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December 19, 1985

Director of Nuclear Reactor Regulation
United States Nuclear Regulatory Commission
7920 Norfolk Avenue

Bethesda, Maryland 20814

Attention: Ms. Elinor Adensam, Director
Project Directorate 3
Division of BWR Licensing

Dear Ms. Adensam:

CONTROL ROOM HABITABILITY
HOPE CREEK GENERATING STATION
DOCKET NO. 50-354

Pursuant to discussions with NRC on Ocotber 30, 1985, con-
cerning contrcl room habitakility, PSE&G hereby submits
the attached response to each of the concerns identified.

We trust this information will resolve the ACRS open item
related to loss orf all control room ventilation.

Should you have any questions in this regard, please contacrt

us.
Sincerely,
R
Attachment q|
3512238177 851219
DR A 05000354 .
F PDR AR



Director of Nuclear 2 12-19-85
Reactor Regulations

C D.H. Wagner
USNRC Licensing Project Manager

R.W. Borchardt
USNRC Senior Resident Inspector
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ITEM 1- NRC TELECON - CONTROL ROOM HABITABILITY, OCTOBER 30, 1985

NRC Concern: "Indicate all assumptions used to develop
the control room temperature rise curves
provided in the 10/1/85 submittal, and describe
analytical model used."

RESPONSE:

The transient ambient temperature analysis for Control
Room 5510 and Electrical Equipment Room 5302 was completed
by using the Bechtel Standard Computer Program ME204-Room
Heat-up (RMHTUP). The program analyzes room ambient air
heat-up generated by internal equipment and other heat
sources, and indicates that without ventilation air, the
room air temperature increases with time. The program

is valid for any homogenous room enclosure material with

a surface emissivity similar to that of concrete.

The analytical model and assumptions used in the program
are as follows:

A. The room is modeled as an enclosed space bounded by
the same thickness of walls, ceiling and floor. The
various wall thicknesses were calculated to provide
an equivalent thickness.

B. The different adjacent room temperatures were calcu-
lated to an equivalent temperature.

Cs The room volume is corrected for the volume occupied
by the equipment and likewise, the room area is corrected
for the area covered by the equipment.

D. Only one half of the concrete wall thickness is con-
sidered as a heat sink for each room, the other half
is for the adjacent room.

E. The air temperatures in the adjacent spaces/rooms
is considered as remaining constant.

F. Thz heat generated within the subject room is con-
sidered as being constant.

G. Heat transfer between the space and the adjacent rooms

is calculated based on the room ambient and wall temperature

differences.
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ITEM 2. NRC TELECON - CONTROL ROOM HABITABILITY, OCTOBER 30, 1985

NRC CONCERN: "Provide additional temperature rise curves
for inside cabinets and panels, indicating
delta T between ambient control room temperature
and temperature inside cabinets and panels;
indicate all assumptions used in developing
the curves."

RESPONSE:

The actual operating temperature for the majority of the
control room panels have been measured in the field. The
attached control panel load summary provides a listing

of all control room panels with their heat loads and their
temperatures as measured in the field. These measurements
have been analyzed to yield the minimum, maximum, and average
temperature rise for two cases. The first case is the

normal panel condition with the panel doors closed. The
second case is with the panel doors open. The average
temperature rise (delta T between inside panel and ambient)
will remain constant for each panel provided the panel

heat load does not change. 1In most cases the panel temperature
rise is on the order of 10 to 15 degrees F or less.

Heat-up values for inside cabinets and panels is determined
by adding the panel average temperature rise to the attached
control room heat-up curve.
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ITEM 3: NRC TELECON - CONTROL ROOM HABITABILITY, OCTOBER 30, 1985

NRC CONCERN: "Commit to development of emergency operating
procedures and training in the use of these
procedures, if such actions as opening doors
and installing temporary fans will be utilized
to mitigate the effects of loss of all ventilation
to the control room."

RESPONSE:

The actions described in the response to Item 4, that is

opening control panel doors, positioning portable fans

in the control room boundary doors, and operating the control

room exhaust fans if available, will be implemented via

control room alarm response procedure OP-AR.ZZ-019. A

malfunction or loss of control room supply ventilation

is annunciated in the control room by the overhead annunciator
alarm window 10C800-E5.Bl. Operator training in the implementation
of the above actions will be included in the first annual

operator requalification training cycle.
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ITEM 4: NRC TELECON - CONTROL ROOM HABITABILITY, OCTOBER 30, 1985

NRC CONCERN: "Assess the effectiveness of any alternate
coolirg method to be utilized."

RESPONSE:

The following actions will be taken to reduce the heat
rise in the control room if a loss of all control room
ventilation occurs:

1, The control room panel doors will be opened thus allowing
additional cooling to the panels. While this does
not reduce the control room heat load or change the
room heatup curve, it does lower the average heat
rise of each panel by an average of 3.8 degrees F
(see the control panel load summary in the response
to Item 2). 1In addition, the maximum (hot spot) temp-
erature of each panel is lowered an average of 4.4
degrees F with hotter panels having a greater temperature
reduction. This action will be taken within thirty
minutes of the loss of all ventilation.

2, The control room boundary doors will be opened, and
temporary portable fans will be placed in the door
ways to induce cooling air from the service area corridor
into the control room and allowing it to exit to the
diesel and wing area of the auxiliary building.

One fan will be positioned in double door #02 leading
to corridor 3504 with the fan blowing into the control
room from the service area corridor. The other fan
will be placed in door #10C leading to corridor 5525
with the fan blowing into the corridor from the control
room. In addition, the control room doors Nos. 09,
10A, and 10B will be opened. Approximately 6000 CFM
cooling air from the service area ventilation system
at approximately 80°F to help cocl the control room
will delay the time required to reach 104°F to at
least 24 hours.

3s If the control room exhaust fans are operational (1lAV-
402 & 1BV-402), one of them will be started. This
will induce an additional 2500 CFM of cooling air
into the control room from adjacent spaces.

These actions will be implemented in control room alarm
response procedure OP-AR.ZZ-019.
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ITEM 5: NRC TELECON - CONTROL ROOM HABITABILITY, OCTOBER 30, 1985

NRC CONCERN: "Indicate whether it is expected that control
room instrumentation will have been damaged
as a result of the loss of all ventilation
event. Will instrumentation have to be
replaced after such an event?"

RESPONSE:

It is not expected that control room instruments will be
damaged or that their accuracy w~ill change by a temporary
temperature excursion of the control room ambient to 104°F.
Since the gathering of field data concentrated on pan2l
hot spots, the delta T's found are considered the most
conservative conditions that would exist. A review of

the temperature design limits, the control room equipment
and the field temperature data revealed that the worst
case delta T existed with the Bailey control panels when
the doors were closed. The functional temperature design
limit for Bailey equipment is given as 140°F for a 24 hour
period. Adding the worst case delta T of 18°F (ignoring
27°F as unrepresentative) to a control room ambient of
104°F yields 122°F which is the maximum temperature the
Bailey equipment would see. Since 122°F is much less than
the 140°F functional limit, it is highly unlikely that

any damage will occur to the Bailey equipment. The design
temperature limits of the remaining essential control room
panels are: GE-120°F; NDT Intl.-135°F (8 hours); General
Atomic-131°F & Rockwell-120°F (see the attached control
panel load summary for internal temperature rise for the
approximate panels).
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ITEM 6: NRC TELECON - CONTROL ROOM HABITABILITY, OCTOBER 30, 1985

NRC CONCERN: "Verify that control room ventilation system
is of sufficient capacity that when the
ventilation system comes back on-line it
will immediately begin to remove the heat
built up and prevent any further temperature
rise (i.e., must demonstrate that qualification
temperature values are not exceeded due
to the duration between the time ventilation
is restored and the point where heat input
is effectively removed)."

RESPONSE:

The control room ventilation system has sufficient capacity
to prevent further temperature rise in the control room
after it is restored. As seen from the attached control
room heatup curve, the control room temperature six hours
after loss of ventilation cooling is 102.8°F and the ambient
air temperature rise gradient between six and eight hours
after loss of ventilation cooling is about one degree F

per hour. Within 15 minutes after the system is restored
to full capacity, the control room ambient air temperature
will fall to approximately 87°F. The air temperature will
slowly drop to 76°F as the system removes the normal heat
load plus the stored heat resulting from the room heatup
event. Within 24 hours, the ventilation system will remove
all stored heat and the control room conditions will be
returned to normal.
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ITEM 7: NRC TELECON - CONTROL ROOM HABITABILITY, OCTOBER 30, 1985

NRC CONCERN: "Account for temperature rise inside the
cabinets (local hot spots)."

RESPONSE:

The field temperature measurements provide indication of

any local panel hot spots. Each panel was visually reviewed

prior to placement >f thermocouples to establish potential

hot spots. Thermocouples were then placed within close

proximity of any potential hot spots such as transformers,

power supplies, heavy duty relays, CRTs, lights, etc. to

generate worst case conditions. The attached Sample Data

Collection Sheet is an example of thermocouple placement

in a panel. The maximum panel temperature difference is

34.3°F in panel 10C651B where the temperature sensors were

placed near a CRT and a light bulb. The average temperature

for this panel is 27.8°F. This value is considered a conservative

indication of panel hot spots.
\
|
\
|
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