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Mr. Rcrert D. Martin
Regiona? Administrator, Region IV
U. S. 'Juelear Regulatory Commission
611 Ryan Plaza Drive, Suite 1000
Arlington, Texas 76011

South Texas Project
Units 1 & 2

Docket Nos. STN 50-49A, STN 50-499 "
Final Report Concerning

Safety-Related Chiller Trip Switches

Dear Mr. Martin:

On October 1, 1986 Houston Lighting and Power Company notified your
office pursuant to 10CFR50.55(e) of a potentially reportable item concerning
safety related chiller trip switches. An interim report on this item was
submitted on October 31, 1996. Enclosed is our Final Report on this item, k'e
have completed our investigation and determined that this item is " reportable"
pursuant to 10CFR50.55(e) and 10CFR21.

If you should have any questions on this matter, please contact
,

Mr. C. A. Ayala at (512) 972-8628.
|

Very truly yours,

E
'.T e n t'A ,

H. Goldberg
| Group Vice President, Nuclear
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Soutn Texas Project
Units 1 & 2

Docket Nos. STN 50-498, STN 50-499
Final Report Concerning

Safety-Related Chiller Trip Switches

I. Summary

On October 1,1986 Houston Lighting and Power Company (HL&P) notified
your office, pur,suant to 10CFR50.55(e), of a potentially reportable item
concerning safety-related chiller trip switches. This item is related to
a deficiency identified during startup testing, wherein trip switches on
safety-related chillers supplied by York International Corporation failed
to trip within the specified tolerance range. We have not been able to
determine whether the deficiencies were caused by improper fabrication or
damage during shipping or installation. The as-found condition of one
set of switches, if left uncorrected, could have impacted the safety of
plant operations. Accordingly, this condition has been determined to be
reportable pursuant to 10CFR50.55(e). All defective switches will be
replaced.

During the investigation related to this matter, we discovered that the
specified range of switch settings for differential pressure switches is
not compatible with the chillers' operating conditions. This could have
lead to loss of chiller function during certain operating conditions. We
have determined, therefore, that this item is also reportable pursuant to
10CFR21.

II. Description of Deficiency

The essential chilled water system is a three train system with a 150-ton.

chiller and a 300-ton chiller in each train. During normal and
post-accident operation, two trains are necessary to supply the required
chilled water. The essential chillers have temperature and pressure
differential switches set to trip the chiller if setpoints are exceeded.
The temperature switches are non-adjustable, bi-metallic type switches
supplied to York by different switch manufacturers (i.e., Penn Controls,
North American Phillips, and Detroit Switch Co.). The pressure
differential switches are supplied by Pre-Temp Company.

During startup testing on Unit 1, the temperature switches were removed
from the chillers and installed in a test rig. It was found that the
actual trip temperatures for the high oil temperature (HOT) and high
discharge temperature (HDT) switches were higher than the setpoints
specified by the manufacturer. In addition, evaporator water pressure
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differential (EWPD) switches, low water temperature (LWT) switches, and
low evaporator temperature (LET) switches from the Unit 1 chillers were
tested. EWPD switches sense reduced chilled water flow through the
evaporator. LWT switches sense low chilled water temperature at the
discharge from the evaporator. LET switches trip the compressor if the
refrigerant temperature in the evaporator gets too low. Both the EWPD
and LWT switches tripped correctly, but they failed to reset within the
specified tolerance. All of the LET switches tripped correctly, but one
failed to reset within the specified tolerance.

The same types of switches on the Unit 2 safety-related chillers were
also tested. Results of the tests were similar to Unit I results.

The cause of the deficient conditions has been determined to be as
follows:

Temperature Switches - The temperature switches (HOT, HDT, LWT,o

and LET) are non-adjustable, bi-metallic switches with trip and
reset points fixed by the manufacturer during fabrication.
Failure would, therefore, normally be expected to be caused by
a manufacturing problem. However, since the noted deficiencies
involved a number of different switch manufacturers, it is
likely that damage occurred during shipping, installation, or
testing. As noted in the safety analysis, the as-found
conditions of the temperature switches would not impact the
safety of plant operations.

Differential Pressure Switches - The differential pressureo

switches are far more susceptible to mechanical shock and
abuse. Therefore, it is possible that the switches were
damaged during shipment, installation, or startup testing. As
noted in the safety analysis, the deficient conditions could
have impacted the safety of plant operations.

During the investigation, it was determined that the manufacturer
specified range of switch settings for the EWPDs are not compatible with
the actual operating conditions of the chiller units. The manufacturer
specified reset range for EUPD switches is 10 to 12 psid. The nominal
full flow differential pressure across the evaporator is 11.9 psid.
Therefore, it is possible that EWPD switches could reset at 12 psid and
not restart the chillers. This design deficiency, if left uncorrected,
could have impacted the safety of plant operations.

III. Corrective Action

The defective switches will be replaced and tested to ensure proper
operation. The design problem associated with the chiller EWPD switch
setpoints will be corrected by using switches with correct settings.
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IV. Recurrence Control

To prevent damage during installation, signs have been posted on the
chillers warning personnel of the sensitivity of the differential
pressure switches. The mechanical equipment installers have also been
instructed to exercise care when handling and installing the chillers or
any equipment containing sensitive instrumentation.

V. Safety Analysis

Based on our discussion with the chiller manufacturer, we have determined
that the actual trip temperatures higher than the specified set points
for HOT and HDT switches would not impact the safety of plant operations.
The chillers would continue to function effectively at these higher
temperatures and would continue to provide the required chilled water
until tripped by other means.

The reset points for LWT Switches were found to be lower than specified.
This means that LWTs will restart the chillers at a lower chilled water
temperature than specified. This would not impact the safety of plant
operations. Only one LET switch failed to reset within the specified
tange. In this case the actual reset point was only slightly higher than
specified and would restart the chiller at a sightly higher temperature.
The magnitude of the temperature rise prior to chiller restart is not
significant enough to be of concern.

The deficient conditions associated with the EWPD could have inhibited
automatic start or restart of chiller units even after sufficient flow
had been established. Manual restart would also be inhibited. Loss of
one or more chiller units, concurrent with a postulated single failure,
if left uncorrected, could impact the safety of plant operations.
Therefore, this item has been determined to be reportable pursuant to
10CFR50.55(e).

In addition, as noted in the description of deficiency, the set points
specified for the EWPD switches could pre'.ent both automatic and manual
restart of the chillers. This is considered a significant design
deficiency and is reportable pursuant to 10CFR21.
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