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DOCKET 50-255 - LICENSE DPR-20 - PALISADES PLANT -
LICENSEE EVENT REPORT 89006-01 - COMPONENT COOLING 
WATER AVAILABILITY FOLLOWING A HIGH ENERGY LINE BREAK 

Licensee Event Report (LER) 89006-01 (Component Cooling Water Availability 
Following a High Energy Line Break) is attached. The· information did not 
meet the criterion presented in 10CFR50.73 but due to the nature of the 
condition a voluntary report was submitted. The revision update is submitted 
because of additional work performed by the Configuration Control Project 
(CCP) which resulted in the identification of another event that would result 
in a loss qf component cooling water inventory. 

Brian D Johnson 
Staff Licensing Engineer 

CC Administrator, Region III, USNRC 
NRC Resident Inspector - Palisades 
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Tqrough the efforts associated with the Design Basis Reconstruction portion 
of the Configuration Control Project (CCP), a concern was identified 
rega"rding the potential for a complete loss of component cooling water (CCW) 
[CC] during an event which resulted in a high energy line break (HELB). 
The concern assumes that a loss of ·co·olant accident (LOCA) with the loss of 
off site power occurs. The LOCA because of jet forces, physical contact or 
movement (ie, high energy line) is postulated to impact the ccw system 
piping, resulting in a system breach. Subsequent to these events, the 
instrument air system is assumed to fail. If these events and failures 
were all to occur, the ccw inventory would be lost to the Containment 
Building and the system rendered inoperable. If, in addition, one of the 
two emergency diesel generators were to fail, all containment heat removal 
systems would be rendered inoperable. Subsequently, on May 16, 1989 
during another task of the CCP, it was identified that the single failure 
of CV-0910 to close due to a mechanical failure of the valve coincident 
with the multiple events identified above, except the failure of a diesel 
generator, would additionally result in a loss of ccw inventory. 

As the newly identified failure is not associated with a loss of air, the 
initial planned action to add a backup nitrogen supply will not be 
ilillllediately pursued and an HELB analysis will be performed on the ccw 
system inside containment. 
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Description 

Through efforts associated with the Design Basis Reconstruction portion of 
the Configuration Control Project (CCP), a concern was identified regarding 
the potential for a complete loss of component cooling water (CCW) [CC] 
during an event which resulted in a high energy line break (HELB). This 
concern was identified on March 23, 1989 while the reactor was critical 
with the Plant operating at 61 percent of rated power. 

~. 

The CCW system is a closed cycle system designed to remove heat from 
components which handle radioactive or potentially radioactive fluids and 
transfer this heat to Lake Michigan via the two CCW heat exchangers and the 
service water system. The system is a closed loop consisting of three motor 
driven circulating pumps, two heat exchangers, a surge tank, piping, 
associated valves and instrumentation and controls. The CCW pumps circulate 
water through the components to be cooled and back to the CCW pump suction. 
The CCW surge tank maintains system volume and pump net positive suction 
head and also indicates if there is a significant leak into or out of the 
CCW system. A process monitor detects radioactivity which may leak into 

·the system from the components being cooled. The portion of the CCW 
outside the Containment Building was designed, installed and is considered 
safety-related, while portions inside the Containment Building are not 
considered safety-related. 

CCW entering the Containment Building passes through containment isolation 
valve CK-0910 and then CV-0910. CV-0910 (CC;ISV] is air operated and 
fails open upon loss of air. CK-0910 (CC;ISV] is a check valve installed 
to prohibit flow out ·of the Containment Building. CCW exits the Containment 
Building bypassing through containment isolation valve CV-0911 [CC;ISV] and 
then CV-0940 (CC;ISV]. Both valves are air operated and fail open upon loss 
of air. 'However, these two valves are each. equipped with an air accumulator 
to ensure the valves remain closed. All three CCW control valves close upon 
receipt of a containment high pressure signal (CHP). 

The concern identified by the CCP assumes that a loss of coolant accident 
(LOCA) with loss of offsite power occurs. The LOCA, because of j'et forces, 
physical contact or movement (ie, high energy line) is postulated to impact 
the CCW system piping, resulting in a system breach. Subsequent to these 
events, the instrument air system is assumed to fail which would cause. 
CV-0910 to fail open. If these events and failures were all to occur, the 
CCW inventory would be lost to the Containment Building and the system 
rendered inoperable. Without the CCW system, cooling would not be 
available to the shutdown cooling heat exchangers which are used for 
long-term containment heat removal. If in addition, The emergency diesel 
generator which supplies power to the containment air coolers were to fail, 
all containment heat removal systems would be rendered inoperable. 
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Subsequently, on ¥..ay 16, 1989 during the Safety System Design Confirmation 
(SSDC) of the CCW system, it was identified that the single failure of 
CV-0910 to close due to a mechanical failure of the valve coincident with 
the multiple events identified above, except the failure of a diesel 
generator, would additionally result in a loss of CCW inventory. The 
safety-related functions of the CCW system include providing cooling water 
to the shutdown cooling heat exchangers and the engineered safety features 
(ESF) pumps (LPSI, HPSI and containment spray) seals and bearings. The 
failure of the instrument air system prevents the operator from establishing 
backup cooling from the service water system to the -ESF pumps and the 
shutdown cooling heat exchangers. The SSDC is a sub-task of the CCP at 
Palisades. 

Cause Of The Event 

The proximate cause of this deviation is the design of the CCW system in 
that it does not accommodate a failure of the non-safety portion of the 

- system coincident with a single failure of CV~0910 to close and the loss 
·of non-safety instrument air. In order to determine possible corrective 
actions to· this apparent design deficiency, it was necessary to evaluate 
the various failure mechanisms associated with the CCW system inside 
containment. Three mechanisms are postulated in the FSAR: earthquake, 
high energy line break and missiles. In addition, containment integrity 
provisions in the CCW system were also addressed. 

Conformance of Palisades' cooling water systems to General Design Criteria 
(GDC) 44 was evaluated under Systematic Evaluation Program (SEP) Topics 
IX-3, "Station Service and Cooling Water Systems" and VII-3, "Systems Needed 
For Safe Shutdown". Although the NRC's GDC and the Standard Review Plan do 
not require the consideration of passive piping failures in moderate energy 
systems (like CCW and service water), such failures were considered in the 
SEP to evaluate system redundancy. It does not appear that this evaluation 
considered the effect of loss of instrument air on the ability to provide 
backup cooling water from the service water system to the ESF pumps. This 
review concluded that: "(Palisades' cooling water) systems are in 
conformance with current regulatory guidelines and with GDC 44 regarding 
capability and redundancy of essential functions with the exception of the 
CCW system susceptibility to the loss of function following certain assumed 
CCW system pipe breaks. However, the essential functions of the CCW system 
can be performed by o~her systems under all operating conditions." 

The ability of Plant systems important to safety to withstand the effects 
of earthquakes was evaluated under SEP Topic III-6, "Seismic Design 
Considerations". The portions of the CCW system outside containment which 
are required to function in order to mitigate the consequences of an 
accident caused by a seismic event were evaluated and found to be suitably 
designed. The portion of the CCW system inside containment is non-seismic 
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and therefore subject to, failure in a seismic event. If this were to 
occur, and if the instrument air system were to fail, the CCW system 
could be rendered inoperable for the same reasons as discussed previously 
for a HELB event. However, because a LOCA or steam line break is not 
postulated to occur simultaneous with the seismic event, safe shutdown can 
be accomplished without reliance on the CCW system by using the auxiliary 
feedwater system for heat removal until CCW repairs can be used. Therefore, 
earthquake is not a consideration in the resolution of this design issue. 

The consequences of internally generated missiles were evaluated under SEP 
Topic VI-4, "Internally Generated Missiles". The entire CCW system (both 
inside and outside containment) was considered.in this evaluation and it was 
concluded· that the system is adequately protected from missiles. Therefore, 
missiles are not a consideration in the resolution of this design issue. 

The containment integrity provisions in the CCW system were evaluated under 
SEP Topic VI-4, "Containment Isolation System". The evalt,lation considered 
the effects of loss of instrument air on the isolation capability of 
CV-0910. The NRC concluded that although the CCW containment isolation 

·valves do meet current regulatory requirements, the design is acceptable 
and backfitting was not required. 

The consequences of a HELB inside containment was evaluated under SEP 
Topic III-5.A, "Effects of Pipe Breaks on Structures Systems and Components 
Inside Containment". Only the CCW system outside containment was not · 
considered in this evaluation as the portion inside containment is non-safety. 
It does not appear that this evaluation considered the effects of the single 
failure of CV-0910 or· the loss of instrument air on the ability to provide 
cooling to the shutdown cooling heat exchangers and the ESF pumps. 

The root cause of this deviation is the failure to recognize, at the time of 
the original Plant design or during the SEP, the potential impact of failure 
of the non-safety CCW system inside containment due to a HELB on the ability 
of the CCW system to perform its safety-related functions assuming a single 
failure and loss of non-safety instrument air. Issues associated with 
earthquake, missiles and containment integrity were adequately addressed. 

The root cause of the deviation is being addressed by the CCP thrqugh the 
design basis reconstitution and design confirmation efforts. 

Corrective Action 

As it. is not known whether the CCW system is susceptible t_o a HELB and due 
to the probable high cost associated with providing of backup means of 
operating the control valves in question (CV-0910, 0913, 0950, 0951, 0879 
and 0880), a high energy line break evaluation of the CCW system inside 
containment will be performed. Similar evaluations were performed for 
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safety-related systems inside cont_ainment under SEP Topic III-5.A and 
although a number of adverse interactions were identified, all were 
dispositioned as acceptable on the basis of a fracture mechanics 
evaluation of the high energy piping which concluded that the pipe would 
leak at a sufficient rate to allow detection and Plant shutdown before 
the pipe would rupture. lt is therefore likely that the CCW system can 
be shown to be adequately protected from high energy line breaks. 

If it can be shown that the CCW system inside. containment is not 
susceptible to failure due to a HELB, then it can be concluded that the 
CCW system is "sufficiently redundant so that the system's function can 
be accomplished assuming a singie failure" as required by FSAR Section 
5.1.5.13. In addition, if the CCW system is not susceptible to a HELB, 
then it will not ·be necessary to install a backup nitrogen supply or air 
accumulator on CV-0910 as previously stated in Licensee Event Report 89006. 

As the CCP is intended to address findings related to inadequate 
documentation of Plant design basis assumptions, no further corrective 
action to .prevent recurrence is believed to b.e necessary at this time. 

Analysis Of The Event 

Loss of CCW was evaluated by the NRC SEP Topic IX-3. However, loss of CCW 
due to piping failure as a result of HELB interaction was not reviewed 
since the containment CCW piping is not considered safety-related. In 
Topic IX-3, a passive failure of the safety-related CCW system (outside 
containment) was postulated and reviewed. This review concluded the 
function of the CCW system could be hand~ed by other systems. The SEP 
determined tha:~ engineered safeguards pump bearings and seals could be 
cooled with service water, charging pumps could be operated intermittently 
to prevent overheating and containment cooling would be provided by the 
containment air coolers. 

CV-0910 and the CCW system are not considered inoperable for several 
reasons. First, the Off Normal Procedure for loss of component cooling 
directs the operator to isolate components in order to terminate a leak 
in the CCW system, and a manual isolation valve is provided in the CCW 
line to containment upstream of CV-0910, and CV-0910 can be operated 
manually as well. Second, there is no known mechanism for the HELB 
inside containment to cause a loss of instrument air. Third, the 
susceptibility of the CCW piping inside containment to HELB has not been 
evaluated and, therefore, it is not known whether the piping could fail 
as a result of a HELB. 

This information does not meet the criterion presented in 10CFR50.73, 
however, due to the nature of this condition, a voluntary report is 
being submitted. 
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