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At 1500 hours on Feb. 22, 1992, with the reactor in Operational
Condition 1 (Power Operation), while performing a review of design
specification 210,505, "Fireproof Coa.ings", it was determined that the
structural steel supporting required fire barrier walls and floors could
not be considered as being protected to a fire resistance rating of 3
hours in accordance with Undervriters Laboratories (UL) tested designs.
Although the condition was detected on February 22, 1992, it has existed
since plant startup. Therefore, this report is submitted pursuant to
10CFRS0,.73 (a)(2)(i)B as operation prohibited by the Technical
Specifications. The primary root cause identified is that an inadequate
level of engineering evaluation was applied in the development of the
fire barrier designs.

All of the safety-related areas employing structural steel to support
fire barriers are provided with automatic fire detection systems. Early
wvarning detection systems with automatic suppression systems or low
combustible loadings minimize the possibility of a fire reaching fully
developed stages where failure temperatures could be reached.
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Another discrepancy identified in the specification pertains to
attachments to protected steel members. The specification required that
8 pplementary steel (non slab supporting steel members ‘raming between
m. in slab supporting members) be protected with fireprcofing to a
minimum distance of 18 inches from point of attachment to the main
méxbers. No tests or evaluations were found to substantiate this 18
inch protection rule. Additionally, other types of attachments to the
protected steel members not considered as “"eupplementary steel" were not
addressed in the gpecification,

The test methods employed by UL in qualifying structural steel
assemblies for fire resistance are described in Ul, Publication 263,
"Standard for Safety, Fire Tests of Puilding Construction and
Materials". UL 263 requires that the test specimer be representative of
the construction for which classification is desired. Additionally, the
specimen is to be loaded throughout the fire endurance test to the
maximum loads permitted by nationally recognized design standards. The
conditions of acceptance for the specimen inciude maximum temperature
limitation of the steel member and that the steel member sustain the
applied loads throughout the fire endurance test.

The UL tested designs utilized at RBS require the fireproofing material
to be applied directly to (he exposed perimeter of the steel member, and
do not include attachments %o the protected stecl members. These
attachments can impact the protected steel member by increased heat
intrusion, and thermally induced stresses in main membevs when heavy
steel attachments are framed between main menbers. However, the
alternate fireproofing configurations allowed by specification 210,508
may be considered acceptable in protecting the steel from heat intrusion
if it can be demonstrated that the material would remain in place during
fire exposure.

ROOT +AUSE

A root cause evaluation was performed using the technigque of barrier
analysis. The results of the root cause analysis are summar ized below.

The original fireproofing specification required the fireproofing
construction to have a 3 hour tire resistance rating in accoirdance with
UL approved designs. However, the specification also contained
variations and deviations from the UL approved designs that could impact
the performance of the structural steel assembly under fire conditions.
There were no fire tests, engineering evaluations, or industry standards
referenced to substantiate the variations and deviations from the UL
*ested designs. The 18 inch protection rule for supplementary steel
attachments suggests that consideration was given to the impact on the
protected steel member.

In conclusion, the primary roct cause is that an inadequate level of =
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engineering evaluation was applied in the development of the fire
barrier designs.

A similarity review of previous LERs revealed that conditions reported
in LER 88~009 included a deficiency in the fire rating of a structural
steel member in the auxiliary building D tunnel, 70’ elevation. This
steel member comprised the top three feet of the south fire-rated wall
and was not gqualified as a three-~hour fire barrier per the UL designs.
Modification request 88-0220 was implemented to protect this beam to
provide the proper level of fire rating.

CORRECTIVE ACTION

Upon discovery of the reported condition the structural steel
fiveproofing was declared inoperable. Limiting Condition for Operation
action statsments specified by Technical Specification 3/4.7.7 were
implemented in all safety related areas where structural steel is
regquired to support fire barrier walls/floors.

GSU is evaluating corrective actions to address structural steel
fireproofing. A supplement to this report will be provided by April 30,
1992 to provide the results of this evaluation.

SAFETY ASSESSMENT

Although a full 3 hour rating can not be claiwed for the structural
steel fireproofing, a significant level of protection was provided by
the existing designs. Limiting arithmetic average steel temperatures
established by UL during fire exposure for columns and beams are 1000
degrees F and 1100 degrees F respectively. A fire would have to grow
well beyond incipient scages for a substantial length of time to bring
compartment temperatures to the failure point for the structural
assemblies.
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All of the safely-related areas employing structural steel to support
fire barriers are provided with automatic fire detection systems. Fixed
combustibles in these areas is primarily composed of IEEE 383 rated
cable. All areas containing substantial quantities of fixed
combustibles are provided with automatic suppression systems. Early
warning detection systems with automatic suppression systems or low
combustible loadings minimize the possibility of a fire reaching fully
developed stages where failure temperatures of thn structural steel
assembiies could be reached.
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