28053103046 280523 %006

zDF\‘ ADOCK 05000302

Florida
Power

CORPORATION

May 23, 1988
3F0588-10

Document Control Desk
U.S. Nuclear Regulatory Crommission
Washington, D.C. 20555

Subject: Crystal River Unit 3
Docket No. 50-302
Operating License No. DPR-72
Control Room Habitability
NUREG 0737, Item III.D.3.4
Request for Additional Information (TAC No. 64805)

Dear Sir.

This lettar responds to your March 29, 1988 request for additional
informaticn regarding Crystal River Unit 3 (CR-3) control room habitability
conformance to NUREG 0737, Item III.D.3.4. Due to the length of your inquiry
statements they are not repeated in our response. In reviewing the

provided herein please also refer to Florida Power Corporation (FPC) letters
of December 18, 1986, May 7, 1987 and June 30, 1987.

In response to our telecon of April 19, 1988, FPC performs a quarterly
calibration on the local SO, tank detectors.

1. Deleted by NRC

2.

Single Failures

FPC utilized SRP 6.4 as a guideline and no commitment was made to adhere
to Standard Review Plan (SRP) 6.4. Modifications have been made to the
plant in response to NUREG 0737. Required adherence to SRP 6.4 is

beyond our comitments made in response to NUREG 0737 and would be a
backfit for CR-3.

3. Doors
In the event that control room habitability doors need to be left open,
a watch will be posted to provide a means of closure if an event occurs
which require the doors to be closed. The effect of door opening for
personal ingress and egress during the event was considered in the
analysis by including an additional 10 CFM unfiltered inleakage as
specified by RG 1.78. This subject is discus.ed further in our June
30,1987 submittal.
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4.

Penetration Seals

Regulatory Guides do not require FPC to test the control camplex
envelope for air tightness since the (R-3 control complex habitability
analyses demonstrate conservative margin while utilizing required in-

leakage values.

The following additional information is provided to support the use of
"SILASTIC" 732 RIV Adhesive/Sealant to reduce air in-leakage to the CRE
at penetration seals.

Silicone sealants miacoeptad by industry as bﬁ very statr:: wi;h
high recovery properties (Reference 1). These ants are affected
by ozone, have excellent resistance to weathering, to moisture, and to
ultra violet radiation. Because of these properties, silicone sealants
are frequently selected for exterior applications (Reference 2). There
are two major manufacturers of silicone sealants: General Electric
Company and Dow Corning Corporation. Both furnish finished sealant
products. Therefore, they have the capability for exercising in-plant
quality control that assures the end product is quite uniform from batch
to batch. 1In this case, the Dow Corning "SILASTIC" 732 RIV
Adhesive/Sealant has been selected for a sea.ing application within a
building interior where the envirormental conditions are relatively
controlled and benign campared to exterior aiplications. Due to the
inherent stability of the silicone sealant and its interior envirorment
applications, no deterioration of the sealant is anticipated over the
life of the plant.

In this particular application, the sealant is used as ar edge and
surface caulking in non-working joints, i.e. no movement. The very
minor pressure due to 1/8 inch water gauge pressure differential causes
negligible stresses in the sealant used as a caulking at contact joints
between materials forming the penetration seal. Where the sealant is
used as caulking at ductwor). penetrations, stresses in the sealant due
to vibration are not anticipated for the following reasons: HVAC
equipment to which the ducts attach are mounted on vibration isolation
devices. Second, flexible joints are included in the ductwork in close
proximity to the connectec. equipment further isolating any equipment
vibration from the ductwork.

Manufacturer data sheets for "SIIASTIC" 732 RIV Adhesive/Sealant were
furnished previously as Attachment No. 3 to the Control Room
Habitability Evaluation Report, June 30, 1987. The manufacturer's
description of this material states that the material can be used in

apg(]sé@tiaﬁ for extended periods in temperature environments up to
45 .

As substantiation, Attachment No. 3 preserted test data in Graphs I and
II for peel strength versus Heat Aging and Elongation vs. Heat Aging,

respectively. The maximum service temperature that the sealant will be
exposed to as part of the penetration seals for the CRE is the maximum
building internal design temperature of 120°F. The two graphs clearly

irdicate neither peel strength nor elongation sealant properties will be
affected by use in a 120°F enviromment.



The test rsu.is curve depicting design life versus service temperature
at 50% elongation presented in the same Attachment No. 3 indicates a
minimm design life of 40 years at a temperature of 202°F. For this
application, tix sealant will experience a maximum 120°F temperature and
will not be elongated because it is used in non-working joints within
the building. This *csting demonstrates that the material retained its
flexibility under more severe conditions than the sealant will be
sabjected to in this apolication, therefore, no other test results for
the silicone sealart are¢ considered necessary to substantiate use in
this application.

The following discussion is provided regarding the characteristics of
the interface between the sealant and the adjacent materials necessary
to perforw the passive sealing function in these norworking joints.

"SILASTIC" 732 RIV Adhesive/Sealant has been formulated by Dow Corning
to function as either an adhesive or as a sealant. Typical adhesive
uscs as described in the mam:facturer's data sheet include bording
gaskets in heating and refrigeration units, adhering auto and appliance
trim and other similar uses. When used as an adhesive, bond between the
two joined materials must exhibit good strength characteristics.

Surface preparation of the two joined materials is important, in those
cases, to abtaining a strong bond. Similarly, for a sealant joint
designed to acconmodate expansion and contraction movements, i.e. a
working joint such as in a building exterior joint, the strength of the
sealant bond to the adjoining materials must be capable of transmitting
the tension and campression in the sealant as the adjoined materials
mo/e. In this penetration sealing application, the sealant joints are
passive, i.e. no movement, and are not required to transmit forces.
Therefore, development of bond strength typical for adhesive
applications or for sealants in expansion/contraction movement joints is
not required for the details shown on attached Figure 4.1 to perform the
air tight sealing function. The bondability characteristic of the
"SILASTIC" 732 RIV Adhesive/Sealant which qualifies the material for use
as an adhesive, assures the minimal bonding necessary for these
applications.

As a conservative redundancy to the penetration air seals design, the
sealant caulking is provided on each face of typical penetrations.

Typical penetration sealing details where sealant was utilized are shown
in attached Figure 4.1.

Technical Specifi :
Toxic gas detection system technical specifications were originally
submitted in response to Generic letter 83-37 "NUREG~0737 Technical
Specifications" on June 22, 1983. However, as a result of reanalysis of
postulated accidental releases of toxic gas, the toxic gas detection
system technical specifications have been revised. These revised

technical specifications were submitted by FPC letter dated April 25,
1988,



With regard to periodic testing of the ~ontrol room inleakage rate, the
infiltration rate used in the dose calculations is 355 CFM (equal to
0.06 volume changes per hour) while the cai~ulated inleakage per RG 1.78
is 236 CM. Therefore, according to the Regulatory Guide this air
exchange rate is typical of a control roam with normal leakage
oonstruction features that do not require field verification. FPC does
not believe t-at one-time or periodic tests are required due to the fact
that the control roam habitability analyses conservatively (50% margin)
assumed the specified 0.06 air volume changes per hour.

This position is consistent with those stated in £RP Section 6.4, and
RGs 1.78, 1.95 and other accepted references (e.g. Murphy ‘nd Campe).

As a result, in-leakage determination technical specifizations are
considered to be inappropriate.

Evergency Filters
A. Lesign, Testing and Maintenance

The campliance of the design testing and maintenance of the
emergency filters with RG 1.52 is descri in FSAR Section 9.7.2.8
and Technical Specifications 3.7.7.1 and 4.7.7.1.

In acourdance with current CR-3 Technical Specification (TS)
4.7.7.1, the emergency filters shall be tested and maintained as
follows:

1. At least cice per 31 days on a STAGGERED TEST MASIS by
initiating, from the control room, flow through the HEPA
filters and charcoal absorbers and verifying that the system
cperates for at least 15 minutes.

2. At least once per 18 months or (1) after any structural
maintenance on the HEPA filter or charcoal absorbor housings,
or (2) following painting, fire or chemical release in any
ventilation zone communicating with the system by:

a. Verifyiry that with the systen operating at a flow rate
of 43,50C cfm +10% and exhausting through the HEPA
fil.ers and charcoal absorbers, the total bypass flow of
the system to the facility vent, including leakage
through the system diverting valves, is < 1% when the
system is tested by admitting cold DUP at the system
intake.

b. Veriiying that the ventilation system satisfies the in-
plact *esting acceptance criteria and uses the test
proce. .es nf Regulatory Positions C.5.a; C.5.c* and
C.5.d* of Requlatory Guide 1.52, Revision 2, and the
system flow rate is 43,500 + 10%.

c. Verifying within 31 days after removal that a laboratory
analysis ol a representative carbon s mple obtained in
accordance with Regqulatory Position C.6.b of Regulatory
Guide 1 52, Revision 2, meets the laborator testing

criteria of Regulatory Position C.6.a of Pagulatory Guide
1.52, Revision 2.
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d. Verifying a system flow rate of 43,500 CPM + 10% during
system operation when tested in accordance with ANSI
N510-1975.

After every 720 hours of charcoal absorber operation by
verif; ing within 31 days after removal that a laboratory
analysis of a representative carbon sample cbtained in
accordance with Regulatory Position C.6.b of Regulatory Guide
1.52, Revision 2

At least once per 18 months by:

a. Verifying that the pressure drop acroes the combined HEPA
filters and charcoal absorber banks is < 6 inches Water
Gauge while operating the sy~tem at a flow rate of 43,500
CFM +10%.

After each camplete or partial replacement of a HEPA banks
remcve > 99% of the DOP when they are tested in-place in
accordance with ANSI N510-1975* while operating the system at
a flow rate of 43,500 CFM +10%.

After each camplete or partial replacement of a charcoal
absorber bank by verifying that the charcoal absoipei.s remove
2 2% of a halogenated hydrocarbon refrigerant test gas when
they ¢re cested in-place in accordance with ANSI N510-1975%
while operating the system at a flow rate of 43,500 CFM +10%.

*The air flow distribution test of Section 8 of ANSI N510-1975 may be
performed downstream of the HEPA filters.

B.

Emergency Filter Dose Calculation Assumptions/Sensitivity

The assumptions used in the dose calculations for the
effectiveness of the emergency fiiter system consist of a) 95%
efficiency for the removal of all iodine species, b) ar. unfiltered
in-leakage of 285 CFM and c) immediate actuation of the emergency
filter system flow upon receipt of reactor building high pressure
or RM-A5 high radiation signals.

1,

The 95% efficiency is considered conservative based upon the
periodic testing efficiency anceptance c-iteria of 99% as
noted above. In addition, this val: ie consistent with the
sugryested guidance provided in R; 1.52 for a charcoal filter
with a 2 inch bed depth designed to operate outside the
primary contairment.

The assumption of an unfiltered in-leakage rate of 285 CFM
ard 70 CPM filtered in-leakage equals the total assumed in-
leakage of 355 CPM used in the dose evaluation. In addition,

it is more conservative than the calculated in-leakage rate
of 236 CFM.

In the event of a ten (10) minute delay in the manual

initiation of the emergency filter system the calculated
control ryom doses are as follows:
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Thyroid Inhalation Dose: 28.0 Rem
Whole Body Gamma Dose: 1.9 Rem
Beta Skin Dose: 17.7 Rem

Imediate

Thyroid Inhalation Dose: 2
Whole Body Gamma Dose:
Beta Skin Dose

~N = O
~Noom

Toxic Gas Protection

FPC's suibmittal to the NRC dated June 30, 1987 identified chlorine
(Clp), sulfur dioxide (SO,), and ammonia (NH;) as potentjal toxic gas
hazards that require cons tion in evaluating the Crystal River Unit-
3 (CR-3) Plant control room habitability. The allowable limits, as
defined in SRP Section 6.4, used by FPC as a quideline in evaluating
these potantial toxic gas hazards, are summarized below. Tie bases for
the selection of these limits are discussed below for mach of the toxic
gas hazards.

SRP 6.4 EXPOSURE TOXICITY ALIOWAHLE LIMITS EXPOSURE
CATBGORY Concentration ppm By Volume PERIOD

TOXIC CHEMICAL: cl, SO, NHj

Protective Action 15 36 100 2 min. or less
Short-Term: 4 12« 60 2 min. to 1 hr.
Long~Term: 1* 5« 50 1 hr. or greater

* Not applicable to CR-3 because the operators don self-contained
breathing apparatus within 2 minutes.

Chlorine

The protective action limit (2 minutes or less) utilized in evaluating
the chlorine hazard to the control room operators is based upon the
value of 15 ppi: provided in Regulatory Guide 1.78. The short-term (2
mimites to 1 hour) and long term (1 hour or greater) limits of 4 ppm ard
1 ppm cespectively correspond to the example of apprrpriate limits
provided in SRP 6.4, page 6.4-6.

Sulfur Dioxide

As noted in our previous submittals and discussions, the protective
action limit of 5 npm provided in RG 1.78 for SO, is not corsidered to
be appropriate nor consistent with either the RG 1.78 toxicity limit
definition, *» SRP 6.4 allowable limit de‘ermination guidelines, or
industrial < ience.

Regulatory Guide 1.78 specifies that the limit to be used as . n
acceptance criteria is the maximum concentration that an average human
can tolerate for two minutes without physical incapacitation. SRP 6.4
specifies that the protective action limit should aseure that e
operators will quickly recover after breathing apparatus is in piace,
therefore, it is also to be used to determine the acceptability of
emergency zone protection provisions during the time personnel are in
the process of fitting themselves with self-contained breathing
apparatus.



An SO, concentration of £ ppm is the OSHA limit assigned for
occcupational exposure (40 hour week), and corresponds to the SRP 6.4
guideline for establishing a long~term limit value (1 hour cr greater).
The use of this concentration as a protective action limit would
preclude the need for or consideration of the availability of self-
contained breathing apparatus to miti jate the toxic gas hazards
associated with . Since self-contained breathing apparatus is
provided and will utilized by the control room operators, a
protective action limit of 5 ppm is considered to be unnecessarily
restrictive.

Our previous submittal of May 7, 1987 cn "Control Room Habitability
Sulfur Dioxide Supplemental Report" provided a discussion of a realistic
short term toxicity limit and basis. The proposed limit of 125 ppm is
onsistent with cuarent industry toxicity limits for short term
exposures, espe-ially when considering a linear increase from ambient
and the only operator action required is placing his/her self-contained
breathing apparatus into operation during this 2 min. period.

However, because of the sensitivity of “he limit issue, additional data
on ﬁ effects were consulted (Ref. 3 and 4). The Reference (3)

logy results in a limit of 36 ppm to be used as the Emergency
Exposure Limit (EEL) as defined by the Cummittee on Toxicology of tle
National Academy of Sciences: "The EEL for short-term exposure to an
airborne contaminant is a concentration which when inhaled for a
specified single, brief period rare in the lifetime of an individual is
believed not to result in a period of disability or interference with
the performance of his assigned task." This EEL value was determined
based upon methods presented in reference (3) which proposes that the
EEL be calculated by 0.3 of the RDg, value (where RDg is the
concentr. .ior. of a sensory irritant at which a 50 percent decrease in
respiratory rate occurs, i.e. 120 ppm for SO,).

This concentration (120 ppm) is the value at which toxic effects could
be incurred with extended exposure to and is also considered to be
immediately dangerous to life or health the general literature.
Rased upon this data, the FPC acceptance limit has been changed to 36
ppm for SO,.

Reference (3) proposes that the short-term exposure limit (STEL) be
based upon a value equal to 0.2 of the (24 ppm). However, due to
diiferences in the defined exposure period for occupational STEL (15
minutes exposures, 4 excursions per day) versus the SRP 6.4 accident
STEL (2 minutes to 1 hour) as well as reported effects at this
concentration, a short-term limit value equal to 0.1 RDgg (12 ppm) was
selected.

References (3) and (4) provide sumaries of « perimental data on the
effects of the inhalation of SO, on man. These data show that the FPC
proposed protective action and short limits are acceptable.

Furthermore, no chronic or acute effects have been reported nor expected
at the proposed limits for the specified exposure peri_.is.



Ammonia

The protective action limit utilized in evaluating the NH; hazard to the
control room operators is based upon the value of 100 ppm provi
Regulatory Guide 1.78. The short term limit (60 ppm) is
value equal to 0.2 RDgy vhere an ammonia RDgy value of 300 ppm is used.
The long-term limit (50 ppmj corresponds to the OSHA-IWA limit for
occypational exposure (40-hour week) .

FPC letter dated March 17, 1988, advised you of the removal of the
ammonia detectors,

]
£

Toxic gas detection system technical specifications were originally
submitted in response to Generic Letter 83-37 "NURBEG~0737 Technical
Specifications" on June 23, 1983. However, as a result of reanclysis oi
postulated accidental celeases of toxic gas, the toxic gas detection
system technical specifications iave been revised. These revised
technical specifications were submitted by FPC letter dated April 25,
1988,

m

2. X A SALILLIE] SAp Al ALUs
Camitments for self-contained breathing apparatus were previously made
in our December 18, 1986 letter. The commitments were as follows:

FPC will ensure there are five air packs in the control rocom for
the necessary control room shift, as well as refill bottles. Ample
additional equipment to support extended use is located at
strategic locations throughout the plant.

The air packs are included in the preventative maintenance program
for air packs, and the control ruam shift will receive refresher
instruction on donning and using the air packs annually.

SRP Methodology

CR-3 is not an SRP plant and therefore, does not comply with the SRP
sections. Various SRP sections were used as guidelines only. Required
adherence to the SRP's for CR-2 will be considered a backfit.
Nevertheless, FPC has addressed your concerns in the following:

A. Damper Calculated lLeakage During Emergency Operation, Return and
Emergency Fans in Service:

The ~alculated damper leakage is shown in Figure 3.3-1 (attached)
of the "Control Roam Habitability Evaluation Report" furnished in
the Jur- 20, 1987 submittal. Lhe leakage noted in the figure was
based on the return and emergency fans in service stated in SRP
6.4. In part, SRP 6.4 states the leakage through the dampers nust
consider the additional leakage due to fan pressure in addition to
the base 1/8 in. wg. differertial pressure.

The following describes how the leakage through the various dampers
was calaulated. Conservative as=umptions used will also be
described.



1.

Dampers AHD-1 & AHD-1D:

As shown in the attached figure, these dampers are arranged
in series and located upstream (suction side) of the
emergency fans. As such it is subjected to a fan negative
pressure in addition to *'»  required base 1/8 in. wy.
differential pressure. The calculated negative pressuve
created by the fan is 0.11 in. wg. Thus, stated in SRP 6.4,
leakage must be basad on the total of 0.24 in. wg.

These dampers are replacement dampers installed in 1981.
They were bought to meet the leakage requirement of ANSI-509-
1°80, Class II dampers (Class I being bubble tight damper).

Fur Class II dampers, ANSI-509 requires leakage rate not to
exceed 8 CFM per sq. ft. of damper area when subjected to a 1

in. wg. differential pressure.

Dampers AHD-1 and AHD-1D are 44"H x 78"W (23.8 ft2) 44"H x
56"W (17.1 ft2) in size, respectively. For conservatism, the
calculated lealnge through these series dampers assumed that
the smaller damper failed to close and leakage througt the
bigger damper is 191 CFM (23.8 ft2 x 8 CFM/ft?) based on a 1"
wy. differential pressure. Leakage tiaough the damper at
0.24" wy. can be calculated as prescribed by ANS1-509 in the
following relationship:

(B
0P ™

CPM; = 191 (Qgg)vz = 191 X 0.49 = 94 CFM
1.0

Therefore, the in-leakage of 191 CFM noted in the previous
submittal, is extremely conservative and takes credit for the
series damper.

Dampers AHD-2 & AHD-99:

From the attached Figure 3.3-1, AHD-2 is 1
of the return fans. As such the dwper is
positive discharge fan pressure in addition
in. wg differential pressure. The total combined pressure
used to calculate damper out-leakage is equal to 0.7 in
Based on the marufacturer's published data, the out-l
from this damper (60" W x 54" H) at 0.7 in. wy. pressure
differential is equal to 68 CPM.

ted
ected
the /

%

&
g

¢
:

i

AHD-99 (36" W x 24" H) is not subjected to any fan pressure.
SRP 6.4 suggests that leakage should be calculated based on
the base 1/8 in. wg. differential pressure. For conservatism
1/4" wg. differential pressure was used. Based on the
manufacturer's published data, the leakage is equal to 16
CPM. Fram the attached figure it can be seen that leakage
from AHD-2 aut the discharge duct would now be the source of
in-leakage through AHD-99 and therefore, the net out-leakage
would be 68 CFM 16 CPM=52 CFM. However, the larger out-
leakage of 68 CPM was considemed for the cambination.
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This damper is located in the supply duct downstream of the
mtmuﬂhwj-cwtoapaitiwfmmin
addition to the base 1/8 in. wg. differential pressure. The
totalcabimdmtmdtomlmlaudnparout-lm
fram this damper (15" h x 42" W) is equal to 0.60 in. wg.
Based on the manufacturer's published data, the out-leakage
is equal to 37 CMM.

4. Dampers AHD-24 and AHD-25 (both 22" diam):

These dampers are the isolation dampers for fan JHF-21A. The
dampers open (close) when the fan is operating (not

operating). lu the emergency operation mode the fan is not
operating (dampers close). For conservatism, it was assumed

that one damper failed to close. Since the fan is not
operating, in-leakage through the other closed damper is
based on the SRP 6.4 base 1/8 in. wg. differential pressure.
For conservatism, 1/4 in. wg. differential pressure was used.
Per manufacturer's published data, the in-leakage is equal to
15 CPM.

5. Dampers AHD-26 and AHD-27:

Same as item 4 above, except that these dampers are the
isolation for “.r AHF-21B.

Leakage through this set of dampers is additive to the set of
dampers in item 4 because the two sets are in parallel paths.

Leakages through the above dampers are summarized on Figure 3.3-1,
The summary describes those dampers thai ieak out and leak in.

Since these two types are non-additive the greater of the two in-
leakage 221 CFM wac useu in the amalyses.

Damper Calculated Leakage Following RM-AS Actuation Without Fans in
Service.

The previous June 30, 1987 submittal did not include damper
leakage following an RM-AS5 actuation without fans in service
becruse this was not the worst case. Without the fans in
service, SRP 4.4 suggests that leakage should be calculated
by pressurizing the CRE to 1/8 in. wg. pressure. One-half of
this value is used to represent the base infiltration rate.

The damper leakage summarized in the attached Figure 3.3-1
is based on pressures higher than 1/8 in. wgy., therefore,
will bound the case without fans in service. Nevertheless,
this case is briefly addressed as follows:
Using the ANSI-509, (1980)
(ml ’/2 = CPMy
M

10



For Dampers AHD-1 & -1D:

" =W

CPM; = 191 (0.35) = 67.5 CFM
Similarly, for the othe:s dampers:

AHD-2 = 14g>l/3 = 28.7 CPM
0.7
AHD-99 = 16(;z§\l/2 = 11.3 CPM
1/4/
AHD-12 = 37(m)V2 = 16.9 CPM
0.6
AHD-24 & =25 = 1 1za)l/2 = 10.6 CPM
1/4
AHD-26 & 27 = 1 145)1/2 = 10.6 CPM
1/4

TOTAL 145.6 CPMM

1/2 x 145.6 = 72.8 CPM, < 221 CPM, Fans in service
Leakzge Through Access Doors and Each Segment of the CRE:

p 9 Each access door:

Based upon the test results described in Item 3.1.1 for

and in Attachment No. 2 to the "Control Room
Habitability Evaluation Report" furnished in a previous
submittal, the following are the calculated in-leakage rates
for each sealed door:

Door No. Calculated In-leakage, CFM
Cc-101 1.16
c-301 1.16
C-508 1.16
Cc-503 0.61
c-701 0.61
C-802 " 0.61

Total = 5.31 7 5.0
2. Each segment of the cortrol room envelope boundary:

As stated in Item 2.2 Control Room Envelope Inspection of the
"Control Room Habitability Ev.luation Report", a field
walkdown inspection was performed to visually examine each
penetration througl. the CRE. All penetrations where the
examination resulted in any question regarding airtight
integrity under the required design basis 1/8 inch water
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gauge pressure differential were subsequently provided with
airtight sealing. Sealing details consisted of silicone
sealant caulking, grout, and blanking plates as described in
Item 3.1.2 Penetcations of the "Control Room Habitability
Evaluation Report". Sealing was installed on both faces of
each penetraticn to provide further assurance of airtight

integrity.

With all penetrations sealed, air in-leakage for 1/8 inch
water gauge differential will be negligible. However, for
purposes of postulated accident analyses, a conservative

assumed value of 240 CFM is reflected in the analyses for

penetration in-leakage.

Since penetrations into the CRE are sealed against air in-
leakage, the percentage of assumed in-leakage through each
of the segments of the CRE boundary, i.e. walls, floor, and
roof, is reasonable based upon the relative number of
penetrations through the particular segment. The breakdown
of the 240 CPM assumed in~leakage is as follows:

Segment Assamed In-leakage, CPM
Floor 26
wall 208
Roof 6

Calculated leakage vs. Analysis Leakage

The calculated CRE leakage rates versus the values used in the
radioclogical and hazardous chemical analyses are shown below:

Calculated Amalysis Allowable

Rate Rate Rate*

M CIM CIM
Penetratiuns Negligible 240 480
Doors 5 9 10
Opening/closing - doors 10 10 10
Dampers (filtered path) 191 7¢ 70
Dampers (unfiltered path) 30 30 60

236 385 630

* Calculated gross leakage due to 1/8 in. wg. can be reduced hy 1/2
per SRP 6.4 Sectinn 3.d.2.1.

The calculated rate of 236 CPM, if used in the analyses, would
require periodic testing (to ensure that it is not being exceeded)
since this represents a value less thar 0.06 volume changes per
hour. To avoid the need for testing, the analyses used 355 CPM

(equal to 0.06 volume change per hour).



9.

10.

For conservatism in the radiological analysis, the 191 CFM filtered
damper leakage was reduced to 70 CFM with the balance of this
leakage assumed to come via the unfiltered penetration in leakage
pathway.

Section 4.1.2 of our June 30, 1987 letter described the worst case
ocn:litim for Building Spray operating modes which are consistant with

of NUREG 0737, Item III.D.3.4. See Section 6.B.3 of
thislcttartordoaes

XQ

(00 + CA) 4
X/Q = concentration (X) normalized to source
strength (Q), seconds per cubic meter

oW, = horizontal and vertical dispersion
parameters, meters

i = the mean wind speed, meters per second

c = the building shape factor (0.5),
dimensionless

A = the minimum cross-sectional area of the

contaimnment structure, 1850 square meters

For the control roam location at 10 to 40 meters dowrwind from the
contairment the dilution of radioactive release would be determined only
by the wind speed and the turbulance within the building wake cavity.

Therefore, ay and 0, are assumed to be negligible so that the equation

becames
K:: I
Q CA x [

Based on analysis of available (6/19/70 - A/19/71) low level (35') wind
data, X/Q values at the control room for the 0 - 2 hour time period were
deteminedbyran)urqummx/Qvalues formem.xrwuﬁspeedsanples
and ¢ "ablishing the 5th percentile conditions. This approach is
simil: - to the procedure for determining the X/Q value at the exclusion
distance for the 0 - 2 hour period of the DBA for the CR-3 FSAR.
However, only winds flowing from the SSE - clockwise - NNW were
considered for this analysis since the control room is located to the
B!Eottheom\:airmut msmparmntilewovalmmdetemi:ndto
be 9.0 x 1074 w/éamiawwimalzm/secwuﬂspeed X/Q
valmforthez-urnxrperiodualsomidaradtobeQOxlo
sec/m’ since the sector average conditions of the 2 - 24 hour of the DBA
are not significant considerations for calculations within the building
wake cavity.
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11. Bounding Event

As stated in the June 30, 1987 submittal, the MHA is considered the
bounding DBE for the control roam radiological evaluation. The source
terms for the design basis events considered in the FSAR are all well
below those of the MHA.

The radiological source terms for DBE's in areas surrounding the CRE in
conjunction with the rates of infiltration (see Respunse 8) would not
result in Control Room Operator doses that are in excess of those

presented for the MHA.

R. C. Widell, Director
Nuclear Operations Site Supvort
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TAHLE 1
CR-3 PLANT TOXIC GAS HAZARDS
ALIOWABLE LIMITS

SRP 6.4 EXPOSURE TOXICITY LIMIT EXPOSURE
CATFGORY Concentration ppm By Volume PERTOD

TOXIC CHEMICAL: cl, 50, NH;

Protective Action: 15 36 100 2 min. or less

Short-Term: * * 60 2 min. to 1 hour

Long~Term: * * 50 1 hour or greater

* Not applicable to (R-3 because the operators don self-contained
breathing apparatus within 2 mirutes.
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FIGURE 3.3-1
CRYSTAL RIVER UNIT 3

T l DAMPER LEAKAGE —
. i MACH.
- RM. e ROOS 11 I8~
AHD-25
AHD-99 N.O. AHD-1D EMERGENCY M‘m'u
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L_+_€;H-—— cons EQUIPMENT ROOM
e NC FANS
EMERGENCY
1 FILTER
EQUIPMENT ROOM -
— ol
m AHD-12
oL e
AN W
IN-LEAKAGE OUT-LEAKAGE
DAMPIR NO. CFm M __BASIS . COMMENTS
AHD-1,-1D 191 - -1.0" WG
(FILTERED PATH) > 1B WG ATM. PRFSSURE
AHD-2,-99 - 68 + 07" WG RETURN FAN DISCHARGE PRESSURE
AHD-12 - 37 + 06" WG SUPPLY FAN DISCHARGE PRESSURE
AHD-23,-25 15 - 18" WG > WBYWG ATM. PRESSURE
AHD-26,-27 15 - 179" WG > 18" WG ATM. PRESSURE
TOTAL 221 165

Since in-leakge ond out-leakage are non-additive ;

use the greater of the two, 221 CFM
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