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-SUBJECT: Licensee Svent Report

i
ilmerici~denerating Station - Units 1 and 2

= ,

-This=LER reporte aspects of the Main Control Room (MCR)
c
; Ventilation,.and Air Conditioning system which are outside of the
_

: design basia of the plant as described in the Limerick Generating
Station Final' Safety Analysis Report. This condition resulted
from a failure-to consider the MCR ventilation isolation to
isolation modes of operation.

-

Reference: Docket Nos. 50-352
- 50-353

-Report Number: 1-90-002
Revision Number: 00

h Event Date: January 25, 1990
Report Date: February ~ 26,-1990

_

-Facility: ~ Limerick Generating Station"

P.O. Box-A, Sanatoga, PA 19464
.

This LER is being submitted pursuant to the requirenents ofF ,

lik 10-CFR-50.73(a)(2)(ii)(B).
'

---

Very truly yours,-

\
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cc: W. T. Russell, Administrator, Region I, USNRC
T. J. Kenny, USNRC Senior Resident Inspector, LGSF
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On January 25, 1990, a condition outside the design basis was -
,

identified in that, if the Main Control Room (MCR) ventilation
system is in the radiation isolation mode-and an automatic
chlorine isolation is required, a single failure could prevent
the full chlorine mode isolation. Also, the Final Safety
Analysis Report does not state any exception 3 to the automatic
entry of the MCR ventilation system into the radiation isolation
mode. When the MCR ventilation system is in the chlorine
isolation mode and a high-radiation signal is received,.the MCR
ventilation system will not enter the radiation isolation mode.
An analysis shows that there is adequate protection in any MCR
ventilation operating mode to prevent a habitability concern.
The: finding that the chlorine isolation mode of the MCR
ventilation does not meet the single failure criterion when the
MCR ventilation is in the radiation isolation mode is due to the,

failure'to consider that the radiation isolation mode may be
entered under non-accident conditions. The failure to provide
automatic entry into the radiation isolation mode from a chlorine
isolation mode is due to the failure to consider the transition
of the system from one mode of isolation to another mode. When
the design ba.ses are clarified with the NRC, the appropriate
corrective actions will be taken.
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Uni't Conditions Prior to the Event:
,

Unit 1 Unit 2 i,
<

.

'

Operating Condition: 1 (Power Operation) 1

Power Level: 100% 100%

BACKGROUND

:The Limerick < Generating-Station (LGS), Units 1 and 2, Main
Control Room (MCR) Heating, Ventilation, and Air Conditioning '
(HVAC) system (EIIS:VI) has several modes of operation (see
Figure 1). There is a normal mode where outside air is
circulated through the MCR and maintains.it at a slight positive

, pressure. In the normal mode, the normal outside air intake-
isolation dampers are open and the Control Room. Emergency-Fresh

~

Air Supply-(CREFAS)' System outside air intake dampers.are closed.
In the event of the presence of radiation in the normal outside

: air intake plenum, the normal MCR HVAC supply and exhaust flow
paths are isolated from outside air and the CREFAS System is
operated.in the radiation isolation mode'. The radiation
isolation mode..is a partial recirculation mode with the normal
outside air intake isolation dampers closed and a maximum of 525
scfm of filtered outside . air- that enters the MCR through-the
.CREFAS outside air intake dampers to maintain the positive
. pressure. In the event of the presence of chlorine or other
toxic gases in the normal outside ait intake. plenum, the normal
MCR HVAC system supply and exhaust flow paths are isolated from
outside air and the CREFAS system is operated in the-chlorine
isolation mode. The chlorine isolation mode is a full
recli O 9 tion mode with no outside air entering the MCR. In this
mode, the positive pressure in the MCR decays to atmospheric
pressure due to exfiltration. In both isolation modes, the'

recirculated or outside air flows through charcoal and High
Efficiency Particulate Air (HEPA) filters.

The chlorine isolation logic for the normal outside air intake-

isolation dampers is shown on Figure 2. Two chlorine detectors
'must detect chlorine to actuate the isolation logic resulting in'

closure of one of the two series tormal outside air intake
isolation' valves.

.The major functional difference between the two isolation modes
is:the-operation of the CREFFS system filtered outside air intake

g ... .
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dampers. .These isolation dampers only open in the radiation
isolation mode and are closed in the normal and chlorine
isolation modes. Following a modification on this system, the,
new chlorine isolation logic for the CREFAS system outside air-
intake dampeJs is shown as on Figure 3. Presently, all~four
chlorine detectors must detect chlorine to actuate the isolation
logic to close the CREFAS outside air intake dampers in both
filter train supply lines.

The configuration of the CREFAS system filtered ottside air
intake dampers and the associated chlorine logic was originally
designed to conform with single failure proor criteria when the
system is in the radiation isolation mode.

.

Description of the Event:
,

On January 25, 1990, it was determined that, if the MCR HVAC
system is in the radiation isolation mode and an automatic ,

chlorine mode isolation is required due to the presence of
chlorine,.a single failure in the chlorine isolation logic could
prevent the CREFAS outside air intake isolation dampers from
closing and completing the chlorine mode isolation. The possible

single failures that could occur are a chlorine detector probed <~'
failure or a relay failure in the isolation logic. This is
contrary to the description in the Final Safety Analysia Report
(FSAR) sections-6.4.1.j-and 7.3.2.10, which describe the MCR
habitability system and indicate that the chlorine isolation
design meets the single failure criteria.

In addition, during the review of the above system, station
personnel discovered that the FSAR Section 6.1 did not state any
exceptions to the automatic entry into the radiation isolation
-mode on receipt of a high radiation signal. However, by the
original ' design, if the CREFAS system is in the chlorine
isolation mode and a high radiation signal is received, then the
CREFAS system Will not automatically switch to the radiation
isolation mode but will remain in the chlorine isolation mode.

The FSAR describ'es the MCR HVAC system operation from the normal
mode of operation to an isolation mode (chlorint, or radiation)
of operation. The FSAR states that the MCR HVAC system is in
conformance with Regulatory Guide (RG) 1.78, " Assumptions for
Evaluating the Habitability of Nuclear Power Plant Control Room
During a Postulated Hazardous Chemical Release," and RG 1.95,
" Protection of Nuclear Power Plant Control Room Operators Against.

.

p, a.. s.<-

('
~

. . _ _ . _ _



_ _ _ _ ___
. . . . . . . - . . . . . . _ . .

<
.

. .

.

't

yac paem assa - U 8 kWCLE AR Bt3Whavory Comusssions

' LICENSEE EVENT REPORT (LER) TEXT CONTINUATION Anaovio ove =o mo-o* -,
,

...iali em u

IactLITY haut ps 00 Cat f Nuutta 12e PACE On, tta huweta tai .

tsaa ,88gt ab,; n *,a e

-
'

. .

Unit 1 o p ;o|ojo| 31512 9101 Limerick Generating statioa
0 10 014 0' o 1901012s - -

ran ,,,u, , . . . < i,. . , we ,- ., n n

{'

Lan' Accidental. Chlorine Release." However, th'e FSAR and the RGs'
are unclear regarding the necessity of the MCR HVAC system to

- automatically switch from one mode of isolation-to another -
.

mode (e.g. chlorine isolation during testing to a radiation
isolation). As a result oL the ambiguities in the FSAR and the
RGs, the requirement of automatic transition between isolation
: modes was not considered be necessary.

The above conditions are considered to constitute operation
outside the design basis of.the plant as currently described in
the PSAR and a one hour notification was made to the NRC at 1044
hours on January;25, 1990, in accordance with 10CFR
50.72(b)(1)(ii)(B). Accordingly, this report is oeing submitted
in accordance with 10CFR 50.73(a)(2)(li)(B).

,

.

Consequences of the Event:

1The consequencet of-these_ conditions are minimal, as shown b'y
analysis. Sufficient time exists while in any of the operating
modes of the MCR HVAC and CREFAS system (normal, radiation
isolation, or chlorine isolation) for the appropriate protective
actions to be taken in response.to a high chlorine condition to
prevent a habitability concern. Sufficient radiation protection

<

is provided when the CREFAS system is in the chlorine isolation;
mode since the MCR ventilation is complet(ly isolated in this
mode and the MCR-atmosphere is filtered through the CREFAS system.
charcoal filters. The MCR operators' actions of donning Self-
Contained Breathing Apparatus (SCBA) and inserting a manual
isolation signal to reinforce the expected automatic actions are
covered in plant procedures and licensed operator training. The

_ probability of having to go from one isolation mode to the other
isolation mode is' low si'nce operation in any one isolation mode
for. prolonged periods of time is low.

'Cause of'the Event:

-The cause of the lack of protection from a single failure in the
transfer of the MCR ventilation system from the radiation
isolation mode to the chlorine isolation mode is the failure to
consider that the radiation isolation mode may be entered under

;.g,... . .

.
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non accide'nt conditions. In addition, the FSAR and thei

applicable RGs did not discuss operations between isolation
E modes. This failure occurred during the development of a i

.

Temporary Circuit Alteration (TCA) and a subsequent permanent
modification to the chlorine isolation logic. When the TCA and
later the modification were developed the fact that the final
design did not sutisfy the single failure criterion while CREFAS
system is in the radiation isolation mode was identified.
However, this issue was evaluated from the point of view that
entry into the radiation isolation mode was one accident and the
chlorine isolation would be a second accident and requiring the
single; failure criteria between modes would be beyond the design
requirements. However, there is a possibility of the CREFAS
-being in the radiation isolation mode because of maintenance,
testing or Technical Specifications (TS) requirements and then
having an automatic chlorine isolation sig~nal which would require
.the single failure criterion to be met. The TCA was' installed
from 1985 to 1989 and the: modification was installed on September
7, 1989. Therefore the design did not meet the single failure
criteria from 1985 until present.

The cause of the failure to provide automatic entry into the
radiation isolation mode from a chlorine isolation mode is that
only entrance from the normal mode of operation to a single
isolation mode of operation was considered when the FSAR was
written. . In addition, the applicable RGs did not discuss
operation between isolation modes. Isolation to a single
isolation mode of operation was not considered and as a result
was not described in the FSAR.

* Corrective Actions:

.

'

No immediate actions were taken as the existing procedures
,.

-provide sufficient guidance to the MCR operators to take
protective actions within the time frame specified in the results
of the analysis discussed in the Consequences Section.

A conference call was held between PECo personnel and the NRC
~ Technical Reviewers on February 15, 1990. These conditions were

discussed and arrangements were made for a subsequent meeting
between PECo personnel and the NRC reviewers to further discuss
.this issue and to decide on appropriate steps that should be
taken to clarify the design basis. A supplement to this LER will

1
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be ' issued by August 1, 1990, once the corrective actions are.n
' ' determined.

,

r ..
,

'

._

Actions Taken to. Prevent Recu"rence:
,

'A revision to:the FSAR_will be developed to further explain the
design when the ambiguities ~of the design basis'for the various
isolation modes are resolved. The FSAR revision will provideg
sufficient;information of the system design basis to prevent'

misinterpretation in'the future.

,

<| Previous Gimilar/ Occurrences:,

,P

.
.

. None- .

Tracking Codes:

A99 - other personnel error
.

D2 - Inadequate procedure, did not cover situation
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