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On April 6, 1999, all Salem Unit 2 chillers were rendered inoperable. At the time of the event one of 
the three Unit 2 chillers was removed from service to support outage maintenance, and the other two 
were being supplied service water (SW) from #22 nuclear SW header. Operations personnel, in the 
process of removing 22 nuclear SW header from service, isolated #22 nuclear SW header prior to 
realigning the remaining two chillers to #21 nuclear SW header (the other SW header) . 21 and 22 
chillers were realigned to the 21 nuclear SW header and returned to operation within 35 minutes of 
being isolated. 

This event was caused by human error, specifically a less than adequate procedure review 
implementation. A recent procedure revision changed the sequence of steps in the procedure used to 
remove #22 nuclear SW header from service. The revised sequence isolated #22 nuclear SW header prior 
to cross-connecting the remaining chillers to #21 nuclear SW header. 

There was minimal safety significance associated with this event because the outside temperatures were 
cool (42 degrees F, well below the design maximum outside temperature of 95 degrees F) I reactor and 
secondary side heat loads were minimal since the unit was in mode 5, and 2 chillers were restored 
within 35 minutes; 

This event is reportable in accordance with 10 CFR 50.73(a) (2) (i) (B), any operation or condition 
prohibited by the plant's Technical Specifications. 
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PLANT AND SYSTEM IDENTIFICATION 

Westinghouse - Pressurized Water Reactor 
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CONDITIONS PRIOR TO OCCURRENCE 

At the time of identification, Salem Unit 2 was shutdown in Mode 5 (Cold 
Shutdown) . 

DESCRIPTION OF OCCURRENCE 

On April 6, 1999, all Salem Unit 2 chillers were rendered inoperable. 
Technical Specification (T/S) 3.7.10 requires 3 chillers to be operable in 
Mode 5. Technical Specification Action Statement (TSAS) 3.7.10.a specifies 
the actions for one inoperable chiller; and TSAS 3.7.10.b specifies the 
actions for two inoperable chillers. T/S requires entry into 3.0.3 with 
three inoperable chillers. 

At 0120 on April 6, 1999, 23 chiller was removed from service in 
preparation for a "2C" 4kV vital bus outage. At 0514, a control room 
licensed operator identified that 22 chiller was tripped, and at 0519, the 
operator observed 21 chiller had also tripped. At 0523, a field operator 
identified that there was no service water (SW) available to the 21 and 22 
chillers. 21 and 22 chillers were re-aligned to the 21 nuclear SW header 
and, at 0554, were returned to service. 

Normally SW is supplied to 23 chiller from 21 nuclear SW Header and SW is 
supplied to 21 and 22 chillers from 22 nuclear SW Header. This was the 
configuration at the time of the event. At the time of the event #4 SW Bay 
was out of service so that both 21 and 22 nuclear SW headers were being 
supplied by #2 SW Bay and 22 nuclear SW header by way of a flow path 
through 21SW23 and 22SW23 cross-tie valves. 

NRC FORM 366A (6-1998) 
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SW to the 21 and 22 chillers was lost because the 22 nuclear SW header was 
isolated prior to cross-connecting the chillers to the 21 nuclear SW header. 
22 nuclear SW header was being removed from service for planned maintenance 
in accordance with procedure S2.0P-SO.SW-0003(Q), "22 Nuclear Service Water 
Header Outage." Procedure S2.0P-SO.SW-0003, Attachment 1 contains a list of 
actions required to "harden" 21 nuclear SW header prior to isolating 22 SW 
header. (This "hardening" removes power ~o certain valves to prevent a 
single failure from causing a loss of cooling to RHR.) Procedure Attachment 
1 closes nuclear header cross-tie valve 21SW23. With the #4 SW Bay out of 
service, closing 21SW23 isolated the 22 nuclear SW header, which was 
supplying 21 and 22 chillers. 

An April 1, 1999 revision to procedure S2.0P-SO.SW-0003(Q), changed the 
step sequence for the procedure section addressing "Preparation for Removal 
of 22 Nuclear Header". The revised sequence isolated the 22 nuclear SW 
header prior to cross-connecting the chillers to the 21 nuclear SW header. 
Prior to this revision, the cross-connect was performed before isolation of 
22 nuclear SW header. Similar procedure changes were in progress for the 
21 nuclear SW header and for both Unit 1 headers; however, these changes 
were not approved. 

CAUSE OF OCCURRENCE 

This event was caused by human error, specifically a less than adequate 
procedure review implementation. Neither the procedure author, nor the 
station qualified reviewer (SQR) adequately considered the impact of the 
step sequence change with a SW Bay out of service. In addition, the SQR 
recommended the sequence change; contrary to the requirements of 
Administrative Procedure NC. NA-AP. ZZ-0001 (Q) "Nuclear Procedure System", 
Attachment 3, which prohibits an SQR from providing technical guidance 
including "ordering of procedure steps." The step sequence change was not 
identified on the revision summary. 

A contributing cause for this event was a less than adequate questioning 
attitude by Operations personnel removing 22 nuclear SW header from service. 
Since the purpose of Attachment 1 was to "harden" 21 nuclear SW header, 
personnel did not adequately consider the effects on loads supplied by 22 
nuclear SW header with #4 SW bay out of service. 

NRC FORM 366A (6-1998) 
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LERs and Special Reports for Salem and Hope Creek for 1997, 1998 and 1999 to 
date were reviewed for occurrences which involved procedure review and human 
error. While several LERs were noted which involved procedure review and 
human error the corrective actions taken for the specific root causes 
involved could not have precluded the causes of this event. 

SAFETY CONSEQUENCES AND IMPLICATIONS 

The chilled water system provides heat removal capability for the control 
rooms, relay rooms, equipment rooms, and #2 Emergency Control Air 
Compressor. There was minimal safety significance associated with this 
event because the outside temperatures were cool (42 degrees F, well below 
the design maximum outside temperature of 95 degrees F), reactor and 
secondary side heat loads were minimal since the unit was in mode 5, and 2 
chillers were restored within 35 minutes. 

CORRECTIVE ACTIONS 

1. 21 and 22 chillers were cross-connected to the 21 nuclear SW header and, 
at 0554, the 21 and 22 chillers were returned to service. 

2. In progress procedure changes for all other nuclear SW headers (both 
units) were cancelled. 

3. Procedure S2.0P-SO.SW-0003(Q), "22 Nuclear Service Water Header Outage," 
was revised. 

4. Procedure review requirements, including the SQR responsibilities, were 
reviewed with the Operations procedure group. 

\ 5. Personnel were held accountable for their actions in accordance with 
PSE&G policies. 

6. Lessons Learned from this event were communicated to all Operators by 
including them in the night orders. 
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