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EVENT DESCRIPTION AND PROBABLE CONSEQUENCES 1011111 |During Mode 6 operation, it was discovered that the "B" shutdown s.oolinq (SDC) heat exchancer, 2E35B, radiation!
|[|11 Imonitor indication had increased. The heat exchanqer was immediately isolated on both the service water

|

1111) land reactor coolant sides. Interpretation of the 50C act'ivity increase as it related to plant conditions
I

llll! | indicated a small volume tube leak in the heat exchanger. Activity release was analyzed to be the Maximum j

llill IPermissible Concentration (MPC). There have been no similar occurrences. This occurrence is reportable
|

|1|1| |per Technical Specification (T.S.) 6.9.1.9.d.
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CAUSE DESCRIPTION AND CORRECTIVE ACTIONS 271111) IThe "B" SDC heat exchanqer was taken out of service and visual inspection revealed that tube #740 was the i
11|11 |1esker (an outer peripheral tube). The "A" and "B" SDC heat exchangers were examined uti11 ring the eddy |

|1111 | current method.
The tubes in rows A and B (inside the U-Bend and 0.130" thickness) were examined'at 200 KHzi

|1|1| |and tubes in rows C through Y (0.098* thickness) were examined at a 200 KHz test frequency. The test |

11|11 linstrumentation sensitivity was adjusted to allow calibration of the test equipment to a tube stindard7 8 9 i
FACILITY 80

METHOD OF
STATUS % POWER OTHER STATUS DISCOVrRf DISCOVERY OESCRIPTION11111 l_H,_l28 : 015~l l ! 0 129 ISpecial PV fnsp. 130

4 F |31 INA
|A7 8 9 - I2 13 44 [3246

ACTIVITY CONTENT 80
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NRC FORM 366
(7-77) U.S. NUCLEAR REGULATCRY COMMISSICN

LICENSEE EVENT REPORT EXHIBIT A

LER No. 50-368/79-086/03h-2

Occurrence Date: 10/13/79

Cause Description and Corrective Actions (Continued)

containing known defects. Due to the initial inspection results,100% of the tubes in each heat exchanger wereexamined. Tables I and 11 Ilst tubes which exhibited tube wall degradation. Twelve tubed were plugged in 2E35A
and 19 tubes were plugged in 2E358. Five of the tubes plugged in the "B" heat exchanger were plugged for
precautionary measures, as they surrounded the " leaker" (tube #74Q). Additional eddy current examinations were
conducted on the "A" heat exchanger for further information on the SDC condition. The tube support plate signals
received during examination are large in magnitude relative to a signal generated from a small volume defect. To

'

optimize the phase separation between tube flaws and support plate signals, a test frequency of 150 KHz was used.
At this frequency a defect signal will tend to distort the configuration of the tube support plate signal. Further,
to enhance the ability to detect flaws, an electronic device known as a signal subtraction unit was employed. This
unit substracts a stored clean support plate signal from the distorted signal being analyzed, leaving the defect
signal which can then be analyzed to determine the depth of the flaw. Rows F through Y were inspected, because of
the greater U-bend radius which allowed for probing through the bend. No additional defects were identified.
Following the examination of 2E35B, a section of tube #74Q containing the fracture surface and a section of tube
#32Y which contained two defect indications were extracted from the heat exchanger for failure analysis. Metallurgical
analysis of the presence of periodic markings, or arrest marks, on the fracture surface of tube #74Q with a small
adjacent region of ductile f racture, indicate f atigue as the mode of final failure. Most of.the 'racture surface
contained little or no fractografic information because of wear damage which occurred during or altar the fracture;
therefore, rootcause of the f ailure could'not be established. Tube #32Y contained three chloride s' ess corrosion
cracks which initiated :n a region of localized intergranular attack. Transgranular cracks then bigin to penetrate
the tube wall and are highly branched. The localized intergranular attack is involved in the init ation process of
the cracks, originating frcs a combination of possible factors (material sensitization, presence of chlorides in
cooling water, stress in tubes, and operating in a temperature range conducive to chloride stress c*acking). As a
result of an engineering evaluation, the SDC heat exchanger tube bundles have been replaced with an alloy wnich is not
susceptable to chloride stress corrosion cracking. The tube material selected was AL-6X, a materia manufactured by
Alleghany-Ludium. The tube bundle for heat exchanger 2E358 was replaced during the 1981 refueling tutage. The tube
bundle for heat exchanger 2E35A was replaced during the 1982 refueling outage.
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TABLE I

SHUTDOWN COOLING HEAT EXCHANGER 2E-35-A

|'
;

,

| Line Row Location % Degradation
i -

i 63 D 58 + 8 72 '

, 10 L 4T i 3* 20
|. 74 N 7B 70
! 76 N 7B 55-

76 N 68 80
'

73 P 78 76
75 P 7T 55 !

75 P 78 55
75 P 68 65.

75 P 58 55
18 Q 7T - 1 20
50 Q 7T + 4 30

|- 72 Q 78 50
74 Q ST 55
74 Q 7T 55 |:74 Q- 68 55

~

74 Q 78 55
70 S 7T 55
70 S 78 80i

! 27 V 3T - 10 27
'
,

*Line 10 Row L anomaly is 6 inches long.

| 12 Tubes Pluged.

Location interpretation: Number indicates the support # starting with the i

tiibe sheet which is designated as 0, Letter is T for Top Half or B for
Bottom Half of bundle, and the i # is inches away from indicated support.
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TABLE II
,

SHUTDOWN COOLING HEAT EXCHANGER 2E-35-B

t

Line Row Location % Degradation
,

?

10 C 6T - 8 89 ;

18 C 68 - 6 93 l

36 C 58 + 6 92
36 C 58 + 5 78
36 C 58 - 5 88 ''

,

68 C ST - 8 94
72 C ST + 13 70
14 E ST - 5 90
21 F 6B - 13 94
29 F 4T + 15 79 i

77 F 58 - 13 95
79 F 5B - 13 88 ;

48 G 1B + 1 81
10 Q 6B - 6 86

'

,

74 Q 88 + 1 20
74 Q 7T 100
32 Y 3T + 3 83
32 Y 3T + 2 70 f
32 Y 3T - 5 87 |

14 Tubes Plugged + 5 Tubes Surrounding 74Q

.

,

'

. _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . . _ _ _ _ . _ _ _ _ _ _ . . _ _ . = _ _ _ _ . _ _ _ . _ _ _ _ . _ . _ _ . _ . _ _ _ _ . _ _ _ _ _ . _ __A _



i

- -
,

ARKANSAS POWER & LIGHT COMPANY
POST OFFICE BOX 551 LITTLE ROCK. ARKANSAS 72203 (501) 371-40fY)

August 15, 1984

2CAN088406

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

Subject: Arkansas Nuclear One - Unit 2
Docket No. 50-368
License No. NPF-6
Licensee Event Report
No. 79-086/03X-2

Gentlemen:

In accordance with Arkansas Nuclear One - Unit 2 Technical Specification
6.9.1.9.d, attached is the subject report concerning the discovery of a
tube leak in the "B" shutdown cooling heat exchanger (2E35B). This is a
revision to a previous submittal dated November 21, 1980.

Very uly your ,

hi VO
John R. Marshall
Manager, Licensing

Attachment

cc: Mr. Norman M. Haller, Director
Office of Management & Program Analysis
U. S. Nuclear Regulatory Commission
Washington, DC 20555

Mr. Richard C. DeYoung
Office of Inspection and Enforcement
U. S. Nuclear Regulatory Commission
Washington, DC 20555

'fl
MEMfWn MiOOLE GOUTH UTILitir n avsfrM
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