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Carolina Power & Light Company

AUG 25 1986
Mr. Harold R. Denton, Director '
Office of Nuclear Reactor Regulation
United States Nuclear Regulatory Commission
Washington, DC 20555

SHEARON HARRIS NUCLEAR POWER PLANT
UNIT NO. 1 - DOCKET NO. 50-400

SERIAL: NLS-86-309

A SUPPLEMENTARY ANALYSIS OF CONTROL ROOM HABITABILITY

FOLLOWING A POSTULATED CHLORINE RELEASE ACCIDENT

Dear Mr. Denton:

As requested by the NRC, Carolina Power & Light Company (CP&L) has performed a
sut?[%}ementary analysis of the habitability of the Shearon Harris Nuclear Power Plant
(SHNPP) control room following a l;()ostulated rupture of the railroad tank car that serves

as the on-site chlorine storage tan

A recently performed habitability analysis showed

that this postulated design-basis accident did not pose a hazard under selected

95 percentile meteorological conditions. That analysis assumed that the control room

was habitable as long as the chlorine concentration inside did not exceed the

NIOSH/OSHA IDLH level of 25 ppm. The NRC Staff, however, asked to see the results
of an analysis employing 15 ppm as a maximum acceptable concentration. Although we

had performed an analysis using that concentration, the Staff was

concerned that the

report of that study did not explicitly show results for stability classes A - C, and wished
formal documentation for our assertion that under these unstable atmospheric conditions,

a postulated accident could not pose a hazard.

Another question raised by the Staff reviewer for SHNPP concerned the original

methodology described in NUREG-0570 for calculating the initial radius of the puff of

chlorine that is emitted immediately after the rupture of the storage tank. That

methodology, embodied in the TOXCHM computer program which

studies, assumes the puff to have a vapor density corresponding to the temperature of

the ambient air. However, the puff would in fact be cooled by the

vaporization that creates the puff. To demonstrate the effect that this cooling could
have on our results, an additional analysis was performed for one meteorological case

was used for these

process of

which employed a vapor density for chlorine corresponding to a lower temperature.

Attachment | presents analyses and discussions which are intended to resolve these
issues. Also attached (as Attachment 2) are marked-up FSAR ﬁa es that reflect this
t

analysis and reflect the as-designed parameters associated wit

e Harris Control

Room. These markups will be incorporated in a future (post-fuel load) amendment to the

FSAR. If gou have any questions on this subject, please contact Mr. D. C. McCarthy at

(919) 362-2410 or (919) 836-7715.

Yours very truly,

8609020122 860825
PDR ADOCK 05000400 ;»

CA

DCM/crs (4053IDK)
Attachments
cc:  Mr. B. C. Buckley (NRC)

Mr. G. F. Maxwell (NRC-SHNPP)
Dr. J. Nelson Grace (NRC-RII)

411 Fayetteville Street ¢ P. Q. Box 1551 ¢ Raleigh, N. C. 2760
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ATTACHMENT 1 to NLS-86-309
1. METHODOLOGY
1.1 Re-analysis-of On-site Tank Rupture

An analy515 has been performed of the catastrophic sudden failure of the
on-site storage tank under all 24 combinations of windspeed and stability
class for the ENE sector that are listed in Table 2.3.3-13 of the SHNPP

FSAR. Accidents occurring during stability classes E - G are assumed to occur
at night, since these classes do not commonly occur in the daytime.

Therefore, the maximum 11kely nighttime temperature of 86°F was assumed
(higher temperatures result in greater flash fractions and evaporation rates
and are, thus, conservative). Classes A — D may occur in the daytime, so the
highest lLkely temperatures that occur at the SHNPP site were used: 104°F for
the ambient air temperature and 122°F for the ground. The chlorine toxicity
limit was assumed to be 15 ppm, following the guidance of RG 1.78.

1.2 Effect of Puff Cooling
1.2.1 Meteorological Parameters

To demonstrate the effect of a lowered temperature of the initial chlorine
puff on the calculated.time before the chlorine concentration in the control
room reaches the toxic limit, the analysis has been repeated under one set of
meteorological conditions: stability class G and a windspeed of 5.5 mph. Any
further contraction of the compact puff modeled for this stability class would
have -a more pronounced effect than on the more diffuse puffs of the lower
stability classes, since the overall sigma is calculated as the root mean
square of the sigma due to atmospheric dispersion and that due to the initial
puff size. The highest windspeed range corresponding to this stability class
produces the shortest time to toxicity, so that any decrease would be more
pronounced than for cases where the time was longer.

1.2.2 Vapor Density Calculation

' The TOXCHM program calculates the fraction of chlorine that is suddenly
vaporized by the following equation:

(T, - 1:b)cp '
£f =
’ Hv . -
f = flash fraction
T, = ambient air temperature
T, = boiling point of chlorine
C. = specific heat of liquid under rconstant pressure
Hg = heat of vaporization

This equation conservatively overestimates the flash fraction, since it
assumes that the heat available for vaporization is the difference of the heat
content of the initial mass of chlorine at the ambient temperature and its
heat content at the boiling point. In fact, the available heat is less
because the puff is at a temperature intermediate between the boiling point
and ambient. Employing similar reasoning, the analysis assumes that the

(4053JDK/crs )



temperature of the puff will be the average of the ambient air temperature and
the boiling point, the warming effect of the entrained air being neglected.
Since the b0111ng poxnt of chlorine is -34.6°C and the air temperature is
assumed to be 30°C in the case being considered, we obtain an average puff
temperature of -2.3°C. The vapor density of chlorine at 0°C is listed in the
s. Applying the ideal gas law:

CRC Handbook of Chemistry and Physic

D = D,T,
T
D =
= 3.241 g/1 (T =
Do =
= 3.214 g/1 (T =
2. RESULTS

2.1 On-site Tank Rupture

270.9 K = -2.3°C)

273. 2 K = 0°C)

density of vapor at temperature T

density of vapor at temperature T,

The results of the analysis of the postulated rupture of the on-site storage
tank under all 24 combinations of windspeed and stability class are shown in
the following table. The vapor density of chlorine was taken from the

original TOXCHM model.

Stability Wind Speed
Case Class . (mph)
1 G 0.4
2 G 2.1
3 G 5.5
4 F 0.4
5 F 2.1
6 F 5.5
7 E 0.4
8 E 2.1
9 E 5.5
10 E 10.0
11 E 15.5
12 D 0.4
13 D 2.1
14 D 5.5
15 D 10.0
16 c 2.1
17 c 5.5
18 c 10.0
19 B 2.1
20 B 5.5
21 B 10.0
22 A 2.1
23 A 5.5
24 A 10.0

* Toxicity limit never reached.

Frequency

(%)

7.68
22.00
0.74
0.52
11.89
1.11
0.22
10.93
7.61
1.70
0.07
0.15
6.13
15.73
2.29
0.44
3.54
0.59
0.30
2.14
0.22
0.07
3.03
0.89

Time of Toxicity
(min:sec)

43:55
8:05
. 3:10
43:20
8:00
3:09
42:20
7:55
3:15
1:50
1:16
41:00
7:50
3:15
2:00
8:15
3:55
6:20
10:00
%

*
21340

*

(4053JDK/¢crs )



As can be seen, under stability classes A - C (cases 16 - 24), the earliest
time that the toxicity limit is reached is 3 minutes and 55 seconds after the
accident. Since the chlorine alert in the control room alarm will be
annunciated within 24 seconds of the release, the results of these cases do
not increase the overall frequency of occurrence of meteorological conditions
under which the postulated accident can pose a hazard to control room
personnel. Only for cases 10, 11, and 15 is the warning time less than or
equal to 2 minutes. Since those cases have an overall frequency of 4.06
percent, they can be properly excluded from consideration.

2.2 Effect of Puff Cooling

Case 3 in the above table was re-analyzed using a vapor density of

3.241 g/1. The time that the toxicity limit was reached was found to be

3 minutes and 10 seconds, the same as in the previous analysis. Thus, for'the
purposes of this study, using a more realistic value of the vapor density does
not affect the results.

(4053J0K/crs )



ATTACHMENT 2

REVISED FSAR PAGES
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"', . SHNPP FSAR ql'

Regulatory Guide 1.95 PROTECTION OF NUCLEAR POWER PLANT CONTROL ROOM
?PERATORS AGAINST AN ACCIDENTAL CHLORINE RELEASE
REV 1)

The SHNPP Project complies with the intent of this guide with the
clarification: - - o
lat an optmal distance

Regulatory Position C.4.d|requires the remote chlorine detectors at the
chlorine storage .area to be Seismic Category I and Class lE. Upon evaluation
of the SHNPP site, it determined that no Seismic Category I/Class 1E
structure.is located i between the chlorine storage areas
and the closest contrdl room air intake duct to mount the detectors.
Therefore, the remote chlorine detectors are purchased to Seismic Category I,
Class lE requirements and qualified as suchj however, the detectors are not
mounted in a Seismic Category I structure nor are the interconnection cables
routed in Seismic Category I duct banks.

followini

L
e

Class 1lE qualified interconnection cables are provided between the remote

detectors at the chlorine storage area and the RAB located chlorine system .
processor. The routing of the Class 1E qualified cabling in the non-Seismic -
Category I duct bank will meet the intent of the separation criteria for

safety class cabling. Each cable for the redundant remote detectors will be
routed in separate conduit with adequate separation between redundant -
channels, however, the Class lE qualified cables will be routed along with
non-nuclear safety-related cabling.

The chlorine dLCector system is designed to preclude any effects from 20
installation of Class lE qualified remote detector cabling in a non-Seismic
Category I duct bank by providing a Class lE isolation device between the
chlorine detector system processor and the control unit. The chlorine
detector system will perform its intended function of control room isolation
either upon detection of high chlorine or system malfunction (i.e., fail
safe).

= Ndd ! Trneert ‘A’

References: Sections 9.4.1 and 6.4.

1.8-125 Amendment No. 20
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The control room is assumed to qualify as a Type V for the purpose of
determining habitability in case of an on-site chlorine releasa. ¥ Under-
all credible accident conditions, the rezote detectors will alara and
isolate tha control room before the chlorine gas can reach the air intake;’
therefore, the isolation time based on the local detectors {s not relevant

to an on~site accidental release.

‘The control rooa does not quialify for any of the categories in Table 1 of
R{?’Umrm/—qguide for an off-site cga.:féne;elease accident. Site-specific .,
analyses of the worst crediblerff-siu accidents were therefore performed
to determine the adequacy of the protection against such accidents that is
offered by the control rooa habitability systems. The results of these

analyses are presented in Section 2.2.3.3.2.

o
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concentrated so that by plume travel time over the distance from the railroad
to the intake structure at the SHNPP plant, a sufficient concentration would
remain so as to pose a -potential concern. The frequency of calm wind
conditions has been subtracted from the total wind direction frequency since
under calm winds, the plume would either meander so dramatically that no
concentration would be received onsite or the plume would "puddle" around the
location of the release to spread in a uniform manner in all directions.

The probability of an event under Pasquill stability type "F" and the

probability of an event under Pasquill stability type "G" for the entire

hazardous travel distance of 8.2 miles is the sum of the values calculated for

each sector, resulting in a combined annual probability less than 107/ per |27
year; thus the release of a hazardous material due to a railroad accident is

not a design basis event,

Acc) de.n'\'a.\
2.2.3.3.2 —On-5ite Release*of Chlorine

Chlorine is the only toxic chemical which poses a threat to control room
personnel as a result of an accidental release either onsite or offsite.
Three cases have .been evaluated with regard to the consequences of a chlorine
release, including a truck accident release, a rail car release, and a rail
car release at the gite. In all cases it was assumed that the chlorine
containers ruptured and the contents were instantaneously released at the

closest point to the control room ven tjilation intake.
Qred J 'G'om%c. on—s:’rv:_ m:l Car \Dere

0~fk>ﬁpczs+kdzch;.
The design of the Circulating and Service Water Chlorination System at the
SHNPP includes the use of one 55 ton rail tank as a storage vessel for
chlorine. This car is located approximately from the Control Room,
w®? at a point where.predominatg winds blow away the plant.

in l,s%0
The hazards associated with this method of chlorine storage at the plant site
have been evaluated in accordance with Regulatory Guide 1.95, Rev. 1, as noted

in Section 1.8. As a resulc it has, bee ncluded , t assumin
e Za Bt } hﬁﬂ‘."‘ﬁ nItRE® Ef:tcfgﬁaesx

rupture of one tank carﬁ the s%fe ures 1 orpo

are adeq%ﬁce to Qﬁ&iect control room pe iﬁnnel. The Control Room will be
automatxcafwaxso ed by a signal Eromi, hlorine detectors, bturirruuots
E=1oCaE; as detailed below. @no‘i& orYhe local)

Add ¢ Theert ‘B>

Redundant chlorine detectors are located at the storage area between the tank
car and the Control Room. Detectors are also located at the control room
ventilation intakes. The Control Room ig thus protected ag -

a) Initiate alarms in the Control Room.

2.2.3-22a Amendment No., 27
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Full cars will be brought to the site approximately three
times a year. According to Regulatory Guide 1.78, rail
shipments less frequent than 30 times per year need not be
considered in evaluating control room habitabiiity. There-
fore, an accident involved in the movement of the chlorine
tank car onto the site is not a design basis event.

INSERT ‘C'

These detectors are calibrated for 0 - 10 ppm full scale. Under
all credible accident conditions involving releases of liquid
chlorine, high chlorine concentrations in the chlorine storage
area will cause the detectors to generate an alarm and isolation”
signal in the control room before the chlorine reaches the control
room outside air intake. A leak of gaseous chlorine through, say,
a stuck open or sheared-off relief valve would cause the local
detectors to alarm and isolate the control room. In such a case
the operators would have suffictent warning to don breathing
apparatus before the concentration in the Control room reached

745 ISppm recommendeed i Regotafory Gude 1.78.
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directs the control room air through charcoal filter beds.
20' ' In addicion, posit! pressure, full-face, self-con,ained, breathing apparatus
arecztored in the Consrol Room. .
=5 Add ¢ Thneerk D
Therefore, any chlorine releases either onsite or offsite will not present a
hazard to the control room personnel.

b

2.2.3.4 Fires

The only fire hazard in the vicinity of the SHNPP is the potential delayed
ignition of flammable vapor clouds associated with a propane line break. This
information is discussed in Section 2.2.3.2.

2.2.3.5 Collision with the Intake Structure

The SHNPP site is not located on a navigable waterway, therefore this section
is not applicable.

2.2.3.6 Liquid Spills

There are no storage facilities for oil or liquids which may be corrosive,
cryogenic, or coagulant, located where failure of the facility would allow
these materials to be drawn into the intake structures and affect the plant's
safe operation,

2.2.3.7 Aircraft Operations Evaluation

A discussion of aircraft operations is contained in Section 3.5.1.

2.2.3=22b Amendment No. 20
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e??uck and rail car accidents were analysed using the atmospheric
dispersion and transport models described in R.G. 1.78, 1.95 and 1.145.
Meteorological data was taken from Table 2.3.3-13, which lists the joint
fraquencies of stability class and lower level wind speeds for the years
1976-1978. This table was selected since it spanned the longest
contiguous time periéﬁ and since the frequencies.are.presanted with auch _
greater precisifon than in the table for the later perfod (1979-1980). All
combinations of wind speed and stability class having non-zero frequeﬁcies
for the NNW sector were considered, with each wind speed range being
represented by its mid-point. . The initial release and dispersion of the
chlorine was calculated according to =he aodel described in NUREG-0570.
Control room operators were assumned to don self-contained breathing
apparatus within two minutes of the actuation of the high chlorine
concengta:ion alatﬁ, as specified in R.G. 1.78.

Two different chlorine release accidents were postulated:

1) an acctdeht involving the release of 20 tons of chlorine from &
truck on US Highway 1, 6,965 feet north-northwest of the plant

2) an accident involving the release of 90 tons of chlorine froa a
railroad tank car on the tracks of the Seaboard Railroad, 10,740
feet north-northwest of the plant

-

(Con'/)



. o o
' Tnsert ‘DY Comt iz aer o

) Olb’-_‘,lré A/-'t‘( off -S”E

e besmmmanw 8 ~ m——n

The foﬁowing data was used in bothAanaly;;zs:

Height sbove ground of fresh air intake - 50 ft
Outside air exchange rate (normal operation) = .B887 volumes/hour
. . Isolation valve closure time =" 15 sec
Infiltration rate after isolation = 43 volumes/hour
Response.time of chlorine.detector probe = 20 sec
(to[a ppm chlorine concentration)
Electronic processing time of Bigna& = 3,2 gec
/
The isolated 1nftltratidg;l_\x_'ate was calculated as fonow.s:
. .;'
R= (L+r1r)60 .

2 v

R = Infiltration rate after isolation

« 42 vor/hr

L = Assunned leak rate under 1/8" W.g. pressure

=314

t = infiltration rate due to opening and closing of doors
= 10 cfm '
V = Free'air volume of control room envelope

71,000 ft3

(The values of L and r are highly conservative.)

on-35iT8 and

The results of the analyses show that, for all crediblerff-site chlorine

release accidents, the chlorine concertration in the control room remain

well below_.( 15;,},,” until the operators donned their breathing apparatus.
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6.4 HABITABILITY SYSTEMS

The Control Room Habitability Systems include equipment, supplies and

procedures which give assurance that the control room operators can remain in

the Control Room and take effective actions to operate the nuclear power plant
safely under normal conditions and maintain the facility in a safe condition -
following a postulated accident as required by the General Design CriToria
contained in Appendix A to 10 CFR 50. Criterion [9

The habitability systems and provisions include:

a). Control Room Air Conditioning System (which includes the Emergency

Filtration System). \i»\l ide a.dc.c\uo'.'rC

Sperecte AcecM o
b) Radiation protection For e

c) Food and water storage

d Kitchen and sanitary facilities Shergencld

e Chlorine Mon Hore cnd Bresthtne. PBoparastug | s T
The above systems and provisions ‘ ’ - under normaly . |15
operating conditions, e=browi—ranse—oi=typ ettt OO B cotdents

(including the design basis loss ;f coolant accident) and péstulated release =~
of toxic gases,tfmoke.and=:tsta. :
end

6.4.1 DESIGN BASIS

Thethapitabizityisyy
EL1EpaETontAdd pur

The bases upon which the functional design of these systems and provisions are
designed include the following:

Control Room Envelope:

The control room envélope includes, in addition to the Control Room, the
following auxiliary spaces:

a) Office areas
b) Relay and termination cabinet rooms
c) Kitchen and sanitary facilities

d) Component cooling water surge tank room

6.4.1-1 ( Amendment No. 15
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The habitability systems for the Cantrel Room include
shielding, air handling and filtration systems, temperat
control, dehumidifiers, instrumentation to protect ag
airboyrne radiocactivity and chlorine, air breathing apparatus,
aéa sufficient storage for food and water, and other pro-
visions for extended occupancy by control room personnel, ine
cluding kitchen and sanitary facilities, ‘
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Period of Habitability

Capacity

The Control Room has been designed (1) to allow continuous occupancy of five
persons for a seven-day period following a design basis accident and (2) for
replacement of the crews following the seven days. This includes sufficient
food, water, medical supplies and sanitary facilities.

15

Food, Water, Medical Supplies, and Sanitary Facilities

For habltability of the Control Room during certain emergencies, a seven-day
supply of food and potable water is provided within the control room area.

Basic medical supplies, kitchen and sanitary facilities are ptovided within
the control room envelope.

Radiation Protection:

The Control Room envelope has been designed to ensure continuous occupancy
during normal operation and extended occupancy throughout the duration of any
one of the following postulated design basis accidents:

a) Loss of coolant accident (LOCA)
b) Fuel handling accident
c) ‘Radioactive releases due to radwaste system failure

A

The radiation exposures shall not exceed 5 rem whole body for the duration of
any of the above accidents.

Chlerin '
" t-,:'? W Protection @@ % ‘\Drﬁeﬂlh

m cqmrTchr&>'

Automatic isolation of the coptrol room air intakeaAis provided for,

prtemttsn upon detection ofAhigh chlorine concentration. Refer to

Section 6.4.4.2 for a discussion of E¥Etc gas protection.
chlorine..

Respiratory, Eye, and Skin Protection for Emergencies

Control Room for emergency use.

604. 1-2
Amendment No. 15
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The pericd of habitability for control rocm operators is
based on the habitability systems'capability to provide
protecticn from the introduction into the control roam envelcpe
of airborne contaminants that present an immediate danger to
life or health. The most severe hazards are posed by chlorine
and airborne radicactivity. Following the detection of chlorine
&3 control room operators are assumed to'bg(:%’am pressure
demand breathing apparatus,withi i sr—tho=—alax
—tpics., After the detection of airborme radicactivity the control
roam envelcope will be pressurized and all air will be filtered
\;}\m\sh coal adsorbers. This system will insure that the control
7 roam operators will not receive decses of radiatien in excess of
the limits specified in GDC 19 of Appendix A to 10 CFR 50 during
the time requ:.red for the safe shutdown of the plant.

J

.
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Habitability System Operation During Emergencies

The Control Room Air Conditioning System is safety related and designated as
Safety Class 3 and Seismic Category I. The system is capable of performing

Lts functions assuming seysingle failure.
Man cetive semponate)

The air conditioning system will not promote the propagation of smoke and fire
from other areas in the Reactor Auxiliary Building to the control room
envelope. Refer to Section 9.5.1 for a discussion of fire protection criteria
for the Control Room. Provisions have been made for control room smoke purge
operation, as described in Section 9.4.1.2.3.

The systeﬁ has been designedI:; maintain the ambient temperature in the
Control Room at 75 F DB and S& percent (max.) relative humidity during normal
conditions and&follzminmg a design basis _accident.

During a postulated LUTA, the Control Room is pressurized to 1/8 in. wg. by

the capability of introducing a maximum of 400 cfm outside air into the | 15.
Control Room which will.keep the carbon dioxide and oxygen concentrations -
within safe levels. Calculations of CO, and 0, concentrations within the

Control Room consider that the concentrations of these gases -are homogenous

within the control room envelope, excluding the alr above the hung ceiling. -
Design maximum concentration of carbon dioxide is taken as 1.0 percent.

Design minimum concentration of oxygen will be taken as 17 percent.
' ond exhoust

During a postulated chlorine‘'accident to the Control Room air intakesAwill
isolate and be—matntaimod closed. ST T e e -
Normaon rotecs +he control Mom operaters YFrom
The Control Room has been designed tof resmir=hahttable—tor all design basis
- natural phenomenaj a)fd design basis accidentsy Aﬂq’/ﬂosﬂ//a/i’ g/»/hruub’ﬂcacffn/[n

1
Emergency Monitors and Control Equipment |
cir Wrhake D |
Provisions have been made to /etect _radioactivity, chlorine and 1
smoke ingf the Control Roo Following as—tnlealeage-detection, the control |

|

room envelope is automatically isolated. Sensitivities of the detectors and

isolation time including delays in the control circuits are designed to meet
the requirements of HegniataoryrldeetoPo=amt GDC 19.

6.4,1-3 Amendment No. 15
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6.4.2 SYSTEM DESIGN

] "

6.4.2.1 Control Room.Envelope

The control room envelope includes those areas listed in Section 6.4.1.
During an emergency, the areas which the control room operator could require
access to are the Control Room, office areas, kitchen and sanitary facilities
and control room emergency air intake valves located in the relay and
termination and cabinet rooms.

6.4.2.2 Ventilation System Design

. includes .

The control room envelope air conditioning process innoiwes an environmental

control operation and an emergency air cleanup operation. The environmental

control operation is the primary function of the air conditioning system and

it is accomplished by the use of redundant air conditioning owetem. The .

Control Room will be isolated upon receipt of a containment 1solatTowr—VARMms —_—
actuation signal or following a detection at the intake opening of ‘LDEF¥fA<_
radioactivity or smoke. In addition, the Control Room is isolated upon Yeaptich,
detection of chlorine either remotely or at the control room air intaka_//1igiﬁzift;')
opening per the requirements of Regulatory Guide 1.95(f%ed Section 1.8).

Redundant, motorized butterfly valves are provided atYcontrol room envelope
penstiations=of=the outside air intake and exhaust ducts for automatic ﬂffhﬂi
isolation of the system from the surrounding atmosphere. Consequently, the

normal ventilation system is not expected to have any adverse effects on the

control room habitability during a design basis accident.

Redundant trains of the Control Room Air Conditioning System are provided for
the system to fulfill-its essential functions. The redundant filtration train
is located ind{separate equipment rooq{. The system is located within the
Reactor Auxiliary Building which is designed to withstand effects of the safe-
shutdown earthquake and other design basis natural phenomena.

| 15

Autom ﬁically acfuated, redyrddant isolatfon valves/Are provided at the no aq
putsfde alr ingake and exhAust air path§ so that Lhe control foom envelo c

ompletely/isolated fxom the outsjde atmosphfre. The sygtem is designed t
tform tty/safety fungfions and mspfntain a hgbitable enyifonment in

a +tdan £

- cas oy e 5 g H11o{t43 £ o ST XTOITTY

: ' operation :
To assure continued ops¥aBIHty following a design basis accident, the ensii
Control Room Air Conditioning System is designed to Seismic Category I
requirements. This includes @& equipment and ductwork up to and including

the connection into the Control Room (exceEffiiienormal exhaust and[ﬁurge S oke

fans). The air intakes and exhaust of the(Control Room Areas Ventilation
System are tornado and missile protected. ?bf-.(:(ohs ot

Active system components meet the single failure criteria as described in
IEEE-279-71. Refer to Table 9.4.1-4 for a single failure analysis’ of the
Control Room Air Conditioning System.

6.4.2-1 Amendment No. 15
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15 [ design ventilation rate capability of up to 400 cfm is adequate.
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The redundant air conditioning units are served by separate Essential Serviées

"Chilled Water Systems so that 'loss of one train of the chilled water systems

will not affect the ability.of the system to control the thermal eaviroument
in the control room envelope.

The Control Room Area Ventilation System including equipment, ductwork,
valves, and air flows for both normal and emergency modes is discussed in
detail in Section 9.4.1. Design data for principal components of the Control
Room Area Ventilation System are presented in Table 9.4.1-1l. The airflow
diagram for the Control Room Area Ventilation System is shown on

Figure 9.4.1-1. :

The Emergency Filtration System is discussed in Section 9.4.1.2. The
operational status of valves, fans and corresponding airflow rates for the
Control Room Air Conditioning System and z:;jfﬁnnv Filtration System are
cl
<i{fiedt

presented in Table 9.4.1-~2.," The design data 165/94153 h/ggl/type
e e s e \
spesification-and I fi:.l/tee’type/aﬁ'd 5 m{oﬁb‘fﬁ emergeney )< DAL,
arcoa iltra n syst )aﬁf-presented in Table 9.%4.1-1.
i

The degree of complianéé of the Emergency Filtration System with the .
requirements of Regulatory Guide 1.52 is discussed in Section 6.5.1.

The layout drawings of the Control Room showing doors, corridors, stairwells, -

+ shield walls, and the placement and type of equipment within the Control Room

are shown on Figure 1.2.2-35. Elevation and plan views showing building
dimensions and the location of control room air intakes are also presented on

Figure 1.2.2-35. @ _;ed@i*\-h“?'\lt-f’@?’eﬂ

Under a completely isolated Control Room,Athe CO, concentration would build up
from zero to one percent in 142 hours. This buildup time is based upon a net

control room envelope of .71 x 10% £t3 which includes space above the egg

crate hung ceiling and a metaholie-rate of #SE=BFH/hr PP
CrIRGELSy Prsseaey) Oresthivly 305 d‘ép generate (F€3 /L, COQ\
In order to!maintain C0, concentrations below 0.5 percent (one-half the desi§ﬁf“--—1

basis value)) outside air would have to be introduced at a rate of ){‘Efm. TR7(3MVcﬁmpm7&

Since the mode of the Control Room Ventilation System permits the
continuous introduction of up to 400 cfm (outside air from the uncontaminated
air intake),

5 . m
A ventilation rate of 0.4 cfm fresh ailtper person will maintain the oxygen
level in the Control Room at 17 percent

L3

FhERESORE

{%é Redundant smoke detectors are provided at the system main return duct for

annunciation of fire alarms and for stoppage of the system fans. Smoke purge
fans are provided to expedite fire fighting efforts. Refer to Section
9.4.1.2.3 for a detailed discussion of the smoke purge.operation.

6.4.2-2 Amendment No. 15
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The use of selffcontained breathing apparatus has been(considered in the
development of for chlorine release. PTiEzE=plzt calld_for

immediate donuing of breathing apparatus by the operators on detection of 5’%75
chlorine, in the Control Room/Am w1k ofveT or s TAt cHhoRiwg s75

. RA JE AREA,
CONCENTRATION
Adequate bottled air capacity (of at least six hours) is readily available

onsite For the five Coantrol Room occupants to assure that sufficient time is IIS
available to locate and transport bottled air from offsite locations. This

offsite supply is capable of delivering several hundred hours of bottled air
to the members of the emergency crew.

‘ D"‘”“S“’ p-cstu.laﬂcc!\
Lochr, 4 diFerential pfcssuu’ef)

of water gaug relative to
zrationy '’ Jutside air is

’ (] s

pr 1o
basls accidént;=the Cp S:g}’ﬂocm Wil pres ze t rate
Qyﬁf%z;fﬁffav6§;;iv6’;€:c Gre differential-of 1/8+in. of-water gauge
pressurization flow rate 'ls approximately 0.34 volume change per hour.

bessmainsatned- closed, &
oo
All openings to the Control Room have a Tow leakage design. This includes
doors, valves, penetrations and walls. The coantrol room leakage rate estimate
through valves, doors, penetrations and walls is shown in Tables 6.4.2~1 and
~~—_, 0.4.2-2. The estimate is based on AEC R&D Report NAA-SR-101000.
Qe t /s oo s malag alcaulndb malD)
- gir-makeup-rateiss £ttay the overa oses to the control room
operator widd=mgt exceed the-@oser At E. General Design Criterion 19 of
Appendix A to 10 CFR 50 under design basis accidents. An acceptance test is
performed at startup to verify, Mic=adesy 2

ERe p=—ta-te RaLRcatag
posiimempressure. Shiud-dhe Cornbol Reom Leakage ratetls less than the value
assumec] M +Hhe Qnalysise .

6.4.2.4 Interaction with Other Zones and’ Pressure-Containing Equipment

6.4.2.3 Leak Tightness

Lo

The following provisions are taken into consideration in the Control Room Area
Ventilation System design to assure that there are no toxic or radiocactive
gases and other hazardous material that would transfer into the Control Room:

a) The control room énvelope is pressurized to 1/8 in. w.g. relative to N
the adjacent areg?j[_/?mr/wi ¥ be transferred from the Cottrol Room to-the)
Gurroundings-at a1 €34y et duriig an ool dental ehlomhe release o
b) The Control Room Area Ventilation system is independent and completely
separated from other adjacent ventilation zones.
, _ ZQV&IOPQ
c) There is no other HVAC equipment within the Control Room

#gne that serves other ventilation zones.

d) All doors, duct and cable 'penetrations are of low leakage design.

goﬁfgngggggfe§§ﬁif;;2t5fé§gg/£aﬁﬁ§z/gqu15;;;p/555’;l elffglaeeglfgs%;zﬁ?:>
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The control roam is'automatically isolated following a
design basis radionuclide or chlorine release accident.
In case of a radionuclide accident, the operator will
re-pressyrize the control room by drawing in filtered
outside air through one of two emergency air intakes.
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6640245 Shielding Design

The Control Room envel&befis shielded against direct sources of radiation
which are present during normal operating conditions and following a
postulated accildent.

There are no significant sources of direct or streaming radiation near the
control room envelope during normal operating conditions. The shielding walls

and floor provided for the accident conditions are more than sufficient to
limit the dose rates to less than 0.25 mr/hr. in the Control Room during

normal operation. Refer to Section 12, for a discussion of the control
room shielding design. 5D e

6. 4. 2"4
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TABLE 6.4.2-1

CONTROL RbOM.BUTTERFLY VALVES LEAKAGE RATE ESTIMATE

1. COMPONENTS:

SIZE:

QUANTITY:

LEAK RATE AT 13.8 PSIG:
LEAK RATE AT + 1/8 INCH W.G.(3):
2. COMPONENTS:
. | sIzE:
QUANTITY:
LEAK RATE AT 13.8 PSIG:

LEAK RATE AT + 1/8 INCH w.G.(3):

3. COMPONENTS:

SIZE:

QUANTITY:

LEAK RATE AT 13.8 PSIG:
LEAK RATE AT + 1/8 INCH W.G.(3):

TOTAL LEAKAGE TO THE ‘OUTSIDE
FROM VALVES:

6.4.2-5

_0.831) .87 x 1076 cfm
1,24 2) 275 x 1076 cfm
0,45 3)

TOTAL =

Butterfly valves in:

a) Exhausts

b) Normal OQutside
Air Intake

12 inch diameter (exhaust)
16 inch diameter (intake)

Four{1) (2 valves
arranged in series in each of koo
&saCh pathd

0.018 (0.024) cubic feﬁg)per day per
exhaust (intake) valve '
0.53 _

246 x 1078 cfm per two valves

Butterfly valves in:
a) Purge Exhausts
b) Purge Make-Up

30 inch diameter (exhaust)
36 inch diameter (make-up)

Four (1) (2 valves arranged in

PEEEt in each TEERY ofmdone ok SB
Su-es

0.045 (0.054) cubic feei ger day per
exhaust (make-up) valve'2

1.2Y

-6 +oB
A5 x 10 ° cfm per .feut valves

Butterfly valves in: ]
Post-Accident Air Incakesék31)°>

12 inch diameter

Four{1) (2 valves arranged in series

in each FatE)- oF o ’>(-.a:4-lns)

0.018 cubic feet per day per valve

OOL{S —f
3% 1078 cfm

(2)

per two valves
25

Tor cokpenatisim,
300 X ID“(" C:-M
1S uged

145 x 10:9 cfm

A x 1076 cfm

e N

N '\
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NOTES :

l.

2.

3.

‘l" SHNPP FSAR ‘l'

TABLE 6.4.2-1 (cont'd)

aryY
There are a total ofgéZ isolation valves, (£ ”:

two in series in eacHlvpathy, m . ‘ Fed=vntve
However, it has been assumed that only one
valve closes in each path following control room isolation.

Based on AEC R&D Report NAA-SR-101000, Reference 2, Section A-2, |15
p [IL-105.
For control room positive pressure +1/8 inch w.g. l15

"6.4.2-6 Amendment No. 15
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TABLE 6,4,2-2

SUMMARY OF MAIN CONTROL ROOM LEAK RATE CALCULATION(!

C M
NUMBER OF LEAKAGE TOTAL GBS
PAT NUMBER REFERENCE LEAKAGE COEFF ICIENT PER UNIT COMPONENT
NO,  COMPONENT UNIT OF UNITS DETAIL (1) A 8 AP+EP 1/2(2) LEAKAGE
1. Hollow metal door, metal 3'-Ox71-0 = ADS 111-A-2 4,0 22,0 8.28 4105,
Inter locklng gasketed (P 49. oo
weafhé?sfrlpplng, door
openlng In 3 . - ~
pening 1n(Y Single and | dreuble) Jow Yy io-e sx/o74 OB -
2.  Door Frames - Ft,- . ] ADS 1-A-7 Tosan? 0 ~IBE75To s
) Oco I = =
3. Walls Fr.2 1o, 05 1-A-28) -zt IXIDH 2290 1,258 sane-, OEOYS
10,200 { - - -
a,  Slab Fr.2 s s 1-A-28) 22t X /%0 2rmei2sve? asn . 60133
5.  Juncture of floor Ft, (Sp -850 ADS 1-A-3L1)  1.6x107° 0 2adPH I3, . &9
slab and wall - 14
6. Eave Ft. Y52 ADS 1-A-5  6x107° 0 5107 <00 LR
‘ Case 2
7.  Corners, columns and Ft, 340 ADS 1-A-6 1.6x10°° 0 21072 .0007
wall Jolnts with Caze |
claulking .
X WE'S] - -
8, Penetratlons for Ft. . 0% ADS 111-D-1 1.3%10 0 .1625¢10 21 .04
electrlcal cables
9.  Penetrations for In. of JOKD.83F ADS 111-0-1  1,310™° 0 1625¢107° 005 .00/
HVAC ducts Seal Case 2
10, Isolatlon Butterfly ADS A-2 B Xx10754)
Yalves ) Case 2 '
1 Plpe Penetratlons In, of  [f{p AOT ADS 111-D-1 l.3x10-5 0 .|525K|0-5 .0002
13 @ Openlng and closling of doors L\&W@ Note (3) 10.00 “ GCX2 (1
Total $f2otI96
(1) Based on AEC R4D Report NAA=SR=10100 ! 142

(2)
3)

(4)

Leakage ostimate based on AP=0,125 In w.g.
See standard revlew plan Sectlon 6.4 1113d2i1

See Table 6.4,2-1

dVsd ddNHS
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6.4.3 SYSTEM OPERATIONAL PROCEDURES

The normal opetatxon of the Control Room Areas Ventilation System is discussed
in detail in Section 9.4.1.2.1} the post accident operation and smoke purge
operation of the control room areas are discussed in detail in

Sections 9.4.1.2.2 and 9.4.1.2.3.

Upon failure of the normal power supply, all electrically operated safety
related components of the system will be automatically switched to their
respective emergency power source.

Upon receipt of an SIAS signal or high radiation signal from the_radiati
monitor located within each air intake, all outside air intakespwill be
automatically isolated and the Emergency Filtration System (including booster
fans and air handling units) will be put:into operation.

on

After a high radiation signal has automatically isolated the Control Room Air
Conditioning System (CRACS) the operator will monitor the CRACS air intake
radiation detectors and select the emergency air intake from which to draw the
least radioactive make-up air. This selection will be based on the readings

of the radiation detectors located in the redundant air intakes on either side -’
of the Reactor Auxiliary Building. The control room Operator wxll manually

open the selected axr intake am ;

-

s allowxng up to a maximum of 400 cfm of the outsxde air into the control

9 ges 9 ;;
%00 -cfmv ApalTly

alacEeTitzthe

0 " , 28

L ehigsFadiatieti>Leve ;-:' é'e"é'
eémepgency™; intake »wxh'
\ 2 for ofi offt

She dedeadon 8 a Qoncdﬁm‘ﬁoﬂ . .
In the event ofphigh chlorine detmre=iz® at the control room air intakes or at

the chlorine storage site, all control room air intakes[will automatically be Jd1 2
isolated and the Emergency Filtration System will be activated. SXhadlSWS

Fehawng. oo Chlorine velease accident,

e Control Room Air Conditioning System will continue to operate in the
complete recirculation mode, with no fresh air intake for the duration of the
exposure. Buildup'of CO, in the control room envelope during this short .
period will not exceed safe limits. Refer to Section 6.4.2.2.

c..-hﬂake_u\o oo rade withindhe range. &8 740 132 S s
required » The adkual Conbrol Reom Brundany, takage shall
be dutermined by {essting, And e expected o ke wetl bubcd
e YOO CFM makewp air cssained th the mdliolegial ana,bz;s;s

e

6.4.3-1 Amendment No. 25
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v 6.4.4 DESIGN EVALUATION

6.4,4.1 RadiologicallProtection

The evaluation of the radiological exposure to the control room operators is
presented in the .control room accident dose analysis given in Chapter 15.
Section 15.6.5.4.4 shows the doses following the design basis accident (LOCA)
and demonstrates compliance with GDC 19.

6.4.4.2 Toxic Gas Protection

Accidents involving hazardous chemical releases are discussed in
Section 2.2.3.

The significant source of toxic chemicals located onsite is a 55-ton rail tank
car of liquid chlorine which is used in the Circulating and Service Water
Chlorination System. The tank car is located near the Cooling Tower, at a
distance of about E550 ft. from the nearest Control Room normal air intake.

Bdd s
The design of the Control Room at the SHNPP includes quick response redundant
‘ chlorine detector system sensor probes located in the Control Room's normal
Aad * air intake, emergency air intakes, and by the chlorine storage area and
Tneerk Ak, 2 handling facility.4 o 22 and—si-gn a=ch

Py ) Q O - e B TR T TN W dato

- W a ate a Q ~a Rt O N-aRa ongd

Sollowing—chlorine—dotestion. The chlorine detector system's electrochemical

sensor probes are a polarographic probe operating at zero applied potential
between a platinum and silver electrode. The combination of the electrolytes
used in the cell at zero applied potential provide a sensor probe that is
highly specific to chlorine. High reliability is ensured with an electronic
system of solid state design and a detector system which requires no material
consumption except to detect chlorine.
In the presence of chlorine, the potential between the probes changes
initiating a signal to the system's processor unit. The processor unit

. determines whether the transmitted signal is a valid chlorine detection or a
‘ system malfunction. If a valid chlorine signal is detected, a signal is
transmitted to the system's control unit which initiates control room
isolation. Specific system malfunctions are alarmed; however,.the system is
fail safe and will provide control room isolation. Maintenance activities,
such as calibration, will be performed in accordance with manufacturer's
recommendation.

6.4,4-1 Amendment No. 21
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There are no significant off-site stationary sources of toxic chemicalse

vithin a five-nmile radius of SHNPP. Toxic chemicals are transported by
truck over US Highwiy 1, and by tank ciar over the tracks of the Seaboard
Rallroad, the tws transportation routes nearest to the plant. The
potential hazards from railroad accidents involving releases of toxic
chemicals other than chlorine have been evaluated in Section 2.2.3.3.1.
The probability that such an accident could pose a threat to control rooa
personnel was found'to be less than 10~7 per year, obvlacidg the
consideraticn of such a release in evaluating control room habitability.
%AC///{I? _
The potential hazards resultinz from/off-site chlorine release accidents
were evaluated {n Section 2.2.3.3. Two design basis accidents wvere

selected: the complete loss of of a 20-con tank cruck on US 1 or

P — — 4,

e —————————. ¢

of a 90~ton tank car on the Seaboard Railroad, both at points of nearest
approach to SHNPP. Neither accident posed a threat to control room
habitability uader the worst credible meteorological coniitions.

I3

seremmmmmmty ¥

TNSERLT No. 2

.zvmur'

‘These dcicctors are calibrated for 0 - 10 ppa full-scale and comply with
the intent of Regulatory Guide 1.95, as discussed in Section 1.8. Upon
sensing a high chlorine concentratiob, they will generate a signal which

will isolate and alarm the control room, £a=t&ne=cn=t%&ov=#ha=ovesstoea-to

i !

N

The sentence in the fourt ragraph of ] lcction eted on the attached
marked~Gp copy, sh be replac th :he f wing

~_
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The leakage rate of the control room HVAC valves are given in.Tables 6.4.2-)__~
and 6.4.2-2. The valves that isolate the control room outside air incakes/@re

TTdesigned with a ¥ second closure time. The Control Room Area Ventilation
System is discussed in detail in Section 9.4.1.

The control room design calls for a fresh air turnover rate of approximately
©-9 4 volume change per hour inside the control room HVAC envelope during normal

/ Consequently, the
control room design provides adequate protection for control room operators
from accidents involving release of chlorine both onsite and offsite. In
addition, full face Scott Air Packs are stored in the Control Room. The

proc.cdt.\rcs"g.m&zgem for chlorine releaseScallb’ for immediate donning of the

breathing apparatus by the operators on detection d“chlorinepin the Control "
Room, Adequate bottled air capacity of at least six hours is‘available for - -
theé)ntrol room occupants as discussed in Section 6.4.2.2, CONMCENTRAT o)

AR ITAKE duct oR1W The chlonive STora \j£ AREA.
Toxic chemicals stored onsite are listedVin Table 6.4.4-1. Sulfuric acid and -

sodium hydroxide do not present dangers to control room habitability because
/E\Ware non-volatile¥ (Begides Yll.}\;i»ffe, Vemxc ,ng/enf,
Md;. a Wepyf% re_simple dsphyxiants .«and_bectme igerdus
— @ar ing edncentratiomé in A1ir. /Since an analysis based on Regulatory Guide
Tngert 1.78 shows that the concentration of these gases in the Control Room will be

No. 4 below one percent under the condition of accidental release, these gases have
no potential for adversely affecting control room habitability.

Refer to Section 1.8 for the SHNPP position on Regulatory Guide 1.78.

N4
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Exez 7AE Rﬂy
Sirn ou:lcakage,,of «06 voluaes per hour under a positive pressure

of 1/8" water gauge following isolation, the control room WOTF3 fulfills
the requirenents for Typl V of R.G. 1.95, Table 1, for the purpose of
evaluating on~site release, with the clardification noted in Section 1.8.
The naxinumn quantity stored in a single tank (55 tons), at the specified
distance of 1,580 feet from the control roo-. is vithin the allowable

linit calculated from the data in Tad /oc R.& \-45, ¥
/\/S;&E‘T

ed part thae ¢ d para ob. i-
d be replafed the ovtng

I/VSE@rA‘O: “\«-\

Hydrogen ani nitrogen are siample asphyxiants and would pose a threat to
control habitability only {f :iuy vere to apprechbly reduce the oxygen
concentration in the control room, while carbon dioxide levels of up to 12
can be tolerated for a limited period of time.
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TABLE 6o4¢4-1

TOXIC CHEMICALS STORED ONSITE

PISTANCE.
HORIZONTAL TGEEAFRANCGE FROM
: NO. OF TANKS/ THE CONTROL ROOM NORMAL
TOXIC CHEMICAL LOCATION CAPACITY, EACH VENTILATION INTAKE, FT.
Sulfuric Acid At Cooling
(4,80 >TfEEEE> Tower 1/7800 gal. 950
274 (IODo/bS At Turbine
Bldg 1/5473 gal. 400
At Water -
Treat. Bldg. 1/7820 gal. 530
Sodium Hydroxide At Cooling
Tower 1/1700 gal. 1000
At Turbine .
Bldg 1/8883 gal. 380 )
At Water 1/10,500 gal. 750
Treat. Bldg. )
Nitrogen 'Gas Storage 1 system/ ‘ 700

(N,) (Liquid)

Carbon Dioxide
(C02) (Liquid)

Oxygen
(0,)

Hydrogen
(HZ) (Liquid)

Chlorine
(Clz) (Liquid)

Area

Gas Storage
Area

Gas Storage
Area

Gas Storage
Area

Storage Shed
At Cooling
Towers

10,584 1lbs.

1 system/ 700
4,000 1bs. liquid
1,290 1bs. vapor

1 System/ 700

60,400 scf

1 System/ 700

1,500 gal.

1/110,000 1bs 53U 19
I1SRD
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6.4.5 TESTING AND . INSPECTIONS

The major items of equipment\required to maintain the habitability of the
Control Room are the stxrits harcoal filter trains, mechanical
refrigeration water chillers, fans and fan coil units, and chilled water
pumps. These units are thoroughly tested in a program consisting of the
following: ‘

a) Shop component qualification tést.
b) Field preoperational tests.

These systems and their components, which maintain Control Room habitability,
are subjected to documented preoperational testing and in-service surveillance
to ensure continued integrity. Testing and inspection is also discussed in
Sections 6.6, 9.4.1.4, and 14.2.12., Pump and valve testing is delineated in
Section 3.9.6.

Tests are conducted to verify the following for both normal and emergency
conditions.

a

a) System integrity and: leaktightness. -
“roans

b) Inplace testing of emergency filter piemmms to establish leaktlghcness

of=Eeroms and design parameters of the high-efficiency particulate air

and charcoal filters.

c) Proper functioning of system components and control devices.
d) Proper electrical and control wiring.

!
e) System balance for design airflow, water flow and operational
pressures.

E':m < <<
6.4.5.1 3%,- Ch:;coal Filter Trains

Initial performance verification and periodic surveillance tests a
conducted to ensure operabxllty and performance of both stamdhy charcoal
filter systems. Components in these filter systems have been designed to,
and are tested in accordance with, the codes and requirements cited within
Regulatory Guide 1,52 (see Section 1.8).

6.4.5.2 Water Chillers

During shop testing the water chillér impellers are subjected to an overspeed
test and dynamic balancing. This overspeed test is in excess of 125 percent
of the impeller operating speed. The rotor part of the compressor drive motor
is dynamically balanced. Preoperational testing in the field is discussed in
Section 14.2. Inservjce inspection on the. safety Class 3 components of the
chillers will be performed in accordance with Section 6.6.

6.4.5-1 Amendment No. 20
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6.4.5.3 Fan or Fan Coil Units

Fan impellers are subjected to static and dynamic balancing. Cooling coils
are hydrostatically pressurized and leak tested. A performance test or
manufacturer's certified rating in accordance with Air Moving and Conditioning
Association (AMCA) or Air Conditioning and Refrigeration Institute (ARI)
standards is required. Preoperational testing is delineated in Section
14,2.12, Operating fan or fan coil units will be checked periodically for
unusual vibration and high bearing and motor temperatures. ' PhE=owitmeriiismise-.

T S ==
6.4.5.4 Pumps

Each chilled water pump is tested to verify the pump performance
characteristics. Preoperational testing shall be delineated in

Section 14.2.12. Operating pumps will be observed for leaks, suction and
discharge pressures, and flowrates. The pumps will be rotated periodically.

6.4.5.5 Considerations Leading to the Selected Test Frequency

The frequency of performing the surveillance tests is determined by the
following considerations:

a) Preoperational test data. )
b) Normal control room area ventilation system performance data.
c) Continuous monitoring of the Control Room Area Ventilation System,

which gives an indication of building tightness and system performance.

6.4,5-2 Amendment No.
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6.4.6 INSTRUMENTATION REQUIREMENT

tos | The control room alr conditibning system instrumentation is designed to assis¥ Fhe cpurccto,~
men o bt habitability conditions in the Control Room with=minimum
attentionzfrom=the=opperator. System instrumentation, control switches and
alarms on the Main Control Board provide the operator with the information

concerning the status of the system and enables the operator to take the
proper course of action.

System instrumentation and control switches, with the exception of those for
the emergency filtration trains and emergency intake valves, are located on

the auxiliary control panel/for use when the Control Room is evacuated.
QL. ~Xva riers pan\.\s

The radiation monitors are provided with adjustable setpoints and associated
alarms such that the operator is notified if any predetergined_increase in

A ‘{a@/ Dy KL

1 wing A0 gt L AN BT A e roddction:,

Sqd1gact Ly g§£ >t hpCopts '°~”ff'"3 the event that the high radiation d
setpoint is reached, the normal outside air and emergency air 1ntakegAEEE?“G%iiz;E:;;;FéJ
automatically isolated. The ppere@~ will ovepda the ToolatTuon Stgnec o T cEe
EMmersertay- i Miakep Hoaf has ~Hhe leest maicachive ievel Yo presSm ze e Cre rchvol «

The radiation detectors and displays meet the*requirements for the post * Reont
accident monitoring systems including IEEE-279, as discussed in Sections 7.3, \fLQVQJcFELb

11.5 and 12.5.

Chlorine detectors are located adjacent to the chlorine storage facility and
dn each outside air intake of the Control Room. —6-

f§§§§§§§§§,éahigh chlorine concentration automatically closes all air intakes aund @lhaursE.
to the ngpr 1 Room. For detailed discussion of chlorine detection see
Section @2 y; ‘;2.2.5.5,1

ndicators are provided for the emergency air intake flow to show the operator
muke t=the flowrate| 4 ,_,g_ tg/of 400 LI as 6,4
operaty t"- ; T3 ow“oyk.od ‘at; :»_' 7

gV g5 -

r‘c_wd S \Df"tssufl 2eton o N I 19
Smoke detectors are provided at the normal outside air intake and throughout -
the control room area. In the event of a smoke alarm in the control room &
area, the operator manually initiates the smoke purge fans which convert the(}é&konudﬂaLU;
Control Room HVAC System to a “once through” system. If smoke is detected at ‘v‘i“{fﬂ

the normal outside air intake, EHE-operator:manually-igsolates” the Control Roomus
ind Ve  HVAC Systems /Uns M Hhe Rl recarculoctioin moede. «

The following Control Room Air Conditioning System parameters are monitored
and alarmed when abnormal conditions exist:

a) Normal outside and emergency air intake radiation level

b) Normal outside and emergency air intake chlorine concentration

6.4.6-1 Amendment No. 19
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c)
d)
e)
£)

g)
h)

9)
i)
k)
1)
m)
n)
o)
p)

q)

. ‘b
‘ SHNPP FSAR . ‘

Chlorine.storage area chlorine concentration

Normal outside air.tnthke smoke concentration

Control room area smoge concentration

Control room Air handling unit prefilter differential pressure
Control room air handling unit inlet temperature

Control room air handling unit beating and gcooling coil ouifide
temperature C“*Cf“ﬂ$, (eaan»«s

Control room air handling unit fan failure (low flow)

antrol room exhaust fan failure (low"flow)

Control room purge fan failure (low flow)

Control room pressure (relative to cutzide)the od:)c\cen“"OfCCk}
Emergency air intake fan failure (loﬁ ﬁlow)

Emergency alr filtration train status (diff. press.)

Emergency air filtration train humidity

Emergency air filtration-train inlet temperature -

Emergency air filtration train charcoal filter status

Refer to Sections 7.3 and 7.5 for a more detailed discussion of the control
room air conditioning system instrumentation and controls.

6.4.6-2 Amendment No. 14
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9.4.1 CONTROL ROOM.AREA VENTILATION SYSTEM 27

The Control Room Area Ventilation System consists of an Air Conditioning
System and an emergency filtration system to serve the Control Room.

27

Additional details of the Control Room Area Ventilation and habitability
systems are given in Section 6.4.

9.4.1.1 Design Bases "

The Control Room Air Conditioning Systemy (CRACS) provides heating,

ventilation, cooling, filtration, air intake and exhaust isolation, and‘SD;nauAVI 27
relative humidity camtnal for the control room envelope (as described in ,
Section 9.4.1.2) during normal operation and £allawing a design basis

accident.

Systems are designed to include the effects of the most adverse single actxve
component failure.

The high energy piping systems outside containment are listed and described in
Section 3.6A.2., Those listed systems are the CVCS, SGBS, FWS and the AFS. A
discussion of the analysis is provided for those systems in Section 3.6A.2
that demonstrate that the Control Room will not be adversely affected by a
pipe crack or break in an adjacent area. Figure 3.6A-2 shows the only high
energy p1p1ng adjacent to the Control Room with indication of break locations
and jet impingement envelopes.

ARE
The steam lines near the Control Room (elevation 305 feet) = located in the
turbine building at elevation 286.00 feet and separated by the Category I wall
of the RAB. The Control Room, including outside air intakes for control room
ventilation will not be adversely affected by any high energy pipe breaks.
The main steam line may be slightly radioactive but as discussed in Sections
15.1.5, 6.4.4 and 9.4.1 radiological impact would be limited to below
acceptable levels by ventilation systems and wall shielding.

The Control Room Air Conditioning is designed:

a) To maintain the Control Room at a design temperature of 75 F dry bulb 27
and maximum relative humidity not to exceed 50 percent, assuring personal

comfort as well as suitable environment for continuous operation of controls

and instrumentation. -

b) To detect the introduction of radioactive material into the Control

Room and automatically isolate all air intakes and exhaustsupon a high ' 27
radiation signal or SIS signal and to remove airborne radioactivity from the

Control Room to the extent that dose to the Control Room operator following a l 27
design basis accident does not exceed the limit specified in the General

Design Criteria 19.

c) To operate in conjunction with the Fire Detection System to remove l 27
smoke from the Control Room in the event of fire,

9.4.1-1 . Amendment No., 27 .
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d) To detect and limit. the introduction of chlorine into the Control Room
by automatic isolation of air intakes and exhausts upon detection of high
chlorine concentrations at the outside air intakes or adjacent to the chlorine
storage area. The environmental effect pertaining to control room
habitability following a design basis accident and chlorine exposure accident

. is discussed in Sections 2.2.3 and 6.4.4.2.

e) To be powered by the redundant Channel A and Channel B ESF buses.

£) To meet singlelgzzz;zlggggEggggﬂ failure in the system or a failure in a
single emergency power supply coincident with loss of offsite power.

g) To meet Safety Class 3 and Seismic Category I requirements and to be

tornado and missile protected. X system 1 /OA}s/c;t[Z}z ’W‘m‘r%/ S add 0 TACE:
Felems & walds f do0RS.

h) ' To permit testing, adjustment, and inspection of the principal system
components on a regular basis to assure system functional reliability.

9.4,1.2 System Description

The control room envelope, which is referred to as the "Control Room,"

" includes, in addition to the Control Room, 'the following auxiliary spaces.

a) Office area

b) Relay and termination cabinet rooms

c) Kitchen and sanitary facilities

d) Component cooling gater surge tank room

The computer rooms, protection and control equipment rooms, communication
rooms, instrument repair room, and cable vault located in the Reactor
Auxiliary Building are ventilated and cooled by independent cooling systems.

The Control Room Air Conditioning System is shown on Figure 9.4.1-1 and
principal system components design data are listed and described in

Table 9.4.1-1.

The CRACS is designed to maintain the control room envelope at a design
temperature of 75 F under normal and Desxgn Bases Accident conditions. Space
relative humidity is controlled not to rise above 50 percent. The air is
cooled by a cooling coil. The chilled water supply to the cooling coil is
provided by the Essential Services Chilled Water System (see Section 9.2. 8).
When heatxng is required, the air is heated by the electric heating coils to
maintain the design space temperature stated above.

9.4,1-2 Amendment Mo. 27

e



27 l

27

27 |

27 |

27

27

‘I’ SILNPP FSAR "'

9.4.1.2.1 Normal Operation

During normal operation, the Control Room Air Conditioning System operates in
a recirculation mode with the Emergency Filtration System de-energized. The
outside makeup air mixes with the returned air before it is conditioned by the
air handling units. The Control Room is maintained at a slightly positive
pressure with respect to i i so that the air from
other sources entering the Control Room is minimized.T The pressurization of
the Control Room is maintained automatically by means [of modulating exhaust

fan dampers. .
TAE AdliacenT anea

Each of the two supply air handling units are served by common supply and
return ductwork with all necessary accessories to make the system complete and
operable. All chilled water to the cooling coils is provided by Essential
Services Chilled Water System (see Section 9.2.8).

9.4.1.2.2 Post Accident Operation

Upon receipt of a SIS, high radiation at the outside air intake or high
chlorine concentration signal at the outside air intakes or adjacent to the
chlorine storage area, a Control Room Isolation signal is generated and the
following functions are performed automatically:

a) All- isolation valves at the normal outside air intake will close.

b) All isolation valves in the Control Room Smoke Purge System will close
(these valves are normally closed).

c) Both emergency filtration units will start and their respective valves
will open for "full recirculation mode.

d) All isolation valves in the Normal Exhaust System will close and the

operating exhaust fan will be de-energized.

e) Dampers for lavatory and kitchen which normally by-pass the return
system will open. .

Following the completion of the above automatic functions, the operator will
perform the following tasks:

a) Place one of the two emergency filtration trains on standby.
b) Select and open one emergency outside air intake path during

radiological accident to pressurize the Control Room (these paths are normally
closed).

9.4.1-4 Amendment No, 27
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function (refer to Table 9.4.1-4). Butterfly valves and/or dampers are
provided to isolate flow through affected heating/cooling units as

necessary. Redundant' units are provided to assure adequate cooling or heating
as required. Malfunctioning HVAC equipment can be readily identified and
isolated from the Control Room. There is no significant effect to the control
room environment from the isolated malfunctioning train. Heating and cooling
equipment for the Control Room are remotely located and are not in the Control
Room.

In any event, the design of the plant is such that the Control Room can be
evacuated and the plant can be maintained in a safe condition from the
auxiliary control panel (refer to FSAR Section 7.4.1.11). The auxiliary
control panel area is serviced by totally independent HVAC units.

e) The ventilation system has sufficient redundancy to preclude inadequate
heating or cooling as described in Section 7.3.1.5.7 and as shown on
Figure 7.3.1-17 and Table 9.4.1-4. ]

ra X oI
The adequacy of the CRACS to limit ths\dosgStoYPersonnel is demonstrated in
Chapter 15) Sechion IS-6. S 4 Cortro\ Keorm.

Detection of radioactivity in the control room environment is provided by
radiation monitors as described in Sections 11.5 and 12.3.4., This system
permits immediate and automatic isolation of the control room normal and
emergency outside airjducts upon receipt of a high radiation signal and
enables the operator to select the least contaminated emergency outside air
intake for control room pressurization. Adjustable high radiation alarms are
provided to alert the operator of changes in contamination levels at both
post-accident air intakes. The control room area ventilation system isolates
all paths to the environment upon receipt of a high radiation signal as
described in FSAR Section 6.4.3.

Smoke detectors in the Control Room will actuate an alarm so that the operator
can initiate the smoke purge operation in the event of a fire.

Protection of Control Room personnel against an onsite chlorine release is
achieved by automatic isolation of the Control Room and the use of breathing
apparatus by the control room operators. For detailed evaluation of chlorine
incident ang safety precautions and equipment see Sections 2.2.3, 6.4.4.2 and
9.5.10203(0 .

Control Room air intake chlorine detectox, trip signals will cause automatic
isolation of the Control Room and will pfovide an audible alarm to the
operators, The means used to initiate automatic isolation meet single active
ailure and Seismic Category I criteriad The remote chlorine detection system
complies with the requirements of Regulatory Guide 1.95, revision 1, with the
clarifications stated in Section 1.8.

. l

Control room isolation will be accomplished within uéi-seconds after

detector trip. Openings to the Control Room will have a low leakage

design; whiEbh-dfcludes tifle rdqhived«Loi M fhel -t redchopansides air intake.®

vakvescand-tochkosethem. This includes doors, valves, and penetrations.
v T i e e e
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/ Normal. fresh air makeup 1s limited to one air change per
hour. An administrative procedure will specify that doors leading to the
Control Room be kept closed when not in use.

See Section 9.5.1 for the protection of the CRACS from the effects of fire.

9.4.1.4 Inspection and Testing Requirements

The CRACS undergoes preoperational and startup tests as described in
Section 14.2.12.1.58. Periodic tests are required as described in the
Technical Specifications (see Section 16.2). Inservice inspection
requirements are described in Section 6.6. Valve testing requirements are
described in° Section 3.9.6.

9.4.1-6a Amendment No. 27
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TABLE 9.4.1-1 (continued)

Motors . y

Quantity, Total

Type

Insulation

Enclosure and Ventilation
Code

HEPA Filters

Quantity, Total Banks

Cell size

Max. resistance clean, in. wg..
Max. resistance loaded, in. wg.

Efficiency

Material

Charcoal Adsorbers

Type

Quantity, Total

Material

Depth of bed (in.)
Face velocity (£pm)

Average atmosphere
regsidence time

9.4.1-9

1 per fan

25 Hp, 460 V, 60 'Hz, 3 phase,
Horizontal Induction Type

*Class H )’/—\{Pc'_‘. KH—

TEFC — XT
NEMA, O%%#%x8, Class 1E

2 per unit

24 in. high, 24 in. wide,
11-1/2 in. deep

1.0
2.0

99.97 percent when tested with
0.3 micron DOP

Glass or glass asbestos paper
separated by aluminum ingerts,

supported on cadmium plated
steel frame

Multiple gasketless bed cells
in air-tight housing

1 per unit

Impregnated coconut shell
(Meeting the requirements of
ANSI-N509, Table 5.1, year
in effect at purchase)

4 in,

40

0.25 seconds per 2 in. of
adsorber bed
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