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U.S. Nuclear Regulatory Commission 
ATTN: Document Control Desk 
Washington, DC 20555 

DOCKET 50-255 - LICENSE DPR-20 - PALISADES PLANT 
LICENSEE EVENT REPORT 98-006-01, MANUAL OPERATOR ACTIONS NOT 
ADEQUATELY ADDRESSED IN OPERATING PROCEDURES 

Supplemental Licensee Event Report (LER) 98-006-01 is attached. This event was 
reported to the NRC on April 6, 1998, in accordance with 10 CFR 50.73(a)(ii)(B), as 
a condition outside the design basis of the plant. The LER contained an action to 
evaluate the scenario where a Small Break Loss of Coolant Accident (SBLOCA) 
and Loss of Offsite Power (LOOP) occur simultaneously with a single failure such 
as the loss of an Emergency Diesel Generator, and determine if any further actions 
to assure the availability of High Pressure air, such as plant modifications, are 
desirable. Results of the evaluation were to be provided in a supplemental LER.  
The enclosed supplemental LER reflects the results of the evaluation.  

SUMMARY OF COMMITMENTS 

This letter contains no new commitments and no revisions to existing commitments.  

Daniel G. Malone 
Acting Director, Licensing 

CC Administrator, Region Ill, USNRC 
Project Manager, NRR, USNRC 
NRC Resident Inspector - Palisades 
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ABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines) (166 On March 5, 1998, with the plant 
operating at 100% power, station personnel determined that operating procedures lacked specific guidance for operator actions 
necessary to ensure the availability of High Pressure (HP) air in the event of a Small Break Loss of Coolant Accident (SBLOCA) 
with a coincident Loss of Offsite Power (LOOP).  

Both original and existing HP air system design bases address the Large Break Loss of Coolant Accident (LBLOCA), yet do not 
address, in detail, the SBLOCA. Since EOPs are developed from a translation of design basis requirements, they have not been 
written with specific manual operator actions to assure the reliability of HP air to support Emergency Core Cooling System (ECCS) 
switch over to the recirculation mode for the SBLOCA.  

As an interim measure, Alarm Response Procedure (ARP) 7 was revised to include guidance on restoring the HP air 
compressors in the event of a Loss of Coolant Accident (LOCA) to support recirculation. System Operating Procedure (SOP) 20 
was also revised to provide direction on repowering the HP air compressors and cross-tying receiver tanks, if necessary. Operator 
training on the procedure changes has been completed.  

The scenario where a SBLOCA and LOOP occur simultaneously, with a single failure such as the loss of an Emergency Diesel 
Generator, was evaluated. It was verified that all assumed manual actions for ensuring availability of HP air were addressed. In 
addition, a modification was subsequently performed to repower the HP air compressors such that each HP air compressor is now 
powered from the same electrical division as the ECCS train it supports. By implementing this change, HP air can be aligned to the 
ECCS valves without the need for cross connection of HP air receiver tanks.
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EVENT DESCRIPTION 

On March 5, 1998, with the plant operating at 100% power, station personnel determined that 
operating procedures lacked specific guidance for operator actions necessary to ensure availability 
of High Pressure (HP) air in the event of a Small Break Loss of Coolant Accident (SBLOCA) with a 
coincident Loss of Offsite Power (LOOP).  

The original design bases, and subsequent design reviews, for the HP air system address the 
Large Break Loss of Coolant Accident (LBLOCA), yet do not address, in detail, the SBLOCA.  
Since Emergency Operating Procedures (EOPs) are developed from a translation of design basis 
requirements, EOPs have not been written with specific manual operator actions to assure the 
reliability of HP air to support Emergency Core Cooling System (ECCS) switch over to the 
recirculation mode for the SBLOCA.  

HP air system testing has demonstrated that the HP air receivers can supply sufficient air for one 
hour to operate the control valves required to realign ECCS to the recirculation mode when the 
Recirculation Actuation Signal (RAS) occurs. This bounds the expected time frame for RAS 
initiation following LBLOCA events. However, SBLOCA events can be postulated, wherein RAS 
initiation occurs beyond the one hour time frame. It was determined on March 5, 1998, that the 
HP air system compressors must be returned to service within one hour for postulated events 
where RAS initiation occurs more than one hour into the event.  

ANALYSIS OF THE EVENT 

The original design bases for Palisades focused on the LBLOCA, since it was considered to be the 
most limiting accident in terms of its effects and challenges imposed on mitigating systems. Over 
the years, SBLOCAs have been evaluated and their effects identified. Design basis reconstitution 
and Design Basis Document (DBD) development is ongoing, and has been completed for 
approximately 85% of the systems categorized as safety significant within our Maintenance Rule 
Program. Through design reconstitution, the challenges specific to a SBLOCA have been 
considered and documented in the DBDs, and manual operator actions have been added to 
procedures, as appropriate.  

The original HP air system design basis and subsequent design reviews also focused on the 
LBLOCA event, and did not address the SBLOCA. As a result, the impact of a loss of the HP air 
compressors on the ability to supply air needed to align valves for sump recirculation during a 
SBLOCA, and the need to incorporate manual operator actions in EOPs to assure HP air reliability
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were not considered. The design basis reconstitution for the HP air system identified the need for 
procedural guidance to direct manual operator actions to restore the HP air system during a 
SBLOCA.  

The HP air system supports ECCS realignment to the recirculation mode by providing air required 
to operate control valves needed to switch the suction of the ECCS pumps from the Safety 
Injection Refueling Water Tank (SIRWT) to the containment sump. During a LOCA with LOOP, 
the HP air system compressors are load shed from safety-related electrical buses and must be 
manually repowered at their respective motor control centers (MCCs). When the air compressors 
are without power, the receiver tanks are not being charged. During this time, the HP air system 
pressure experiences a gradual decay due to air bleed-off from pressure regulators and air 
leakage through seals in piston-driven control valve actuators. The LBLOCA event progresses 
rapidly so that normal air pressure decay would not reduce the HP air system receiver pressure 
below that needed for recirculation valve operation. For a LBLOCA, RAS is expected to occur 
within one hour after onset of the initiating event. HP air system testing has demonstrated that the 
HP air receivers can supply sufficient air for one hour, without being charged by the HP air 
compressors, to operate the control valves required to realign ECCS to the recirculation mode, 
when RAS occurs.  

The EOPs were written assuming adequate HP air would be available from the HP air receiver 
tanks for necessary valve operation, without the need to restore the HP air compressors. This 
assumption stems from FSAR statements, which indicate that adequate HP air would be available 
from the HP air receiver tanks; which is the case for the LBLOCA. However, the length of time the 
stored air is available is not discussed in the FSAR.  

During a SBLOCA, where RAS may occur after an elapsed time of greater than one hour following 
the event initiation, manual operator actions would be required to repower the HP air compressors, 
or utilize the instrument air system as a backup, to supply the control valves that realign the ECCS 
to the recirculation mode. Evaluation indicates that instrument air pressure is adequate to operate 
recirculation valves. It is likely, during immediate assessment of post-trip conditions, that Control 
Room Operators would restore power to the instrument air system within one hour. Other EOP 
actions which direct manual actions to start instrument air compressors, if vital auxiliaries (air) are 
not available, are described in the "Safety Significance" Section.



NRC FORM 366a U.S. NUCLEAR REGULATORY COMMISSION 
4/95 

LICENSEE EVENT REPORT (LER) 
TEXT CONTINUATION 

FACILITY NAME (1) DOCKET(2) LER NUMBER 6) PAGE 

CONSUMERS ENERGY COMPANY YEAR SEQUENTIAL REVISION 

PALISADES NUCLEAR PLANT 05000255 NUMBER NUMBER 4 OF 6 

1998 006 01 
TEXT (If more space is required, use additional copies of NRC Form 366A) (17) 

SAFETY SIGNIFICANCE 

The safety significance of this event is low. EOPs do not provide specific guidance for restoring 
HP air compressor power within one hour after the occurrence of a SBLOCA with LOOP to support 
the ECCS recirculation function. However, it is likely, during immediate assessment of post-trip 
conditions, that Control Room Operators would restore power to the instrument air system within 
one hour. Evaluation indicates that instrument air pressure is adequate to operate the recirculation 
valves.  

EOPs which would serve to provide required air to control valves effecting ECCS recirculation are: 

EOP 1.0, "Standard Post Trip Actions", directs Operators to verify vital auxiliaries (air) by verifying 
that instrument air pressure is greater than 85 psig. If this criteria is not satisfied, then direction is 
given to start available instrument air compressors, or utilize Feedwater Purity air. By maintaining 
instrument air, a backup supply of air is available to the HP air operated valves which need to open 
to align the ECCS pump suction for recirculation. The Safety Injection and Refueling Water Tank 
(SIRWT) recirculation valves, which are required to close upon RAS, have a nitrogen backup 
supply, rather than instrument air.  

EOP 9.0, "Functional Recovery", ensures that 480V Motor Control Centers (MCCs) are energized, 
as appropriate. By energizing MCC 7 and MCC 8, HP air compressors are repowered, ensuring 
adequate HP air pressure. Also, entry into Off Normal Procedure (ONP) 2.1, "Loss of AC Power", 
directs the same action to be taken.  

EOP 4.0, "Loss of Coolant Accident", and EOP 9.0, "Functional Recovery", direct that if the SIRVV'T 
level falls below 2%, or RAS initiates, then Operators are to ensure that Containment Sump 
Isolation Valves open and the SIRWrT valves close. Any actions required to open the sump valves 
and close the SIRWT valves would be performed at this point.  

The Probabilistic Safety Assessment (PSA) group has evaluated a SBLOCA event with concurrent 
LOOP, and failure to repower the HP air compressors. The PSA normally credits operator actions 
to repower the HP air power supply buses from their Class 1 E power sources following load 
shedding. However, PSA evaluated the scenario of a SBLOCA with coincident LOOP, assuming 
that the Operator did not repower the HP air power supply buses. In this scenario, recirculation is 
conservatively assumed to never be achieved. The probability of this scenario is very low and 
results in a negligible change to the plant baseline core damage frequency. Therefore, this 
scenario is classified as non-safety significant.
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The scenario where a SBLOCA and LOOP occur simultaneously with a single failure such as the 
loss of an Emergency Diesel Generator was evaluated to verify that all assumed manual actions 
for ensuring availability of HP air were addressed. From the evaluation, it was concluded that 
manual actions directed by current procedural guidance are adequate for ensuring the availability 
of HP air. However, further optimization of the guidance will be incorporated into the EOPs. In 
addition, a modification was subsequently performed to repower the HP air compressors such that 
each HP air compressor is now powered from the same electrical division as the ECCS train it 
supports. By implementing this change, HP air can be aligned to the ECCS valves without the 
need for cross connection of HP air receiver tanks. The manual action to load MCC #7 and MCC 
#8 onto the diesel generators is still required per original design.  

CAUSE OF THE EVENT 

The LBLOCA was addressed by the plant's original design bases, since it was considered the 
most limiting accident. The SBLOCA was not addressed in detail. As a result, EOPs, which are 
developed, in part, by translation of requirements from design bases, do not provide the manual 
operator actions necessary to restore power to HP air system compressors in a timely manner to 
assure reliability of HP air in support of ECCS realignment during all postulated SBLOCA with 
LOOP events.  

CORRECTIVE ACTIONS 

1. Alarm Response Procedure (ARP) 7 was revised to include guidance on restoring the HP air 
compressors in the event of a LOCA to support recirculation. System Operating Procedure 
(SOP) 20 was also revised to provide direction on repowering the HP air compressors and 
cross-tying receiver tanks, if necessary. Operator training on the procedure changes has 
been completed.  

2. The scenario where a SBLOCA and LOOP occur simultaneously with a single failure such as 
the loss of an Emergency Diesel Generator was evaluated to verify that all assumed manual 
actions for ensuring availability of HP air were addressed. From the evaluation, it was 
concluded that manual actions directed by current procedural guidance are adequate for 
ensuring the availability of HP air. However, further optimization of the guidance will be 
incorporated into the EOPs. In addition, a modification was subsequently performed to 
repower the HP air compressors such that each HP air compressor is now powered from the 
same electrical division as the ECCS train it supports. By implementing this change, HP air
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can be aligned to the ECCS valves without the need for cross connection of HP air receiver 
tanks.


