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I. INTRODUCTION

The purpose of this report is to define the Eddy Current Testing (ET) Program,
and results obtained for the Palisades Steam Generator (S/G) Inspection which

occurred from September 18 to October T, 1981.

Compliance to Section XTI of the ASME B&PV Code (77S78) in addition to Palisades
Technical Specifications Section 4.1k is required for the 1981 and subsequent

inspections.
II. HISTORY

The previous Eddy Current Test was performed during September and October of
1979. Following the evaluation of results, a repair criteria based on the
operating allowances described in Section 4.14 of the Palisades Technical
Specification was used. This criteria resulted in the plugging of 1b tubes

in the A Generator. Nine tubes were plugged in B Steam Generator. The plant
resumed operatiocns on May 27, 1980 and continued operating with no shutdowns
due to steam generators. Operation during this period of 17 months was conducted
at approximately full power. During this cycle, steam generator tube leakage
has remained essentially zero. The normal control of the.secondary cycle
chemistry during power operation was excellent. During periods when the plant
was not in operation, the steam generator tubes remained covered with wet layup

chemistry utilized for long outages whenever possible.

In 1979 and 1981 eddy current testing was performed under the direction of
Consumers Power Company's Laboratory Services NDT Section. Equipment operation
and data interpretation utilized personnel from Trans-Eastern Inspection, Inc.,
Conam Inspection, and Zetec. Defect data interpretation was given a 100% over-
checking. Data handling, storage and analysis were performed by Consumers Power
Company. Data was recorded on.standard keypunch forms. It was keypunched,
checked for accuracy and entered into computer memory. Following these activ-
ities, a number of data sorts, plots and comparisons were performed to assist

in accomplishing the analyses and confirming the results contained in this report.

III. INSPECTION SCOPE

The inspection requirements within the Palisades Technical Specifications

Section L.1Lk are summarized as follows:




a). All unplugged ET indications 30% or greater
b). Random Sample: 2% unplugged Hot Leg tubes
1% unplugged Cold Leg tubes
e¢). All previous or newly installed sleeves (no new

sleeves were installed in 1981)

ET examinations were also perfomed to obtain information in the additional

focllowing areas:

a). Dent Magnitudes
b). Sludge Depth
¢). Dent Profilometry

Table 1 summarizes the various ET techniques employed in 1981 along with the

respective purpose, required information and number of tubes examined.

It is important to note that corrosion determination is calculated from the
5L0-FLEX and Dent Region examinations since historical data exists for compar-
ison (historical data for sleeves is not used to calculate general corrosion

rates). Therefore, the plugging criteria, discussed later in this report, is

derived from these two examinations.

As indicated in the 1978 and 1979 inspections, the 540-FLEX technique is
extremely sensitive to influence from denting (and thus may produce erroneous
readings).Historical data was reviewed to select all ET indications which
appeared not to be coincedent with denting. Approximately 1/3 of the total
number of ET indications 30% or greater in each steam generator appeared to be

within this criteria. Refer to Tables 1 and 2 for more information.

Flaw sizing, and hence tube plugging, is based on the Dent Region and S54LO-SFW
examinations this year. All known ET indications 30% or greater and random
sample tubes were examined by S54LO-SFW technique in 1981. These examinations
vield much more reliable sizing information than the S5LO-FLEX technique when

flaws are coincedent with denting.

IV. EVALUATION OF ET DATA

a. General

Evaluation of the test results indicate that the mean corrosion increase

since the previous (1979) inspectionis less than +1% in "A" S/G. Data .
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CONSUMERS POWER COMPANY

PALISADES NUCLEAR PLANT

STEAM GENERATOR EDDY CURRENT EXAMINATION

SUMMARY

Approx Number Tubes Examined

Eddy Current Test Pu e Require@ Generator A Generator B
Examination est Type rPos Information Yot Cold Hot Cold

5L40-Flex (2) Differential Sludge depth examination and tube examination for flaws Corrosion Statisties 500 20 300 0
Coil 20-100% except when coincident with denting. 7.6% L.4%
Pull-Thru Sludge Depth 23 6] 21 0

Dent Region Absolute Regional tube examination for flaws 30-100% coincident Corrosion Statistics| LY 0 W7 0
Rotational with denting. and Flaw Sizing
Pancake Coil

Tube exam for flaws 20-100% associated both with and without| Flaw Sizing 1725 27 1225 1
(1)(2) . 6% 8

denting. 26% 18%

| : . . . Mag—

g Differential Examination of dent magnitudes Eztigizesgigﬁ Zid 514 402 470 Ko7
Coil Flew Sipin & 7.82 | 6.1% 6.9% 6%
Multifrequency £
Multiparameter Random Sample 3%. Flaw Sizing 132 66 136 68

2% 1% 2% 1%
Differential Examination of tube/sleeve assemblies for flaws 20-100%

Sleeved Tube Coil through the assembly. Flaw Sizing 13 0 20 0
Rotational

Tube/Sleeve Differential Examination of tube/sleeve assembly to determine condition 13 0 20 0

Slow Pull Coil of parent tube flaw.

(2) Multicoil Examination to profile the ID tube surface to access Dent Profiles and 105 250 100

Profilometry | Absolute deformation due to denting. De formation 310

(2) | Differential

L x4 Multicoil Tube examination for flaws 20-40% coincident with denting Experimental N 0 b 0
Multifrequency
Multiparameter
Absolute Tube examination for large wastage flaws coincident with .

M12-15 Multicoil denting. Experimental Ly 0 L7 0
Multiplex

(1)

(2)

All tubes examined by SLO-SFW technique‘received defect and dent magnitude elevaluation.

Each tube examined contains an average of nine tube supports.
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for the "B" S/G indicates an apparent corrosion increase greater than
+1%. Accordingly, the Operating Allowances listed in Section V of

this report have been employed +to establish a tube plugging criteria.
Detailed discussion of the test data is provided in Section IV of this

report.

Inspection of all installed sleeves was performed using a rotational
differential coil and a pull through differential ET probe. No addi-

tional ET indications were reported in the 33 installed sleeves.

Also, no new ET indications were detected in any of the examainations

employed. Only previously cataloged indications were present.

The examinations describéd within this report resulted in inspection
of approximately 36% of the unplugged hot let tubes for "A" S/G and
27% of the unplugged hot leg tubes for "B" S/G. Approximately T%

of the unplugged cold leg tubes were inspected in each S/G.

The 540-SFW examination is & recently qualified multifreduency technique
and was successfully introduced in 1981 to obtain baseline data for
future inspections. It is estimated that approximately 1570 data

points for "A" S/G and 1800 data points for "B" S/G were interpreta-
ble in 1981 which were not interpretable in 1979 due to influence from

denting.

Reevaluation of Apparent Large Positive and Negative

Changes in ET Indications

+
The as-recorded data indicates many large (2 |- 121{) changes in wall
thickness from the last (1979) ET inspection. These changes occur
in the positive and negative direction. Large negative changes are

indicated but are not, in reality, possible.

Reevaluation of all large apparent increases (> 12%) indicated by

the 5LO-FLEX test was performed. A total of 103 such indications were
reevaluated (36 from Steam Generator A and 67 from Steam Generator

B). The results of this reevaluation indicate that 6 elevations did
exhibit possible corrosion growth while 30 of the apparent




significant increases in A Steam Generator did not occur. The
reevaluation of B Steam Generator did indicate some apparent signif-
icant increases (at 28 elevations). The other 39 apparent significant
increases were reevaluated and attributed to the influence of denting,
which occurs to some degree at almost every tube/tube support location,
and differences in adjustment of the rotation control of the ET instru-

ment to account for probe motion.

In a similar fashion a reevaluation of all large increases (2 12)
indicated by the dént region technique was perfdrmed.. A total of 3

such indications were réevaluated (3 from Steam Generator A and O

from Steam Generator B). The reevaluation indicated that these

apparent large changes did not occur in A. The apparent large increases
indicated by the dent region technique were attributed to differenéés

in adjustment of the phase and placement of the vector points for

analysis from year to year.

Steam Generator A Hot Leg Evaluation

The results of the reevaluated SLO-FLEX and dent region data indicates
essentially a zero corrosion growth from 1979 as indicated in Table 2

(next page) and also for the following reasons.

As a check for unexpected indications of new corrision, & random sample
of tubes with no defects greater than or equal to 30% in either of the
two previous ECT inspections was completed. 2% of the unplugged hot
leg tubes and 1% of the unpiugged cold leg tubes in both steam genera-
tors were inspected using the 540-SFW ET technique as required in Tech-
nical Specification 4.1k. In addition, as discussed in Section III,
additional tubes were added to the inspection sample to assure that
dent magnitudes and examination for ECT indications were performed

for tubes in areas of high tube support plate stress due to denting.

In all, the random sample inc;uded 10% of the unplugged hot leg tubes

in Steam Generator A.



TABLE 2

APPARENT GROWTH RATE FOR ET INDICATIONS FROM 1979 TO 1981

A STEAM GENERATOR

O\

Region

Mean Increase Mean Dat
Limits of Data Selected ET Technique(s) In ET Indica- | Standard oy
X . e Points
tions (% Wall) | Deviation
5L0-FLEX -.19 6.8 396
A11 Data Collected Dent Region 1.18 6.7 i
540-FLEX & Dent -0.052 6.8 kho
Region
Excludes data at elevations at 5L0-FLEX -.L8 5.52 . 373
which the ET signal has been
affected by extranecus condi- Dent Region .68 5.12 L1
tions (ie, denting, support
plates, etc). 54L0-FLEX & Dent
Region 0.37 5.49 41l
B STEAM GENERATOR
S54LO~FLEX 4, 82 9.53 278
All Data Collected Dent Region -.02 3.9 L7
ShO—FLEX & Dent L.12 9.10 305
Region
Excludes data at elevations at 5L0-FLEX 3.09 7.15 233
which the ET signal has been
affected by extraneous condi- Dent Region -.02 3.9 L7
tions (ie, 4enting, support :
plated, etc). 5L0-FLEX & Dent 2.57 6.81 280




The results of this examination are summarized below:

TABLE 3
RANDOM SAMPLE RESULTS
A STEAM GENERATOCR

Hot Leg
No. of Tubes Inspected 656
No. of ET Indications Exceeding the (1)
Plugging Criteria 3
No. of ET Indications at Locations Where
No Previous Degradation was Present 0
Percent of Tubes with Further Wall
Penetration  10% < 1%

(1) None of the three tubes plugged exceed the

*  wastage plugging criteria. All three were plugged
due to blocked tubes and all three were in the
dent magnitude study population.

T

Mnltlfrequency 1nspect10n was also per:ormed on all tubes in S/G A

hot leg which had previous ET 1nd1catlons >30% at any point in time.

This totaled an additional 1750 tubes.

The number of multiple type ET indications and the number of large ET i

indications (> 58%) in A Steam Generator have remained very low as

illustrated in Table b.

TABLE A4

Multiple Type Indications and Indications »58% Found this Inspection

Compared to the Previous Inspection

A Steam Generator
1979-1981 1978~-1979

No.

of Multiple Type ET Indications

No.

of ET Indications ) 58%




Steam Generator B Hot Leg Evaluation

The results of the reevaluated . 540-FLEX and dent region data of Table 2
indicates an apparent corrosion growth from 1979. The circum-

stances encountered in this inspection are very similar to the

results of the 1975“and 1976 inspections. This similarity is shown

below:

Apparent Mean Incremental |[A Steam B Steam

ET Indication Increase Generator | Generator
1975 Inspection -.17% 4.37%
1976 Inspection 1.3% L,65%
1981 Inspection -.37 3.12

It is important to note on Table 2 that the ET inspection technique

for dent regions (rotating absolute coil) does not indicate corrosion

growth. As a smaller number of data points were collected with this
technique a concrete case for zero corrosion growth cannot be estab-
lished. However, this fact does indicate the possibility that the
large apparent increase indicated by the SLO-FLEX test is still being

influenced by the presence of dents.

As was the case in Steam Generator A, a percentage of tubes were inspected
with the 5L4L0-SFW (multifrequency) probe ET technique to fulfill random
sample requirements. In all, the random sample included 9% of the

unplugged tubes in B Steam Generator.




The results of the inspection are summsarized below:

TABLE 5
Random Sample Results

B Steam Generator

Hot Leg
No. of Tubes Inspect 606
No. of Indications Exceeding the (1)
Plugging Criteria ; 1
No. of ET Indications at Locations Where
No Previous Degradation was Present o]
Percent of Tubes With Further Wall
Penetration 10% <1%

(1) The tube plugged does not exceed wastage
plugging criteria. The tube was found to be ' e
blocked and was within the dent magnitude
study populatiocn.

540-SFW (multifrequency) inspection was also completed on all tubes
in B 8/G which contained previous ET indication >30% at any point in
time. This amounted to 1225 tubes. The results of this inspection,
given below, show that the number of multiple ‘type ET indications and

large ET indications have remained relatively low.

TABLE 6

Multiple Type Indications and Indications »58% Found This Inspection
as Compared to the Number Found Last Inspection

B Steam Generator

1979-81 1978-79
No. of Multiple Type Indications 0 3
Vo. of ET Indications >58% 5 N
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Cold Leg Evaluations A and B Steam

The results from the cold leg inspection does not evidence any new
corrosion. The twenty seven tubes in the A Steam Generator cold leg
which have previously catalogued ET indications.ZBO% did not exhibit
apparent growth.

The results of the random sample are shown below:

TABLE T
Random Sample Results

A S/G ' BS/G
No. of Tubes Inspected 468 475
No. of Tubes Exceeding the Plugging
Criteria 0 0
No. of Tubes with ET Indications at
Elevations with No Previocus Degradation
Present 0 0
Percent of Tubes With Further Wall
Penetration 10% <1% <1%

Den%ing Evaluation

Denting was first noted in the Palisades steam generators during the
1976 ET inspection. The current ET examination includes an extensive
evaluation of dent magnitude and distribution. The magnitude of
denting (defined as the amount of reduction in tube radius) in the
Palisades steam generators was estimated by comparision of dent signals
to ET signals obtained from samﬁle tubes with several different levels
of 360 circumferential reduction in diameter. This evaluation was
performed for each tube inspected using the conventional circumferen-

tially wound ET prote.

Profilometry was also performed this year on a large sample of tubes
to better assess the extent and geometry of denting. The profilometry
was conducted using the Zetec MIZ-15 Eddy Current Profilometry System
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and is to be analyzed by Combustion Engineering to supply dent size,

shape and stress/strain information.

Each sample of tubes inspected was increased above normal random sample
requirements to include tubes in areas where generalized denting is
expected to result in high stresses in tube support plates. Tubes
which were inaccessible due to equipment obstructions were replacéd

by tubes in the near proximity. The number of tubes added to the
inspection sample which would have not otherwise been inspected are

listed below:

Number of Tubes Added For:

Steam Generator Leg |Dent Magnitude [Profilometry
A Hot 51k 310
A ' Cold ko2 105
B Hot 470 225
B Cold 407 108

Dent magnitude and profilometry results are currently under evaluation
and will be included in this report as an addenda to be submitted in

the near future.

During the circumferentially wound ET probe inspections, tubes were
found which would not allow passage of a 0.540" ECT probe (i.e. blocked).
These blockages are attributed to denting and require plugging to
mitigate tube cracking resulting from excessive denting. In the current
inspection, 3 blocked tubes in Steam Generator A and 2 blocked tubes

in Steam Generator B were found. All upplugged tubes surrounding the
blocked tubes were inspected. Tubes surrounding the blocked tubes were
probed and no extension of a pattern of blocked tubes was found. There-
fore, no apparent series of support plate cracks are suspected. Overall,

the severity of denting experienced is considered to be minor.
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G. SLUDGE DISTRIBUTION EVALUATION

A conventional ET probe was used at a frequency of 25 khz to obtain an indication
of the depth of corrosion product deposits on the tubesheet and on tube support
plates. This sludge depth evaluation was performed on a sample of 23 tubes

in A Steam Generator and 21 tubes in the B Steam Generator. The results are

shown in Attachment 4 and summarized below:

SLUDGE DISTRIBUTION EVALUATION

Number Average Average
Steam Tubes in Sludge Sludge
Generator Elevation Sample 1981 1979 Depth (in) 1981 Depth (in)
Tubesheet 15 6.4 6.4
A TSP 3 11 3.4 3.L
TSP k4 13 5.5 4.8
Tubesheet 16 6.3 7.2
B TSP 3 9 L.L L4
TSP L 13 3.8 4.5

The results of the sludge depth evaluation indicate that the depth of corrosion
product deposits continues to increase at a slow rate in both steam generators

at the tubesheet and tube support plates 3 and 4. The absence of any significant
increase of ET indications during the most recent operating period indicates

that the sludge pile deposits are not corrosive and are not acting as concentration

points for harmful impurities in the steam generator seéondary side water.

H. SLEEVE INSPECTION RESULTS

Sleeving was developed by Combustion Engineering (CE) as an alternative repair

to tube plugging. Examination of the 33 inservice sleeves with the conventicnal

ET probe (a developmental examination for parent tube degradation) and the axial
coil ET . probe (a qualified examination for sleeve integrity) revealed no signif-
icant change in parent tube wall degradation and no additional sleeve defect{s or

degradation.




The sleeve inspection results are considered to provide additional justification
for the utilization of sleeving as a repair technique for tubes as an alternate

to plugging.

s
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V. REPAIR CRITERIA

The tube repair criteria formulated in Table 8 shall be applied to the results of
the ShO-SFW (multifrequency) inspections and the rotating dent region inspec-
tions. Prior qualifications done on the 54L0~SFW (multifrequency) technique
employed during the 1981 S/G Inspection indicated this technique was as accur-

ate and, in the presence of dents much more accurate than the single frequency
5LO-FLEX technigue used. The 540-SFW multifrequency was also determined to be
more accurate than the rotating dent region technique in the presence of

smaller dents. As denting levels increase the rotating dent ;egion technique

becomes more accurate.

Therefore it was determined that the repair criteria should be applied to the
results of the multifrequency 540-SFW technique. In cases where the rotating
dent region technique and the multifrequency 5LO-SFW technique differed on
whether the repair criteria was exceeded, both signals were analysed and the
most accurate indication was applied based on the influence and extent of dent
~ levels present. In no case, was a lower reading justified as more accurate

than a higher reading.

The results of the current ET inépection as summariéed in Section IV.C and IV.D
indicates that each generator experienced different corrosion effects during
the last operating cycle. The location and pattern of corrosion is consistent
with previous inspections as shown on Table.8 (also reference the inspection/

repair reports for 1975 and 1976).

In the A Steam Generator the apparent mean wastage since the 1979 inspection
is less than 1%, so the operating allowances in Table 4.1k.1 of the Palisades
Technical Specifications apply. Since B Steam Generator does indicate an
apparent mean wastage increase of 3.09, the operating allowance stipulated in
Table L.14 shall be increased by L%, or 10% total to account for this apparent
increase. In addition, all tubes which will not pass a standard 0.54Q" ET
probe will require plugging. The operating allowance for multiple indications

will remain at 35% for both generators. For elevations in which there was no




15

valid ET reading in the 1981 inspection, the operating allowances shown in

Table 8 shall be applied to the last valid reading.

Based on the present Palisades operating conditions,‘structural evaluation
indicates that a tube experiencing corrosion attack of up to and including 64%
of the tube wall will meet all criteria for a combined LOCA and safe shutdown
earthquake (SSE). These evaluations are based on an uniformly thinned tube and are
performed on a conservative basis.” However, plans are being formulated by
Consumers Power Company to possibly raise the primary side pressufe to such a
degree that the minimum wall required would then be 39% in order to meet all |
criteria for a combined LOCA and SSE. It is not known at this time if the
Primary side pressure will be raised during the next operating cycle. However,
the repair criteria for the 1981 Steam Generator Inspection will be based upon

a minimum wall necessity of 61% to accomodate a pressure change. An allowance
for continued operationg (operating allowance) is applied to this allowable wall

thickness to arrive at the repair criteria.

Combustion Engineering Report entitled, "Analysis to Determine Allowable
Tube Wall Degradation for Palisades Steam Generators", dated January
29, 1976.
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TABLE 8

OPERATING ALLOWANCE AND REPATR CRITERIA

a1 -
Year Tubes InT;:it;ziiiozzer Multiple ET
Were last Parameter . ©1iP Indications
Inspected ) Indications
A S/G B S/G Both Generators
(1) Operating »
Allowance 6% 10% 35%
1981
Repair
Criteria >55% >51% 2 35%
Operating
Allowance 6% o% 35%
1978 & 1979
Repéir 2
> 7 >
Criteria 58% >58; < 30%
Operating - 104 (2) 10% 359
Allowance v 15% ’
1976
Repair (2)>54% >
Criteria > 5k >L9% 230%
Operating
Allowance 20% 20% 35%
1975 —
Repair > 5 s
Criteria hu% Lh7 2307

(l)Any tubes through which a 0.540" ET probe will not pass requires

plugging (ie, tube blockage).
(2)Denotes the areas of significant increase as defined in the 1976
Palisades Steam Generator Report of Eddy Current testing, data
evaluation and tube plugging, March 1976.
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VI. FUTURE OPERATIONS

The Palisades steam generators have just completed an operating period of about
17 months at approximately full power. Based on the ET results, essentially no
further corrosion of the A Steam Generator tubing was experienced. Steam

Generator B showed evidence of a 3-4 percent corrosion growth.

Predicated on the relatively gbod steam generator tubing experience during the
last three operating periods, the next Eddy Current Inspection will be performed
after an operating period not to exceed the inspection interval of 12-24 months

specified in Technical Specification Section 4.1k,

The interval of time until the next ET inspection is consistent with the last
operating period. It is considered that the results of the current ET inspection
indicate that strict adherence to strict secondary water purity limits and the
policy of keeping the secondary side in wet layup, as much as possible, when the
steam generators are not operating has limited steam generator tubing corrosion
at Palisades. ET inspection of tubing at the next refueling outage will provide

added assurance that the corrosion of steam generator tubing is in control.

VII. EFFECT OF TUBE REPAIR CRITERIA

The effect of the above tube repair criteria results in the plugging of L9 tubes
(9 being plugged in A Steam Generator and L0 being plugged in B Steam Generator).
Tube plugging with welded plugs is estimated to be completed on October 21, 1981.
Table 9 reflects the details of those tube repaired. The number of tubes
plugged does not violate the assumptions or change the previous Palisades Plant
Safety Analyses as indicated in Exxon Reports XN-NF-T7-18 and XN-NF-T7-24 sub-
mitted on July 28, 1977.
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TABLE 9

PALISADES A STEAM GENERATOR

TUBES REQUIRING PLUGGING IN 1981

. : INDICATIONS
QUAD LINE ROW LEVEL 1981

2 5 116 10 BLK

2 13 138 o1k BLK

2 50 35 i ~ RS8

3 15 38 b R6T

3 15 120 13 BLK

3 18 51 L R56

3 38 61 11 FLD (43 in 1976)

3 51 96 HL 35M

3 53 100 3 R56




TUBES REQUIRING PLUGGING IN 1981

10
11
18
21
22
31
31
31
33
34
36
38
Lo

Lk
51
54

PALISADES B STEAM GENERATOR

ROW

116
88
105
111
115
92
108
117
107
108
89
88
89
46
50
52
50
55
51
55
53
54
63
62
39

89

TABLE 9

LEVEL

11
1E
1E
10
11
1E
10
12
HL
“12
2E
2E
2E
1E
1E
2E
2E
2E
11
2E
2E

11-k

+= +=

1E

19

INDICATIONS

1081

FT76

F52
FoT
F65
F5T
F33
F53
FLD

53
FLD

F56

(43 in 1976)

(39 in 1976)

F53

FLD
F5h
F55
F55
752
F59
F66
F55
FLS3
756
FL52
FL52

FL52

(50 in 1979)
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TABLE 9
(continued)
INDICATIONS
QUAD LINE ~ ROW LEVEL 1981
3 6 97 1E | F52
3 6 103 1E F5k
3 6 105 2F F53
3 6 109 10 FLSL
3 T 118 12 BLK
3 9 116 12 " BIX
3 10 107 10 FLS5
3 21 98 12 R55
3 36 - 91 10 FL58
3 43 52 ' 11 FLD (49 in 1976)
3 L5 60 11 | FLD (41 in 1976)
3 B 100 HL : F80
3 ’ L9 60 11 FID (38 in 1976)
3 16 61 HL Probe Stuck?

2 Refer to Consumers Power Company Deviation Report Number GJE 10-09-30-81.




DXX (i.e.

OK

XX (i.e.

RXX (i.e.

XM (i.e.

BLK

ATTACHMENT 1

Results of Eddy Current Inspection of Steam Generators
with Conventional Wound Probe, .5L4L0-Flex '

Dk2)

5k)

RL9) -

34M)

Definition of Symbols

dent

dented indication (considered interpretable but very
inaccurate and not used as a basis for wastage increase
calculations or application of repair criteria)

no dent or indication in tube or elevation for R readings

indication with XX% of wall thickness removed

rotational absolute coil probe indication with XX% of
wall thickness removed

multiple type indication with XX% of wall thickness removed

blocked tube (i.e. .540" diameter conventional circumferen-
tial coil probe will not pass thru tube)
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STATISTICAL ALYSLIS S§YS T E M N R 3
-~ 1981 STEAM GENERATOR INPECTION . -+ . 17:06 THURSDAY, OCTOBER 15, 1981
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09/19/81 :
09719781 ..
Q9719/81.. :
709719781 i
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. - 1981 STEAM GENERATOR INPECTION
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1981 STEAM GENERATOR INPECTION " 17:06 THURSDAY, UCTOBER 15, 1981
,CORROSION srqu— SINGLE FREQUENCY 540 FLEX. TECHNIQUE e T 4 S
i "& GENERATOR - 7. AT
©QUAD - LINE  ROW  LEVEL  READ79 READ81 = DATE

.-09719/81 |
09/19/81.
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' .~ 1981 STEAM GENERATOR INPECTION . 17:06 THURSDAY, OCTOBER 15, 1981
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1981 -STEAM. GENERATDOR INPECTION
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13 . C09/26/8Y ... . . ...
709726781
09/264/81"

09724781 -

09/264/81

09/24/81
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- 1981 STEAM GENERATOR INPECTION _© © 17:06 THURSDAY, OCTOBER 15, 1981
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>~ B GENERATOR - ..
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©~ 1981 STEAM GENERATOR INPECTION '~ 17:06 THURSDAY, UCTOBER 15, 1981
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ATTACHMENT 2

Results of Single Frequency Rotational Technique -
Dent Region Exam

Definition .of Symbols

. = No reading recorded for 1981 }
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ST A T STICAL - LYSIS SYS T E Mo : ‘
*1981 STEAM GENERATOR INPECTION" . © 17:04 THURSDAY, UCTOBER 15, 198
CORROSION STUDY- SINGLE E§E°X$S§Y ROTATIONAL TECHNIQUE : . ool o )
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. 06729781
09729781
09/29/81
09729781
09729781 -
09/29/81
09/29/81 .
09/29,81
09729781
09729781
- 09/29/81
09/29/81
'09/29/81 :
09/30/81 ;
09/30/81
S109/30/81 . L o e
09730781
09/30/81
. 09/30/81
09/30/81 . ..
09730/81
09/30/81 ° .
09/30/81. ;
09/30/81 .
09/30/81
09/30/81
09/30/81
. 09/30/81 |
09730781

.
I
e
I

|

|

i

]
b

PO N PO N RN RO RO T




DXX (i.e.

0K

XX (i.e.

RXX (i.e.

3XX (i.e. 3:43)

/XX (i.e.

XXM (i.e.

BLK

FL
FU

CU

ATTACHMENT 3

Results of Eddy Current Inspection of Steam Generators
with .540 SFW Multifrequency technique

Dk2)

54)
RLY)

/0K)

3LM)

Definition of Symbols

dent

dented indication (considered interpretable but very
inaccurate and not used as a basis for wastage increase
calculations or application of repair criteria)

no dent.or indication in tube or elevation for R readings

indication with XX% of wdll thickness removed

rotational absolute coil probe indications with XX% of
wall thickness removed

parent tube indication behind sleeve, found with slow-pull
conventional ECT probe (a developmental examination for
parent tube degradation), with XX% of wall thickness
removed from sleeve/parent tube assembly

rotational axial differential coil probe indication with
XX% of wall thickness removed (a qualified examination

for sleeve integrity) . :

multiple type indication with XX% of wall thickness reﬁoved

blocked tube {i.e. .540" diameter conventional circumferential
coil probe will not pass thru tube)

permeability indicated in tube (UL - perm large, ete)

denotes second, third, etc reading on an individual elevation
.540 SFW unmixed reading

lower dent mix with .ShO SFW

upper support mix with .540 SFW

indication of metallic substance on external surface
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ATTACHMENT L4

Results of Eddy Current Inspection Evaluation
Sludge Depth

NOTE: Sludge depths are presented. in inches
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