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U. 8. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, D.C. 20555

Reference: Ferm| 2
NRC Docket No. 50-341
NRC License No. NPF.AR

Sub ject: Licensee Event Repurt (LER, «©. 90-006-01

Please .ind enclosed Supplemental LER No, 90-006<01, dated
March 11, 1981, for a reportable event thal occurred on July
27, 1990. A copy of this LER is also being sent to the
Regional Administrator, USNRC Region 111,

If you have any questions, please contact Warbara Siemasz,
Compliance Engineer, at (313) 586-1682,

Sincerely,

Enclosure: NRC Forms 366, 36bA

ce: A, B, Davis
J. R, Eckert
R. W. DeFayette
W. G. Rogers
J. F, Stang

Wayne County Emergency
Management Division
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A site Safety System Functional Inspection review of the Contrel Center
Heating, Ventilation and Air Conditloning (ZCHVAC) system revealed thatl a
previously unanalyzed condition could result from a single active failure
of either one of two CCHVAC chlorine detectors followed by a LOCA with &
radiation release,

Ar [, 'reering Functional Aralysis was performed that determined that the
Clival system was operable.

The immediate actions taken were to instruct the operators on specific
actions required while in the chlorine mode should a LOCA signal be
received; and to revise applicable procedures, In addition, chlorine |
cylinders were removed from the Circulating Water Pump House. |

Currently, an engineering design change is being prepared for the CCHVAC |
system that would allow the automatic control logic for the recirculation |
mode priority over the chlorine mode in the event of a LOCA with a |
radiation release, |
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Initial Plant Conditions:

Operating Condition: 1 (Power Operation)
Reactor Power: 100%

Reactor Pressure: 1008 psig

Reactor Temperature: 535 degrees Fahrenheit

Description of Event:

On July 26, 1990, as a result of » site Initiatod internal design revier
[1.e., Safety System Functional Inspection (SSF1)] of the Control fenter
Heating, Ventilation and Air Conditioning |(CCHVAC)(VI)| system, &
previously unanalyzed condition was postulated that, if it ocourred, conl”
prevent the fulfillment of an automatic safety function of CCHVAC needed to
mitigate the consequences of an accident, The single activc fallure of
either of two CCHVAC chlorine detectors (DET) located in the CCHVAC noraa.
intake duct could cause the CCHVAC system to automatically shift to the
chlorine mode. If a singie fallure of either CCHVAC chlorine detector
occurs, followed by a LOCA with a radiation release, the positive pressire
{n the main control room required to meet General Design Criterion (GDC, 1§
of 10CFR50, Appendix A, would not be automatically maintained. The
chlorine mode has ro make-up air to maintain the required net positive
pressure in the control room against radiation in-leakage. The automatic
shift to the recirculation mode is inhibited by the above postulated
fallure.

As stated in the UFSAR, Section 9.4.1.1, the CCHVAC system is designea .
accomplish its design objectives assuming a single active component
failure. As a result of the above postulated event, there is a sing’.
active component failure that could prohibit CCHVAC from accomplish.7g 'ts
automatic Engineered Safety Feature function,

UPSAR Section 6.4.2.3.1 describes the operation of the chlorine and the
recirculation modes., The chlorine mode of une CCHVAC system operates by
closing all outside intakes to prevent ingress of chlorine and then
recirculates the ventilating air through the emergency recirculation
filter. The recirculation mode operates by filtering 1800 cubic feet per
ninute (efm) of outside air which * Ixes with 1200 cfm recirculated air,
The air is filtered again to provide removal of contaminants during a
radiation release emergency. A positive pressure is maintained in the
cuntrol center itself to prevent inleakage of radicactive contaminants.
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The postulated unanalysed fallure, a single active failure of either one o!
two CCHVAC chlorine detectors resulting in the system shifting to the
chlorine mode and innibiting the automatic actuation of the ESF
recirculation mode, was not considered nor addressed in the initial system
design. The original design looked at events involving the CCHVAC chlorine
detectors and a LOCA with a radiation release from a "chlorine accident"
perspective. Since a chlorine accident is the most immediate threat to
operator health, the origina' design prioritized the chlorine mude of
operation. This meant that, in the original design, if the CCHVAC system
was operating in the chlorine mode and a signal was recelved requiring the
reciroulation mode, neither an automatic or a manual transfer could be
made .

In 1982, it was {dentified that a chiorine detector fallure would result In
the initiation of the chlorine mode which, as originally designed, would
"lockout" the soirculation mode, A modification was then made which
allowed the operator tc manually establish the recirculation mode following
a single failure of a chlorine detector by placing the system mode selsct
switoh to “recirc" and then def 'ssing the reset pushbutton., This
wodification maintained the original design of prioritizing the chlorine
mode of operation.

Analysis of Event:

Two engineering reviews were performed to ensure protection for control
room prrsonnel from radiation and chlorine, respectively, while in either |
the 'ecirculation or chlorine mode of CCHVAC.

The engineering review of the effects of the radiological release showed |
that Lhe overall post-LOCA thyroid dose, for the duration of the accident,|
from operating in the chlorine mode for the first ten minutes is 2.9 |
rems, This i{s less than the requirement of 10CFR50 GDC 19, which |
equivalently limits the dose to less than 30 rems to the thyroid. This l
analysis assumes that the operator changes to the recirculation mode of |
CCHVAC within the 10 minute frame following a LOCA with a radiation |
release. Thus, there are no radiological health consequences to the
control room personnel. Also, there are no safety consequences to the
plant during the postulated LOCA with a radiation release while in the
chlorine mode.
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T™e other engineering review considered the efferts of an accidental
chlorine release. The existing calculation for this condition concluded
that, if the CCHVAC 's in the recirculation mode (drawing outside air),
the worst case chlorine concentration in the control room would be
approximately 12 ppm. This is less then the 15 ppm toxicity limit
established in Regulatory Guide 1.78. However, during the SSF1 review,
this design calculation was found to be in error. A revision to the
analysis was then prepared for postulated chlorine accidents based on a
re-calculation performed in Design Calculation (DC-5252).

The preiiminary results of DC-5262 indicated that the worst case chlorine
concentration in the control room, due to a postulated chlorine accident
at the CWPH with CCHVAC in the recirculation mode and drawing in alr
through the nourth intake duct, would have exceeded the 15 ppm toxicity
limit established in Regulatory Guide 1.78. Final results identify the
worst case control room concentration of chlorine would be approximately
98 ppm during this postulated event, Exposure to this level of chlorine
in air would have caused short-term physical effecte (e.g., coughing, eye
burning) to control room personnel, However, these effects would not
have incapacitated the operators or otherwise caused lasting health
effects. These physical reactions along with a clearly evident chlorine
odor would have been immediately noticeable to the operators. Control
room personnel have access to and have been trained in the use of
respirators, Operators would have taxen immediate action to don such
equipment, in this case. Additionally, there is a Balance of Plant
chlorine detector in the CWPH that vould have alarmed in the control room
when the presence of chlorine is detected. Thus, these responses to
chlorine exposure would have ensured the health of the control room
personnel and the safety of the plant. Based on the preliminary results
of DC-5252, the chlorine cylincers in the CWPH were removed on 1/24/91,

vostulated chlorine accidents at the General Service Water bullding and
typical transportation routes offsite were addressed and have a worst
case chlorine concentration to the control room of approximately 13 ppm.
Since chlorine has been removed from the CWPH, any postulated chlorine
accident per DC-5252 will result in a con*~~l room chlorine concentration
less than 15 ppm limit.
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