

161 - -130 EaC o0 

)t6 13o_ _ _ _ _ _ _ _ _ __ _ _ _ _



OCONEE NUCLEAR STATION 
System 

EOC 8 EOC - EOC EOC 
Date Date 7 /f Date 74* / Date 

Total Over. Mrs. Total Oper. Hrs. Total Oper. Hrs. Total Over. Hrs.  

Cal. Minimum Calculated Next Minimum Calculated Next Minimum Calculated Next Minimum Calculated Next 

Component Min. Test Erosion. Scheduled Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled 

Code f Wall Reading Rate Test Date Reading Rate Test Date Reading Rate Test Date Reading Rate Test Date 

/d~I.17,9 ~~22 ~ d % _______ _ __ _ __ _ ___ 

~ zZ e ~aa~.17Yi~~ _ _ _ _ _ 

Zd~± 2Z~ ~& ~5;-7 __ 

1__ _ _9_ 

A -Ix 1. 492_9_ _ _



OCONEE NUCLEAR STATION 

System 

EOC EOC / EOC EOC 

Date ( A'f Date fff2i7 Date Date 
Total Oper. Hrs. Total Oper. Hrs. Total Oper. Hrs. Total Oper. Hrs.  

Cal. Minimum Calculated Next Minimum Calculated Next Minimum Calculated Next Minimum Calculated Next 

Component Min. Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled 
Code # Wall Reading Rate Test Date Reading Rate Test Date Reading Rate Test Date Reading Rate Test Date



OCONEE NUCLEAR STATION 
System t 

EOC - 9 EOC - EOC EOC 

Date 1y(9eq"W. P/7Date / ff Date Date 
Total Oper. lrs. Total Oper. Hrs. Total Oper. Hrs. Total Oper. Hrs.  

Cal. Minimum Calculated Next Minimum Calculated Next Minimum Calculated Next Minimum Calculated Next 

Component Min. Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled 
Code # Wall Reading Rate Test Date Reading Rate Test Date Reading Rate% Test Date Reading Rate Test Date



OCONEE NUCLEAR STATION 
System A r. 'v 

EOC - EOC - EOC / EOC 

Date /'f Date- Date - p ///' Date 

Total Oper. Hrs. Total Oper. Hrs. Total Oper. Mrs. Total Oper. Mrs.  

Cal. Minimum Calculated Next Minimum Calculated Next Minimum Calculated Next Minimum Calculated Next 

Component Min. Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled 

Code # Wall Readine Rate Test Date Reading Rate Test Date Reading Rate Test Date Readine Rate Test Date 

>A / ±~ _ __ _ _ __ __ _ 

7 p p _ __ __ _ _ _ _



OCONEE NUCLEAR STATION 

System 

EOC - EOC - 9 EOC -/0 EOC 

Date - e2 fe , /ff Date- ezregev /ff Date ,r, iyer ,ff Date 

Total Oper. Hrs. Total Oper. Hrs. Total Oper. Hrs. Total Oper. Hrs._ 

Cal. Minimum Calculated Next Minimum Calculated Next Minimum Calculated Next Minimum Calculated Next 

Component Min. Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled 

Code # Wall Reading Rate Test Date Reading Rate Test Date Reading Rate Test Date Reading Rate Test Date 

f fi -2 - ___ 

'4~25 2_ 

AP ~ _ _ _ 
*7e 

~ _____ _ ____ __ ___ 

___ IR90~7 _ __ _ __ _ _



OCONEE NUCLEAR STATION 

EOC - EOC -9 EOC EOC 

Date (e Date- /ft Datej.. Y M Date 
Total Oper. Mrs. Total Oper. Hrs. Total Oper. Hrs. Total Over. Hrs.  

Cal. Minimum Calculated Next Minimum Calculated Next Minimum Calculated Next Minimum Calculated Next 
Component Min. Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled 
Code # Wall Reading Rate Test Date Reading Rate Test Date Reading Rate Test Date Reading Rate Test Date 

~ _ __ _ _ ___ 

Iv /26 __ _ _ __ _ __ _ __ _ _ _ 

~~9-~~~e!'6 //-AP _ _ _ _



S e OCONEE NUCLEAR STATION 
System 

EOC EOC FOC EOC 

Date Swrny Date Date Date 

Total Oper. Hrs. Total Over. Hrs. Total Oper. Hrs. Total Oper. Hrs.  

Cal. Minimum Calculated Next Minimum Calculated Next Minimum Calculated Next Minimum Calculated Next 

Component Min. Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled 
Code # Wall Reading Rate Test Date Readingz Rate Test Date Reading Rate Test Date Reading Rate Test Date 

IAZ 

ell __ 

Z 9 2 ?18 _ ____



System OCONEE NU*TATION 

EDC . DC /0 EC E0C 

Date Date SephvfAe 1977 Date Date 

Total Oppr. Mrs. - Total Oper. Mrs. Total Oper. Hrs. Total Oper (1s.  

Cal. Miniaum Calculated Next Minimm Calculated Next Minimum Calculated Next Hinimum Calculated Next 

Component Hin. Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled 

Code f WJall ead I j Rate Test Date Readinh Rate Test Date Reading Rate Test Date Reading Rate Test Date 

/HQ4 .00D; _D EC- )a 

Hg oo3 , 0(Dr,- /.2 

I///-.2o5 .1105 oC EDG ___ 

//-d6O .1/o5 )I Ec- 1 

gh D,?12 15 E -11 

//1Jo .45S 061 

-b '20 ,A -7p aC- //2 

);iD-.2o .1 5 __ 7 goc-1i 

]//-211 ,h~ /__S_ E_ 11_ ___ 

lIHD-.7)5 .06 EO____ __________/ __ __ 

In to ,027 ___ 0C/.2 ___ __ __ 

10/1-217 .O07 ______ EOC -D.___ ____ _____________



System OCONEE STATION 

EOC EOC /0 EOC EOC 

Date Date Septeobe 1987 Date Date 

Total Oper. Hrs. Total Oper. Hrs. Total Oper. Mrs. Total Oper. Hrs.  

Cal. Minimum Calculated Next Minimum Calculated Next Minimum Calculated Next Minimum Calculated Next 

Component Hin. Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled 

Code # Wall Reading Rate Test Date Reading Rate Test Date Reading Rate Test Date Reading Rate Test Date 

W-2-1o W07 E0C 1/2 

/HD-.221 .3( q c_ -0 

I 10-,2.23 . 341 

14D-22' .30 EOC-10 

S//bD-,22.5 ~Ar Reducer ___ ___ __________ ___ 

///D-22 x.io7 ___Rdcey £004 ______ ______ ___1__ ______ 

HD 10--228 .educer for-/I 

I/D-22 ,I07 EO- /I 

Ph -. 30 .3(69E*1 

I0D-232 .30 EO__ £- 10 

I/i-233 .Xl _ educer 

///-.233 s rc 

.03 
//4D-.)35 . 1x__ 6f 2 

LH -23(7 .18oi 1_er a rpm-i_ 

IJ1-tD.37 18B( EOG__ __ 0 -10 __ _ __ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _



System STATION 

EOC EOC 10 EOC EOC 

Date Date S"- Je ' /e87 Date Date 

Total Oper. Hrs. Total ODer. Hrs. Total Oper. Hrs. Total Oper. Hrs.  

Cal. Minimum Calculated Next Minimum Calculated Next Minimum Calculated Next Minimum Calculated Next 

Component Min. Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled 

Code # Wall Reading Rate Test Date Reading Rate Test Date Reading Rate Test Date Reading Rate Test Date 

/q -.23' F I? _ _ _ _ _ _ _ _ 

JAD-.23q .I8& EOC_10 
.144 

I8 t 

1IDl24/ rduer (OC_ 
. 177 

/D+ .9 educer E Z(_ ( /0 

/R/D--243 .o_ _educe rE / 

/b-244 2.2 E OC (f - /0 

jfl>..45 Lo to A__ E___ F6&/ ___ 21__ _________ 

JHD-.471 _39. Ec/O 

IH)-248 . EOG-lo 

/O-.4 .4 _2 Reducer 
.3~92

jHD-aso .29 2 R-d5ce EOCI/_ 

IjilD- Zs; .t 1 1r-Ibow EOC-// 
.135 RED4C)N(r 

I P H-,251 .p asow E-OC- II 
,135 RooDes le 

/JID- 02S1 .02 ______ OC-12___ ____ _____________ 

0-265 .02 EO __/2 

1il-.6L .05 - )_.



System OCONEE NU @ STATION 

EOC EOC 10 EOC EOC 

Date Date oevembe. /997 Date Date 

Total Oper. Frs. Total Oper. firs. Total Over. Hrs. Total Oper. Hrs.  

Cal. Minimum Calculated Next Minimum Calculated Next Minimum Calculated Next Minimum Calculated Next 

Component Min. Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled 

Code f Wall Reading Rate Test Date Reading Rate Test Date Reading Rate Test Date Reading Rate Test Date 

/ HD-.257 .05 [ IC-__ 
,263 

1 RD-.)58 ./77 REDUCER 

.1-77 )r-5 q ._0_ REIDLACCR_______ 

i/b- 02k9 . REDUCE 

J/*b-22 77 REDLLCER EOC
17 

//1I-243 09 REc c_ _o__/ 

/7/ -.264 /Pr 

I _ _-__5 .096 EOC- 12_ 

\ D-DbL, .0o( EDC- 1-2_ 

\D -.)8 .01 o -.  

} 6I9ab ,o 000-1 

I\0 4b :,0 .Oq0 E00- 12 

I 3G2 I 1f 

I) -X213 .09 (ao{ ',-1 

180 -.224 .09(o OG /Z 

\4D-)-75 000 0 ro-N



OCONEE NUCLEAR STATION 

System 

Ee EOC EOC EOC 

Date Date epfeber 197 Date Date 

Total Oper. Mrs. Total Oper. Hrs. Total Oper. Hrs. Total Oper. Hrs.  
Cal. Minimum Calculated Next Minimum Calculated Next Minimum Calculated Next Minimum Calculated Next 

Component Min. Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled 

Code # Wall Reading Rate Test Date Reading Rate Test Date Reading Rate Test Date Reading Rate Test Date 

J1D 27to ,~' %9. Oc-lo__ 

80t-Y17 .03 ___ 0_ OC-/.2 _______ __ 
I~~ I t7o4 

HD-278 .4. Reducce 

h/bD-7q ,/075 EoC(-// ______ ______ 

/4HD-270 .1D75 _(_C-// 

/HD-QMI ,3Go9 Ec-lo o 
.293 

I-I2?.2 .:o1 Rduce e o_-_ o 

] 0-.233 ,po EOC-fO ___ ______ 

;2 

2 I'D4 Reducer 
.14'k 

f 9-.2Y5 tI Redce 
. 375 

11D-28( .2_80 Redcher £oo-_.  
.390 

)~~~~~~~ it)-3 1 eue OC-10 

)jD-S g 2(o OC10 1JDJ1 ,~ ____ Reuce> j08-12________ ______ 

)1D 290 ,02 ____FOC-12___ 
______ __ 

.021 

)1if D-LL .o V EOC-12 

.177 

}-RD 07- b4 ov educevr 
.177 

0 X7 
__-__3 .0:4 Rdce-v EaC- i_ 

\wo- 2 4-.i( ___,_ E0C'- 10_ _ _ _ _ _ __ _ _ _ _ _ _



OCONEE NUCLEAR STATION 
System 

EOC EOC 1 0 EOC EOC 
Date Date Stptember 1087 Date Date 
Total Oper. Hrs. Total Oper. firs. Total Over. Hrs. Total Over. Hrs.  

Cal. Minimum Calculated Next Minimum Calculated Next Minimum Calculated Next Minimum Calculated Next 

Component Min. Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled 

Code # Wall Reading Rate Test Date Reading Rate Test Date Reading Rate Test Date Reading Rate Test Date 

IH8-2q5 .( iEOC-/2 

RD> ,056 C a-1/.2 

.os 

HD-307 .1 Reducer i56C-12 

I0-98 .05 E301 EOC-/2 

)IHD-30o , _ Reducer Eoc-'*2 

]D-303 .02- E6C-/2 
. 02 

J/10-303 . 02 _ __ ____EOC-12 _______________ ___ 

.143 
1P030 .oq, Reducer E C-// 

.143 

) 0l-305 ,oe EReducer E0C-11 

.o-S 

RD -ol. ,x4 educe Eoc-la 

D --36o .ox4 Reducer Eac-12 

.X7 

.10 7 

IHD- 30 .05 ReduLcer O EO6-) I 

45--31a .208 EC0-10 

\\-Nt-3\3 U 02_Enc-1



OCONEE NUCLEAR STATION 

System 

SeC EOC Jo FOC EOC 

ate Date Septevber 1987 Date Date 

Total Oper. lrs Total Oper. firs. Total Oper. Hrs. Total Oper. Hrs.  

Cal. Hinimum Calculated Next Minimm Calculated Next minimum Calculated Next Minimum Calculated Next 

Component Min. Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled 

Code # Wall Readina Rate Test Date Readine Rate Test Date Reading Rate Test Date Reading Rate [est Date 

IJRD-314 .O fo_1_ 

t)+D -3)5 o 7 Reduce 06- 
11  

_ 

IRD-3 (0 67 ReduLev- cC 1
) 

D +-3r7 .315 Ea_-lo 

)140-318 .315 IEoC-lo 

)HD-3)q ,5 E/ 

IID-3.o .3/5 _EOC-/O 

f-D -31 .315 c_ C0)10 

I MD-3>- . 1floEOC -11 

i HD-334 . I____o [____ 11_ ___ __ 

-2 HiD-32(a ./Bro __ ___ 
___ 

thD-3268 gEo.1 

1W-330 ,16 _lgoc-Io 

.1 10 

}MB-331 0 S615 0x- 10 

0 b-3?2 .3i'5 _0C- 10



OCONEE NUC.F.AR STATION 

System EC 

Date Date rPvte I +f 97 Date Date 

Total Oper. Mrs. Total Oper. Hrs. Total Oper. Hrs. Total Oper. Hrs.  

Cal. Minion Calculated Next Minimum Calculated Next Minimum Calculated Next Hinimum Calculated Next 

Component Min. Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled 

Code all adn Rate Test Date Readin Rate T Rate Test Date Readinf Rate Test Date 

11 D-334 . 1%o o-11 

) t-as.1% C0- 11I 

114D-336, .35 o-l.  

IR*33-7 ,1Reduvew EDG, I1I 

I Mb-332 .14 IEc( 11 

I D -33-7. 14-q E06-1l 

WP-340 .149 KoC-11 

I//D- 340A,41O'* 
/ 110-34) ,i741 ____0___ 0--I _______ 

.as7+ 

3//D-341 .14 _edce 

.194 

)IhD-344 i Rd___ 
.3I5 

I *D-345 oq4 uce 

.4 
/ HO-34(a _ _ __Rduce 

2-47 94Red ucer 

D-348 .115 E 

I D34q , 3165EO- 
/01 

u____ ____ J 12oArtcer I- H_



OCONEE NUCLEAR STATION 

syOstoc Syste EOC .0 OC O 

Date Date Septembe- 1917 Date Date 

T_ Total Over. lirs. Total Oper. rs. Total Oper. Hrs. Total Over. Hrs.  

Cal. Minim Calculated Next Minimum Calculated Next Minirmu Calculated Next Minimum Calculated Next 
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Component Min. Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled 

Code -Wall Reading Rpte Test Date Reading Rate Test Date Reading Rate Test Date Reading Bte T.est Date 

I-zI 

dZ ~ __ __ 

57/ 

dokZ1 -73 _ _ 
__



CATAWBA NUC . STATION 
SystemW_______________ 

Eac EOC EOC EDC 

Date Date Date Date 

Total oper. Mrs. Total Oper. Hrs. Total Oper. Hr. Tota Oper. firs.  

Cal. Minimum Calculated Next Minimum Calculated Next Minimum Calculated Next Minimum Calculated Next 

Component Min. Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled Test, Erosion Scheduled 

Code Wall Readine Test Date Reading Rate Test Date Reading Rate Test Date Reading Rate Test Date 

~ X~ 2L _A 

Z~Z/-S7_3 

/~~~~ 7ji7-Z _ 

A ~ M,_ _ _' _



______ ATAWBA. fNUC STATION 
System STATION 

wJCEC E-C EOC 
Date Z7 Date Date nate 
Total Oper. firs., Total Oper. firs. Totpl Oper. Mrs. Total. Oper. Hrs.  

Cal. Hinima Calculated Next Minimm Calculated Next Mininsm Calculated Next Minioum Calculated Next 
Component Min. Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled 

Code # Wall Readin Rate Test Date eeaaieR Rate TeDa Rdi Rate Tes Date adint Rate Test Date 

6~L /L__ _ _ 

~/ ~./I _ _ _ __-all_ ___ _ _ _ 

~ __ __ __ __all_ _ _ _



CATAWBA NUC STATION 
System 

EOC Z EDC FOC EOC 

Date K72 ( Date pate Date 

Total Oper. Hrs. - Total Oper. Mrs. Total Oper. Hrs. Total Opr. frs.  
Cal. Minimam Calculated Next Minimum Calculated Next Minimum Calculated Next Minima Calculated Next 

Component Hin. Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled 
Code & Wall Reading Rate Test Date Readinm Rate Test Dat iea4ng Rate Test Date Reading Rate Test Date 

4~1LZZ ___ 

____1720 _ __ _ 

ZL52 .72_a



CATAWBA NUC STATION 
System U 

EOC - _EOC EOC__DC 

Date ,w4-c /f Date Date 04__ 

Tota1 Oper. __ s. ___' Total Oper. Mrs. Total Op_ firs. -Total Oper. pg 

Cal. Hinian- Calculated Next Hinimum Calculated Next Hinimum Calculated Next Minima Calculated Next 

Component Min. Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled 

Code # Wall Reading R&to Test Date Readieg .4 . Test e ate Reeing .g.. Test Date 

__ _£2 _ _ __c%5 _ ___ ___ _



System e Un 

EOC / EDC EDC EC 

Date Date-pDtt nate 
Total Zper. Hrs. 77/ Total Oper. Mrs. Totl Oper Mrs. Total Oper. _ 

Cal. Minion Calculated Next Minimum Calculated Next Minimum Calculated Next Minian Calculated Next 

Component Min. Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled 

Code 0 Wall Reading Rate Test Date Read in Rate Test Date Reading Rate Test pate Readinh Rate Test Date 

/ 1 . .ov .. Z70 3___ 

zz -z .39~3 fZ.53__ __ __ _ __ _ _ 

6~~L ,? .3W _ __ _ __ __ _ __ _ 

lz 2~ -i- ' ' _ _ _ _ _ _ __ _ __ _ __



CATAWBA EUC STATION 
System 

EOC-/ EC F FOC EOC 
Date .'462f/ / Date (:2d / Date Date 
Total Oper. frs. 77 Total Oper. 15rs. Total Ope Hrs. Total Oper. lir 

Cal. Minim Calculated Next Minim= Calculated Next Minimum Calculated Next Hinimum Calculated Next 

Component Min. Test ErosiQn Scheduled Test Erosion Scheduled Test Erosion Scheduled Test. Erosion Scheduled 

Code # Wall Reading Rate Test Date Reading Rate Test Date Reading Rat Test Date Readine Rate Test Date 

/d'KZ /72 __3&_7 

104i /5-3 6~22f __ __ __ _ 

L~~d W 6 3 _ _ __ _ _ 

37g _ ___ _ 

LA L . -217 -32Y_ __



Sys eaCATAWBA NUC , STATION 
System 

Ec EOC P EC EnDC 
Date A;X*7 Date Date Date 
Total Opr. firs. 77-7 Total Oper. irs. Total Oper prs. Total Qer . _r.  

Cal. Minimn Calculated Next Minimm Calculated Next Minimu Calculated Next Minimum Calculated Next 
Component Min. Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled 
Code 0 Wall Readina Rate Test Date Reading . Rate Test Date R R Test Dt Readinr Rate Test Date 

11/J .dl V lo? _; .377_ 

__30 __ 

zo _ _ 

1L~~'/ ~ / j~ ___



CATAWBA NUC STATION 
System V__ U 

EOC / EOCF10 EDC 

Date zWr// Date 797 Date Date 

Total Oper. Hrs. .7/2 Z Total Oper. Mrs. Total Oper. rs. Tota Oper. Hrs.  
Cal. Hinimum Calculated Next Minimum Calculated Next Minimm Calculated Next Minimm Calculated Next 

Component Min. Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled 
Code 9 Wall Reading Rate Test Date Reading Rate Test Date Reading. Rate Test Date Readin. e test Date 

J81*



+ (;CATAWBA NUCAR STATION 
System 

Eax EOC EOC _ DC 

Date Date Date Date 

Total ps-oa Oper. rrs.- Total Oper. firs. Total 3~) firs. Total One_ _ Mirs.  

Cal. Minim Calculated Next Miniim Calculated Next Hinim= Calculated Next Minimum Calculated Next 
Component Min. Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled 
Code f Wall Reading Rate Test Date Road n t Rate Test Date *ejji,* RAa! es ate Reading Rate Test Date 

~~~ 72 _ _ ___ _ _ _ 

12,,0 _ _ _ _ 

11O e525_ _ __ _ _ 

/Z K &I _ _ _ _



SystemCATAWBA NIC STATION 
System 

U7 
FDC EO FOC EOC 
Date 65&o C A77 Date Date Date 
Total Oper. Hrs. Total Oper. Hrs. Total Oper. Hrs. Total Oner Hrs.  

Cal. Minimus Calculated Next Minimum Calculated Next Hinism Calculated Next Minimum Calculated Next 
Component Min. Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled 
Code f Wall Read in Rate Test Date Read in Rate Test D4p Reaing Rate Test Date Readine Rate Test Date 

*e .230 

/A~~ 1 /77 _ _ _ _ 

11 w~l- ,Z30 

Z50 

,.~Y/ 1? 77 _ _ _____ _ _ _ _ ___



CATRWBR MU c STATIO0 
System 

EOC EOC _0_ _C 

Date Df Date Date Date 
Total Oper. prs. - Total Oper. Hrs. Total OJer s. Total Oper. Hrs.  

Cal. Hinimum Calculated Next Minimum Calculated Next Hinim Calculated Next Minima Calculated Next 

Component Min. Test Erosiop Scheduled Test Erosion Scheduled Test Erosion Scheduled Test, Erosion Scheduled 

Code f Wall Reading Rpte Test Date Reading Rate Test Date Reading Rate Test Date Reading ate Test Date 

Z/~Z~ ,$91 11 ____



SysteeCATAWBA ICU* STATION 
system ~( 

EMC~ EDC IDC EWC 
pate e ssi** (f one Date oate 
Total Oper. -s Total Oper. Itr. Total Oper Ns. Total _0 erIL ..1L 

Cal. Minimm Calculated Next Minimn Calculated Next Minimu Calculated Next minimm Calculated Next 
Component Min. Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled 
Code 9 Wall Reading Rate Test Date Reading Rate Test Date Read4in Rate Test Date Reading Rate TestDat



pta:,vCATAWBA N[JC STATION 
System . t* 

EOC E MC N0C E0C 
Date St fy b er /90f Date Date Date 
Total Oper. rs. Total Oper. Mrs. -Total Oper Hrs. Total Opr Hs.  

Cal. Minimum Calculated Next Minimum Calculated Next Hinimus Calculated Next Minimum Calculated Next 
Component Min. Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled 
Code 0 Wall Reading Rate Test Date Readingz Rate Test Date Reagam Rate Test Date Reading Rate Test Date 

/ As- 2 .  

M/9 17 01



Syste J~i@ i?. rojCA(H &WBA MC 0 STATION/ 
System A 

EOC EOC 0DC FEOC 

Date OCIbb-e-r 19'/ ? Date Date Date 
Total oper. Hrs. Total Oper. Mrs. Total Oper, firs. Total Opero Hrs.  

Cal. Minimum Calculated Next Minimum Calculated Next Minim Calculated Next Hinimn Calculated Next 

Component Min. Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled 

Code & Wall jReadin Rate Test Date Reading R Test Nate Read ina Rate Test Date Readine Rate Test Date 

/.5-2 

/ H5-17 J)I2

//s-27 C 

///5-30 ,,t94 

M/4S-31 3_4 /// S-33S (2 

} S -36, AI



Syste ,~)CATAWBA NUC~JJ STATION 
systemit-O 5 

EOC I- EOC EOC EOC 
Date (PCTObro /9ff7 Date Date Date 
Total Oper. Hrs._ Total OSLLJ lL. Total oper. Hrs. Totp) Oper, MrTotal Oe. prz.  

Cal. Minimm Calculated Next Minimum Calculated Next Minimu Calculated Neyt Hinimm Calculated Next 
Component Min. Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled 
Code & Wall Readina Rate Test Date Reading Rate Test Date ReaTest Date eReaing Rate RaTe Test Date 

HS-10 .1421 

Ins-q ,)-M4_ 

/ /5-63 .3 

)I fi 63/_ 

n-Is-'r) q_ Iii._ 

349 

5L~ - a h _ _ 

MS53A341



System ~CATAWBA NU~ STATION 

EOC 2-)C EOC 

Date 0 hd/ / ' 7O Date Date Date 
Total Oper. Mlrs. Total Oper. rrs. Total Oor _i1s.  

Cal. Minimum Calculated Next Minimum Calculated Next Minim Calculated Next Mininus Calculated Next 
Component Min. Test Erosiop Scheduled Test Erosion Scheduled Test Erosion Scheduled Test, Erosion Scheduled 
Code 0 Wall Reading Rate Test Date Reading Rate Test Date Readin Rate Teat D -Readinst.Rate Test Date 

jHs-s .10-7 
/ M-s-Lo .J' of______ 

)J5 J(,I .ll o_ __ _ _



CATAWBA NUC L STATION 
syste. ff \e T 

EOC EDC EC EDC 
Date OCGYbr 12r? Date Date Date 
Total Oper. rs. Total Oper. Mrs. Total Oper. Hrs. Total Ope Hrs.  

Cal. minim Calculated Next Minimu Calculated N xt Hinimum Calculated Next Minimum Calculated Next 
Coaponent Min. Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled 
Code Wall Readina Rate Test Date Reading Re T P Rean Rat Test ate Read ine Rate Test Date 

H U Jr , oI It/ O 025_ 

Jv1 </ .639 

I)IVQ3 Sp2_ __ __ _ ___ _ _ 

/ hu6 13 1 

IAvfL68 25 __ Y_



JATAUA NUC STATION 
System 

EOC EOC FOC IDDC 
Date - /9iff Date Date Date 
Total Oer. rs. Total Oper. irs. Total Oper firs. Total Oper grs.  

Cal. Hinim= Calculated Next Minimum Calculated Next Minimau Calculated Next Minimme Calculated Next 
Component Min. Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled 
Code 0 Wall Readinp Rate Test Date Reading Rate Test Date Reies Readine Rate Test Date 

. 023 

24!Z1 .023 _______ ___ 

11WI3/ ad ___ 

- A9 

/6/b'2 c~3 (e_ _ _



CATAWBA NUC STATION 
System 

EOC EOC MOC EOC 

Date Date pate Date 
Total, Oper. Hrs.- Total Oper. lIrs. Total Oper Hrs. Total Oper_ rs.  

Cal. Minimum Calculated Next inimum Calculated Next Hinim= Calculated Next Hinimum Calculated Next 

Component Min. Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled 
Code 9 Wall ReI na Rate Test Date Reading Rate Test Date pea4Ira Re Test Date Reading Rate Test Date 

257 

_____~ 9-o___



CATAWISA NUCLAB STATION 
sy stem u 

EOC EDC OC OC 

Date D:5 ' pate Date Date 
Tota oer. firs. _ Total Oper. firs. Total Quer firs. Total oner. Hrs.  

Cal. Hinin.e Calculated Next Minimum Calculated Next Hinimna Calculated Next Minimum Calculated Next 

Component Hin. Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled 
Code f Wall Read in Rate Test Date Reaip Rate Test Dat Readin Rate Test Date Readin. Rate Test Date 

~/,/ i 2 , 7 _ _ 

e ~ I -~ __z ___



Sys LeaCATAW&BA NUC , STATION 
Systea 

EOC 7 EOC EOC mC 
Date Date Date Date 
To_tal Oper. firs. Total Oper. Hrs. Tota Oper. Hrs. Total oper .rs.  

Cal. Minimm Calculated Next Minimum Calculated Next Hinimm Calculated Next Hinimum Calculated Next 
Component Min. Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled Test, Erosion Scheduled 
Code Wall Reading Rte Test Date Reading Rate TestatL Read m fl. Ute Test Date Reading Rat Test Date 

///4- ZV 
/W_2_ /_ _ _ _ __ _ _ _ 

'el



Syst~ 6)CATAWBA ]w C BTATIOff 
System 

E0C MDC EC EOC 
Date Date Date Date 
Total Oper. )Hrs. Total Oper. Mirs. Total Oper. Mrs. Total Oner. Mrs.  

Cal. Minimum Calculated Next Miniamm Calculated Next Hinimum Calculated Next Minimum Calculated Next 
Component Min. Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled 
Code Wall Readingt Rate Test Date Readinit Rot Test Date ReadiM R T Date Readin. IhL2 Test Date 

16reo .- W49 

/6 e_ 3 _21 

Z 'f .3% I I D 

L -7 . jO 

/JP'JP .s _ _ ___RD_ _ _ __ __ _



System 

EOC _EDC EOC E0C 

Date / Date Date Date 
Total Oper. Hrs. Total Oper. Mrs. Total Opers Mrs.HrosOpe g.  

Cal. Hinimum Calculated Next Minimm Calculated Next Minima Calculated Next Minima Calculated Next 
Component Min. Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled 
Code f Wall Reading Rate Test Date Readina Rate Test Date Reading Rate Test Date Readina Rate Test Date 

/6I.'' 1.3000 __ 

I t 3V go _ _



CATAWBA NU STATION 

System 

EOCZ EOC EDC EDC 

Date /e9O /ai7 [Date Date Dqte 

Total Oper. Rrs. Total Oper. Hrs. Total Oper. Hrs. Total Opr., q 

Cal. Minimnn Calculated Next Minimum Calculated Next Minims Calculated Next Minimm Calculated Next 

Component Min. Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled Test Erosion Scheduled 

Code 0 Wall Readina Rate Test Date Reading Rate Test Date Rate Test ate Readine Rate Test Date 

/&~'6 ~5V ___ _____ ____ 

Z!22/6~ 1 ' _ _ _/ __ _ _ _ 

.50 

11-511-111 091 _ ___ _ _ _ _


