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On December 4, 1990 with Unit 1 in MODE 5 at 170 degrees and 180 psia, we
inspected the nitrogen vent lines on top of tanks 11B and 12B and found cracks
in the structural weld at the coupling to vent line junction. We found no
similar cracks in the other Unit 1 SITS (11A and 12A) or the Unit 2 SITS. We
could not determine the ability of the cracked lines to withstand a Safe
Shutdown Earthquake concurrent with a Loss of Coolant Accident. This placed
the plant outside its design basis,

The root cause of this event was personnel error in that design engineers
failed to recognize a cantilever condition during replacement of the SIT
relief valves.

The relief valves on all four tanks for both units were relocated to the
nitrogen supply line at the base of the tanks and adequately supported to
prevent recurrence of this event.

A special training session will be held with Design Engineering personnel to
review the major issues associated with this modification and to reinforce the
program requirements regarding pre- and post design walkdowns.

Thia event will be reviewed with engineering personnel in future Code training
classes.
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I. DESCRIFTION OF. EVENT

On December 1,1990 ve shutdown Unit 1 to repair leaks in- the Safety Injection
Tank (SIT) Nitrogen Supply System. On December 4, 1990, with the Unit in MODE 5
at 170 degrees and 180 psia, we inspected the nitrogen vent lines on top of tanks
11B and 128 and found cracks in the structural weld at the coupling to vent line
junction (see Figure 1). We found no similar cracks in the other Unit 1 SITS
(11A and 12A) or the Unit 2 SITS.

BACKGROUND

Each Calvert Cliffs Unit has four SITS, each of which contains borated water
under a nitrogen blanket. The nitrogen blanket is pressurized to 200 to 250 psi
per Technical Specifications to force the water into the Reactor Coolant System
in the event of a large break Loss of Coolant Accident (BOCA). A relief valve
was located on top of each tank to prevent overpressurization of the tank (see
Figure 2).

In February of 1990, the relief valves on the SITS were replaced with higher
capacity valves weighing 42 lbs. The original valves weighed 19 lbs.

Unit 1 was restarted on October 5, 1990 following a maintenance outage. On
October 29, 1990 operators noted nitrogen leakage accumulating in the containment
atmosphere. Unit 1 was not immediately shutdown since the operators were able to
supply enough nitrogen to maintain SIT pressure, thereby meeting the SIT
Technical Specification requirement. The leakage gradualty increased and Unit I
was shutdown on December 1, 1990 and the cracks were discovered on December 4,
1990. The cracks were circumferential, running approximately 150 degrees around
the weld on tank 11B and 120 degrees around the weld on tank 12B. We determined
the cracks to have been caused by high cycle fatigue. The cantilevered
configuration of the relief line caused the valve vibrate in one direction.
The increase in weight on top of the vent line di the new, heavier valves
caused an increase in the moment applied to the we_. when the valv$ vibrated.
This increase in moment greatly decreased the number of fatigue cyc.'.es the veld
could withstand.-

II. CAUSE OF CONDITION

The root cause of this condition-was the failure of design engineers to detect
~ he cantilever condition during the replacement of the relief valves. Thist

modification was reviewed by two qualified design engineers and received input
:from two.others. Each of these engineers failed to recognize the lack of
sufficient support for thn valve in the direction perpendicular to the nitrogen
relief line,
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A contributor to this event was the difficulty in performing a pre design
walkdown of the system. A visual inspection of the valve configuration would
have required erection of 40 feet of scaffolding. This was not done due to ALARA
concerns. A walkdown during installation of the new valves was feasible but was
not performed since the design based on drawings was deemed adequate.

Calvert Cliffs Instruction, CCI-126, " Administrative Control of Facility Change
Request," did not contuin sufficiently clear guidelines for performing the
walkdowns or documenting reasons for their non performance.

III. ANALYSIS OF CONDITION

On January 15, 1991, we determined that the ability of the cracked ' lines to
withstand a Safe Shutdown Earthquake (SSE) could not be assessed without further
analysis. Therefore, the nitrogen vent lines on both SITS 11B and 12B were
assumed to fail during a SSE, Since three SITS are required to be capable of
performing their design function in the event of a SSE concurrent with a large
break LOCA, this event is reportable under 10 CFR 50.73(a)(2)(ii)(B) as a
condition outside the plant's design basis.

This condi; ion of vulnerability existed for less than a month. Within tl time,

no seismic event or LOCA occurred. There were therefore no safety consequences
associated with this event.

The safety significance of this event is determined by its potential effects and
its likelihood. The SITS are intended to provide an initial injection of borated
water into the core in the event of a LOCA. This keeps the core covered until
the 111gh and Low Pressure Safety Injection systems begin supplying water. The
SITS are pressurized with nitrogen to provide a motive force for injecting water
into the core. Loss of nitrogen pressure would render the SITS inoperable.

As stated above, the cracked lines are assumed to fail in the event of a SSE.
This would render two of the tanks unavailable in the event of a concurrent LOCA.
With only two SITS available, , 'lich is assumed to feed the break and
therefore-not cool the core, an t. __ cient amount of cooling water would reach*

the core. This event was thus potentially safety significant.

Since the Reactor Coolant System is designed to withstand a SSE, a scismic event
is not assumed to initiate a LOCA. The two occur independently. In the LOCA
Safety Analysis, the tin'e between initiation of a LOCA and the SITS emptying is
opproximately two minutes. For the ::enario in which a LOCA precedes a SSE, the
SSE would have to occur within two minutes of the LOCA for this condition to have
any safety significance. Technical Specifications require that, upon the loss of
more than one SIT, the plant shs11 be in MODE 4 within 13 hours. For the
scenario in which a SSE precedes a LOCA, the LOCA would have to occur within 13
hours following a SSE which damaged the af fected SITS for this condition to have
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any safety =sighificance. That a LOCA;and_a SSE would occur independently within-*

this relatively.small amount of time-is extremely unlikely.

[' (Based on the> fact that the scenario of concern was extremely unlikely and:the , e

fact that-it-never.did~ occur,T r.have concluded that this event actually had-
# _ minor'om rational'sathty significance and had no.effect'on the health and safety i

of tt- 9 alic or plant _ personnel.1

<;

IV. CORRECTIVE ACTIONS

1. The u lief = valves on all four tanks for both units were relocated'toL
Lthe nitrogen supply line at the base.of the tanks and adequately-| supported,

, 1

to prevent hece rence of this event (see Figure 3).
i

i_ + '21 A. special tronnirq. . session has been held with Design Engineering
'

'

.-personnel ro review tho sajor. issues associated-with- this modification and"4

Lto reinforce!the_ program requirements regarding pre-.and postvdesign |,,

.V valkdowns.-
'

,

Lr
,

_.3.- This event will'be reviewed with engineering-personnel:during futures
..? Code training classes.

j 4. p .0C1,126 will.be revised'toiclarify walkdown requirements'and require1

, documentation;of'reasonsifor non perforinance of walkdowns.
, ,

' '| . _ ADDITIONAL INFORMATION-
'

M ,|LER 318/87-_004 do'cumented a similar eventLin?which; unanticipated engineeringi
-

j 1 problems resulted in_high cycle _ fatigue-failure ofLinlet piping to a relief valve :

W lin,the . Shutdown Cooling / Low Pressure Safety Injection System header. = The
; original pipe had crac''ed iand. a _ standard repair wisJinade which subsequentlyw

,

n failed. This event d,Id 'not involve 'an. overlookedi cantilever condition.---
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FIGURE 1: SAFETY INJECTION TANK
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FIGURE 2: INITIAL CONFIGURATION
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