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On 4/4/91, with the reactor in Operational Condition 1 (Power
Operation), it was determined that the equipment qualification status of
Pyco resistance temperature detectors (RTDs) ins talled in the standby
gas -treatment system (SGTS) was indeterminate. It was later confirmed

'
that-the installation configuration of the RTDs was not qualified.
Since this condition existed from the time of initial installation, the
SGTS was potentially inoperable for a period of time in excess of the
action -statement- of Technical Specification 3.6.5.4. Therefore, this
event is repor cable pursuant to 10CFR50. 7 3 (a) (2) (i) (b) as operation
prohibited by the Technical Specifications.

Inspection and replacement of SGTS RTDs was initiated under Modification
Request (MR) 91-0035. This MR was initiated to replace Pyco -RTD Model
122-4030. with Pyco RTD Model 122-3046 which is a sealed design not
requiring a thermowell. These new RTDs are seismically and>

environmentally qualified.

To estimate the safety significance of SGTS operability, a probabilistic
safety assessment (PSA) was performed using ambient relative humidity
values- as a calculation input. The probability that the SGTS would not
adequately mitigate the effects of a core damage event was calculated to
be . 5.36E-6 per year. This result is judged to be acceptable in view of
the associated consequences of the accident scenario. Therefore, this
event did not adversely affect the health and safety of the public.
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REPORTED CONDITION

On 4/4/91, with the reactor in Operational Condition 1 (Power
Operation), it was determined that the equipment qualification status of
Pyco resistance temperature detectors (RTDs) (*26*) installed in the ;

standby gas treatment system (SGTS) (*BH*) was indeterminate. It was
later confirmed that the installation configuration of the RTDs (*26*)
was not qualified. Since this condition existed from the time of
initial installation, the SGTS was potentially inoperable for a period
of time in excess of the action statement of Technical Specification
3.6.5.4. Therefore, thic event is reportable pursuant to
10CPR5 0. 7 3 (a) ( 2 ) (1) (b) as operation prohibited by the Technical*

Specifications.

INVESTIGATION

A review of Pyco R*D documentation was performed by GSU as a result of a
10CFR21 notificatiun issued by Niagara Mohawk Power Corporation
regarding Pyco RTDs. The RTDs provided by Stone and Webster Engineering
Corporation (SWEC) for River Bend Station (RBS) were not installed to
Pyco's designed and qualified configuration. SWEC Design Specification
247.461, and Pyco RTD drawings were reviewed. SWEC redesigned the
original qualified Pyco configuration for Model 122-4030 RTDs (*26*) to
allow installation without a thermowell to improve response time. This
specific Pyco RTD model requires a thermowell in order to provide a
moisture-proof seal per Pyco Test Report 16436-82N, Rev. 5. This
deficiency could cause moisture intrusion into the RTDs electronic
components resulting in failure of the RTDs. SWEC performed an
engineering analysis of this_ configuration (installed under E&DCR
P-41,000), and determined it to be qualified. However, the available
information supporting this position was inadequate. Therefore, the
RTDs could not be considered qualified.

SGTS EVALUATION

The SGTS-(*BH*) is designed to limit fission product airborne release
from the primary containment and auxiliary building following accident
conditions-to assure that off-site exposure is within 10CFR100_ limits.R

TheLsystem is also used as a backup to the containment /drywell air purge
system during normal or refueling operations. The system is comprised
of two, 100% capacity, redundant, parallel air-filtration assemblies
(1GTS*FLTIA and 1B).- Each filter ( *FLT * ) train assembly consists of the
following: demister, electric heater, rough prefilter, high efficiency
particulate air (HEPA) prefilter, charcoal adsorber, (* ADS *) HEPA
afterfilter, exhaust fan (1GTS*FNlA or IB),_ decay heat removal fan

|: (lGTS*FN2A or 2B), dampers, ductwork, and instrumentation. .To maintain
' the effectiveness of the charcoal adsorber, (* ADS *) electric heating

elements operate as necessary to maintain acceptable relative humidity
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The RTDs in question use the inlet (IGTS*RTD18A & 18B) (*26*) and the
outlet temperatures (lGTS*RTD27A & 27B) (*25*) to provide input to the
differential controller. The differential controller energizes a
heating element as necessary-to maintain an acceptable humidity level of
air entering the charcoal adsorber. With questionable RTD operability,
the next concern was the overall operability of SGTS charcoal adsorbers
(i.e., could SGTS raitigate the offaite dose consequences of a LOCA
inside containment?).

GSU evaluated SGTS operability with inoperable RTDs. The method used
was as follows:

1. Determination of the charcoal adsorber efficiency required to
meet offsite dose requirements (e f ficiency of 99 percent
maintains the 2-hour exclusion area boundary (EAB) thyroid dose
of 293 Rem vs. regulatory limit of 300 Rem).

2. Determination of the SGTS inlet relative humidity which
corresponds- to the required charcoal officiency (15.7 percent
relative humidity allows 99 percent efficiency).

3. Provide Operations with guidance on maintaining the required
SGTS relative humidity for LOCA conditions pending replacement
of non-conforming RTDs. This involved calculating relative
humidity as a function of temperature within the auxiliary
building. The calculation assumed a conservative maximum
temperature and 100 percent relative humidity for the annulus,
and mixing of the annulus and auxiliary building air streams.
Curves were provided for two accident condi tions, based on the
number of residual heat removal (RH R) divisions operable.
Operation within the " safe" zone on either chart ensured that
following a LOCA, SGTS inlet humidity would be less than or
equal to 95.7 percent. These curves are provided in Figures 1
and 2.

Monitoring of auxiliary building temperature and relative humidity was
initiated. SGTS operability was assured on the basis of monitoring, and
use-of the curves.

On 4/5/91, a concern was raised that the auxiliary building. post-LOCA
temperature and/or relative humidity could be increased by leakage
(e.g., from ECCS pump seals). GSU reviewed this concern and determined
that the-post-LOCA increase in the auxiliary building humidity would be
on the order of 1 percent. The re fo re , the temperature / humidity curves
were not af fected.

I

a

;... . -. . u . o,o . . .. . m .J
,

,

. , - = - we - . - - -.



- _ _ _ _ _ _ _ _ _ _ _

.

==c e 4 us =veuanniost4?on,co . .o
* LICENSEE EVENT REPORT (LER) TEXT CONTINUATION * = ovgo ows o uno-oie.

DPAtt t U 0B

pacekely maast tis DOC K E Y mutse t a t2' (4 m wuheets i4> paos (31

"t'.d.'' ''f,',8"a-

RIVER BEMD STATION o |5 |o j o j o |d |5 |S oj1 - 0| 0| 7 - 0 |0 0 |4 0F 0 |7
rixtw -.,.* a .ew mu.om

Other RTD Applications

Field inspection of the SGTS RTDs on 4/5/91 indicated that their seismic
qualifications were also questionable. This called into question six
other Pyco RTDs (*26*) requiring evaluation:

1HVC*RTD44 A& B - Temperature signal for 1HVM*TV17A 6 B
1 HVF * R"iD 1 A& B - Fuel building charcoal adsorber heater

differential temperature
1HVF*9TD30 A & B - Puel building charco=tl adsorber heater

differentia 1 temperature

The evaluation of the questionable RTDs proceeded in two directions.

1. Demonstrate operability of affected systems with inoperable
RTDs.

2. Demonstrate the seismic adequacy of the questionable RTDs.

Fuel Building RTDs

Fuel building RTDs do not need to meet either seismic or harsh
environment qualifications. For the charcoal adsorbers in the fuel
building HVAC filters, previous analyses (References 1 and 2) indicate
that no heater circuit i; needed. This is because the normal humidity

levels in the fuel building will not degrade charcoal efficiency.
Therefore, for continued safe operation at this time, no RTDs 're
required to be operable in the fuel building ventilation system (HVP)
charcoal adsorber trains.

Control Building RTD Evaluation

lHVC*RTD44A & B provide the temperature signals for the automatic
operation of 1HVK*TV17A & B, the chilled water valves for the standby
switchgear room A and B ventilation system trains.

During a seismic event, loss of the RTDs could cause closure of the
temperature control valves, isolating chilled water from the switchgear
room HVAC. This could lead to overheating of the switchgear and failure
of standby components. However, valves lHVK*TV17A & B are now being
regulated manually tc provide the required control building chilled
water flows.

.
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! Seismic Evaluation
|

| An.RTD was disassembled, and its constituent parts measured and weighed.
( Calculations revealed that the RTDs would remain structurally intact

under seismic loads. Operability of the RTDs is assared since the 1

f- stresses under seismic loadina would not cause plantic deformation.

[ Thus, the structural integrity of the internal components would be
maintained under seismic loads. Therefore, seismic concerns do not
affect the safety nignificance of Pyco RTDs.

CORRECTIVE ACTION<

Inspection and replacement of SGTS KTDs was initiated under Modification
Request (MR) 91-0035. This MR was initiated to replace Pyco RTD Model
122-4030 with Pyco RTD Model 122-3040 which is a sealed design not
requiring a thermowell. There new RTDs are seirmically and
environmentally qualified.

MR 91-0035 had two objectives as follows:

1. To inspect the installed configuration of 1GTS*RTD1CA, 18B, 27A
and 27B and determine if they were in the unqualified
configuration.

2. Replace the RTDs with Pyco Model 122-3046 as required.

Work under MR 91-0035 began on Friday, April 5, 1990 at 0200. The
inspection activity confirmed that the RTDs were in fact in the
unqualified configuration and the RTDs were replaced.

The replacement of non-confotaing RTDs under MR 91-0035 corrected the
installed configura': ions. A review of all SWEC supplied Pyco drawings
revealed that the Pyco Model 122-403C RTDs were the only ones redesigned
by SWF'C .

SAPETY ASSESSMONT

Charcoal Adsorber Efficiency
|

| Stone & Webster (SWEC) Calculation PR(e) 539-4 assumes a SGTS charcoal
adsorber efficiency of 99 percent. This results in an exclusion area

_

boundary (EAB) dose of 293 Rem at 2 hours following a LOCA (regulatory
limit is 300 Rom). This is the limiting dose associated with this
event. Based on data proviied by the adsorber vendor (reference 3), CSU
determined that 99 percent adsorber efficiency can be expected when
relative humidity of the air entering the SGTS units is lesa than 95.7
percent (reference 4).

.
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Assessment of Humidity During Plant Operation

Auxiliary Building relative humidity is not a centinuously monitoted
,

parameter. Therefore, GSt' has been unable to determine how of t en durings

conanercial operation SGTS inlet relative humidity may have exceeded 95.7
percent. Instead, to ertimate the safety significance of SGTS
operability, a probabilistic safety ansessment (PSA) was performed. It
was assumed that SGTS inlet relative humidity would be equal to ambient
relative humidity. National Oceanographic and Atmospheric
Administration (NOAA) data (reference 5) for March 1990 through February
1993 was reviewed to determine the total number of hours that ambient
reJative hun.i d i t y exceeded 95 percent. This amounted to 11',3 hours or
13.4 percent of this 12-month period.

An estimated core damage frequency (CDP) for River Bend was calculated
to be 4.OE-5 per year using NUREG/CR-4550 data for Grand Gulf (reference
6). The SGTS would be needed to mitigato the efIects of such a core
damage event. From the NOAA data, 13.4 percent of the time SGTS inlet
relative humidity may exceed 95 percent, decreasing the charcoal
adsorber efficiency below 99 percent. Therefore, SGTS may not
adequately mitigate the e f fects of a core damage event with a
probability of 4.0E-5 0.134 - 5.36 E-6 per year.*

In order to place this probability in perspective, it will be compared
tu the NRC's safety goal for large releases of 1.OE-6 per year. The
probability of having a core damage event while the relative humidity is
greater than 95 percent is approximately a factor of five greater than
the NRC's safety goal. However, NRC's safety goal is for "large
releases", which implies containment failure. The consequences of a
scenario of this type (core damage followed by containment failure) are
much more severe than those associated with a core damage event in which
the containment remains intact with SGTS degraded due to high humidity.

Based on the above considerations, the probability of this event, and
the safety significance of its associated concequences are judged to be
acceptable.

Other LOCAs

LOCAs outside containment were also examined, and were determined not to
be a consideration in the safety assessment for SGTS. LOCAs inside the

, Auxiliary Building will increase the humidity reaching the SGTS charcoal
| adsorbers, and degrade their performance. However, for offuite done

consequences,- the desigt basis LOCA outside containment in a main steam
-line-break (MSLB) in the main steam tunnel. The MSLD is an unfiltered
release. Therefore, MELB dose consequences would be more severe than
those created by degraded SGTS adsorber officiency following an
Auxiliary Building LOCA.

Based on these considerations, thic event did not adversely affect the
%n a n w m m, M tho eublic
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