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COMMITMENT ONE TIME ACTION CONTINUING 
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The affected design X 
documents will be corrected.  
This occurrence will be X 
discussed with selected 
Operations and Engineering 
personnel, workweek 
managers and maintenance 
coordinators to increase their 
awareness and sensitivity to 
similar issues.
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On December 10, 1999, with the plant in Mode 1 at full power, an unsealed penetration in the wall between the 
Residual Heat Removal (RHR) (*BO*) 'C' and Reactor Core Isolation Cooling (RCIC) (*BN*) rooms in the Auxiliary 
Building (AB) was determined to impact operability. The condition resulted in the declaration of RHR 'C' and RCIC 
as inoperable. The open penetration has existed since initial plant startup in 1985. The condition is reportable 
according to 10 CFR 50.73(a)(2)(vii) due to a single fault causing a train in multiple systems to become inoperable 
and according to 10 CFR 50.73 (a)(2)(i)(B) as operation prohibited by Technical Specifications.  

The subject penetration was sealed. RHR 'C' and RCIC were declared operable after completion of this 
work. The root cause was determined to be inadequate design documentation 

RCIC and one train of RHR were potentially impacted by the reported unsealed penetration. Other emergency core 
cooling systems, including the other two trains of RHR, were not affected. Except for the moderate energy line 
cracks (MELC) and high energy line breaks (HELB) scenarios, the ability of RHR 'C' and RCIC to respond to other 
postulated plant events was not impaired.
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REPORTED CONDITION 

On December 10, 1999, with the plant in Mode 1 at full power, an unsealed penetration in the wall between the 
Residual Heat Removal (RHR) (*BO*) 'C' and Reactor Core Isolation Cooling (RCIC) (*BN*) rooms in the 
Auxiliary Building (AB) was determined to impact operability. Based on a review of the design bases for the wall 
at that location, a conclusion was made that the penetration required a watertight seal to protect equipment from 
design basis internal flooding (postulated from moderate energy line cracks (MELC) and high energy line breaks 
(HELB)) in the other room. The condition resulted in the declaration of RHR 'C' and RCIC as inoperable. The 
open penetration has existed since initial plant startup in 1985. The condition is reportable according to 10 CFR 
50.73(a)(2)(vii) due to a single fault causing a train in multiple systems to become inoperable and according to 1C 
CFR 50.73 (a)(2)(i)(B) as operation prohibited by Technical Specifications.  

BACKGROUND 

The RHR 'C' and the RCIC rooms are located adjacent to one another on the 70-foot elevation of the AB. The 
subject penetration is a 4-inch diameter hole through the 2-foot thick AB wall approximately 5 feet above the 
floor. Two non-safety related instrumentation lines are routed through the penetration.  

The RCIC system is designed to operate either automatically or manually following reactor pressure vessel 
(RPV) isolation accompanied by a loss of coolant from the feedwater system to provide adequate core cooling 
and control of RPV water level. Under these conditions, the High Pressure Core Spray (HPCS) (*BG*) and RCIC 
systems perform similar functions.  

RHR 'C' is one train of the Low Pressure Coolant Injection (LPCI) (*BO*) emergency core cooling system 
(ECCS). LPCI is one operating mode of RHR. LPCI is designed to provide coolant inventory makeup to the 
reactor core only when the reactor vessel pressure is low and can therefore, supply makeup for large breaks as 
well. Following a small break and ADS initiation, LPCI provides coolant inventory makeup.  

INVESTIGATION 

On December 9, 1999, while reviewing plant records for a Quality Assurance (QA) Audit, an auditor questioned 
why a maintenance action item (MAI) for the subject penetration had been open since May 1998. The QA 
auditor inquired about the penetration seal with respect to the existence of a watertight door directly above it.  
The auditor questioned why the penetration required no seal while the door had a specified seal type.  

The open penetration has existed since 1985 and was initially discovered in May 1998. A review found that a 
low priority was placed on the MAI because the wall was (correctly) established as a non-fire rated wall and an 
applicable design basis summary drawing listed the penetration seal type as "NONE", i.e., no seal required.  
Consequently, no limiting condition for operation (LCO) was generated and no condition report (CR) was written 
at the time of initiation of the MAI.



During 1999, Engineering personnel evaluated the subject penetration to verify that the design 
configuration was correct. Based on the design documentation evidence on the summary drawing, no 
further action appeared necessary. The impact on operability was not recognized until December 1999.  

On December 10, 1999, design engineering personnel determined that the subject penetration should be 
sealed and initiated a CR. The Shift Superintendent declared both RHR 'C' and RCIC inoperable based 
on the effects of MELC/HELB flooding considerations. Reviews for other plant hazards (fire, radiological 
hazards, temperature, humidity) identified no other immediate operability issues associated with the 
missing seal.  

The subject penetration was sealed. On December 11, 1999, RHR 'C' and RCIC were declared operable 
after completion of this work.  

A review of all AB sleeve tab drawings was performed. The penetration sleeves were reviewed to determine 
which were classified as requiring no seal and then, those penetrations were reviewed to determine whether that 
designation was correct. Penetrations with incorrect designations were investigated further to determine the 
design requirements and that the plant configuration is appropriate. No further deficiencies in plant configuration 
were noted.  

ROOT CAUSE 

The root cause was determined to be inadequate design documentation. The inadequate drawing was 
determined to have been affected by inadequate review of a design change issued in October 1985 prior to the 
plant commencing commercial operation.  

CORRECTIVE ACTIONS 

The subject penetration was sealed. On December 11, 1999, RHR 'C' and RCIC were declared operable 
after completion of this work.  

The affected design documents will be corrected.  

A review of all AB sleeve tab drawings was performed. The penetration sleeves were reviewed to 
determine which were classified as requiring no seal and then, those penetrations were reviewed to 
determine whether that designation was correct. Penetrations with incorrect designations were 
investigated further to determine the design requirements and that the plant configuration is appropriate.  
No further deficiencies in plant configuration were noted.  

This occurrence will be discussed with selected Operations and Engineering personnel, workweek managers 
and maintenance coordinators to increase their awareness and sensitivity to similar issues.
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SAFETY EVALUATION 

RCIC and one train of RHR were potentially impacted by the reported unsealed penetration. Other emergency 
core cooling systems, including the other two trains of RHR, were not affected. Except for the MELC and HELB 
scenarios, the ability of RHR 'C' and RCIC to respond to other postulated plant events was not impaired.  

Low Pressure Coolant Injection, Train C (LPCI C), is one of the operational modes of RHR C. LPCI system 
along with the other Emergency Core Cooling (ECCS) systems (High Pressure Core Spray (HPCS) (*BG*), 
Automatic Depressurization System (ADS), and Low Pressure Core Spray (LPCS) (*BM*) are designed to 
mitigate the consequences of a loss of coolant accident given a single active failure. Note that RCIC is not listed 
in any of the combinations.  

The purpose of the RCIC system is to prevent the reactor fuel from overheating during the following conditions: 

1. Should the vessel be isolated and maintained in hot standby condition, 

2. Should the vessel be isolated and accompanied by loss of coolant flow from the reactor feedwater system, 

3. Should a complete plant shutdown under loss of normal feedwater system be started before the reactor is 
depressurized to a level where a shutdown coolant system can be placed into operation, or 

4. Should a design basis control drop accident occur, the RCIC system can be used in conjunction with the 
HPCS system and together meet the single failure criteria in mitigating the consequences of this event. (The 
RCIC system is an Engineered Safety Function (ESF) feature for this event).  

RCIC is the redundant system for High Pressure Core Spray (HPCS) for the control rod drop accident.  
Therefore, RCIC and HPCS are mechanically separated. The open penetration between RHR 'C' and RCIC 
does not violate the mechanical separation between RCIC and HPCS. Therefore, there was no loss of the high
pressure injection safety function due to the open penetration.  

Although RHR 'C' and RCIC are not credited together in any design basis accident, both systems are credited foi 
a MELC. In the RBS MELC analysis, there are three safe shutdown paths given a MELC in either RHR "C" or 
RCIC. With the open penetration between the cubicles, a MELC in either cubicle could flood both, thereby failing 
both RHR 'C' and RCIC. Failure of both RHR 'C' and RCIC would leave two independent shutdown paths and 
the plant could still be safely shutdown.  

For a HELB, an assumption is made that all offsite power is lost. However, RCIC is not credited for a HELB.  
Therefore, failure of both RHR 'C and RCIC does not affect the ability of the plant to safely shutdown.  

Since RHR 'C' and RCIC are not required to mitigate the consequences of any accident together and since the 
plant can be safely shutdown during a MELC or HELB, there was no safety impact due to declaring both systems 
inoperable.  

Additionally, an evaluation of the core damage frequency (CDF) using EOOS determined that removal of RCIC 
changed the plant safety index (PSI) from 10 to 9.3, assuming all other systems fully operable. The removal of 

RHR 'C' with or without RCIC did not change the PSI.
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PREVIOUS OCCURRENCE EVALUATION 

A review of previous licensee event reports for the past six years found no events with similar impact or cause.  

The Energy Industry Identification System (EIIS) component/system number is indicated by a parenthesis after 
the affected component/system. (Example: (*XX*))

I

I


