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SUMMARY 

Scope: This special, unannounced inspection involved inspection in the area 
of design analysis of the High Pressure Injection System.  

Results: In the area inspected, one violation was identified.  

- Inadequate design analysis of High Pressure Injection recirculation 
mode of operation, paragraph 2.  
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REPORT DETAILS 

1. Licensee Employees Contacted 

*M. S. Tuckman, Station Manager 
*C. L. Harlin, Compliance Engineer 
*H. R. Lowery, Chairman, Safety Review Group 
*F. E. Owens, Assistant Engineer, Compliance 
*R. L. Sweigart, Operations Superintendent 

Other licensee employees contacted included operators, design engineers, 
staff engineers.  

Resident Inspectors: 

*P. H. Skinner 
L. D. Wert 

*Attended exit interview.  

2. Partial Inadequate Design Analysis of the High Pressure Injection System 

The licensee identified on May 19, 1988, that as the result of completing 
design calculations for net positive suction head (NPSH) requirements for 
the High Pressure Injection (HPI) pump during the recirculation (piggyback) 
mode, two design deficiencies were identified. These deficiencies were 
that for all operating scenarios the NPSH for the HPI pump was not 
adequately addressed in the original system design and that for Units 2 
and 3 the electrical design did not satisfy single failure criteria. This 
subject is addressed by the licensee in LER 269/88-06 dated August 1, 
1988.  

During the piggyback operation of the HPI pumps, the flow of water is from 
the Reactor Building sump via the Low Pressure Injection (LPI) pump, 
coolers and piping, into the suction of the HPI pump. The licensee in LER 
269/88-06 states that the piggyback mode of HPI is required to be operable 
in order to satisfy Emergency Core Cooling Systems (ECCS) requirements for 
the entire spectrum of LOCA conditions. In the past, the piggyback mode 
has not been treated as a required system. The piggyback mode is not 
specifically addressed in the Technical Specification or in the FSAR. The 
licensees calculations indicated that pressure drops from the LPI pump 
discharge to the HPI pump suction are large due to long runs of 3 and 4 
inch piping. In addition to the pressure drops. discussed above, the 
Reactor Building Spray pump could also be supplied through this path which 
could affect the NPSH on the HPI pump. Normally, flow through the LPI 
coolers can be controlled by throttling the discharge valve on the cooler.  
Since the HPI piggyback line taps off the system downstream of this valve, 
the NPSH would also be affected by this action.
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The deficiency associated with the electrical design is such that if a 
complete loss of offsite power were to occur with a single failure (the 
failure of switchgear TD) on Units 2 and 3, the required alignment.to 
place systems in the piggyback mode could not be made and therefore the 
HPI system would not be available. Backup power for several key valves in 
the LPI system used in the piggyback mode come from a source that is load 
shed during a loss of power condition. Since this power is not regained 
these valves can not be positioned to allow operation of HPI if the TD bus 
is lost.  

Upon discovery of this condition on May 19, the design engineering (DE) 
group contacted Oconee station management and informed them of this 
finding. DE made recommendations as to corrective actions needed to the 
Emergency Operating Procedure (EOP) and also to open LP-9 on Units 2 and 3 
to remedy the problem caused by the load shed effect. An operational 
guidance memorandum was published to all operators discussing this issue 
and providing required guidance. Notification was made to the NRC in 
accordance with 10 CFR 50.72 (b)(2)(iii)(D). Upon review of the 
operational guidance by the resident inspectors, this subject was discussed 
with plant management. It was the stations position that the piggyback 
mode was not required as part of ECCS since no TS addressed this system 
nor was it addressed in the FSAR. Station operations personnel did change 
the EOP to include the operations guidance. The station opened LP-9 on 
Units 2 and 3 and made appropriate. changes to the procedures that control 
these valves.  

On August 2, 1988, the residents received LER 269/88-06 which stated that 
the piggyback mode of operation was in fact required as part of ECCS.  
Upon review of the LER, the inspectors met with licensee to discuss this 
issue. On August 4, the inspectors participated in a telephone conference 
between the station, DE and compliance personnel in the general office.  
Conclusions could not be reached at that time between the general office 
staff and the station as to the design requirements for the piggyback 
system. Following this meeting the residents contacted the region and NRR 
in a telephone conference and related the aspects of this problem to NRC 
management personnel. Later that afternoon the licensee provided the 
inspectors a Justification for Continued Operation (JCO) which was reviewed 
by the inspectors and appeared to be acceptable. The JCO was also 
transmitted to Region II and to NRR for information and additional -review.  

On August 5 another conference call was held between station management 
and general office management. The conclusion of this call was that the 
piggyback mode of operation of the HPI system is a requirement of the ECCS 
system. A projected scenario of a small break loss of coolant accident 
(LOCA) in a range of approximately 1 inch to 4.3 inches could cause a 
situation that would require the use of the piggyback mode of recirculation.  
The consensus of the personnel in the conference concluded that the 
station was in compliance at the present time with 10 CFR 50.46 and that 
after May 19 they were in compliance if the operators took appropriate 
actions which they felt confident the operators would in fact have done.
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However, prior to May 19, the licensee was not in compliance with 10 
CFR 50.46. A supplement to LER 269/88-06 will be developed to provide 
more details to clarify this issue.  

One of the concerns of the inspectors was that since the electrical 
operators on valves LP-15 and LP-16 (cross-connects between LPI and HPI) 
were non safety-related, had uncontrolled work been performed or repair 
parts used the operation of these valves could have been jeopardized. The 
answer to this concern was that the valves have been treated the same as 
safety related valves since 1986; i.e. quality parts, safety related 
procedures,'MOVATS testing etc. They were not originally purchased as "Q" 
valves and there is no intent to upgrade to "Q" condition. The valves 
will be treated as "manual - with an electric operator installed," since 
sufficient time and environmental conditions exist for scenarios concerned 
to manually operate these valves.  

Another concern regarding this issue is that although the original contact 
between DE and plant staff was made on May 19, the operators did not 
consider "piggyback" to be a portion of the ECCS system until August 5.  
It is not known at this time if this communication breakdown is a problem 
between DE and operations or operations staff and the operators or a 
combination of the two.  

10 CFR 50.46 (a)(1) requires that the ECCS be designed such that calculated 
cooling performance following postulated loss-of-coolant accidents of 
different sizes, locations and other properties is sufficient to provide 
assurance that the entire spectrum of postulated loss-of-coolant accidents 
is covered. As described above the ECCS system design did not satisfy the 
criteria of 10 CFR 50.46. This is identified as violation 269,270, 
287/88-25-01: Inadequate Design Analysis of HPI Recirculation Mode of 
Operation Resulting in a Violation of 10 CFR 50.46.  

3. Exit Interview 

The inspection scope and findings were summarized on August 9, 1988, 
with those persons indicated in paragraph 1 above.  

The licensee did not identify as proprietary any of the materials provided 
to or reviewed by the inspectors during this inspection.  

Item Number Status Description/Reference Paragraph 

269,270,287/88-25-01 Open Violation - Inadequate design 
,analysis of HPI recirculation mode 
of operation, paragraph 2


