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

References: 1. T. M. Novak letter to J. F. Opeka, Probabilistic
Safety Study for Millstone Nuclear Power Station,
Unit No. 3, dated October 17, 1985.

2. J. F. Opeka letter to T. M. Novak, Risk Evaluation
Repart, dated November 22, 1985.

Gentlemen:

Millstone Nuclear Power Station, Unit No. 3
Report on a Loss of Room Cooling

In September 1981, the Director of the Office of Nuclear Reactor
Regulation requested that Northeast Nuclear Energy Company (NNECO) |

perform a plant-specific risk study for Millstone Unit No. 3. In August I

1983. NNECO submitted the Millstone 3 Probabilistic Safety Study (PSS), j

whic'n estimated the core damage frequency and risk from internal and ]
external events. In Reference 1, the NRC issued its Draft Risk Evalua- j

tion Report (NUREG-1152) for Millstone Unit No. 3 nnd requested that i

NNECO consider four specific recommended improvements identified by the j

St.a f f in that report. In Reference 2, NNECO committed to evaluating j

|these potential improvements and impicmenting appropriate actions as
)necessary.
!

One of the four recommendations of NUREG-1152 is that NNECO develop )

emergency procedures to recover cooling to selected rooms by alternate
methods. In Reference 2, NNECO committed to evaluate the risk from a
loss of a Heating, Ventilation, and Air Conditioning (HVAC) system, to
identify appropriate design and procedural improvements, and to imple-
ment any improvements by start-up from the first refueling outage. A

report (Attachment 1) has been prepared to evaluate the risk signifi- i

cance of loss of HVAC system scenarios in the control room, switchgear |

room, and auxiliary feedwater pump cubicles. Based on the evaluation,

NNECO concludes the loss of room cooling at Millstone Unit No. 3 is not
a significant core damage frequency issue. The operators are aware of
the potential isilure of equipment due to high temperature, as can be
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| seen in the action taken in the July 1986 incident. Mitigation methods
following a loss of room cooling are also provided in some of the
Millstone Unit No. 3 operating procedures. In conclusion, NNECO

believes 1111 stone Unit No. 3 is acceptably safe with regards to loss of'

HVAC system events and no further actions are warranted.

As always, we are available to discuss any questions you may have.

Very truly yours,

NORTHEAST NUCLEAR ENERGY COMPANY

Y W d6
E.TT// Mroczka [
Serdor Vice President

cc: W. T. Russell, Region I Administrator
R. L. Ferguson, NRC Project Manager, Millstone Unit No. 3
W. J. Raymond, Senior Resident Inspector, Millstone Unit Nos. 1, 2,
and 3
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Millstone Unit No. 3

Evaluation of a Loss of Heating. Ventilation

and Air Conditioning (HVAC) System

In NUREG-1152 (Reference 1), the NRC stated that a loss of room cooling
could be a potential precursor to severo core damage. A loss of room
cooling was identified to be such a significant contributor to core
damage frequency during the performance of the Midland PRA that the
design of the Midland chilled water system was modified. Reference 1,

| however, did not specify the problems Midland encountered and whether
they would apply to Millstone Unit No. 3.

The NRC staff performed a scoping analysis of a loss of room cooling for
Millstone Unit No. 3. This analysis assumed if room cooling was lost in-
a switchgear room or a pump room for 2 hours, the equipment in that room
would fail. As the NRC noted, there is a considerable uncertainty in
the heat-up rate of the rooms and the minimum temperature at which
equipment will fail. From this analysis, the mean annual core damage
frequency for a loss of room cooling could be greater than 1x 10-"
assuming no credit for alternative cooling strategies. In Reference 1,

the NRC did not explain how the 2-hour time interval or the annual core
damage frequency of greater than 1x 10-* were derived. Northeast
Nuclear Energy Company (NNECO) thus had no means of comparison.

The scoping analysis also estimated a significant core damage frequency
due to a loss of the auxiliary feedwater pump room cooling in conjunc-
tion with the loss of cooling to the switchgear rooms. Also, the NRC
noted that a loss of the turbine-driven auxiliary feedwater pump due to
loss of room cooling would indicate that the turbine-driven pump has an
AC power dependency.

NNECO designed Millstone Unit No. 3 conservatively assuming room cooling
was essentiel. Thus, redundant trains of room cooling and in some
cases, alternate means of providing room cooling were supplied. In the
event of failure of the control building chilled water system, provi-
sions have been made (via installed cross-connections) to su3 y service1

water to the entire service water system. In such an event, the air
conditioning units would function normally to cool all areas. If an
emergency condition were to occur which would require evacuation of the
control room, the alternate location of control would be the auxiliary
shutdown panel located in the west switchgear room. Both the east end
west switchgear rooms would become the primary location for control of
the plant. The east switchgear room air conditioning units have a
direct connection into the chilled water or service water system through

cross-connect valves. If the west switchgear room air conditioning
system became inoperable, the west switchgear room could be cooled by
opening the interconnecting doors with the east switchgear room, as
required.

As mentioned previously, the NRC's scoping analysis estimated a signifi-
car.t increase in the core melt frequency due to a loss of the auxiliary
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feedwater pump rooms cooling and a loss of the switchgear rooms cooling.
Cooling to these two areas are totally independent of each other. Each
of the_ two switchgear rooms has a separate air conditioning subsystem
consisting of two air conditioning units. Both subsystems have a
dependency on the control building chilled water system. The auxiliary

feedwater pump rooms _ ventilation system consists of two redundant trains
of supply and exhaust fans. The contribution to the core melt frequency
(CHF) would be from the independent failures of the switchgear rooms
cooling and the auxiliary feedwater rooms cooling.

The NRC also was concerned that the turbine-driven auxiliary feedwater

pump would fail due to a loss of room cooling. The turbine-driven pump
has already been environmentally qualified to remain operable throughout
a complete loss of all AC power (i.e. , no room cooling is available).
For this reason, a significant contribution to CMF due to a loss of the
switchgear rooms and the auxiliary feedwater rooms cooling is quite
unlikely.

The scoping analysis by the NRC was recognized to be unduly pessimistic
based on an actual event at Millstone Unit No. 3. On July 17, 1986,
Millstone Unit No. 3 was operating at 100 percent power with one of the
two control building chillers out of service for maintenance. At
12:33 a.m., the remaining chiller auto tripped on an apparent freon leak
resulting in a total loss of control building cooling; i.e., loss of
room cooling to the control room, the instrument rack and computer rooms
and both switchgear rooms. As mentioned previously, alternate cooling

'
is available for the east switchgear room. In this case, service water
was not cross connected because temperatures did not warrant such a ;

measure. Two hours into the incident, temporary ventilation was
established in the control room and the instrument rack room. Contrary
to the staff assumptions, no equipment had either failed or was
beginning to function erratically.

The following steps were taken to provide temporary ventilation:

1. The plant computer anu +he flux mapping console were shut down.

2. Cabinet doors were removed from the following:

I

a. Solid state protection logic cabinets
b. Diesel sequencer logic cabinets 1

c. All 7300 process racks
d. All Specification 200 process racks

3. Doors to the following cabinets were opened: )

a. Inadequate core cooling cabinets
b. Electrohydraulic control cabinets ;

!
c. Annunciator cabinets

4. Fans were installed between cabinets.

5. Doors to the control room were opened and fans were installed in
order to draw cold air from the outside.

i

!

l
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6. Doors to the instrument rack room were opened.

Control bulloing cooling was reestablished 12-1/2 hours after the
beginning of the loss of both chillers. The reactor did not trip and no

spurious activations or alarms occurred during this time. In the
scoping analysis by the NRC, a loss of room cooling for 2 hours was
assumed to result in equipment failure in the switchgear rooms. During

the July 1986 incident, room cooling was unavailable for 13 hours with
no equipment failures in either switchgear room. The solid state
equipment in the instrument rack room endured a loss of cooling for
2 hours before temporary ventilation was provided.

As indicated by the July 1986 loss of room cooling incident, there are
methods to mitigate a loss of cooling that must be included in an
analysis to estimate the significance of a loss of room cooling on the
core melt frequency. The operator can take alternate steps to provide
temporary ventilation such as:

1. Use of portabic fans

2. Opening of doors

3. Shed loads resulting in less heat generation

Also, recovery actions can be taken as an alternate means of providing
cooling (i.e., service water to east switchgear room or cross-connection
of the service water to control building chilled water system to supply
cooling to the entire building chilled water system) can be supplied.

Since the NRC reviewed the Millstone Unit No. 3 Probabilistic Safety
Study (Reference 1), steps have been added to the Millstone Unit No. 3
operating procedures to deal with high temperatures in heat-sensitive,
vital areas.

1. In Operating Procedure OP3314F, control building HVAC clarms are
actuated in the control room on:

o Air conditioning unit trouble
Control building emergency ventilation fan system A/B troubleo
Chiller compressor A/B auto trip /overcurrent tred '<o
Control building chilled water system A/B troubleo

If it is anticipated thct ventilation cannot be restored within a short
period of time, the operator is directed to provide some means of
temporary ventilation to the 7300 racks in the instrument rack room. He

is also instructed to open the doors to the 7300 racks to enhance
cooling.

2. In Operating Procedure OP3314D, Engineered Safety Features (ESF)
Building Ventilation and Air Conditioning, ESF building areas are
also alarmed on high temperature. The operator is sent to the ESF
building to determine the cause of the alarm and the failure to !

'

start ventilation equipment. Possible actions to temporarily
ventilate could then be taken.

i

i

i
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|

| 3. Operating Procedure OP3314A, Auxiliary Building IIVAC, instructs the d

| operator on a loss of room cooling to provide temporary ventilation
to the charging pumps and the reactor plant component cooling water
pumps using the emergency fans. Another Procedure OP3314J,
Auxiliary Building Emergency Ventilation and Exhaust, instructs the
operator on how to place the amorgency ventilation fens in

operation.

Based on these considerations, NNECO does not believe the loss of room
cooling at Millstone Unit No. 3 to be a significant core damage fre-
quency issue. The operators are aware of the potential failure of
equipment due to high temperatures as can be seen in the actions taken
in the July 1986 incident. Mitigation methods following a loss of room
cooling are provided in some of Millstone Unit No. 3 operating proce-
dures. Rooms with safety-related equipment have alarms that are
activated on high room temperatures. Some safety-related equipment,
such as the turbine-driven auxiliary feedwater pumps, are qualified to
operate in high temperature conditions. In conclusion, NNECO believes
Millstone Unit No. 3 is acceptably safe with regards to loss of HVAC
events and no further actions are warranted.
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