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1.0 Introduction

A subsurface flaw indication has been detected at Qconee Unit 2 in the WGS58-1 upper head-to-
tubesheet weld in Steam Generator A. Duke Power Company personnel performed a tflaw size
evaluation 1o the acceptance standards of ASME Code, Section X1, IWB-33500 [1], as reported in
Appendix B, and found the indication to be rejectable. The purpose of the present analysis is o

~perform a fracture mechanics assessment according to the rules of ASME Code, Section XL

IWB-3600 [1] for an analytical evaluation. The subsurface flaw indication will be evaluated
using available normal/upset and emergency/faulted condition stresses. Fracture toughness
margins will be calculated and compared with ASME Code, Section X, IWB-3612 acceptance
criteria for applied stress intensity factors, considering the potential for fatigue flaw growth.

2.0 Assumptions

Listed below are assumptions that are pertinent to the present fracture mechanics evaluation.

l. A conservativly high value of 60C °F is assurned for the hot leg temperature in the area of
the uppar head-to-tubesheet weld. This temperature is utilized to determine the material
yield strength used in calculating the flaw shape parameter Q, which decreases with
decreasing yield strength. The conservatism inherent in this assumption arises from the
stress intensity factor being inversely proportional to flaw shape parameter.

2. A value of 325 °F is assumed for the crack tip temperature 1o determine fracture
toughness values from ASME Code, Section XI, Appendix A [1]. Thisisa
conservatively low value equal to the LTOP enable temperature [13].

Zooe
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3.0  Geometry of the Upper Head-to-Tubesheet Weld and Indicated Flaw

The area of interest is the upper head-to-tubesheet weld (WG58-1), as depicted in Fig. 1.
Included in Fig. | is a representation of the subsurface flaw indication looking into a
longitudinal, or meridional, section of the steam generator upper head. As depicted in the DPCe
Indication Evaluation Report, Appendix B, the indication lies along the circumferential direction,
with a length () equal to 56”. Discussions with the DPCo UT inspector who authored the
Appendix B report revealed that the end view illustration depicts only one-half of the indication,
and that the indication actually extends an additional 0.2” towards each surface. Thus for
analytical purposes, the flaw depth (a) is 0.4”, or 2a=0.8”". Also included in Appendix B is the
actual thickness of the upper head (t = 8.5”), Other pertinent data from Appendix B is used to
derive the distance to the nearest surface dimension (§) and the eccentricity of the flaw (e), as
shown in Fig. 1. _

Although an assessment of the accuracy of the UT measurements could not be obtained to
support the present cvaluation, an indication of the sensitivity of the fracture mechanics results o
flaw size will be demonstrated by performing calculations for assumed flaw depths up to twice
the reported depth.

t=85"

Fig. 1 Geometry of the Upper Head-to-Tubesheet Weld and Indicated Flaw
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4.0  Material Properties

. The components of interest for the evaluation of the flaw indication in weld W(GS38-1 are the

steam generator upper head and tubesheet. The head is formed from SA-302. Gr-B Mn-'/,Mo
carbon steel plate material [2], and the tubesheet is 2 carbon steel forging made from A-508-64,
Cl-2 material [2]. From ASME Code, Section III, Appendix I [3], the minimum yield strength
for these two materials is 50 ksi at room temperature, and 43.8 ks at 600 °F.

The weld metal where the flaw indication is located is a Mn-Mo-Ni submerged-arc/Linde 80 flux
weld. In Ref. 5, o summary table of RTNDT values for all materials is provided. The highest
measured RTNDT valuse is 60F. This value was selected for this analysis.

it i}

Lower bound fracture toughness curves from ASME Code, Section XI, Fig. A-4200-1 [1] will be
used for the weld material. These curves are specified for use with SA-533, Gr-B, Cl-1 and SA-
508, Cl-2 marerials, but are not specifically designated for use with SA-302, Gr-B material.
Since the nominal compositions of SA-302, Gr-B Mn-l/'zMo and SA-333, Gr-B, Cl-1 Mn-'/;Mo-

@008

'/ )Ni plate materials are similar, these curves should be applicable to the weld between the upper

head and tubesheet materials. Thesc curves can be described by the following relationships [4]:
Ky = 26.8 + 1.233 exp [0.0145 (T - RTypr + 160 °F) ]

K,, = 33.2 +2.806 exp [0.02 (T - RTxpr + 100 °F) ],

where K, and X,  are fracture toughness values for crack arrest and fracture imitiation,
respectively, T is the crack tip temperature, and RTypr is the reference nil-ductility temperature.
K;, and K, are expressed in terms of ksivin, and T and RTypr ate in °F. Fracture toughness will
be limited to an upper shelf, or cut-off value, of 200 ksiVin, as indicated by the ASME Code
curves. .

Table 3-1 of the B&W Owners Group report [5] on fracture mechanics methodology
recommends an RTypy of 60 °F for SA-508, Cl-2 forging materials. This value will be used in
the present evaluation for the WG58-1 weld material. As demonstrated later in this analysis, the
critical loading condition is heatup to operating temperature. For an assumed crack tip
temperature of 325 °F, fracture toughness values are determined to be:

K, = 200 ksivin

K, = 200 ksivin
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Fatigue Flaw Growth

Flaw growth due to cyclic loading is calculated using the fatigue crack growth rate mode! from
Article A-4000 of Section X1 of the ASME Code [1], ’

L oK,

dN :

where AK is tie range of applied stress intensity factor in terms of ksivin, da/dN is in terms of
inchesicycle, and the constants C and n are obtained from Fig. A-4300-1 [1] for a subsurface
flaw in an air environment, as follows: -

C=2.67x10"
n=3.726
5.0  Fracture Mechanics Methodeology

The subsurface flaw indication will be analyzed using the stress intensity factor equation of
ASME Code, Section XI, Appendix A [1]:

K = (cmMmmbe)J% ,

where
om = membrane siress, ksi,
ob = bending stress, ksi,
a = minor half-diameter, in.
Q = flaw shape parameter,
M, = correction factor for membrane stress,
M, = correction factor for bending stress.

The flaw shape parameter, shown graphically in Fig. A-3300-1 [1], may also be described by
[12]):

Q=1+4593a/ D' -0212(c/0,)?

~ where o i3 conservatively taken as the sum of the absolute values of the membrane and bending

stresses, and o, is the material yield strength. The ratio o/o, is not allowed 10 exceed unity.

Although the M,,, and My, membrane and bending correction tactors arc available from Figs. A-
3300-2 and A-330C-4 {1], polynomiai forms of the ASME Code curves, as derived by Cipolila
[6]. will be used in the present evaluation.
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6.0  Loading Conditicns

Loading conditions that contribute to stress in the upper head-to-tubesineet weld are the normal
and upset tansients listed below from the steam generator stress report [7] and a logs of coclant
accident (LOCA), a feedwater line break (FWLB), and a main steam line break (MSLB)
described in Ref, {8).

Heatup from 70 °F 1o 15% power and cooidown from 15% power to 150 °F (360 cycles)
Loading from 15% to 100% power and unloading from 100% to 15% power (36000 ¢ycles)
Step load increase and decrease (16000 cycles)

Step load reduction to auxiliary load (310 cycles)

Reactor trip (60 cycles)

Rapid depressurization (40 cycles)

Change c¢f flow (412 cycles)

Rod withdrawal (40 cycles)

Turbine trip (cycles included in step load reduction cycles above)

Loss of station power (40 cycles)

OBE seismic¢ {650 cycles)

Of the above listed transients, only the heatup/cooldown and 15%-100%-15% loading/unloading
transients were deemed significant enmough for analysis in the stress report [7]. The
loading/unloading transient was analyzed in the stress report because of a high number of design
eycles (36.,000), even though the resulting stresses are smail and contributed insignificantly to
cumulative fatigue damage. This seems reasonable since the temperature differential for this
transient is only about 50 °F as opposed to about 500 °F for the heawp/cooldown transient.
Accordingly, the 15%-100%-15% loading/unloading transient is not inciuded in the present
fracture mechanics evaluation. The reactor tip transient is addressed, however, by adding its 60
design cycles to the 360 design cycles of the heatup/cooldown transient, for a total of 420
heatup/cooidown cycles.

Analyzed Transients

e Heatup from 70 °F to 15% power and cooldown from 15% power to 150 °F (420 lumped
cycles from heatup/cooldown plus reactor irip)

Concerning emergency and fauited conditions, a FWLB bounds a MSLB in the area of the upper
head-to-tubesheet weld [8]. Thus emergency/faulted condition stresses are included for both the
LOCA and FWLDB postulated events.

Censideration of residual stresses is warranted since the analyzed flaw is located in a structural
weld. Welding processes generate residual stresses within the welded zone. Subsequent heat
treatment reduces the severity of the residual stress levels aithough complete relief is not

@o10
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possible. Several attempts have been made to evaluate ievels of residual stresses in welded
structures.  Residual stresses are self-equilibrating across any thickness. However, residual
stresses are treated conservatively as having a fixed stress distribution for analysis. Framatome
Technologies developed residual stress distribution models [9] based on the work of Ferrill, et.
al. [10]. For the case of a circumferential single J-groove weld, the normalized residual stress

distribution, ay, takes the form

oo, =-0.06 + 0.18(x/t)’ .
Near the center of the wall thickness, t, where the WGS8-1 flaw indication is located, the residual
stress fom this distribution is small or negative. Residuai stresses need not, therefore, be
considered in the present flaw evaluation.

7.0 Acceptance Criteria

A flaw is acceptable if the applied stress intensity factor satisfies the following criteria from
Paragraph IWB-3612 of Section XI of the ASME Boiler and Pressure Vessel Code [1]:

For normal and upset conditions:

: K
Kiag) < _\/T%
For emergency and faulted conditions:
N K1
Ki(ar) < Nl
where:
K(a) =  the maximum applied stress intensity factor for the final flaw depth,
K, = crack arrest fracture toughness at temperature, and
K, = crack initiation fracture tfoughness at temperature.

Per ASME Code, Section XI, IWB-3610(d)(2) [1]. the potential for net section collapse must be
analyzed as a separate ¢valuation condition. This requirement is satisfied by inspection since the

associated flaw ares is insignificant with respect to the teal cross-sectional area.
“+otal
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Analytical Procedure

The upper head-to-tubesheet weld flaw indication will be evaluated by linear elastic fracture
mechanics according to the following analytical procedure:

. 8.0
i

1.

2.

Establish an initial flaw depth, a, and eccentricity, e.

From curve fits of through-wall stress distributions for normal/upset [11] and
emergengy/faulted [8] condition loadings, determine stresses at the two crack tips of the
subsurface flaw (Points 1 and 2 in Fig. 1). Develop membrane and bending stress
components from these crack tip stresses for each loading condition.

Calculate a stress intensity factors, K, for the cyclic membrane and bending stresses,
Calculate a flaw depth increment, da, and eccentricity increment, de, for twenty
heatup/cooldown cycles (dN=20) using the fatigue flaw growth relationship of Section
4.0 by first calculating the growth at Points 1 and 2, daPtl and daPt2, followed by:

da = (daPt1 + daPt2)/2
de = (daPtl - daPt2)/2

Calculate an updated flaw depth, a, and eccentricity, e, from

da=a+da
de=c+de

Repeat Steps 3 through 5 for all applied load cycles.

Calculate normal/upset and emergency/faulted fracture toughness ina:gins, K/K,, and
K,/K,.. for the final flaw size and compare with the acceptance criteria of Section 7.0.

The analytical procedure outlined above has been implemented in a spreadsheet (Appendix A).
Numerical results are also summarized in Section 9.0.

11
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9,0  Summary of Results

A subsurface flaw indication in upper head-to-tubesheet weld WG58-1 at Oconee-2 3/G-A was
cvaluated according to Section X1, Paragraph IWB-3600 requirements of the ASME Boiler and
Pressure Vessel Code [1].

The initial 56” long, 0.8” deep circumferential flaw, located virtually halfway through the upper
head wall, grew to a flaw depth of 0.8002” during 420 simulated heatup/cooldown and reactor
trip loading cycles. Fracture toughness margins at the final flaw size are tabulated below for the
worst case normal/upset loading condition (beatup) and for two emergency/faulted loading
conditions.

Fracture T oughness Margins at Final Flaw Size (must be greater than 1)
Crack Tip Kla/N10/KI Klen2 /K1
Location Heatup LOCA FWLB
Point 1 5.13 305 -15.5
Point 2 5.90 29.3 12.3

As a check on sensitivity of these fracture mechanics results to the initial flaw size, additional
calculations were performed for 1.2” and 1.6” deep flaws, using the same membrane and bending
stresses developed for the more shallow flaw. Although these linearized siresses only
appropximate for the new flaw sizes considered, the following results for the critical
heatup/cooldown fracture toughness margin show that considerable safety margins exist for
larger flaw sizes.

Fracture Toughness Margins for Heatup Loads with Increasing Initial Flaw Size

" TInitial Flaw Depih (2a) Kla/v10/KI
0.8 5.13
127 4.05
1.6”7 3.38

Conclusion

The Oconee-2 S/G-A WGSB-1 flaw indication is considered to be acceptable for the postulated
design life of the plant based on ASME Code Ssction X1 rules for evaluation by analysis.

@o13




05/03-96 FRI 17:01 FAX 804 832 3663 FRAMATOME TECH

Framatome Technoiogies 32-1245901-00
10.0 References

1. ASME Boiler and Pressure Vessei Code, Section XI, 1989 Edition.

2. B&W Dwg. 146454E6, “List of Material,” Oconee-2.

3. - ASME Boiler and Pressure Vessel Code, Section III, Division 1, Apnendices, 1989
Edition.

4, Marston, T.U,, Flaw Evaluation Procedures: ASME Sectjion X1, EPRI Report NP-719-
SR, El=ctric Power Research Institute, Palo Alto, California, August 1978,

5. BAW-10046A, Rev. 2, “Methods of Compliance With Fracture Toughness and
Operational Requirements of 10 CFR 50, Apperdix G,” B&W Owners Group Materials
Committee Topical Report, June 1986, ‘

6. Cipolla. R.C., FAA-EPRI-75-4-3, April 1973.

7. Duke Power Company Stress Report for Oconee Units 1&2 Steam: Generator,

(FTI Microfilm Roll Nos. 80-7 and 80-8).

8. B&W Calc. Pkg. 32-1173627-00, “ANO-1 OTSG Flaw Evaluation,” November 1988.

9. BAW-1605, “Accident Transients Fracture Analysis for 177-FA Reactor Vessel Beltline
Region,” January [980.

10. Femill, D.A., Juhl, P.B., and Miller, D.R., “Measurement of Residual Strasses in a Heavy

’ Weldment,” Welding Journal, WRC Supplement, Vol. 45, No. 11, November 1966.

11. BWNT Calc. Pkg. 32-1218901-00, “OC-3 OTSG Flaw Evaluation.” September 1992.

12. Bloom, J.M., “Assessment of Defects and Design of Components Allowing for Defects,”
Alliance Research Center Report RDD:92:1420-02-01:01, Rev. 4, Babcock & Wilcox
Co., Alliance, Ohio, October 1991.

13. Duke Power Co. Design Basis Specification for Reactor Coolant System,

Doc. 0254.00-00-1033, Secton 20.2.1.4.
14. BWNT Doc. 18-1130828-04, “Functional Specification for Reactor Coolant System for

Oconee Units 1, 2, and 3, May 1993.

13

o4




05/03/96 FRI 17:01 FaXl 8§04 832 3883 FRAMATOME TECE , &o1s

Framatome Technologies 32-1245301-00

’ ' Appendix A

| Fracture Mechanics Calculations

Stress intensity facters are eaiculated for a subsurtace Haw per ASME Cods, Jection Xi,
Appendix A.

Notes: Point 1 is closest to the suriace.
Point 2 is fartherst from the surface.

Qeometry Data Initia!l Flaw Size
t= 85 in. a= 0400 in
e= 0080 in
| = 5€.0 in
Material Data Sy= 438  ksiat800F
Fracture Toughnass
Kla=26.8+ 1233 exp{ 0.0145 (T - RTndt + 160) ]
Kic = 33.2 + 2.806 exp [ 0.02 (T - RTndt + 100) ]
. Kia and Kl are limited to an upper shelf vaiue of 200 ksi*in*.§
Fracture Toughness
T= 32 F Caic. Used
RTndt = 80 F Kla = 612 200 kei*in®.&
T-RTndt = 265 F Klc= 4187 200 ksi"in“.s
Eatigue Flaw Growth Parameters

da/dN = C*dK)" inches/zycle

G n
2.67E-11 3.726

Applied Stresses
Normal/Upsat Emergency/Faulted
Heatup Cooldown| LOCA  FWLB |
Membrane stress: Sm={ 7 0.5 2.5 9.0 |usi
Bending stress: Sb=} 140 -26.2 -37.2 -20.3  [ksi
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‘ Stress intensity Factor
B2= (.5948

Ba= 0.4812+ 0.7861%efa) + 1.6602"(e/a)"2
BE = 0.3963 + 0.4207%(e/a) + 1.8808"(e/a)"2 + 1.8028™(e/a)*3 + 3.1913%(e/a)"4

pe= 0.3354
BS= 0.3030 for Poini 1, 0.0 for Peint 2

Note: In the foilowing expressions for Mm and Mb, "a/t” and "e/t" aciually designate
"2a/t' and "2e/t", respectivaly, for the case of subsurface flaws.

Mm = 1 » B2(@i)*2 + B4*(a/t)"4 + BE“(a/)*6 + B8™(alt)"8
+ BS = [ (aity/(1-leit)) 520 / [ 1-(ef)<(alt) ]0.5

Mb(Pt1) = 0.84086850 + { {@/t)*[ 1.506002 -+ (a/t)*( - 0.60377800 + 0.12940970(alt) )
+ (8/t)"( 0.7731460 + 0,04428677"(alt) ) |
+ (aft)*( 0.8841885 - 0.07410377*(a/t) ) - 0.8338377 } /[ 1-(e/)-(at) ]*0.5
Mb(Pt2) = -3.004378676 + (e/)*] 1.052083 + (eit)*( - 0.05479575 + 0.3805255%(a/t) )
- (a/t)*( -0.08603191 + C.03725713%a/t) )|
+ (at)"( -0.44208 - 0.1208828"(alt) )
Sratio = min{ [abs(Sm)+abs(Sb))iSy, 1.0}
Q=1+ 4.693*(allj*1.66 - 0.212%(Sratio)*2

‘ K= (SmMm + 3bMb)[pia/Ql*6.5
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3.68E-06

' Eatigie Analysis da = dN * C*(dK)’ daPt=da @Pte. 1 &2
N = 20 da = (daPt1 + daPt2)/2
Heatup Coaldown de = (daPt1 - daPt2)/2
Cycle a 8 Point Kmax Kmin daPt da de
{in.) {in.) kei"(im*.5 ksi*(in)*.6 (in) (in) (In.)
0 0.40000 0.05000 1 12.31811 254791 6.18E-06 4.93E-G6 1.25E-06
2 10.71619 0.47687 3.68E-06
20 0.40000 0.05000 1 12.31820 -2.54795 6.18E-06 4.93E-068 1.28E-08
2 10.71626 0.47668 3.68E-06
40 0.40001  0.05000 1 12.31820 -2.54798 6.18E-06 4.93E-06 1.25E-06
2 10.71632 047668 3.68E-06
80 0.40001 0.05000 1 42.31838 -2.54803 6.18E-06 4.93E-08 1.25E-06
2 10.716838 047670 3.68E-05
80 0.40002  0.05001 1 12.31847 -2.54808 6.1BE-06 4.93E-06 1.25E-06
2 10.71645 047671 3.68E-06
100 0.40002 0.06001 1 12.31856 -2.64812 8.18E-06 4.B3E-06 1.25E-06
2 10.71651 047672 3.68E-06
120 0.40003 0.05001 1 12.31885 -2.54816 6.18E-06 4.93E-08 1.25E-06
2 10.71658 0.47672 3.68E-06
140 .0.40003  0.05001 1 12.31875 .2.54820 6.1BE-08 4.93E.06 1.25E-06
2 10.71884 0.47674 3.6BE-06
180 0.40004 C.05001 1 12.31884 -2.54824 6.18E-06 4.93E-06 1.25E-08
2 10.71670 0Q.47675 J3.68E-06
180 0.40004 0.05001 1 12.31893 -2.54829 6.1BE-06 493E-06 125E-06
2 10.71677 0.47676 3.68E-06
‘ 200 0.40005  0.05001 1 12.31802 -2.54833 6.1BE-08 4.83E-06 1.25E-08
2 10.71683 0.47677 3.B8E-06
220 0.40005 0.05001 1 12.31911 -2.54837 6.18E-06 4.93E-06 1.25E-06
2 10.71688 (.47678 3.6BE-06
240 0.40008 0.05002 1 12.31920 -2.648417 6.18E-06 4.93E-06 1.286E-06
2 10.71696 047679 3.68E-06
260 0.40006 (.05002 1 12.31828 -2.54846 6.18E-06 4.33E-06 1.25E-06
2 10.71702 047680 3.68E-06 :
280 0.40007 0.05002 1 12.31938 -2.5485C 6.18E-08 4.93E-06 1.25E-06
2 10.71708 0.47681 3.68E-06 .
300 0.40007 0.05002 1 12.31948 -2.54854 ©6.18E-06 4.93E-06 1.25E-06
2 10.717158 0.47682 3.B8E-06
320 0.40008 0.05002 1 12.31957 -2.54858 6.1BE-06 4.93E-06 1.25E-06
2 10.71721 0.47683 3.68E-06
340 0.40008  0.05002 1 12.31966 -2.54863 6.18E-06 4.93E-06 1.25E-08
2 10.71727 0.47684 3.68E-08
360 0.40009 0.05002 1 12.31975 -2.54867 6,18E-06 4.93E-06 1.25E-06
2 1071734 0.47685 3.6BE-06
380 0.40008 (£.06002 1 12.31684 -2.54871 6.18E-06 4.93E-06 1.25E-06
2 10.71740 0.47686 3.68E-06 : h
400 0.40010  0.05003 1 12.31993 -2.54875 G.18E-06 4.93E-06 1.25E-06
2 10.71747 0.47687 3.68E-06
420 0.40010  0.05003 1 1232002 -2.54B79 6.18E-06 4.93E-06 1.25E-06
2 10.71763 0.47688

@oiT
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32-1246801-00

a 8 &/ Point ela B4 B6 BS
{in)) (in.) (in.)
0.40010 0.06003 0.0071 1 0.1250 0.6100 0.4822 0.3030
2 -0.1250 0.4134 - 0.3707 0.0000
Foint Mm Mb
1 1.0053 0.0642
2 1.0053 -0.0348
LOCA Condition: Sratio Sratio Q Point K
Cale. Used ksi*(In)*.5
-0.8087 0.89087 0.8263 1 0.28
2 4.82
FWLB Condition; Sratio Sratio Q Point K
Calc. Used - ksi*(in).5
0.668% 0.8689  0.9065 1 9.12
2

Final Flaw Size:

a= 040010 in.
a= (.05003 in.

Fracture Toughness Margins:

Heatup LOCA FWLB

Kia/3.162 Kic/1.414 Kle/1.414

/Kl /Kl /Kl

Point 1 513 504.7 15.51
Point 2 5.80 29.34 12.31

17

11.49
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Frametome Technologies 32-1245901-00 1

. Appendix B

Indication Evaluation Report




05/03/88 FRI 17:G3 FAX S04 332 3683 FRAMATOME TECH @o20

32-1245901-00

Framatome Technologies
Duke Pawer Company
. Indleation Evaiuation Report

susooUnl | WekIO NG, | 10 G Ne. o No, |

oNE /2| 2-6GA-WGER-Y | s-ocNz<0s 96020E005
Crzaporme Daseripton ' ]am Pracecure

Stoam Gen. A upper hed: to. Wb ghaet weld NDE-826 Rev, 2

Cota/VariAGISNGR Exam Cabigryy Actaptasce Bandard(Purg or Tabia) IMR!M

SooX! 7 1888/  rone B WE-3510+1 | NA
Faw Charsomrizxsian NorvAct Wall i Type timarini

SLAG LINE a5 ! o8

s e o 3 e Qe Pl i

L= 8", aw0.8°, M « 0.00, 3% o 4.7% REJECTABLE subsurfaon flaw. Table WB-3510-1 aflows 2% for ar aspect
=io of 0.00.

T Bl fowl 24T
® e ¥ 764-Gp5- 5227

[~ L .
This indication wes not recorded In pravious exams baesuse of the change In recording eriteeia ganting with tha 1869
Sootian XI. The axmminztions pefomed this cutage am 2.5 time mam sersitve.

Toshplmi Roview bew fior=-Trahnial Review Daw

19
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’ Framatome Technologies | 32-1245901-00
0 ULKE POWER COMPANY
Form Q0154 (Fe49) ) |
Ftat!on _ unit Rev.____ File No, Shoet____ Ot ___
Subject i
: By : Date
“Probd No. e Checiked By Date
| { | 0 L vk T [
?‘EL E . ‘? ) lo {* v i
P ! ===
1 ‘ﬁ t P o ﬁ % ~
i } & e J ¥ 4
L8 o 2 A
L b kI3 ~ D ;
] T
L °
F
i 3
! "
| “« | N _
. ‘ l 1 ? o=
: i i "4 !
! \ < i
F m’ !
] 1—- ,
! E ) X L ] B i
R L ~ PN | |
| NI 2 N o |
i : b l “‘« [ 1,
RN N L Tl
1 _—‘-‘.4.}
y 5_ !
: . N QP - i
o
\
-,
i
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FRAMATOME TECH

@o22

Framatome Technblogies 52-1245901-00
' —— DUKE FOWER CDMPANY
i Station _nit Rev Filu. No. Sheet o 1
Subfeet . i
By Oate
“Prob Ne. Chacked By Date
; T =
- 1
Yl l
4l v
R R ol W
al |l 3 o
nlilN ~ S
—n [ a- P
| & A
‘ Wi N
A ‘ N
:' { ™ —‘
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ATTACHMENT 2

OCONEE UNIT 2A STEAM GENERATOR
ULTRASONIC EXAMINATION INFORMATION



/

® puke POWER companY @ I FoRM NDE@)-1E
ULTRASONIC CALIBRATION SHEET FOR USK-7D INSTRUMENTS REVISION 2
Station: seovee adue. <TH 1704 unit T Date: ¢/-29-9¢( Sheel Number: gzo20¥9
Procedure: \Jpe= (YO Rev: | F/C: %?,//87 Couplant: U CTRA- G :[I_ Batch Number: 945395
Examiner: W Level: =71~ | Zalibration Block ID: o393 | Pyrometer SIN: C 206727022
Examiner: & . ‘QJ Level: 1 Calibration Block Temp: 7 Z° Cal. due: 967003
REFERENCE BL.OCK . SIMUL.TOR BLOCK
ID:_ {18583 | | ID: 798583 -‘n‘ Reflector Type:__Bw)
| e ~ Material__&/S Gain:_l2 -0 Signal Ampl. 8076 Melal Path__ 1.0
___ INSTRUMENT TRANSDUCER
Manufacturer: Krautkramer ' Type: Single [} Dual [} Size: _L_Qrf“__ Freq._2:25 Mhz Wedge_ INT
Serial No:_22.®10- %019 Manufacturer___ IKBA Serno:_ K 065229 Meas. 3 © -
INSTRUMENT SETTINGS CALIBRATION - METHOD . . CABLES
Gain Reflector Type | Amplitude | Metal Path | 100 ' . RGS8
i A4 S west | inches | 80 |— | Cae
Range | .0 | Bnode | 80 2.1 a0 < RG174 [
MIVEL] 2325 [ | 2 /8node | 62 oy 70 ' I~ tength:_C
Delay | 6.6 3 8node | Yo 6.6 60 '\\ ' —
Pulser ! , : nitial Cal Time
Pl th /8 node _ 50 \> 6809
“Reject | secp other 40 N - Cal Checks
Freq| 1-$ Cal Direciion: axial O circ.3d 30 % _T'me Initals
20 N o239 k|
ool - & : Wave Mode:  Long. [~ shear [] o ) N /00S M
Disp! \ ' " ®
splay | BV ~rvam su. O ool ey oo e dpe el oo belon 1205 én,./g/
PRF | Forbyuid Remarks: 0 1 2 3 4 5 6 7 8 9 10 e
1 Major ScreenDiv=__/- D _inches
Jack: TO R
em No: @oz,oqo,OO‘ .
Reviewer: . Level; Date: Authorized Inspector . Date:
' (A, —— ar =N \fua ' s R IA

/i




® | DUKE POWER COMPANY @ rorm NDE-@hE

ULTRASONIC CALIBRATION SHEET FOR USK-7D INSTRUMENTS -~ - REVISION 2
Station: seovee sue. STH 1704 Unit. TI1 ' Date: ¢/-29- 9( " | Sheet Number: 6o coF0
Procedure: \UDe 420 Rev: 3 FIC:94-02 | Couplant: UCTRA- G TE Batch Number: 94395
Examiner: ,d e, 4% /A 4 Level. 77Z | Calibration Block ID: Lo>93 Pyrometer SIN: £1C &0 27022 .
Examiner: 2 et Leve 1 - | CalibrationBlock Temp: 7 2.° Cal.due: F6/00%
_ ¢ REFERENCE BLOCK : SIMULATOR BLOCK
0:_ 198585 : ID: 798583 : Reflector Type:_£ad. (s
Type:_11LJ) Material._ ClS Gain.__[ 8.5 - signal Ampl £0% Metal Path:__ 4"
INSTRUMENT TIRANSDUCER
Manufacturer: Krautkramer i : Type: Single Xl puall] Size:_ /.0 Freq:2-2.5 Mhz Wedge__S WS
Serial No: 32810~ /372 | Manufacturer:_K G A Serno:_F 21879 Meas. £ 35 °
| INSTRUMENT SETTINGS CALIBRATION METHOD ' ‘ CABLES
Gain Reflector Type | Amplitude | Metal Path | 100 :

q 36:95 || HolE" | ofsH | inches | e0 Rass
el 20.0 | | /8node Q0 2,61 80 — : ’ RG17/4 X

MTVEL | 2e.0 2 /8 node nNO . 55 70 : \i : Length:__Q_____ ‘

VDeIay 9.4 2 /8nods W 8-30 60 , N\ _ : -

putser | 177¢ 1 = Janodo o0 ™ N ~ Initial Cal Time

. 32 - e © 85"

Reject | AFF otherpoz b | (O i1.3 40 e g o Cal Checks
Freq | |- 5 Cal Direction: axial & circ.[ 30 ' 1= Time Indtials
Zero . 20 — JOY/ JL¥

o Ié) H-_z Wave Mode:  Long. [0 shear & 10 ‘ < logn svodt | rer
ispla . " ¥ r:

Py LTL surl. L g tnnpp nppenpnnananpaiasandonnnraenaient (840 | 9
PRF| Hio it Romarks: 3 db ditf o 1 2 3 4 5 6 7 8 9 10 2228 | 2 ¥
' 1 Major ScreenDiv=_2,) _inch )
Jack: T[] RE . l el 2314 | Jer
_ I“ temNo: 2,0 2. o4o .00 | Finat :
.| Reviewer: / Level: Date: Authorized Inspector o Date:
M —— pi 57\ |a¢ o4 (7 Py

I




@

buke POWER comPAny @

ForM NDE-@E |

ULTRASONIC CALIBRATION SHEET FOR USK-7D INSTRUMENTS REVISION 2
Station: yeomee wlue. STH 7o Unit: 71 Date: «/-29-9¢ Sheet Number: 66209,
Procedute: \JDe £, 2 Rev: 3 FIC:94-03.| Couplant:- UcTRA-Get. 1L BatchNumber: 95395
Examiner: \ZZ W | Level: 7T Calibration Block ID: 0> 73 Pyrometer SIN: /{C#/06 270TT
Examiner: ):lp s, 4 ”7049 Level: JL Calibration Block Temp: 7 2.° Cal. due: 9¢/00%
REFERENCE BLOCK __SIMULATOR BLOCK
ID:_ 198585 ID: 79858 3 Reflector Type:_AKad s
Type: 1L Material_ ClS Gain; 22db Signal Ampl. 807 Metal Path:__ 4"
INSTBUMENT : TBANSDUCER :
Manufacturer: Krautkramer Type: Single (3 Dual ] Size:__{.0 Freq:2.35 Mhz Wedge_ S\wWS
Serial 'NO:M Manufacturer._ K B A Serno:_Bo 196! ‘Meas. A 45
INSTRUMENT SETTINGS | CALIBRATION METHOD CABLES
Gain N Reflector Type | Amplitude | Metal Path- | 100
. e Hole %ESH | inches | 9o Rass [
ange| 5,0 { /8node | £, 315 80 __1\ RG174, 4
MTVEL| 1260 2 /8node 7| 6.38 70 ° Length:__ &
Delay 0.5 3 /8node y-0 Q. Lt 60 L\ » .
Pulser | 111 ou & /8node | 22 15.9 50 \\ Igug ‘(ia|lTume
Reject | o EF other /0T b 5 1,95 40 -4 \4 o Cal Checks
Freq| -5 Cal Direction: axial 3 circ.(4 30 \\ T'm; )(';';jj |
D::: / ; £ 85!: Wave Mode: Long. [0 shear[@ 0 B T Lo | OB
“_'-L sut. O T T Y I AT T G n iy L Y 1838 | OEYU
PRF H Gt F‘"f?"‘* 0o 1 2 3 4 5 6 7 8 9 10 5230 | L&
Jack 700 RIB y 1 Major Screen Div=__ 2+ 9 inches z 30{ )Oé'ff
emNo 602 o040 .00 | FINA
Reviewer: Level: Dat Authorized Inspector , Date:
Q«/U'té -IE G) Iq‘o r Vi STV




@

DUKE POWER COMPANY @

FORM NDE-’IE

ULTRASONIC CALIBRATION SHEET FOR USK-7D INSTRUMENTS REVISION 2
Station: »eouee ,Jue, $THTIoM Unit: 71, I Date: </-29-9¢( .__| Sheet Number: Zso0z2072
Procedure: YD, 20 Rev: 3 FIC: PL-0Z-| couplant: LiTRA-GerL. T Batch Number: 95395
Examiner: 5195 M Level- Z- Calibration Block ID: _ {0573 Pyrometer SIN: /MC &0 270
Examiner: Mo, /|, Level: % Calibration Block Temp: 7 .° Cal.due: F&/003%
RWERENCE BLOCK SIMULATOR BLOCK
ID:_ 1948585 ID: 798583 Reflector Type:_(KLAD
Type:_HULJ Material:__C/S Gain:_Z6: 5 Signal Ampl: £27% Metal Path:__ /.0 ”
INSTRUMENT . TRANSDUCER A
Manufacturer: Krautkramer Type: Single [ Dual [ size:__1.0 Freq:.2:25_Mhz Wedge_SxJS
Serial No:_2Z8l0- 2015 Manufacturer:___ K BA _ Serno._F 21818 Meas. Z3_ -
INSTFIUMENTiEETTINGS CALIBRATION METHOD CABLES _
Gain - Reflector Type | Amplitude | Metal Path | 100
) 42 /49 s <DH T o0 - Ross O
ange | 245.6 1 /8 node o | 4.¢ 80 . 4 B RG174 [4~
MTVEL] 126.0 2 Bnode |32 /78 | 9.0 70 \ \ Length_ G
Delay | |5 4 3 Bnode | ¢2 /Y. < 60 Y X\
Pulser ’ | Initial Cal Time
. HiaH 5 /Bnode | 20 22.7 50 \ “(:' : 0838
Reject | o FF other Ao =3 /8.5 40 X N _ Cal Checks .
Freq] -5 Cal Direction: axial (3~  circ.G+ 30 1 BN Time | Inffals
Zero | 171,85 _ 20 S, og32 |O& |
e Wave Mode:  Long.[J shear [ 0 doten s400 |2
Display | Fu 1) surf. O oz >
Hieat peradpane o hpnnnfenneepa v upipbeneobuangaintt /1500 &Eﬁ{
PRF| Fothyys Remarks: o 1. 2 3 4 5 6 7 8 9 10 1836 |92
Jack TO REC 1 Major Screen Div = 2.0 inches 2300 ﬁéz./
item No: »60 2. 040 .00 | ‘ LInA
Reviewer: Level: Date: - | Authorized Inspector . = - Date:
— T 5, 1 ! | (e 4 9V -9¢

OV




.

DUKE POWER COMPANY

ULTRASONIC CALIBRATION’SHEET FOR USK-7D INSTRUMENTS

FORM NDE-l!E

REVISION 2

Station: »eovee lue. STU 1104 Unit: 1 Date: </-29-9{ Sheet Number: sco 2093
Procedute: \UDe ¢ 20 Rev: 3 FIC:94-02 | Couplant: UcTRA-Get. - - BalchNumber: 95395
Examiner: d e, / ey /A Level: ZZZ | Calibration Block ID: _ {0273 Pyrometer SIN: /IC #9062 70T
Examiner: Qaé/,,uo ~ A Level: Z Calibration Block Temp: 72t Cal. due: g¢/00%

_V REFERENCE BLOCK . SIMULATOR BLOCK ‘
0: 19858 5 ID: 798583 Reflector Type:_#ad «s
Type:_LLD Material._ S Gain:_34- Signal Ampt: 80% Metal Path:__£¢ "

INSTRUMENT

TBANSDUCER

Manufacturer: Krautkramer
Serial No: 328 (0 - 132

Type: Single Dual 3 size:_[-0”

Freq:. A:45 Mhz Wedge_S\W S

Manufacturer:_K 8 A

Serno._G|AT0&

Meas. 4. 10 °

INSTRUMENT SETTINGS CALIBRATION A METHOD " CABLES
i Reflector Type | Amplitude | Metal Path | 100
RG_aln 5‘7-5/63.»5' P LE yp oP . 00 Rass [
ange 30.0 [ /8 node go ) 6, 63 80 — RG174 B
7
MTVEL 2.0 2 /8 node 33/4_3_ A 70 \\ Length:_ (& -
Dela 2 !
p‘u|set ..1 3 Moo} al L ddew | e N Intial Cal Time
Wi GH /8 node ' 50 N OF05
Reject | oFF ohervores | 3% | 28.0 | % \\"\ (el Ghocks
. ial
Freq} |-5 Cal Direction: axial circ.(J 30 I N 'me¢ niia’s |
Zero ' 20 2 L QI3 | 7
22.63 Wave Mode: Long. [ shearX 0 N ;/o\ 036 | 2 p
Displa . y
Vel sut. O TN AR RN u NN st na nnunnunsnnnisl l?ll (403 | ser
PRF| MiGW Remarks: o 1 2 3 4 5 6 7 8 9 10 2317 | .
D m . 1 Major Screen Div = 3.0 inches [SInAC
Jack: T R
| {remNo: R0 2. 040 .06 |
Reviewer: ’ Level: Date: Authorized Inspector , Date:
, %3 o | 2fi/ac P57 o




!

/

I DUKE POWER COMPANYt ' | ' FORM NDE-‘1E
ULTRASONIC CALIBRATION SHEET FOR USK-7D INSTRUMENTS REVISION 2
Station: »eomee mlue. STH 1M Unit: 7] Date: </-29-9¢( Sheet Number: 60202«
Procedure: \)De (20  Rev: 3, FIC:Y-0Z | couplant: ucmrA-Get I BaichNumber: 95375
Examiner: W m Levet. 1l Calibration Block ID: _{©5973 Pyromeler SIN: /1L 406 270
Examiner: g M % T Level: Calibration Block Temp: 72L° Cal. due: ges/003 |
REFERENCE BLOC SIMULLTOR BLOCK
ID: S, TAB58 ID: 798583 ﬁ Reflector Type: RAD .
Type: 1L _ Malerial:_é[&___ Gain:_%7.0 Signal Ampl: 807 Metal Path:__ <. 0"
___INSTRUMENT _ TIRANSDUCER '
Manufacturer: Krautkramer Type: Single [ Dual[X] Size: 2 (zglﬁﬂ; 2) Freq: 2:25 Mhz Wedge__ 1N T
Serial No:_2LB10- 3019 Manufacturer___RT D Serno._q¢- ©9¢ Meas. A _Got”
INSTRUMENT SETTINGS | CALIBRATION METHOD CABLES
: ' i 100
Gain =9 /53=|1 Zgﬁe‘cfg Type ATpInude Metal Path o - pass [
Range! 0.0 2 Bnode | Ydfp | 2.3 80 < RG174 [~
MTVEL] 225.¢ D Bnode | 75% | 3.3 |70 y— S
Delay | 2.0 o) /8node | 216 (> ) 60 7/ ‘; ]
Pulser . ‘ Initial Cal Time
P DuAL S /Bnode | Pot 5.3 | s0 X MG 0820
Reject | oO¢t other !/4 € &0 e 40 =13 ‘ Cal Checl‘«.;
Frea| -5 Cal Direction: axial (@—  circ.[d— 30 — Time ;j':als |
- 20 ' : /207
Zero ;: % Wave Mode:  Long. [ shear[] 10 _ 0 1S
Displ | : . ; &2
ey H,|aﬁ» sut. O T T T LTI ST T AT T AT RN (zz2 ) Pl
PRF | P Remarks: w Y4+ wowe D DAC 0o 1+ 2 3 4 5 6 7 8 9 10 Eiul ]
‘ ' ' 1 Major ScreenDiv=__1' QO ___inches '
Jack:
ack. T4 RLF [ ftemNo: B8 2. 040 -OO |

Reviewer: . Level: Date; Authorized Inspector Date:
%MS T | s[ise 7714 P




— @

DUKE POWER COMPAN
ULTRASONIC EXAMINATION DATA SHEET FOR PLANAR REFLECTORS

v

Exarn Start: ., 5,

Form ND‘QA—

Exam Finish: > ; 3,

Revision 4

Station: © c.onee Nuc., Unit: I& ComponentWeld ID: 2 S&A-Wa 58 - | Date; 4-29-96
, w .8 o F
- . ) eratlure:_c < °
Weld Lenglh (m ) 424" Surface Condition: AS  Geovrod Lo: Axis Surtace Temp '
/ dEL¢  z/m]  scans: Pyromeler S/N:_Mcwos 27022
alli T
E:)aamminel)&t,: P gﬁ?i :m?'ve'y s [1_575 qp 70 [[]_zés_ | CalDue. _7c 00
Examiner: M&&@‘Z’/] Level:; Configuration;__</#¢ ,(/5/)
7UDE ¢ do [ st [ 5725 wrold ne a8 / Flow 2
P dure: Rev: FC:
rocedure: ube G20 V-2 os caa)|60 []_625 g O ‘[Z]_zss 48 HERD o TwBE ShT
Calibration Sheel No: g40z0 549 as-e B c,o:B/ 7 & Scan Surface: OD
Ge020G0 9602041 apessgs |M0e 2O 60T [ _62.5 g G[S_c7  d# Applies 1o NDE-680 only
Feo2ods G60209Y Ae-o1 Other: 35° _s0.5 dB Skew Angle: 1 1A
IND # 4 poall IR ” L1 L2 wi Mp1 w2 Mp2 | Beam | Exam o 1,
. H%' Max | Max | Max , Dir surl. n | Damps
.} .
20%dac | 20%dac | 20%dac | 20%dac | 20%dac | 20%dac
po| NOT WRITE (HMA [ HMA ] HMA | HMA | HMA | HMA | 5o INOT|WRITE
100% dac| 100% dac | 100% dac | 100% dec | 100% dac | 100% dac |
| e Ne sild 1D aTiol  (upped Meapdioe ooy | |
B v I " -4
yd 70° o | Recpendles 109 \urn'qus '
| leodli25]lgas|1.0] 22 | o |wo Jewus | 829 ¥ * 2 I lax | Mo
2-' q5°§ |\Z (,-O_l 8'(P QI.S 84 \‘40‘1 815 5-8¢1 q.o (°,5| Z - ‘ AX ,\lc;
; DUe To BREAK oW HEAD Wl § MPZ MGASUREMENTS \WSRE NMOT ORTAVNED.
Remarks:~ | ‘e sogemenss TAKEN FRooN START oF TapEL.. THERFoRS SubTesar 257 Fop Al W THMEAsUREMERSTS .
Limitations: (see NDE-UT-) [~ 90% or greater coverage obtained: yes[] no [ Sheet__| of 3¢
| Reviewed By: Level: Date: Authorized Inspector Dale Item No:
Qn — T <glijs 14 5% |pes . odo. ool

I

|



&

DUKE POWER compm |
ULTRASONIC EXAMINATION DATA SHEET FOR PLANAR REFLECTORS

(continuation)

Form NDE-.2B

Revision 3

Station:  Ocownez” Unit: == ComponentWeld ID: 2 - S¢A -1wé S&-/ Date: +/2%/7¢
Max ' e '
IND ¥ A— :; M\Zx r:‘:x M‘;x L1 L2 Wi Mp1 w2 Mp2 gﬁam S::m Scan |Damps
20%dac) | 20%dac | 20%dac | 20%dac 20%dac
)0 HOT ([WRITE HMA | HMA  |CHMB |(HMB | (AMA) DO|NOT WR|ITE
IN THIS |SPACE s0%dac | 50%dac | 50%dac | 50%dac | so%dac | s0%dac | VN THIS SPACE
100%dac | 100%dac | 100%dac | 1t OQ%dac 100%dac 100%dac
2 | 45| s0% g¢.9 V1407 | 9.45 5./ /0.0 Ky ,_Z_ \ AX | Mo
$5. 8 g.6 ReWi 10,/ 548
$6.7 G. ¢ 5.0 /0.0 7
$2.6 G 2 A4 g 7. & 5.2
£%.5 g.32 S 85 G¢ | 572
&89. g. 3 “%7 | g¢ | 479
0.3 %3 2.59 % ¢ o 2
gG/.2 - 5.2 S F ' 5. ¢ 5.9
R | g2t | & | w2 | s | v ez [V [V |V | V¥
Examiner: &i/v[&ag&ﬁ. Level: 4 Examiner: aw / /77% Level: Z

EASUR ERIEMNTS — AKE
Remarks: 77>

THERELQEE ScyByeAcl 2.5 " Frgomn ALle

TAkEN [FLO7  STper oF

TAPER NSTEAD OF |CEATER L 0/ & oF I
VA DIIEASIOMS FOR CORRECT /P ASUREpPIEAITS

Sheet_2_of_ 30

Reviewed By:

Level:

Ir

Date:
S l \ [ G

Authorized Inspector

2265

Date

5T 1-9¢

Item No:
302.0¥0,00/

v




@ DUKE POWER comp Y
ULTRASONIC EXAMINATION DATA SHEET FOR PLANAR REFLECTORS

(continuation)

Form N_DE-’ZB

Revision 3

Station: Dcowez” Unit: r ComponentWeldID: 2z - s5¢4 - w6 5€-/ Date: </ 29/9¢
Max ' .
_ w M Beam | Exam
IND # 0 P L L1 1 M w2 Mp2
4 RA" Max Max Max L2 w Pl P Dir surf. Scan Damps
e :
. 0%dad [ 0%dap | 20%dac | 20%dac | 20%dac | 20%dac
DO NOT |WRITE | HMA | HMA |(CHMAD | &M | @MA | @MA | DO| NOT wn;rs
"N_ THIS |SPACE s0%dac | 50%dac | 50%dac | 50%dac | s0%dac | 50%dac | 'N [TH! ﬂ SPy C_E
100%dac | 100%dac | 100%dac | 100%dac | 100%dac 100%dac
2 | #°| 50% 3.0 |,40.7 $. 3 S8 %. 7 6.2 7 \ A | do
43.9 7.7 5.9 ¥ 2 5.3
G4.% 57 | %7 | w35 | 49
95.7 76 3.5 g.0 . G
96.¢ | 2.€ “. 2 HRAY A 7
7.5 2.9 ./ £5 4.0
9% ¢ %. 3 4 £ € s/
96.3 7.5 o 3 £.0 A G
' ‘ %
Vol 100- 2 . / s 2 s | «72 | & L INZ
Examiner: %95 / 4;: 0 Level: -2~ Examiner: )j% ” /77(<;4<J Level: &~
IPEASUYLESTIENTS ALE TAKEA /—'foﬂ’l START OF TAPER NSTEAD 0F CenrERLME] o F THE 1arecd 3(’
Remarks: THERE FO RE 5u487kﬂcf 2.5 £lom W DEMIENSIOMNS FOE ColReTT A5 R EWTS Sheet 3 of
Reviewed By: Level: Date: Authorized Inspector Date Item No:
IR A 5So2. o¥o . aof

— o shla V207

I

)
S
g 2




DUKE POWER COMPAQ? Form Nk (s
AR EFLECTORS i
ULTRASONIC EXAMINATION DATA SHEET FOR PLANARR (continuation) Revision 3
Station: ocowez Unit: = ComponentWeldID: 2 - s -6 s5&-1 Date: «/29/9¢
Max ‘ -
w M : Beam | Exam
IN 9 P L L w2 M ;
o A— H"' Max | max | Max 1 L2 Wi Mp1 P2 |pir |sud. |Scan|Damps
e N
| 20%dac>| 20%dac | 20%dac | 20%dac | 20%dac
o WoT |WRITE hmMA | Hma | CoMA | @MA | @M | &MA | DO|NOT WRJITE
IN THIS ISP ¢ E 50%dac | 50%dac | 50%dac | 50%dac | 50%dac | 50%dac IN [THIS CE
A 100%dac | 100%dac | 100%dac | 100%dac | 100%dac | 100%dac
L | 4s5° | 50% 001 | 00,7 g2 | 5o s7 | ¢t 2 |V Lo
102.0 g 2 $.0 <. 725 EYR'4
1029 72 | &7 | 2% c.2
103.% $. 2 S 7?7 g 7 6./
0% 7 ¥./5 | 5.7¢ < ¢ 6. 2
105.6G .20 5.7 <. g ¢.75
106.5 g5 ses | w7 | €2
107.Y g 3 5.9 5 & c.3
v WV : 16€. 3 / g6 . 3 7.0 S|V 12 A
Examinerg@@m Level:Z Examiner: /U% ” Y/ Level: 7%
R ks: MEASUREIIEITS | pEE 7Aakend fFRomM Srﬂer QF TAPcE JMNSTERD aF CL/urkf.c/A/c OF THE WET) q 560
emarks. THEREFOLE  BeqOTRACT - S fRom Ao W /)/Mé’/t/j/dﬂls FOR COLRECT p)eASURERIENTS Sheel of
Reviewed By: Level: Date: Authorized Inspector Date Item No:
. - pe s 6’\[9% %’///j[f' 52 7-9¢ B02.0¥0 .00/
. ' vl :
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DUKE POWER comr Ry

Form NDE-’zB

ULTRASONIC EXAMINATION DATA SHEET FOR PLANAR REFLECTORS (continuation) Revision 3
Station: QOcowee Unit: == | ComponentWeldID: 2 - sGA2-we 59~/ Date: «//2%/ @¢
S :Z: vor | o | Mox | V' s B wor | we | e [BORMIEEM | |Damps
20%dad) | 20%dac | 20%dac | 20%dac | 20%dac |
)0 NOT |WRITE HMA | HMA | FAMA | @MA' |CEMW | ®@MA" | DO|[NOT| WRITE
'[hN THIS S P_ C_E s0%dac | 50%dac | 50%dac | 50%dac | s0%dac | so%dac | 'N |THIS SPACE |
100%dac | 100%dac | 100%dac | 100%dac 100%dac 100%dac
L | #45°|s0% 109.2 | 140.7 7.5 .8& /6.0 | s./6 Zz \ DK e
110 .1 78 | #e8| ges | w2 | ]
[1.O° X Cxray 73 5. 35
Nt 9 5 & #S G.0 S C
1102. % 56 .7 7.0 5.2
)13.7 £. 9 _5'.3. g 3 $.5
114. 6 -8 | 3¢ g4 | 3.9
115.5 ¥ .2 <. 3 g 2 LG
2 \ /| 116.4 W g2 S 2 | %- & 6.0 4 v v v’
Examiner:- ﬂEM | Level: & Examiner: ﬂo,u, // ﬂ/m Level: 75
Remarks: DICASURENIEATS ACE TAHALEN FRMN STHRI OF TAPER ASTEWD GF cel'{zz’/aazue’o/f7//ru¢ew Sheet S o %

THELE FORE

WBTRACT 2.5 7 2011 Aec ' \ar " DIrENS)OMS LR CORRECT 197 EASLLENIENITS

Reviewed By:

|

Level:
I

Date:
3)1|ae

Authorized Inspector

A28 (7

Date

S/-ge

p.
o

Item No:
Bo2. 0¥ o0l

L

ﬁ’/ )’ br
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DUKE POWER COMPABY | Form NDE'QQB
ULTRASONIC EXAMINATION DATA SHEET FOR PLANAR REFLECTORS (continuation) Revision 3
Station:  OComee Unit: zz ComponenvWeld ID: 2 - 564 - WG 5¢-/ Date: «/ 27/ 96
Max ' . '
. w | mMp L Beam | Exam
IND ¥ A— n/‘" Max | pmax | Max H L2 Wi Mpt we Mp2 Dir surf. | Scan |Damps
3]
| @0%dac’ | 20%dac | 20%dac | 20%dac | 20%dac |
A»o +OT_ WRITE HMA | HMA [CAMB | @iMA) | @mMa | M8 | DO{NOT| WR|ITE
IN THIS |SPACE 50%dac | 50%dac SO%dac 50%dac | 50%dac 50%dac IN [THIS SPACE
100%dac | 100%dac | 100%dac | 100%dac |} 100%dac 100%dac
72 145° |so% 117.3 | 0.7 9.9 H.4 1 9.3 A "] A \ A+ | Ne
//{2 rl-b 5oq 8:8 é‘é
Nsea. 1 6.7 | 49 | 18 | 5.2
/26.0 VLR f | 1.8 | w.b
1207 r]l? H’ls g‘é H‘O’]
{2/8 ,]0\3 5.3 ?.O 50"}‘
)22.7 T.0 5.4 71 1 5.5
123. 6 7.5 H.9 $.3 | 5.5
Vv / , /Zyg r‘ob I‘l‘ol"}-’ 801 *I“g ' \.( v ~
Examiner: w‘@% Level: Z |Examiner: /U(MJ// Y/ Level: Z=—
R ks: TIEASWR EMENTS  Goe 7AxEAS FROmM START aF TAPER IMSTEAD 0F CENTERGIAE 0OF THE \w/&Td Sheet & of 3L
CMAIKS. e Fore ysharricr 2 .57 FrRom AL " Dinépsions F0e CoRRELT preASuempentss ee 0
Reviewed By: é Level: Date: Authorized Inspector Date Item No:
Py T 5"14(' ‘ﬁ/ﬁ’f ET/-5E 202 . 0%9 . bol
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DUKE POWER COMPMY
ULTRASONIC EXAMINATION DATA SHEET FOR PLANAR REFLECTORS

_ (continuation)

Form NDE-.2B

Revision 3

Date: ¢/ 29/9¢

Station: oOcowe? Unit: = ComponentWeldID: 7 - s¢4 - W& 58~/
Max ‘ :
o W Mp L Beam | Exam
IND # 4 R/o' Max | e | Max L1 L2 Wi Mp1 w2 Mp2 | S o | Scan |Damps
e
20%dac | 20%dac | 20%dac | 20%dac |
[hbo OT |WRITE HMA HMA @;D @;D @Mpd | @Mp DO|NOT WR|ITE
IN THIS |SPACE 50%dac | 50%dac | 50%dac | 50%dac | 50%dac | 50%dac IN |THIS| SPACE
100%dac | 100%dac | 100%dac | 100%dac 100%dac 100%dac
T | «4s®|som 1254 1907 | .o ok | 2.6 | 4.8 .1\ |l ax | No
126.3 2.2 | 4.5 | 7285 | 4.9
(22.2 6.9 4.0 |19 |54
1281 6.8 |uw.n | 1.5 | 4.5
1270 6.8 Vagu | 1% | 4.8
/29 q 605 H‘IO q-o L“"'Ll-
130. ¢ I\ 5.0 1.1 5.4
/3/'7 701 5'3 '11'] 5-2
o % ¢l Vo lga a9 18152 v VY YL
Examiner: //F Level: Z& Examiner: )\‘fwﬁ / /. Level: "5

Remarks:

HEAS A CEMEAITS ALE TAKEANS FRINT START OF JAPER INSTEAD 0F CEMTERE /e oF 7HE WIEL)
THeRe FORE  |swprrRACT 2.5 fFRomM A’ w’ Dimemdsionds FoR CoRRECT MIEASuReNENTS

Sheet_1_of 3L

Reviewed By: Q‘ !2 {

Level:

it

Date:

s|i(s¢

Authorized Inspector

s 7

Date

S=-r-%¢

Item No:
202. 0¥ . I/
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® DUKE POWER comp Ry
ULTRASONIC EXAMINATION DATA SHEET FOR PLANAR REFLECTORS

(continuation)

Form NDE-,2B

Revision 3

Station: ocoxes” Unit: Z | ComponentWeldID: 2- S6A4 - W S€-/ Date: «/29/5¢
Max : .
o W | M L Beam | Exam
IND # 4 HA, Max | o | Max L1 L2 w1 Mp1 w2 Mp2 S5 o | Scan |Damps
e
: ‘ . CgO%dac) 0%da 20%dac | 20%dac | 20%dac | 20%dac
O HOT |WRITE HMA | HMA | (AMA) | @A | ¢iMA | iMA' | DO| NOT| WRITE
"N_ THIS |SPACE 50%dac | 50%dac | 50%dac | 50%dac ] 50%dac | 50%dac |. IN |[THIS SPA C‘E
100%dac | 100%dac | 100%dac | 100%dac | 100%dac 100%dac
T |use| s0% 3.5 | w71 8.2 | 4.9 2.0 |53 | | U [ax | de
13-4 g | 4b 197 |55
13523 .5 |58 | 83 |44
126.2 w192 | 5.2 (00
/37'1 ?.O /“"'19\ Q-S l+"5
138.0 6.1 |u.9 [ 73 |52
(3% 9 .7 139 |72 |43
| 139. % 2.9 | 5.1 7.7 | 5.5
v | \ 2 B VAT Talse (16 158 VLV T
xaminer: }[EM/( : Level: 77 Examiner: /(f /77@.,) Level: j/
Remarks: AXASARETIEAITS ARC TAICEA FRIM S7RRT 0F JAPER MNSTERD oF CENM INE O S THE WELD Sheet ) f 2
emarks. THELE Foee saugTracr 25 FRomM  Aic VT DIndendsjopS  FOR COLRERT . NIEHSULEDENTS ee 0
Reviewed By: Level: Date: Authorized Inspector Date Item No:
' — W 2 75 0 519 302. 090 00/
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buke poweR compARY | Form noe- @b
ULTRASONIC EXAMINATION DATA SHEET FOR PLANAR REFLECTORS (continuation) Revision 3
Station: oconee.  Lue. Unit: 7= ComponentWeld ID: 2 SGA-LUG 58~ | Date: (/-29-5 &
Max A A
ﬁ o w Mp L Beam | Exam
o H/ol Max | Max | Max Y N v Mp! W2 M2 lpir  |surf. |Scan |Damps
e

20%dac | 20%dac | 20%dac | 20%dac | 20%dac | 20%dac
Do OT {WRITE ~ HMA HMA HMA HMA HMA HMA DO NOT| WRI|ITE
'ﬂN THIS |SPACE 50%dac | 50%dac | 50%dac | 50%dac | 50%dac 50°/#dac IN |THI ﬂ S PACE
100%dac | 100%dac | 100%dac | 100%dac | 100%dac } 100%dac

ds | 2 |he a2 jiug.q | dg.s |149.3 Nz q.0 0-9q a.de 2 | Ax | No
4%of Mo a-mJaZ Eecozh)m@;ce wbdicArions | i Avfpl Dige,

45 . _

éos Mo | Recappatlls jubilcaTiods u |Chrrc Di on) .

o

L‘EL 725 | 2.2 14.8 hed: 2 ]red.o Lhot.s | 2.0% | 45 2.25% | 4.9 2 1 Jax | Mo
6O '

2L Nol & Ard @—(,ozftﬁ_ﬁﬁte WDicATI P 1) AXIAL | Dieestipad.

O ldo EE’ ZDAE:LG‘ iIDIdATIoU Y il Ciec Direcmiond .

qvm\\L\\u

25| > |81 |as |eco| 859 | 8ct | 8.6 Jayz | 88 |4.95% | 2 U | ax | Wo

35| 26 | 1o |3as|lqr9|a1¢ |ag. |65 | 2.8 7.2 | 2.95 | & Vol Ax | e

%5 T.0|5:] \ozs oz.¢ [102.8 |85 éo 1.3 5105 | 2 ' Ax | o
Examiner: *y Wﬂ ﬁ Level°§/T Examiner: {Zmdd %L@ . Level:i‘zz

* THELE Wl Qs/_x.o.ue, wfzslmneu FrorA ¢ of welD. a1l ofters> were Taked Sheet 2 of 3(0

Remarks: AT STalt] OF THPE B, Hells Cora  SUMTRAT 2.5 * Cgoth All _oTHER ) LELDIN GS.
Reviewed By: Level: Date: Authorized Inspector Date Item No:
QA o 6_[\10\(0 %6 (7 S5-1-9¢ Boz odo. oo\
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DUKE POWER comp Ry

ULTRASONIC EXAMINATION DATA SHEET FOR PLANAR REFLECTORS

(continuation)

Form 'NDE-.2B

Revision 3

Date: HY-2G8-9¢

Station: conee  Duc. Unit: 1T Componént/Weld ID: UL- SGA - w4 58 - |
Max ' : ' '
. w Mp L Beam | Exam
IND # 4 R,o' Max | x| Max L1 L2 Wi Mp1 w2 Mp2 Dir curt. | Scan |Damps
e : . )
| 20%dac | 20%dac | 20%dac | 20%dac | 20%dac | 20%dac
o TIOT WRITE HMA HMA HMA HMA HMA HMA DOINOT WRITE
IN THIS [SPACE s0%dac | 50%dac | 50%dac | 50%dac | 50%dac | 50%dac IN TH'sf SPACE
100%dac | 100%dac { 100%dac | 100%dac | 100%dac 100%dac
& 135 |25 |1.6]|5065]ed4.85] 1048 |os.0 |C.8865 | 495 | 7.3 5.15 Z ) D ¥ No
9 (25 |5¢ |70 |gws 1229 | 1235 |i2ds | ¢. 8 3.9 7.2 | d.zo . | Ax | Ne
0 |25])2e |70]|2as\z1.8] 114 |1zg.os| 6-8 | .65 7.7 |d.20 2 ) AX Ko
TupicaNonyg 5S|- 10 | Ake e sopplemera. PoTra ofuly o 10PIcaTIon
&Z J q6°v
/ 25| No| ZedorDpvle| 10ODithTIoNS (\%V—TJP:E Sheer  Sipe ONL—} Acting
A ol "0 | sconl])
Examinerrm« Level: Examiner: ;% a(d s Level:

Remarks: | \ | neasudenests Thies Flon sTaRX of TapeR - THERSTORS SUGTRAT 2.5 Tos AN

~

Sheet_1©_of 3L

PILAE

Reviewed By: : . !! ' Level: Date: Authorized Inspector Date “Item No:
I 6“\%" %/7/5 ﬂ 5-/-% P02.040.0S |
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OUKE POWER COMPANY

Form 00184 (R4-88)
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DUKE POWER COMPANY.

Form 00184 (R4-88)
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Form 00184 (R4-88)

DUKE POWER COMPANY

Station OIK‘OUZQ_ Unit__oL Rev.
Subject L{DIOer Head Tupe SAheer '
: W Date 42 9-74n |
Prob No. Checked By BN = pate_S/1]4¢
I/ ’ -
/|
) /
& f
N
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m .
A //
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£ N
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B SHNE
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. ‘ | , Form NDE-UT--B—

DUKE POWER COMPANY

ULTRASONIC INDICATION RESOLUTION SHEET ' Revision 1

Acceptance Standard: A>Me SecT xl Nnds- 3516

5 THE SAME INDICATION As 15 #2.. Mo TWD3 lJeze OBTAINED DUE TO Paer GigomeETRY,

Note: 1uDicATION ¥
o uhere e HeAD 3 FEaAT SuRFAE MEET

NDICATION # 2 15 A SubsurFAce PLaNAL ReFlecroe. L+56"a= .4 a/l: £.00
INDICAT wonl B 2. a/€ = 41 % May Allownnie FoE AspecT Rans oF 0-00 15 2% - Flow 5 Belecrsble

| NDICATION ¥ 2 BECAmE BECOLDAPLE CITH THE CUANGIE 18 RECOPDING CHITERIL
sTARTING Wit THE (787 Seemon Xl £Xa AINATION PERFORBIMED DUBING WIS OuTAbr&

WSeze 2.5 TIMES MokE SEM s THOW BEFoBE

| NDicATIon B3 15 4 SubsuzrAcs Planoe  RePlecTol L=.8"az: .15 a/Ls.28, a/e_——z.mf. '
BY wime. Lincent. intelrolansn THE INBL Allswisbie ss .29 . AtccHTHARLS -

1WD1 csr1on b 5 4 SubsurFacE Planise. FPEFlerol K= .60 &= .0 afls .20 afls 11 %
i pad Allowssle s 3.3% - AcceDTUBLE - . |

Acceplable Indications: # 3 #

Rejectable Indications: # 7

These indications have been compared with previous ultrasonic data [yes [ No previous data avalable ‘

Examiner \ Level: Date:

W&cﬁ%ﬁ' T 5-/-9¢ Sheet 14 of 3k
Reviewer: - Level: Date: Authorized Inspector: Date:

» T s)se 57 57

0l | : Aoz o040. oo/
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® o ®
DUKE POWER COMPANY FORM NDE- UT-4
- ISI LIMITATION REPORT Revision 1
Component/Weld ID: _ZS8A~W/& S8/, Item No: B4 2.0%0 00/ remarks:
[*] NO SCAN SURFACE BEAM DIRECTION Due 7 MoNwar, zma
[] LIMITED SCAN 71 02 [ 2 Oeweew Lepnary 317,
FROML_Y3" _toL_/9” INCHES FROM WO__/2.5""_ to Betusd
ANGLE: []0 [145 [F160 _other FROM _____DEGto_____DEG
[4 NO SCAN SURFACE ~ BEAM DIRECTION Dye 1) Venr Coknseron
[ LMITED SCAN O1 Gz GOz Dlowlleow [lescawn Rebesee
FROML.39.2" _toL_%5" INCHES FROM WO__&.5° Y _to /ST Posr 8.5
ANGLE: [10 145 []60 other 70°w 742« FROM _____DEG to DEG [ h 35 was
[] NO SCAN SURFACE EAM C:RECTION. | o s PEebee 0 G0 n Pear
[71 LIMITED SCAN (01 (2 Ch Oz BewBeew |
FROML________tol INCHES FROM WO__. 75" __ to _Z.9” D 90 wos usen an 1AL
ANGLE: [J0 []45 []60 other FROM __O__DEG to 360 _DEG |4 45°¢ 6p* wes woruses on
[ NO SCAN SURFACE BEAM DIRECTION | poee, Tue pugee citr wons
[] LIMITED SCAN. 01 @2 Ch Oz ewBlcow |8 peomuend iue Piek worco
FROM L _tol * INCHES FROM WO to S e
ANGLE: []JO [145 [460 other FROM __0__DEG to 340 _DEG [X] yes Cno
Prepared By:W W Levek//}f’ Datez/ D% Sheet _ 15 _of_3C A
Reviewed By: &A\jg o Date: - I Jee Authorized Inspector: %fﬁ (/ Da-tl/_e/_. .




DUKE POWER COMPANY
Form 00184 (R4-88)

Station_gcgviz & _ Unit__Z-_ Rev. File Mo. ) N__l I 2
Subject Pl Heop Yo ToRE Sk brt

Y-
o » 0@&%}/ 22476
| Prob No. 602 oYs.co/ Checked By . Tate / (QL

§ s .
S| DT | AGERECTTE ™ | Covese ol & ; . B —_—
SN Ardad o 2| | 2 ack /252 ¢ 9] [ 7297504 ~
|
L &t 2D 22024 5 & 295337,
MNERR. Swelinte 255(.|% VV"??"W/; ,
{
Hotall (8 263). ] 2508422 ||
N
‘ A 66 fa = 1§ 263 /Z‘SG?Q[Z.LC/ %/CU%) |
£ 4 | |
IER7ZETA BN
1 T
| L
Lo
?D(Lri, 1L oF 36




DUKE POWER COMPANY NDE-91-1

Near Surface 0 Bolting O

| Inner Radius [0
Area Calculation

Volume Calculation
. 58..28 58 .28 x dayf = ez z4710.7
Coverage Calculatibns ‘
Beam Area Length Volume  Volume
~ Scan# Angle’ Directi Examined Examined Examined Required Percent Coverage
Irec '9” (sq.in.) (in) (cu.in.) (cu.in.)
! O°  nla IS 42 283 2y70.7
(25° on T/apgg_)
Z 45/6o I qo.e3d 4 1131192
(70 on Tapa) = BN Comnd . T4k
171237, 24
2. 8¢0? d24 2578216
: 3 us /oo . MONWAY z1l.28
o 23510 4]
d o ds Tew gy 16253.3
S 45 cec 3.0 - 24 199593
A o [9%) 2. 6cf "’lz‘/ 15959.3
T bo CeW %76y 24 ! ﬁgq_ b
Subs n ~lzsd2447 24017 112971504

Va. Z o 1720 &5

temNo: Ao 2. 050 02/
Prepared BY: X W &W/ Level: /@ ' Date:f 2¢/ %6
‘ A .
Reviewed By: @)(\ /(/Q - Level: IC Date: & I | lﬂ L
| Al o ' R

TAGE 11 OF 36




DUKE POWER COMPANY | NDE-91-1

Limited Examination Coverage Worksheet Revision 0

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

BaseMetal 0 ~ Weld @  NearSurface 0 BoltingO  Inner Radius O

Area Calculation Volume Calculation
—Q—%U-X (La‘-i‘-.‘}sf) z - /@‘SG'SJZ mw X $2Y <
| _/6.36 59 L RBRGY wan

Coverage Calculations

: " Beam . Area Length Volume Volume
Scan# Angle’ Directi Examined Examined Examined Required  Percent Coverage
irection (sq.in.) (in) (cu.in.) (cu.in.)
— 0 — W36 LY U392.L¢ U392.6Y
] ¢S 2 /036 UlY¥ «392.64 439169
Z 35 / S92 42¢ 2298.08
(70" 0w Threr) venr Conn, = 4.32

2293.7¢ ¢392.0¢
/ Lo 2 .36 Y24 ¢392.6¢

MANN/ Y ~17.36
o | T4375.28  ¥392.6Y
o | O Q2%Y o 49244

Cw 95 cew /036 Y2Y  U292.49 $392.4¢
CCw Y5 v /036 W24 Y392.G4 ¢392.64

Cw Lo CCWw /6.3 WY Y92L4 Y3RILGY
CCw Lo Cw 7036 Y2¥ 439064 €3926Y
‘ 3302488 +— 39533.7 X 100 =

o | - B354
Pd?_ b sf +*+20 ltemNo: BO 2. myo.00/
Prepared BY: | Leve: “LIL Date: /-2¢/4%

v ' . ‘ ]
Reviewed By: @Y\[ Level: [ - Date: ‘5/ \('\‘8
L § , .

PALE B oF 3(




DUKE POWER COMPANY | NDE-91-1

Base Metal (J Weld O Near Surface @& BoltingD  Inner Radius O
Area Calculation Volume Calculation

Zead A zeid koo
| | = 11093.3¢ - ve

Coverage Calculations ‘
Area  Length  Volume  Volume

~ Scan# Angle’ D.Beat(n Examined Examined Examined Required  Percent Coverage
irection (sq.in.) (in) (cu.in.) (cu.in.)
l  ¢o 1)z 156 424 Tddsy 10833
L Lo zli o3y 4l 43799 2
Cw 6o Cw  15.75 dod (o8

00w 6o CCW  15.15 yzd  CEIT 1og33g

Svbrtul ZSIHD yyszsnyd

GCo L Wes ussy 1w Place oF & 70° 4 alo  osclanoy
A PR Cize Scal |

P"‘Q" "/ “% ﬁ,\fso temNo: 402 -0%0. 00 /
Prepared BY:S(\w Level: A~ Date: /. 2¢/- ¢
U ] .
Reviewed By: Qd Level: I Date: S / ) [‘} G
Vi o | | .

?At-}z 14 oF 3L




DUKE POWER COMPANY
Form 00184 (R4-38)

Station (oger ' /n't Z___ Rev. File No. Sheet .5 0ot 2°
Subject _({ X Hemd 1 TuRe Sueer "
@ _1er? Boz o oo By T pate 42475
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Form Q0 1iss (H14-38)

IR LA
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APR-38-1936 1z:47 FROM QA TRAIMING DUKE POWER CO TO P.02

Duke Power Company
Indication Evaluation Report

StatioUnit | WeldD No. IS0 Dwg No. | sheat No.
.‘ ONS /2 2-8GA-WG58-1 1S1-OCN2-003 | 96020E005
Component Description ‘ ’ Exam Procodure '
Steam Gen. A upper head- to- tube sheet weld NDE-820 Rev. 3
Coda/Year/Addenda Exam Category Acooptance Standard(Para or Tabio) | Ret. Report
SecX! / 1988/ none | = BB IWB-3510-1 P N/A
Flaw Characterization NonvAet Wall : Type Materlal
. SLAG LINE 8.5" ' crs
Evalustor ‘ Date INF 1SUPS!
James J. McArdle 9,,%3 /% % 4/30/96 ISt
Colovlations/Bvalustioh/ v ' '
L=156% a=0.4", al = 0.00, aRt% = 4.7% REJECTABLE subsurface flaw. Table IWB-3510-1 allows 2% for an aspect
ratio of 0.00. .
Comments

This indication was not recorded in previous exams because of the change in recording criteria starting with the 1989
Bection XI. The examinations peformed this outage are 2.5 time more sensitive.

‘ |
.Toehnleal Review Daw Nor-Technical o Date

Ola Nj@ 61t[‘%ﬁa

Taxe 206 oF 36



