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During a review of the Residual Heat Removal service water system (RHRWS) for water hammer
concerns, Division 2 piping supplying an RHR heat exchanger on Units 1 e.nd 2 was found to
be outside of its design basis in Modes 1,2, and 3. Due to the vertical height difference
between the top of the piping and the cooling lake level, a vapor pocket can form. Design
basis conditions and starting of the Division 2 RHRWS pump (s), could then result in a
significant water hammer. Evaluations have not demonstrated that the Div. 2 RHRWS piping
system will remain intact during this event.

The original design did not address this condition. The root cause is indeterminate. A
contributing cause is that in the past LaSalle failed to recognize that under design basis
conditions the piping system would not fulfill design basis requirements.

Corrective actions include: 1) installation of a keep fill system for each unit (Division
2) to eliminate the potential for water hammer during design basis events, which will be
operable prior to either Unit 1 or 2 entering Modes 1, 2, or 3, 2) completion of a design
review of the Core Standby Cooling System, which includes RHRWS, prior to restart, and, 3)
a review for systems important to safety or utilized within the actions of the emergency
operating procedures. Additionally, LaSalle is preparing a response to U. S. NRC Generic
Letter 96-06, which will address water hammer issues discussed in the Generic Letter.
These reviews will be completed prior to restart from the current outages (L1F035, L2R07).
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PLANT AND SYSTEM IDENTIFICATION

General Electric - Boiling Water Reactor

Energy Industry Identification System (EIIS) codes are identified in the text as [XX].

A. CONDITION PRIOR TO EVENT

Unit (s): 1/2 Event Date: 12/17/96 Event Time: 1230 Hours
Reactor Mode (s): 4/N Mode (s) Name: Cold Power Level (s): 0%/0%

Shutdown /Defueled

B. DESCRIPTION vF EVENT

A U. S. NRC Service Water System Operational Performance Inspection (SWSOPI) was
conducted at LaSalle in September, 1996. An NRC comment questioning the potential
for a water hammer in the RHR heat exchanger tubes was received, and led to a review
of the RHR service water system (RHRWS) for potential water hammer concerns. As a
result of the review, the Division 2 piping supplying cooling water to the tube side
of the RHR heat exchanger on both Units 1 and 2 was found to be outside of its
design basis. This is due to a vertical height difference between the top of this
piping (a vertical loop) and the cooling lake level (see attached Figure). Service
water leakage out of this portion of the system would cause a vapor pocket to form
in the piping loop. Design basis conditions and subsequent Etarting of the Division
2 RHRWS pump (s), could then result in a significant water hammer. Evaluations have
not demonstrated that the Division 2 RHRWS piping system will remain intact during
this event. This condition places the Division 2 RHRWS system outside its design
basis in Modes 1, 2 and 3 on both Units 1 and 2, since initial plant operation.

This condition does not exist for Division 1 on either unit because the ;

corresponding RHRWS piping does not contain the same vertical loop. In addition,
analytical evaluations have been performed which indicate that stresses in the RHR
heat exchanger for both Division 1 and 2 on both Unit 1 and Unit 2 are within design
basis code allowables for the increase in pressure due to a potential water hammer
in the RHR heat exchanger tubes. In Modes 4, 5, and defueled, the Division 2 RHRWS
pumps are either running for shutdown cooling, in which case voids cannot form, or
if not running, are started per RHRWS system operating procedure steps that start
the pumps in a manner which gradually fills the system.

Each division of the RHRWS provides cooling water to an RHR heat exchanger, and two
RHR pump seal coolers. At 1230 hours on December 17, 1996, LaSalle Operations
performed the Emergency Notification System (ENS) notification under
10CFR5 0. 72 (b) (2) (i) , ' Degraded Condition Discovered While Shutdown'. This event is
reportable per 10 CFR 50.73 (a) (2) (ii) due to the discovery of a condition that was
outside the design basis of the plant.
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j

j C. CAUSE OF EVENT !.

.

| The original design did not address this condition. The root cause is
1 indeterminate. The vertical piping loop in Division 2 of the RHRWS system (both
j units) was provided during the original design and construction phase of LaSalle
j Station to accommodate straight pipe length requirements associated with a flow
; elerrent , and space limitations in the Division 2 RHR heat exchanger rooms. Void

formation due to leakage through closed valves and/or the full impact of a piping

i change to provide the straight length of pipe for the flow element may not have been
j considered.

i

| Systems were designed to withstand water hammer and hydraulic transients when such

] conditions were expected to exist and be significant during operation of the plant.
j For- example, the Circulating Water (CW) system is designed for the hydraulic

transients that are expected to occur as the system fills during initial startup of,

i the pumps! the Main Steam (MS) system is designed for stop valve closure / turbine
| trip transients; and the Feed Water (FW) system is designed for pump trip / check

,

! valve closure transients. Other water systems were designed with features such as 4

1 manual or automatic high point air vents to eliminate the formation of voids that
could result in water hammer. In some cases, keep-fill systems (water leg pumps)
were provided as part of the original design to eliminate void formation.

|
' A contributing cause of this event is that in the past LaSalle failed to recognize

that under design basis conditions the Division 2 piping system would not meet
design basis requirements. Water hammer in the Unit 2 Division 2 RHRWS piping,

; vertical loop was investigated in 1990 but did not result in identification of the
subject piping being outside its design basis for the conditions described above.4

{ D. ASSESSMENT OF SAFETY CONSEQUENCES
i
l Under design basis conditions, Division 2 of the RHRWS piping system could have

failed, and as a result, only one RHR heat exchanger cooling loop (Division 1) would<

] have been available for cooling purposes. This scenario has safety significance
; since a single failure in Division 1, concurrent with the aforementioned sequence of
4 events, could have resulted in no RHR heat exchanger loops being available for post

accident containment heat removal purposes.<

;.

E. CORRECTIVE ACTIONS
'

d

I Corrective actions as a result of this event include:
!

1) During the current outages on both units, a keep fill system is being
'

,

installed (an independent one for each unit) which will eliminate the
j potential for water hammer during design basis events in Modes 1,2, and 3.

These keep fill systems will be installed and operable prior to either
. Unit 1 or 2 entering Modes 1, 2, or 3..

i
4
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2) The Core Standby Cooling System (CSCS), of which RHR service water is a
subsystem, has been selected for a review prior to startup of LaSalle Units 1
and 2. This review is being conducted to verify adequate design
implementation, that there is a clearly documented analytical basis for the
design, that no important design features have been overlooked, and that the
design provides for the necessary functional operating requirements.

The review for the CSCS will consider the potential for water hammer in the
discharge piping of the various CSCS pumps, and any additional water hammer
problems identified will be resolved prior to startup.

3) LaSalle is reviewing systems important to safety or utilized within the
actions of the emergency operating procedures to identify and correct similiar
problems. Additionally, LaSalle is preparing a response to U. S. NRC Generic
Letter 96-06, which will address water hammer issues discussed in the Generic
Letter. These reviews will be completed prior to restart from the current
outages (L1F035, L2R07). '

F. PREVIOUS OCCURRENCES

None.

G. COMPONENT FAILURE DATA

Since no component failure occurred, this section is not applicable,
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Elevation Sketch of RHR Service Water Piping Loop
Division 2
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