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1. INTRODUCT I ON

letec, lnz., and NDE Technolngy were contracted in October
1984 to provide personnel to assist EGLE wiih the eddy current
examination of the Caivert Cliffs Unit 2 Steam Generators in
Lusby, Maryland. letec, 1lnc. provided nine people for data
acquisition and five people for the primary data evaluation, NDE
Technology provided four pecple for the secondary deta
evaluation,

This report summarizes the March/April 1987 eddy current(ET)
inspection results of Calvert Cliffs Unit 2 Steam Generatory,



11. DISCUSSION

The MIZ-18 eddy current system was used to inspect the
calvert Cliffs Unit 2 Steam Generators 21 and 22, The MIZ-18
uses eddy currents as the probing media to neasure variations .n
effective conductivity and/or permeability of the tube being
tested.

Ar alternating voltage is i1mpressed across the test coil,
The magnetic field developed Oy current +low i1n the test coil
causns eddy currents to flow in the tube wall., The corresponding
magnetic field caused by eddy current flow 1n the tube wall is
out of phase with the field developed by the current i1n the test
coil. Since these fields tend to cancel one ancother, the coil
voltage 1is decreased 1In proportion to the magnitude of eday
current flow in the test piece. The magnitude of eddy currents
in the test pilece, thus the coil voltage, is dependent on the
electrical properties of the tuhe being tested. The electrical
propertie: which affect the flow ©f eddy currents are
permeability and conductivity. = non-magnetic materials, such
as inconel and 300 series stainless steel, conductivity is
usuelly the only significant variable. When the effective
conductivity decreases due to a discontinuity i1n the tube wall,
the coil voltage increases in direct relationship with the

effective conductivity change. Thus, the amount o+t increase in
coil voltage is related to the .ize of the discontinuity 1in the
tube wall, The coil wvoltage 18 sinusoidal, thus i1t can be

described with a single vector having maanitude angd phase.

The examination of Steam Generators 21 and 22 wat performed
using the Zetec MIZ-18 digital date acguisition systam, The
frequencies selected were 400, 100, 200, and TO KMz, all of which
were run in the differential and abhsoiute modes, The examination
was performed using A standard A,547 -SF/RM bobbin coil probe with
all distorteo indications retested,



Edition 1B.1 Rev.4.0 software with stripcharts was used to
analyze data from the MIZ2-18 digital data acquisition system,
This system provides on-line data digitization and storage onto a
magnetic data cartridge. All digital data (us to B channels) 1s
sent directly to the HF-983& computer +From the cartridge
recorder.

The initial eddy current(ET) testing plan for the March/
April 1987 outasge called +¢or approximately 19% of the tubes 1in
Steam Generators 21 and 22 to be inspected. From this inspection
plany I% of the tubes 1in each Steam Generator (S/6) were pre-
selected as the Technical Specification population to which the
inspection results classification rules would be applied.
Following snalysis of the data from the Technical Specification
sample, th2 results were determined to be in Category C-T and the
requirement to expand the inspection to 100% was carried nut for
both S/G'v. All tubes were 1nspected through their entire
length.

Indications were found i1n a total of 177 tubes $rom the
8,497 tubes examined in S/C 21 and 126 tubese from the 8,511 tubes
examined n 8/G 22. Forty-three tubes were found to be
defective, 29 i1n /G 21 and 14 in S/6 22. These tubes exceeded
the plugaing limit of 40% loss of nominal wall thickness,
Additionally, 18 tubes which showed ET i1ndications of less than
40% nominal wall loss were plugged for precautionary reasons.
These 18 consisted of five tubes with indications at the upper
sSUPFOrts, twelve tubes with 1ndications within the tube sheet
sludge area, and one i1ndication at the first support.,

Degradation at the upper s pport locations 1is suspected to
be from wear, Thic 1s based on one tube previously removed from
Unit 1. Metallurgical examination of Unmit 1 tubing has shown
that the degradation in the tube sheet sludge area 1s caused by
Intergranular Attack (1GA), The one indication at the first
support is also suspected to be 1GA,



The following is a summary of the Unit Two 1987 inspectiont

8/6 %21 8/6 22

Number of¢ Tubes Inspected 8,497 8,511
Fercent of Tubes Inspected 100% 100%
Number of Distorted Indications e b §..
Number of Tubezs with Distorted Indications 19 Ta
Fercent of Tubes with Distorted Indications 0,22% 0. 29%
Number of Indications <20% (Ilmperfections) 2 71
Number of Tubes with <20% Indicetions &4 &3
Fercent of Tubes with <20% Indications 0. 99% O, 73%
Nusber of Indications 20-79% (Dearaded’ 88 &8
Number of Tubes with 20-1I%% Indications e 1]
. Fercent of Tubes with 20-19% Irdications 0. 92% 0, 6%%
Number of Indications >29% (Defective) ot 14
Number of Tubes with >3I9% Indications o8 14
Fercent of Tubes with »3I8% Indications O, T4 Q. 1&%
Number of Tubes Flugaed this Outage 41 20
Total Tubes Flugged each Steam Generator S <8
Note: Tubes, which contained aovre thor ony IRGICatION
in more than one catesory ((20%,y J0-T9%: ang 40%
and greater), are ligsted In all appropriate

categories,



In addition to the standaro eddy current testing, some tubes
were inspected using B8x1 ET array contact probes,. Some ET
profilometry probe inspections were performed on S/G 22. The Bx1
contact probe i1nspection method was used to further quantify
indications at the top of tube sheet sludge region., Frofilometry
was used to evaluate tube Jenting at the 9th and 10th solid
support plates.

Appendix 1 and Il contain the +final ET inspection results
and various plots showing S8/G's 21 and 22 ET indication
locations., All iIndications found were on the tube outside
diameter with the exception of 4 inside diameter, all <20%
through wall, in 8/G 22, The tube ET indications can be placed
intec one of three major location categoriest

- Just above the top of the tube sheet
- at supports, or

= in free span areas between and not assoclaced with supports
(includes the insice diameter indications in §/6 229,

These inspection resulte are similar to that ‘'eported for
Calvert Clifés Unit 1, There are no apparent differences between
Unit 1 and Unit T that indicate unique phenomenon occuring in any
particular 8§76, One would expect this to be the case since
operating and chemistry conditions have rerained sim)lar between
the two plants,

It 1s apparent that the i1ndications found just above the top
of the tube sheet, for the mocst party are I1n regions of higher
sludae levels. Most o©f these i1ndications are on the inlet tube
sheet side and produce relatively low magnitude signals. Tube
specimens containing these type of 1ndications were removed from
Unit 1's S/G 11 and have undergone metallurgical and chemical
evaluations. Resulte show that thnese i1ndications are caused by
intergranular attacx (1GA),

ET indications seen at support locations appear to be caused
by tube wear., wWear marks were confirmed at one tube's support
contact region removed in 1983 from Unit 1's €/6 11. Note that
most 1ndications al supports occur at the vertical migdle (vm),
diagonal (DM & DC)y, and vertical (VH & VC) hot and cold leg side
supports.



ET indications seen 1in free span areas are typically low
magnitude signals. Three tube specimans containing free span
indications were removed from Unit 1's §/6 11, one i~ November
1982 and two 1n November 19864,

Investigations of the free spar
indications showed these indications are manufacturing
imperfactions. It was noted that there seenms to be no

correlation of free span Indications with respect to location,
elevation, 1..let side or outlet side.
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A, Liot with plot of All Indications
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B. List with plot of <208 Indicatione
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tesssersnsses PARTIAL REPORT BASED ON THE FOLLOWING PARAMETERS eesssssssscce

ROWS ALL

COLS ALL TOTAL ENTRIES = 2
VOLTS ALL TOTAL TUBES - 2
DEGREES Al

PERCENT ALL

LOCATIONS ALL

ELEVATIONS ALL

PROSE 311E ALL

TAPE NO. ALL

CODES NRH

CHANNELS ALL

COMMENTS ALL



L

EE R R R R R R R L PARTIAL REPQORT AS A RESULT COF ESORTING PARAMETERS I EE R

SUNDA APRIL 18, 1887 11:37:03 AM

PLANT CALVERT CLIFFS UNIT¢ 2  8/6 2! PAGE | OF
ROW COL VOLTS DEG X CH8 LOCATION IN INCHES EXTENT SIZE TAPE COMMENTS
B4 68 NRH | HTS-5F- 21.70 TE-HL SE@ 3@ FROM CL
149 76 NRK 1 HTS-8F= 21.70 TE-ML 660 64 FROM CL



sessssssnssss PARTIAL REPORT BASED ON THE FOLLOWING PARAMETERS escsssscacnse

ROWS ALL

COLS ALL TOTAL ENTRIES = 1
VOLTS ALL TOTAL TUBES - 1
DEGREES ALL

PERCENT ALL

LOCATIONS ALL

ELEVATIONS ALL

PROBE SIZE ALL

TAPE NO. ALL

CODES NRC

CHANNELS ALL

COMMENTS ALL



R N PARTIAL REPORT AS A RESULT OF SORTING PARAMETERS L
SUNCAY APRIL 19, 1987 11:39:21 AM

PLANT CALVERT CLIFFS  UNITS 2 §/6 2! PAGE | OF |

Ow COL VOLTS DEG % H8 LOCATION IN INCHES EXTENT SIZE TAPE COMMENTS

93 145 NRC ! CTS-SF- 21.70 TE-HL 569 S FROM CL
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ceeses pase TUBRN(TH) (VER. 2.0)seeees Megrenday Mubust 19, (987  OBI4I An sesess BABCOCK b WILCON GO, sesess FATE

8&::;;|CALVE§39$LXFFS UNIT 2 Steam Generatort 21

QUERY: DENTS,ALL MILS,ALL ELEY (ALL TUBES),ALL-RL

f?_
E

ELEVATION INDICATICON VOLTS

8- 130 3I/87 C4a + 24,80" NT
§/Qz c4 + 26.00" ENT 3
o 4 éz ;';g_, 83 + 24,00" DENT 10
68~ 44 3/87 ce ENT 18
ge- 74 3/87 HTS-SF + 6.60"  DENT 20
2. 33 ,/84 Hg + 9.50: DENT 7
79- 83 387 c + 16.90"  DENT g
2 3/87 €7 + 5.80"  DENT 5
7a= 108 :584 o4 + 1S, 000 DENT 6
7z g 3787 H + 17130%  DENT 7
:’a’- w‘ ; .é C.‘ * ;0 l‘)“ DENT 27
L4n 18 2/87 VM + 2.,50" DENT &
76- 38 /87 H7 + 17.80"  DENT g
2 { H’ *.2F “? " DENT 16
3/87 M « 18,10"  DENT 13
/87 ce + 1.40"  DENT 17
7&- §4 ;"8-’. :::; ® - q'.'” ENT xx
74~ 92 2/87 3 4 . 16,200 nE?I ¢
- .-,/9_’ ‘:.’ = "?I ‘.'f‘l “Eng é
go- 42 /87 M s BLLOM SNT 4
\3':7.. 1§ ey =, - -\:.. l‘:.u LENT 2
éﬁ— 14: " IA 14 g R DENT 12
e;.o 145 ;{\g; :‘:ﬂ : .:. - ";"l DE“T :
i ‘2o i@o ¥ P30 RENT $
8s- 44 /87 E + 1%,20"  DENT 18
- a7 2 25 ﬁ: * 1%, 50" DENT =
85- 14> /87 v . sozon DENT §
86~ 144 /37 HT3-SF 1 7. i £
> A 14 A L DEN z
o 122 ¥ = . 18.60%  BENT ¢
3i- & 387 o EENT £
- L& e~ - EN P
TR : e
3- & /87 MZ PENT 3
oi- gt 3les o BENT e
92. =3 ®=,8° o DE:; ‘g
efs 8 %3 His-gF  + T.40%  DENT .
4 &0 :>g; H: DENT T4
93 &1 3/37 Hi ~ EEnT 3
. =87 W ¢ 28.00"  DENT ?
on- se 3,87 MG DENT g?
2% &¢ 387 HS DENT 4
e 5% /%5 "a BENT 23
of. 332 385 o KT pt 4
93~ 110 E/87 - o DENT 4s
- " ;l '-." C3 +* 1.‘1 ot . DENT 1:
3/87 c3 + 11.90" DENT 1&
3/87 ce s $1.20" DENT 14
3’82 ce ¢ L7000 ENT &
3/87 c% ENT e
/85 cs ¢ 0.80"  DENT 4
A K H2 ¢ 18,30 DENTY o
3/87 HE + 1,80  DENT ¢
g’ 8_. H? . DEHT 1:
/87 HE « 0,80 DENT is
3,23 ne ¢ 22,00  DENT ?
“/8 Cs DENT -



seeces BOAE TUBGN (TH) (VER, 2.0) sseses waanesdar Augsust 19, 1997 ORIAZ An sssses BARCOCK & WILCOX CO. esssss F‘Age

* ‘Plantt CALVERT CLIFFS UNIT 2 Steam Generator: 21
Qutage! 3/87

QUERY: DENTS,ALL MILS.ALL ELEVY (ALL TUEES),ALL-RL

=LIN T ELEVATION INDISATION VOLTS
/87 ce * t.20Y DENT 12

/87 (= ] * 13,90" DENT g

/87 b + &,00" DENT 7

93~ Si1 3I/87 HE DENT 11
98I~ %7 3X/87 HE + B8.00" DENT 8
/87 ce DENT ?

/87 ce + 20,720" DENT )

-’87 H2 + 10O,20" DENT 11

>/87 HB + 12.00" DENT o

9%~ =9 /87 HT DENT 47T
93~ &1 3I/87 HG DENT 1€
93- & I/87 He DENT 108
93~ &% 3I/37 S DENT 75
93~ &7 I/87 S DENT i1
83~ 99 /87 M DENT 70
9T~ 1 x/87 4 : DENT 135
93- B8Y 3I/B7 HE + 16.850" DENT 13
/87 H8 & {8, d0Y DENT b &

3/87 HE ¢ 135.510" DENT 9

9T~ 97 IT/E7 S DENT 1%
9T~ 131 I/87 c3 e 7.40% DENT S
/87 ce ¢+ 13,80" DENT 15

/87 3 « 0, O DENT 7

3/87 ce + 1,70 CENT &3

e/ 87 -3 CENT ey

i 87 HE ¢+ 1.80" CENT T

/87 =3 * 13,70 DENT 10

2/87 M8 + 12.29%  DENT 3

/87 S ¢ 12.20"  DENT 83

2/87 H2 ¢ 13,90  DENT 3

. =/87 HE + 14,320 DENT 22
94- S22 3Z/87 S 4 DENT )
4- &2 IT/E7 M5 CENT 27
4= &4 /87 e DENT 154
Sd - oS /87 Ik CENT 1 %4
94~ 70 3’27 e DENT 42
Yv4- 72 Z/87 M5 SENT ai
&~ 49 /87 HS DENT 10
S= ST /87 ki CENT 16
€. %5 T/27 5 CENT s
9%~ &7 3/6’ HE CENT 162
- 4LE /87 M2 DEMT &1
98- $7 T/87 I DENT 109
. &9 2,87 (oL DENT a8
9%~ 109 /87 e CENT 5
9%- S 2/87 M DEMT -9
9&- S4 3/87 2 ¢ 32.70% DENT .
/97 -+ ¢ 32.90"  DENT <

9%~ &0 /€7 He DENT &
98~ &2 /87 s DENT 92
Sk~ L4 A o g bt DENT 71
96~ 66 /87 M ¢« 9,.50" CENT 1
®7- 29 3I/87 wiE * j.60" DENT e
/87 MY * S:40" DENT is

§/8’ NS + 4,00 DENT g

A 14 Hg + 4.%0" ENT :

_‘,/87 1= - 7. 00" ENT &

3/ 7 wE ¢ B, 00" ENT 0

/87 W «» B.80" DENTY s

/87 bed * {1P.70" DENT Q

/87 M + 19.40" DENT s

2 /87 M7 * QU BU DENTY 7

- ¥4 7 & 2oyt DENT =

%/87 o « 54,4800 DENT A0

/87 S * (10, 70° DENT =



L7
M. w M0 e NN O DO DD EINEIN I 2 D et OO T D o rmie 0o HOP-CInOuIr O T )
@ Y (4 wavtos - s PP 0TI 0L - - -t Caraangr- M DB 11 QT
. O - -e
M 8] . -
.9
+ O
e
o
is
s @ o
(L] ]
-
s 2 3
r
o v o
& -~ -
wn w aQ
w '
o vm.,TTTTTTTYTTTTYTTTTTT-v.vv. [V TN W W SO S W B S S T S S Y T el ot ot oL et L S T LA LS e et
s _ O P22 ZTIZETRZ R 2RI LRV T ET S EE S R R R R P TR T T RS PR R LL T LT -
M b= rd EEEEEEEEEEEEEEEEEEEEEC.C.C.EC.EEEEEEEEEEF.C.EEEEEEEEEEE.&.EEF:.EFEEEEC.EEEE
s 3 - AOOOQ00O0OQ0OCOGOO00OOOOOOOUOOOCOOCLNIOOUOOUODOOOOOO 000 IelSTeTalaTS ISTaTSTS [E S )
: J
A lllll - - - - -
AD000 OO0 CO000O0VDTTODTT o OO0 OGOLD O 2 Oo0g S
m —W OISO VO QIO OINIECr T ) e gD @ —HTH e
= | (IO CD BT (NI (12 DO T vevs O P I I e ®e 9
“ w el t 1L R S I (§] B et e ] M e e T ) - e —
- “ - 4444 4 24422 EE A 4 et b4 “ + 440 ‘-4
w c T
- -
= w
B e 3
b -
= | x
DOOOODeANOOOONDVOEONDDONT ¢ COU 0N P oNFUOOODOTr Do i oMo Q
nrnw ....“ u IIIX I I I IIIIIIINIIIIIIIOUUOIIITOONXI T I I I I I IUIIII IO EETIIEIIXIXIRE
“ u a
el -
” | (0]
s O -
- (0] " 4
- w
m mz Q
> - N R A N N N o o o N o o ol ALl it S o S S S Ak At A B At [N N N N SN N S N 0 T e el e e e e i e A L
will > = 988593993993333898995998998999993859589338980999393999‘599898988
m e i M i e S i T T i, i T, P T, i M e T T R NN T T T T T N G T S NG T T T T T T S TG T N T T S T e ST R S B B S e
> &3 “ MMM MMy R L s T e S S R S S ST R ST BT ST ST S Rl Sl S TR L L e Ll S L S L L
i:z o
Lo L o Pr. - o tvl) @O0l OM O ~PRBOTe D00
co < '} 0 Or- o e fd DO O DT I DO O O
e - -— -
-
~Po | i1 i LI | ! tE PR rREPEYTEY O OBRRRRERBEBLERE Y
- ~ r~ e "~ D OOUMO O T D eIt
“ o L oo o o0 0020000 T OOODOOOOODOO
- ‘ ——— ‘xlllxlxll.




1
VOLTS

-
-

Steam Generator:

DICATION

OB1AY MM sesess BABCOCH B MILCOX CO, sesees | 232
IN

19, 1%

N

p
.-

DENTS,ALL MILS,ALL ELEV (ALL TUEES),ALL-RL
VAT

CALVERT CLIFFS UNIT
/87
QUERY!
TA

Flant?
Outaze:t

Ssssss BOAE TUBAN (TH) (VER, 2,0) sesses waaressary AuBush

LU} o v LRl 1 SRS B Ths 10 g Sels (1t s o o BRSNS 61 1 Sie S S L TREELL B USRS Ll SR i C o A 1

) eI TFY (4 b Ll o - -

| ol et sl et et ol ok st el ol of el o el et et sl ol et sl Sk B sk el st i ot el S ok el N
2222222222 22FL22L2 TP 2T LT
Wwwwuwwwwwwswuwwwiywwwidiwwweiwidw Wi wnad oo ot
OONOO0O00AA0AOOO0OO000NCOOOIOOOIOOCIOICEICI0NI0
| L o M Tl | iy
S Y - P g
Y | 3 - — -
+ L 2 + + $4 +4+4

te B kL

i 0 u W

i ! 1 I

O N mw W owm
Q.Q.Q89&.999999@.99@QQ?H-;QQ..:.T.i.w. 00 O 0
ZEZIEXETEXIXI T ITIEIXXETOOOUOTIIXITIIIIIETOIOVIO0
i o o N o el e e ik el ol o S N A S S A A A B S A A i S B R

88889899989.59889888833@.8.5&5885.Sn ;:::b.:? )

N N N SN N N NN NN SN N N NS RSN NN N NN NS S SN SN AN NS ASYNS S TSNS
Ll S ol ot ol il S S Bl ol S S S .- L3 A 2 2 BT S ) ) .. " .v MOET
Fiee(4@Or DM OINC 0 OO0 0 O TR =l MO rir i (1 2
OO0 VO JVVIVIIONN QO 00O OINOTr. oo 9
- - - R e -
_..-........_....-_._..__......_..
U RE ] 777839913.)4556q Mee—el TR HHOH™ - 46
CoOOTO OOOTOT O s mvtrs v IO IO IUICICICICH -: SR
R

Eababa Lo kol 11‘.111&‘01‘111‘611‘1!1‘1'511‘1111‘5'&

191

TOTAL TUBRES!:



STEAM GENERATOR 21

H. List with plot of Sludge Data
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STEAM GENERATOR 21

1. Liet of Tubes Plugged During the 1987 Outage
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Steam Cenerator #21 Tubes Plugged During the Unit 2 March 1987 Outage

14

19

25

29

29

29

46

S4

n

LINE
33

156

127

157

45

139

143

128

136

122

115

REASON FOR PLUGGING

Eddy Current Testing Indication
loss originating on the outside
the tube at VM + 0.0 inches.

Eddy Current Testing Indication
loss originating on the outside
the tube at H4 + 35.7 Inches.

Eddy Current Testing Indication
loss originating on the ocutside
the tube at CS + 10.2 inches.

Eddy Current Testing Indication
loss originating on the outside
the tube at H2 + 21.6 inches.

Eddy Current Testing Indication
less originating on the outside
the tube at Cl + 14.1 inches.

Eddy Current Testing Indication
loss originating on the outside

the tube at HIS-SF + 0.6 inches.

Eddy Current Testing Indication
loss originating on the outside

the tube at KTS-SF + 0.6 inches.

Eddy Current Testing Indication
loss originating on the outside

the tube at HTS:SF + 0.6 inches.

Eddy Current Testing Indication
loss originating on the outside

the tube at HTS-SF + 0.5 inches.

Eddy Current Testing Indication
loss originating on the outside

the tube at HTS-SF + 0.4 inches.

Eddy Current Testing Indication
loss originating on the outside

the tube at KTS-SF + 0.4 inches.

of 96% wall
diameter of

of 42% wall
diameter of

of 53y wall
diametes of

of 46% wall
diameter of

of 46% wall
diameter of

of 74% wall
diameter of

of 484 wall
diameter of

of 48N wall
diameter of

of 698 wall
diameter of

of 568 wall
diameter of

of 474 wall
diameter of
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Steam GCenerator #21 Tubes Plugged During the Unit 2 March 1987 Outage

ROW LINE REASON FOR PLUGGING

74

74

76

80

81

85

97

99

112

116

120

116

120

122

114

97

51

103

83

102

120

Eddy Current Testing Indication
loss originating on the outside
the tube at HTS-SF + 0.7 inches.

Eddy Current Testing Indicatior.
loss originating on the outside
the tube at HTS-SF + 0.4 inches.

Eddy Current Testing Indication
loss originating on the outside
the tube at HTS-SF + 0.5 inches.

Eddy Current Testing Indication
loss originating on the outside
the tube at HTS-SF + 0.6 inches.

Eddy Current Testing Indication
loss originating on the outside
the tube at HTS-SF + 0.8 inches.

Eddy Current Testing Indication
loss originating on the outside
the tube at C3 + 4.7 inches.

Eddy Current Testing Indication
loss originating on the outside
the tube at HTS-SF + 1.1 inches.

Eddy Current Testing Indication
loss originating on the outside
the tube at H2 + 1.5 inches.

Eddy Current Testing Indication
loss originating on the outside
the tube at C5 + 31.6 inches,.

Eddy Current Testing Indication
loss originating on the outside
the tube at CTS-SF + 1.9 inches.

Eddy Current Testing Indication
loss originating on the outuide
the tube at H6 + 11.9 inches.

of 60% wall
diameter of

of S48 wall
diameter of

of 49% wall
diameter of

of 49% wall
diameter of

of 61% wall
diameter of

of 40% wall
diameter of

of 75% wall
diameter of

of 528 wall
diameter of

of 43y wall
dianeter of

of 428 wall
dianeter of

of 44y wall
diameter of
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rean Generator #21 Tubes Plugged During the Unit 2 YMarch 187 Ourtage

ROW LLSE REASON XOR LLDCGING

122 64 Eddy Current Testing Indication of 49% vall
loss originating on the outside diameter of
the tube at CTS-SF + 3.8 inches.

122 92 Eddy Current Testing Indication of 97% wall
loss originating on the outside diameter of
the tube at HTS-SF + 1.8 {aches.

126 108 Eddy Current Testing Indication of 874 wall
loss originating on the outside diameter of
the tube at HY + 15.8 inches.

127 53 Eddy Current Testing Indication of 44% and
62% wall loss originating on the outside
diameter of the tube at CTS-SF + 14.1 and
CTS-SF + 14.4 inches, respectively.

. 129 53 Eddy Current Testing Indication of 45% wall
loss originating on the outside diameter of
the tube at HTS-SF + 13.8 inches,

132 110 Eady Current Testing Indication of 44w wall
loss originating on the outside diameter of
the tube at HTS-SF + 7.4 inches.

133 109 £ddy Current Testing Indication of 53% wall
loss originating on the outside diameter of
¢the tube at HTS-SF + 6.7 inchas.

14 28 Eddy Current Testing Indication of 27% wall
loss originating on the outside diameter of
the tube at HTS-SF + 2.4 inches.

» 157 Eddy Curreat Testing Indication of 34y wall
loss originating on the outside diameter of
the tube at HTS-SF + 22.4 inches.

38 N Eddy Current Testing Indication of 394 wvall
loss originating on the outside diameter of
the tube at HTS-SF + 1.0 inches.

) 3N Eddy Current Testing Indication of 33V wall
‘ loss originating on the outside diameter of

the tube at NTS-SF « 0.9 inches.
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Steanm GCenerator ®21 Tubss Plugged During the Unit 2 March 1987 Outage

ROV LINE REASON FOR PLUGGING

42 36 Eddy Current Testing Indication of 324 wvall
loss originating on the outside diameter of
the tube at HTS-SF + 0.6 inches.

74 4b Eddy Current Testing Indication of 34% wall
loss originating on the outside diameter of
the tube at VC + 0.0 inches.

88 $0 Eddy Current Testing Indication of 36% wvall
loss originating on the outside diameter of
the tube at HTS-SF + 1.1 inches.

89 119 Eddy Current Testing Indication of 284 wvall
less originating on the cutside diameter of
the tube at KIS-SF + 0.4 inches.

91 105 Eddy Current Testing Indication of 28% wall
loss originating on the outside diameter of
the tube at HTS-SF « 1.1 inches.

113 123 Eddy Current Testing Indication of 21% and
278 wall loss originating on the outside
diameter of the tube at CT5.SF + 0.9 and
CTS+SF + 2.3 inches.

120 S4 fddy Current Testing Indication of 28% wall
loss originating on the outside diameter of
the tube at CTS-SF + 0.5 inches.

127 107 Eddy Current Testing Indication of 274 wvall
loss originating on the outside diameter of
the tube at VH + 0.0 inches.
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List
List
Liest
Liet
List
List
Liet
List
Liet

with plot
with plot
with plot
with plot
with pleot

of
of
of
of
of

of Tubes not
of Tubes Dented
of Sludge Data
of Tubes Plugged During the 1987 Qu:iage

All Indications

<20% Indications
208-39% Indications
2398 Indications
Distorted Indications
Rolled
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Indications
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B, Lie® with plot of <20N Indications
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C. List with plot of 30N-39% Indications
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£. List with plet of Dietorted Indicatione
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F. List of Tubes not Rolled
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G. List of Tubes Dented
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101~ 127 2783 o 1 i
101~ 1;9 ;-/'/b’ e t‘ENY 38
HERE e : DENT “9
162« %8 :;3: e s :
] S EEdI ‘i
CENT 44
124
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124~ g /87 H1O DENT S
124- Se 3/87 o N o DENT 5
124~ &0 3I/8B7 HG + 17.20" ENT !

/87 "o + 8.%0" ENT 7
/87 Y + 10.30"  DENT 16
3/87 C10 N 13
3/87 c8e ENT 17
124~ 64 3/87 H10 *+ 17.20" ENT 3
124~ &6 3/87 HS ENT E
- + 135.50" DENT
3;8; H? + 14,10" DENT i1e
387 pE T o443 BENT .
gig; 34 + B8.60"  DENT 2
124- 70 3/87 ot + 1.30" DENT i
124- 122 3/87 C10 DENT 5
135- a7 §/97 Mo DENT 12
t25- 27 3/87 10 BENT 5

- & /87 .

1350 51 /87 1 DENT 4
- T 77 x/87 MO e DENT

126= 112 =/87 e + H.20" DENT 1&

136~ 120 2/87 Bl DENT g
127- 49 /87 ke DENT

137- &9 32/87 b GENT 13
127- 10t 3I/87 e DENT

15¢- €0 3%/37 M0 CENT .ﬁ

158- &8 3/87 o Y BENT 12

128~ 102 3/87 HE PENT -

158~ 108 32/87 N . DENT 2

;/Gq B ¢ 100" LENT S

3,85 B + 20,4Q" DENT &

38> HE . 19,80 PENT &

3/87 he + 18.70%  DENT &

3/87 HS DENT 2

128~ 118 32/87 e +  F.20"  CENT 8

"’,’e:’ o o ?'~”" DENT y

129- &1 32/87 o + 10,80  DENT 2

2,87 S DENT ~g

3787 ¥ + 14,70  DENT =3

129- &9 /€7 e CENT ‘2

120- 79 /87 o N BEn 5

- v 382 W7 + 2%,40%  DENT 9

2,87 e DENT &

129- 9% /82 e . 184 b 12

<9~ - .- Mn

130~ 1(5% ;ﬁg; HTS-SF * 23 7O DEpj' 7

13- &5 2/87 o DENT s

130~ 62 3/87 " DENT 5

=/87 o LENT -

3/87 . ¢ 19,00  DENT '3

120- &4 2/87 N + 20,30"  DENT <

1%6- 82 /87 9 DENT ol

1 20=- §4 §/37 e ENT 10

1:0' 6 .,4/87 (W1~ CNT) ENT :;

3/87 MG + 15.80 ENT .

120~ 100 /87 10 + 19, 20¢ ENT 5

130- 108 3I/87 - PENT -

f30=- 110 3/87 o DENT 3

130- 112 3/87 = DENT 12

131~ &% 3/87 s * 12.60 DENT .

-7 V. MTS-8F ¢ 13.40"  RENT 3

-/87 S DENT -4

‘ DENT ‘8
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. QUERYS DENTS,ALL MILS,ALL ELEV (ALL TUBES).ALL-FL
ROW-LINE OUTAGH ELEVATION INDICATION VOLTS
127- 83 3I/87 H1iO DENT 12
1X7- 87 3I/87 MO DENT 13
137~ gs I/€7 H10 DENT 19
l¥7- g1 /87 HiO ENT 7
1Z28- 82 3I/87 H1O ENT 14
178~ 84 I/87 H1O DENT 12
138~ 86 ;/87 H1O DENT 16
138~ 88 /87 H1O DENT 14
139~ 727 3/87 HIO DENT 7
179- g8 /87 H10 DENT 18
1¥9- 87 3I/87 H1O DENT 1S
179~ 89 3I/87 H10 + 1.,40" DENT )
129~ 3 X/87 He DENT )
/87 MY + &,.20" DENT 11
/87 HS + {11,%0" DENT 7
X/87 H10 DENT 7
140- 76 3/87 H10Q DENT 14
{40- 80 3I/87 H10O DENT 19
140- B84 I/87 H10 DENT 16
{40- B8& 3I/87 HiO DENT pra e
2/87 (o * 20.80" DENT 7
140~ @88 2/87 ML EeNT ped %
140- S0 T/87 i DENT b
140~ @2 /87 M1 DE" 17

TOTAL TUBES: S14
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Plant: CALVERT CLIFFS UNIT 2 Steam Generator: 22
Qutage!? /87

QUERY: SLUDGE.ALL INCHES,MTS-SF (ALL TUEBES) sALL~-RL

ROW-L IN T VAT ION INDICATION INCHES
98- &2 3/87 HTS-SF SLUDGE 2
98- 72 /87 HTS-SF SLUDGE a
98- 82 /87 HTS-SF SLUDGE 4
98- 9z 3/87 HTS-SF SLUDGE 3
98- 102 3/87 HTS-5F SLUDGE 2
98- 1iz 3/87 HTS-SF SLUDGE 1
98- 122 3/87 HTS-SF SLUDGE 1
98- 132 3/87 HTS-SF SLUDGE 0

103- 29 3/87 HTS-SF SLUDGE 0

103- a7 3/87 HT3-SF SLUDGE 0
103- %7 3/87 HTS-EF SLUDGE 0

103- &7 3/87 HTE-SF SLUDGE 2
103~ 77 /8% HTE-SF SLUDGE <

103- 87 /87 HTS-SF SLUDGE 3

103- 97 3/87 HTS~SF SLUDGE 2

103- 107 3/87 HTS-SF SLUDGE 1

103- 117 3787 HT§-EF SLUDGE 0

103- 127 3/87 HTS-SF SLUDBE Q
103- 137 3/87 HTE-SF SLUDGE 0

TOTAL TUBES: 214
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STEAM GENERATOR 22

I. List of Tubes Plugged During the 1987 Cutage
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REASON FOR PLUGGING

Testin




Page 2 of 2

Steam Ge:rorator #22 Tubes Plugged During the Unit 2 March 1937 Outage

ROW LINE REASON FOR PLUGCING
97 67 iddy Current Testing Indication of 424 wall
loss originating en the outs.de dlamanas of
che tude at 79 ¢+ 1.7 ladhes.
ce LT Eddy Current Testing Indication of 478 wall

loss originating on the outside diameter of
the tube at H7 + 22.9 inches.

117 47 Eddy Current Testing Indication of 468 wall
loss originating on the outside diameter of
the tube at HTS-SF + 8.7 inches.

8 132 Eddy Current Testing Indication of 37% wall
loss originacing on the outside diameter of
the tube at VM + 0.0 inches.

9 123 Eddy Current Testing Indication of 26% wvall
loss originating on the outside diameter of
the tube at VM + 0.0 inches.

11 51 Eddy Current Testing Indication of 38% wall
loss originating on the outside diameter of
the tube at HIS-SF ¢ 12.0 inches,

37 89 Eddy Current Testing Indication of 25% vall
loss originating on the outside diameter of
the tube at DH + 0.0 inches.

80 B Eddy Current Testing Indication of 294 wall
loss originating on the outside diameter of
the tube at HTS-SF + 0.7 inches.

136 66 Eddy Current Yesting Indlcation of 378 wall
loss originating on the outside dianeter of
the tube at Cl + 0.0 inches.




APPENDIX IIY
STEAN GENERATPR INSFECTICN INTORMATION

A. Stean Generatoer Support Locations and
Nomenclature
B. Stean Generator Tube Sheet Pattern and

Numbering Systen
C. Eddy Current Inspection Acronyss
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C.

DNT
PLG

INC
RT

RBED
DI

uDs
INF
SQR
PID
NT

cu

FIX
TP

BLG
IDI
1DV
S1G

RTI
APT
NDD
NRH
NRC

EDDY CURRENT INSPECTION ACRONYMS

DENT

PLUG

PERMEABILITY

INCOMPLETE

RETEST

RESTRICTED

RETEST BAD DATA

DISTORTED INDICATION
UNDEFINED SIGNAL
INDICATION NOT FOUND
SQUIRREL

POSITIVE IDENTIFICATION
NO TEST

COPPER

FIXTURE

TEMPLATE PLUG

BULGE

INSIDE DIAMETER INDICATION
INSIDE DIAMETER VARIATION
SLUDGE

EXTRA HARD ROLL

ROLL TRANSITION INDICATION
ABSOLUTE POSITIVE TRACE
NO DETECTABLE INDICATION
NOT ROLLED HOT

NOT ROLLED COLD



