PURPOSE

The purpose of this calculation is to determine if the control room air treatment
system is required during a control rod drop accident (CRDA) to maintain control
room doses within 10CFR50 Appendix A, GDC 19 acceptance criteria.

REASON FOR REVISION 1: The purpose of revision 1 is to incorporate
independent reviewers comments, design inputs relating to control room normal
ventilation intake flow rate, control room air volume, and to evaluate a ground .
level release to be consistent with SRP 15.4.9 (loss of off-site power).

METHODOLOGY

The UFSAR CRDA analysis assumed a maximum of 1% of the noble gas activity
and 0.5% of the halogen activity in a fuel rod are released to the coolant. The
SRP assumes 10% of the noble gas and iodines are released to the coolant. The
resultant halogen and noble gas radioactivity described in the UFSAR assumed
to be released to the coolant as a resuit of a CRDA is compared to the calculated
reactor coolant source term using SRP 15.4.9 methodology. For conservatism,
the higher of the two coolant source terms is input to the Stone and Webster
computer code DRAGON.

Two cases are analyzed. Case 1 assumes elevated release to be consistent with
the UFSAR (REF 1.d) and case 2 assumes ground level release to be consistent
with SRP 15.4.9 (loss of offsite power).

DATA/ASSUMPTIONS

Nominal Reactor Power is 1850 MWL, A 2 % uncertainty is added. Therefore the
Reactor Power used in this calculation is 1887. (REF 1a, 6)

850 fuel rods exceed 170 cal/gm, which is the enthalpy limit for eventual cladding
perforation. Since U1's peak enthalpy will be less than 280 cal/gm, melting
does not occur.(REF 2,3, and 4)

Fuel assumptions.(REF 1.b, 1.c, and 7)

532 fuel assemblies.

62 rods/fuel assembly.

32,632 total rods. This number was taken from radiological calculation
1H-009, Control Rod Drop Accident. The total rods were based on the
actual fuel type in the Unit 1 core in 1991. Using only 8x8 fuel the total
number of rods would be 62 by 532 = 32,984. This would result in an
approximate 1 % decrease in source term (850/32,984 versus
850/32,632). Therefore, the dose contribution using the 1991 total
number of rods are conservative and also negligible.

Case 1: elevated release. (REF 1.d). Case 2: ground level release (REF 4). (see
METHODOLOGY section).

Release fractions (REF 4) : _

Amount of fuel gap activity is 10% of total activity in the rod (REF 5)



Fuel rods préesumed failed are assumed to have operated at 1.5 times
that of the average power level in the core.

All of noble gas and iodine gap activity instantaneously and uniformly mix
in reactor coolant in the pressure vessel at the time of the
accident.(REF 5) '

10% of the iodines and 100% of the noble gases are released from the
reactor pressure vessel to the turbine and condenser.

All noble gases in the turbine and condenser are available for release.

90% of the iodines are assumed to be removed by plateout and -
partitioning in the turbine and the condenser leaving only 10 %
airborne and available for leakage.

The turbine and condensers leak to the atmosphiere at 1% / day for a
period of 24 hours, at which time the leak terminates.

Main Condenser volume: 5.00E+04 ft3 (REF 7) - Not needed for this calculation
since the DRAGON computer code uses fractions per day times the activity
available for release to determine a release rate.

Control Room free volume : 1.31E+05 {t3. (REF 8)

The control room normal ventilation intake flow rate is 2250 cfm £ 10%. 2250 cfm
+ 10% = 2475 cfm, use 2500 cfm. (REF 14) . An additional 30 cfm in-leakage
is to account for 10 cfm inleakage to the control room assumed in
accordance with SRP 6.4, section 111.3.d.(2).(ii) and 20 cfm is assumed to
account for an unfiltered inleakage from a drain (REF 11).

Credit is not taken for Control Room Air Treatment System initiation to determine
if filtration of the intake air is required to meet 10CFR50 Appendix A GDC 19
criteria. ) )

U1 stack 0-2 hour X/Q is 3.12E-04 sec/m3 and the 2-720 hour X/Q is 1.22E-08
sec/m3. :

U1 turbine building blowout panel 0-2 hour X/Q is 1.93E-03 sec/m3. This value is
conservatively used for the postulated 24 hour release duration. (REF 9)

Radioactivity assumed in the coolant as a result of a postulated CRDA as
described in the UFSAR is: Halogens = 5.62E+04 Ci and Noble Gas =
6.64E+04 Ci.(REF 1.d)

Breathing rate of 3.47E-04 m3 / sec is conservatively assumed for the duration
(0-720 hours) of the accident. (REF 12)

10CFR50 Appendix A, GDC 19 dose limit of 5 rem whole body or equivalent.
This equates to 30 rem thyroid and 30 rem beta (skin) (REF 13).



CALCULATION

1.0 COOLANT SOURCE TERM BASED ON SRP METHODOLOGY

TABLE 2
ISOTOPE Ci/MWt MWt TOTALCORE ACTIVITY IN
® @ ACTIVITY COOLANT
® @®
Ci Ci

1-131 2.90E+04 1887 5.47E+07 2.14E+05
1-132 4,20E+04 1887 7.93E+07 3.10E+05
1-133 4.80E+04 1887 9.06E+07 3.54E+05
1-134 6.20E+04 1887 1.17E+08 4.57E+05
1-135 4.90E+04 1887 9.25E+07 3.61E+05
TOTAL 1.70E+06

KR-83M 3.00E+03 1887 5.66E+06 2.21E+04
KR-85M 6.50E+03 1887 1.23E+07 4.79E+04
KR-85 3.00E+02 1887 5.66E+05 2.21E+03
KR-87 1.20E+04 1887 2.26E+07 8.85E+04
KR-88 1.70E+04 1887 3.21E+07 1.25E+05
KR-89 2.00E+04 1887 3.77E+07 1.47E+05
XE-131M 1.80E+02 1887 3.40E+05 1.33E+03
XE-133M 2.00E+02 1887 3.77E+05 1.47E+03
XE-133 5.60E+04 1887 1.06E+08 4,13E+05
XE-135M 1.70E+04 1887 3.21E+07 1.25E+05
XE-135 9.80E+03 1887 1.85E+07 7.23E+04
XE-138 4.40E+04 1887 8.30E+07 3.24E+05
TOTAL . 1.37E+06

® GE BWR 6, Technical Descﬁption of a single cycle Boiling Water Reactor

Nuclear System, January 1, 1974 (Table F.2.3-9)
@ 1850 MW1 * 1.02 (DATAJASSUMPTION # 1)

® Column @ * Column @
@ Column ® * (850 failed rods / 32,632 total rods)*1.5 peaking factor * 0.1

(DATA/ASSUMPTIONS #2, 3, 5.a, 5.b, and 5.c)

As can be seen by comparing the total halogen and noble gas activities in Table
2 Column 4 to those described in the UFSAR (DATA / ASSUMPTIONS #11, the
activity in the coolant using SRP methodology is greater than that the UFSAR
coolant source term. Therefore the activity in the coolant using SRP methodology
will be for this calculation.

2,0 ACTIVITY AVAILABLE IN CONDENSER



As stated in DATA/ASUMPTIONS 5.d all the noble gases and 10% of the
iodines are released to the turbine and condenser. Therefore, Table 1
Column @ is multiplied by 0.1 for iodines and 1.0 for noble gases to
determine activity in the condenser.

TABLE 3

ISOTOPE ACTIVITY TO CONDENSER
1-131 2.14E+04
1-132 3.10E+04
1-133 3.54E+04
1-134 4.57E+04
1-135 3.61E+04
KR-83M 2.21E+04
KR-85M 4,79E+04
KR-85 2.21E+03
KR-87 8.85E+04
KR-88 1.25E+05
KR-89 1.47E+05
XE-131M 1.33E+03
XE-133M 1.47E+03
XE-133 4.13E+05
XE-135M 1.25E+05
XE-135 7.23E+04
XE-138 3.24E+05

The above condenser activity is input to DRAGON runs # 9014 and 8946 dated
5/16/98. The card inputs to these runs are included in Appendix A.

DRAGON inputs for case 1:

Main Condenser volume: 5.00E+04 ft3 (DATA/JASSUMPTION # 6)
Main Condenser release rate: 0.01 fractions per day (DATA/ASSUMPTION #5.g)
Unit 1 Control Room (DATA/ASSUMPTIONS #7 - 9)

volume: 1.31 E+05 fi3

intake rate 0 to 720 hours: 2530 cfm

filter efficiencies 0 - 720 hours = 0
Breathing rate O - 720 hours is 3.47E-04 m3 /sec (DATA/ASSUMPTION #12)
0-2 hour X/Q: 3.12E-04 sec/m3 2 - 24 hour X/Q: 1.22E-08 sec/m3
(DATAJASSUMPTION #10).
Fraction of iodine inventory available for release is 0.1
Fraction of noble gas inventory available for release is 1.0

DRAGON inputs for case 2 is same as for case 1 with the exception of 0-24 hour
X/Q = 1.93E-3 sec/m3



RESULTS

The 0 - 720 hour Unit 1 Control Room Doses are as follows

TABLE 4
CRDA TO U1 CONTROL ROOM - ELEVATED RELEASE
UNIT 1 CR DOSES, GDC 19 LIMIT,
REM REM
THYROID 4.50E-01 30
GAMMA 7.10E-04 5
BETA 9.21E-03 30
TABLE S
CRDA TO U1 CONTROL ROOM - GROUND RELEASE
UNIT 1 CR DOSES, GDC 19 LIMIT,
REM REM
THYROID 2.76E+01 30
GAMMA 1.44E-02 5
BETA 3.37E-01 - 30

CONCLUSIONS

The revision to control room volume and control room ventilation intake flow rate
had negligible impact on the control room operator doses. The control room
doses resulting from both a ground level and elevated release are within the
dose guidelines of 10CFR50 Appendix A GDC 19 assuming no control room air
treatment system initiation. Therefore, the control room air treatment system is
not required to meet the guideline doses.



COMPUTER RUN LOG

JOB # DATE DESCRIPTION OF RUN
9014 5/16/98 DRAGON (REF 10) CRDA to U1 Control
Room-no filters,

elevated release
8946 5/16/98 DRAGON (REF 10) Same as above except

ground
level release.

Card images (2) are given in Appendix A
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From: <kulczyckyt@nimo.com>

To: WND2 .WNP3 (DSH)

Date: §/5/98 7:23am

Subject: NMP Unit 1 Control Rod Drop Accident
Darl,

My original e-mail did not go through, apparently because of the size of
the documents. Therefore I will send them to you one at a time.

Attached is one of the 4 calculations for the Unit 1 Control Room Air

Treatment system you requested yesterday during our telecon.

Unit 1 Control Rod Drop Accident
(See attached file: ulcrda.doc)

The documents are in WORD for Windows version 7.0 format - if unable to
read please call. My number is 315-349-1949 or trxy my pager
1-800-732-4365, pager # 1072. '

Ted Kulczycky
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PURPOSE

The purpose of this calculation is to determine if the control room air treatment
system is required during a control rod drop accident (CRDA) to maintain control
room doses within 10CFR50 Appendix A, GDC 19 acceptance criteria.

BACKGROUND

In March, 1984 NMP1 submitted to the staff the results of their control room
habitability study in response to NUREG 0737 TMI Task Action Item 111.D.3.4,
Control Habitability Requirements. The design basis accidents identified in the
submittal were the main steam line break and the loss of coolant accidents. The
staff required that the licensee use Standard Review Plan (SRP) 6.4, Control
Room Habitability System, as one of the documents to determine if the control
room habitability acceptance criteria was met. SRP 6.4, section 11.6, acceptance
criteria states that “In accordance with GDC 19 (Ref. 3), these doses (5 rem or
equivalent) to an individual in the control room should not be exceeded for any
postulated design basis accident.” Furthermore, SRP 15.4.9, Radiological
Consequences of Control Rod Drop Accident (BWR), requires a specific
evaluation of the CRDA for the first application involving a particular standardized
design to establish a reference point for comparison of future applications
incorporating the design. The Safety Evaluation Report (SER) received from the
staff in May, 1984 stated “... The staff's conclusion is that control room operator
doses following design basis accidents would be within GDC-19 guidelines.” As
stated in the UFSAR section lll.B.1.5, Shielding and Access Control, “The most
limiting accidents are the main steam line (MSL) break accident and the
loss-of-coolant accident (LOCA) without core spray..."” However, supporting
documentation could not be found that supported the assumption that the control
rod drop and fuel handling (FHA) accident were also evaluated as part of the
study. As stated in the PURPOSE section, this calculation is for CRDA only. The .
FHA has been evaluated in calculation H21C045.

Although it has not been determined if the CRDA was required to be evaluated
as part of the Task Action Item. This calculation has been performed to
determine if the control room air treatment system would be required to mitigate
the radiological consequences in the control room to ensure an individual in the
control room will not received greater that 5 rem whole body dose or equivalent
for any postulated design basis accident.

METHODOLOGY

The resultant halogen and noble gas radioactivity described in the UFSAR
assumed to be released to the coolant as a result of a CRDA is compared to a
calculated reactor coolant source term based on the number of fuel rods that are
assumed to fail as a result of a CRDA. The higher of the two coolant source
terms is input to the Stone and Webster computer code DRAGON for
conservatism. The method used for release assumptions from the coolant to the
environment are consistent with the Standard Review Plan 15.4.9 (REF 4) with
the exception that an elevated release is assumed to be consistent with the



UFSAR (REF 1.d).
DATA/ASSUMPTIONS

Nominal Reactor Power is 1850 MWt. A 2 % uncertainty is added. Therefore the
Reactor Power used in this calculation is 1887.

850 fuel rods reach 170 cal/gm, which is th enthalpy limit for eventual cladding
perforation. Since U1's peak enthalpy will be less than 280 cal/gm, melting
does not occur.

Fuel assumptions.

532 fuel assemblies.

62 rods/fuel assembly.

32,632 total rods. This number was taken from radiological calculation
1H-009, Control Rod Drop Accident. The total rods were based on the
actual fuel type in the Unit 1 core in 1991. Using only 8x8 fuel the total
number of rods would be 62 by 5§32 = 32,984. This would result in an
approximate 1 % decrease in source term (850/32,984 versus
850/32,632). Therefore, the dose contribution using the 1991 total
number of rods are conservative and also negligible.

Elevated release (see METHODOLOGY section)

Release fractions

Amount of fuel gap activity is 10% of total activity in the rod

Fuel rods presumed failed are assumed to have operated at 1.5 times
that of the average power level in the core.

10 % of the gap activity for noble gas and iodines instantaneously and
uniformly mix in reactor coolant in the pressure vessel at the time of
the accident. Although Regulatory Guide 1.25 was used to define the
gap activity released to the coolant, only 10% of the krypton 85
activity was assumed to be released instead of the 30% stated in
RG1.25. Since Kr-85 had a negligible impact on dose. The computer

" run was not repeated. - '

10% of the iodines and 100% of the noble gases are released from the
pressure vessel to the turbine.

All noble gases in the turbine are available for release.

90% of the iodines are assumed to be removed by plateout and
partitioning in the turbine and the condenser leaving only 10 %
airborne and available for leakage.

The turbine and condensers leak to the atmosphere at 1%/day for a
period of 24 hours, at which time the leak terminates.

Main Condenser volume: 5.00E+04 {t3

Control Room free volume : 1.36E+05 {t3. The total volume, 1.69E+05 ft3 , is
multiplied by 0.8 to account for equipment located in the control room.
envelope (main control room, auxiliary control room, instrument shop, and
computer room).

Control Room normal ventilation intake flow rate: 3550 cfm + 30 cfm in-leakage.
This is calculated by taking the maximum flow rate of 16,300 cfm minus the
minimum recirculation flow rate of 12,750 cfm (REF 1.e). The additional 30
cfm is to account for 10 cfm inleakage to the control room assumed in
accordance with SRP 6.4, section 111.3.d.(2).(ii). An additional 20 cfm is



assumed to account for an unfiltered inleakage.

Credit is not taken for Control Room Air Treatment System initiation.

U1 stack 0-2 hour X/Q is 3.12E-04 sec/m3 and the 2-720 hour X/Q is 1.22E-08
sec/m3. :

Radioactivity assumed in the coolant as a result of a postulated CRDA is
Halogens = 5.62E+04 Ci and Noble Gas = 6.64E+04 Ci.

Breathing rate of 3.47E-04 m3 / sec for the duration (0-720 hours) of the
accident.

10CFRS50 Appendix A, GDC 19 dose limit of 5 rem whole body or equivalent.
This equates to 30 rem thyroid and 30 rem beta (skin). :

CALCULATION
UNIT 1 COOLANT ACTIVITY
TABLE 1
ISOTOPE Ci/MwWt MWt TOTAL ACTIVITY IN ACTIVITY
® @ CORE COOLANT FROM RELEASED TO
ACTIVITY RODS THE CONDENSER
® O] ®
Ci Ci Ci
1-131 2.90E+04 1887 5.47E+07 7.09E+03 _7.09E+02
1-132 4.20E+04 1887 7.93E+07 1.03E+04 1.03E+03
1-133 4.80E+04 1887 9.06E+07 1.17E+04 1.17E+03
1-134 6.20E+04 1887 1.17E+08 © 1.51E+04 1.51E+03
1-135 4.90E+04 1887 9.25E+07 1.20E+04 1.20E+03
TOTAL  4.34E+08 5.62E+04 5.62E+03
KR-83M 3.00E+03 1887 5.66E+06 1.07E+03 1.07E+03
KR-85M 6.50E+03 1887 1.23E+07 2.33E+03 2.33E+03
KR-85 3.00E+02 - 1887 5.66E+05 1.07E+02 1.07E+02
KR-87 1.20E+04 1887 2.26E+07 4.30E+03 4.30E+03
KR-88 1.70E+04 1887 3.21E+07 6.09E+03 6.09E+03
KR-89 2.00E+04 1887 3.77E+07 7.16E+03 7.16E+03
XE-131M 1.80E+02 1887 3.40E+05 6.45E+01 6.45E+01
XE-133M 2.00E+02 1887 3.77E+05 7.16E+01 7.16E+01
XE-133 5.60E+04 1887 1.06E+08 2.01E+04 2.01E+04
XE-135M 1.70E+04 1887 3.21E+07 6.09E+03 6.09E+03
XE-135 9.80E+03 1887 1.85E+07 3.51E+03 3.51E+03
XE-138 4.40E+04 1887  8.30E+07 1.58E+04 1.58E+04
TOTALS 3.51E+08 6.66E+04

® GE BWR 6, Technical Description of a single cycle Boiling Water Reactor
Nuclear System, January 1, 1974 (Table F.2.3-9)

@ 1850 * 1.02 (DATA/ASSUMPTION # 11)
® Column @ * Column @
@ Activity in coolant from rods = (Column ® / Total Core Activity) * Total Coolant

Activity

® Column @ * 0.1 for lodines and 1.0 for Noble Gases



2.0 COOLANT SOURCE TERM ASSUMING 850 FAILED RODS

TABLE 2

ISOTOPE Ci/MWt MWt TOTALCORE ACTIVITYIN

® @ ACTIVITY COOLANT
©) O]
Ci Ci
1-131 2.90E+04 1887 5.4TE+07 2.14E+05
1-132 4.20E+04 1887 7.93E+07 3.10E+05
1-133 4.80E+04 1887 9.06E+07 3.54E+05
1-134 6.20E+04 1887 1.17E+08 4.57E+05
1-135 4.90E+04 1887 9.25E+07 3.61E+05
TOTAL 4,34E+08
KR-83M 3.00E+03 1887 5.66E+06 2.21E+04
KR-85M 6.50E+03 1887 1.23E+07 4.79E+04
KR-85 3.00E+02 1887 5.66E+05 2.21E+03
KR-87 1.20E+04 1887 2.26E+07 8.85E+04
KR-88 1.70E+04 1887 3.21E+07 1.25E+05
KR-89 2.00E+04 1887 3.77E+07 1.47E+05
XE-131M 1.80E+02 1887 3.40E+05 1.33E+03
XE-133M 2.00E+02 1887 3.77E+05 1.47E+03
XE-133 5.60E+04 1887 1.06E+08 4.13E+05
XE-135M 1.70E+04 1887 3.21E+07 1.25E+05
XE-135 9.80E+03 1887 1.85E+07 7.23E+04
XE-138 4.40E+04 1887 8.30E+07 3.24E+05
3.51E+08

® GE BWR 6, Technical Description of a single cycle Boiling Water Reactor

Nuclear System, January 1, 1974 (Table F.2.3-9)
@ 1850 MWt * 1.02 (DATA/ASSUMPTION # 1)

® Column ® * Column @
® Column @ * (850 failed rods / 32,632 total rods)*1.5 peaking factor * 0.1

_As can be seen by comparing Table 1 Column 4 to Table 1 Column 4, the activity
assumed in the coolant as a result of 850 failed fuel rods is greater that the
activity in the coolant using the UFSAR coolant source term. Therefore the
activity from 850 failed fuel rods will be for this calculation.

ACTIVITY AVAILABLE FOR RELEASE

As stated in DATAJASUMPTIONS 5.d all the noble gases and 10% of the
iodines are released to the turbine and condenser. Therefore, Table 2
Column @ is multiplied by 0.1 for iodines and 1.0 for noble gases to



determine activity in the condenser.

TABLE 3

ISOTOPE ACTIVITY TO CONDENSER
I-131 2.14E+04
1-132 3.10E+04
1-133 3.54E+04
1-134 4.57E+04
1-135 3.61E+04
KR-83M 2.21E+04
KR-85M 4.79E+04
KR-85 2.21E+03
KR-87 8.85E+04
KR-88 1.25E+05
KR-89 1.47E+05
XE-131M 1.33E+03
XE-133M 1.47E+03
XE-133  4.13E+05
XE-135M 1.25E+05
XE-135 1.25E+05
XE-138 3.24E+05

The above condenser activity is input to DRAGON run # 5341 dated 4/29/98. The
card input to this run is included in Appendix A.

DRAGON inputs:

Main Condenser volume: 5.00E+04 ft3 (DATAJASSUMPTION # 6)
Main Condenser release rate: 0.01 fractions per day (DATA/ASSUMPTION #5.9)
Unit 1 Control Room (DATA/JASSUMPTIONS #7 - 9)

volume: 1.36 E+05 ft3

intake rate 0 to 720 hours: 3580 cfm

filter efficiencies 0 - 720 hours =0
Breathing rate 0 - 720 hours is 3.47E-04 m3 /sec (DATA/JASSUMPTION #12)

0-2 hour X/Q: 3.12E-04 sec/m3 2 -24 hour X/Q: 1 22E 08 sec/m3

(DATAJASSUMPTION #10)

RESULTS
RESULIS
The 0 - 720 hour Unit 1 Control Room Doses are as follows

TABLE 4
CRDA TO U1 CONTROL ROOM



UNIT 1 CR DOSES, GDC 19 LIMIT,

REM REM
THYROID 4.52E-01 30
GAMMA 7.65E-04 5
BETA ' 9.68E-03 30

CONCLUSIONS

The control room doses are within the dose guidelines of 10CFR50 Appendix A
GDC 19 assuming no control room air treatment system initiation. Therefore, the
control room air treatment system is not required to meet the guideline doses.

COMPUTER RUN LOG

JOB # DATE DESCRIPTION OF RUN

5341 4/29/98 DRAGON (REF 10) CRDA to U1 Control
Room-no filters
Card image is given in Appendix A
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. in response to NUREG 0737 TMI Task Action item [11.D.3.4, Control Habitability
" Requirements. The design basis accidents identified in the submittal were the main steam

. treatment system would be required to mitigate the radiological consequences in the control

" body dose or equivalent for any postulated design basis accident.
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PURPOSE

The purpose of this calculation is to determine if the control room air treatment system is
required during a control rod drop accident (CRDA) to maintain contro! room doses within
10CFRS0 Appendlx A, GDC 18 acceptance criteria.

BACKGROUND

In March, 1984 NMP1 submitted to the staff the results of their control room habitability study

line break and the loss of coolant accidents. The staff required that the licensee use Standard
Review Plan (SRP) 8.4, Coritrol Room Habitability System, as one of the documents to
determine if the control room habitability acceptance criteria was met. SRP 6.4, section I1.6,
acceptance criteria states that *In accordance with GDC 18 (Ref. 3), these doses (5 rem or
equivalent) to an individual in the control room should not be exceeded for any postulated
design basis accident.” Furthermore, SRP 15.4. 9, Radiological Consequerices of Control Rod
Drop Accident (BWR), requires a specific evaluation of the CRDA for the first applncahon
involving a particular standardized design to establish a reference point for comparisen of
future applications incorporating the design. The Safety Evaluation Report (SER) received
from the staff in May, 1984 stated *... The staffs conclusion is that control room operator
doses following design basis accxdents would be within GDC-19 guidelines.” As stated in the
UFSAR section 1I1.B.1.5, Shielding and Access Control, “The most limiting accidents are the
main steam line (MSL) break accident and the loss-of-coolant accident (LOCA) without core
spray..." However, supporting documentation could not be found that supported the
assumption that the control rod drop and fuel handling (FHA) accident were also evaluated as |
part of the study. As stated in the PURPOSE section, this calculation Is fof CRDA only The
FHA has been evalualed in calculation H21C046, -

Although it has not been deteérmined if the CRDA was required to be evaluated as partof the
Task Action Item. This calculation has been performed to determine if the control room air

room to ensure an individual i the control room will not received greater that 5 rem whole

METHODOLOGY

The resultant halogen and noble gas radioactivity described in the UFSAR assumed to be
released to the coolant as a result of a CRDA is compared to a calculated reactor coolant
source term based on the number of fuel rods that are assumed to fail as a result of a CRDA.
The higher of the two coolant source terms is input to the Stone and Webster computer code’
DRAGON for conservatism. The method used for release assumptions from the coolantto

the environment are consistent with the Standard Review Plan 15.4.9 (REF 4) with the
exception that an elevated release is assumed to be consistent with the UFSAR (REF 1.d).
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1.
2.

N

- DATAJASSUMPTIONS

Nominal Reactor Power is 1850 MWL A 2 % uncertamty is added. Therefore the Reactor
Power used in this calculation is 1887, .
850 fuel rods reach 170 cal/gm, which is th enthalpy limit for eventual cladding
perforation. Smce ut s peak enthalpy wull be less than 280 cal/gm, melhng does not
occeur,
Fuel assumptions.
_a. 8§32 fuel assemblies.
b. 62 rods/fuel assembly. :
c. 32,632 total rods. This number was taken from radiological calculation 1H-008,
Conlrol Rod Drop Accident. The total rods were based on the actual fuel type in
the Unit 1 coré In 1991, Using only 8x8 fuel the total number of rads would be 62
by 532 = 32,984. This would result in an approximate 1 % decrease in source term
- (850/32,984 versus 850/32,632). Therefore, the dose contribution using the'1591 -
total number of rods are conservative and also neghg:ble

"Elevated release (see METHODOLOGY section).

Release fractions
a. Amount of fuel gap activity is 10% of total activity in the rod
b. Fuel reds presumed failed are assumed to have operated at1 5 times that ofthe -
) average power level in the core. )
c. 10 % of the gap activity for noble gas and lodmes mstantaneously and umformly
mix in reactor coolant in the pressure vessel at the time of the accident. Although
Regulatory Guide 1.25 was used to define the gap activity released to the coolant,
only 10% of the krypton 85 activity was assumed to be released instead of the
30% stated in RG1.25. Since Kr-85 had a negligible impact on dose. The '
computer run was not repeated,
d.- 10% of the iodines and 100% of the noble gases are released from the pressure
vessel to the turbine.
- e. Allnoble gases in the turbine are available for release.’
f. 90% of the iodines are assumed to be removed by plateout and partitioning in the
turbine and the condenser leaving only 10 % airborne and available for leakage.
g. The turbine and condensers leak to the atmosphere at 1%/day for a period of 24
hours, at which time the leak termmates .
Main Condenser volume: 5.00E+04 ft* . |
Control Room free volume ; 1.36E+05 #°. The total volume, 1.69E+05 ft3 , is multiplied by-

0.8 to account for equipment located in the control room envelope (main control room,

auxiliary control room, instrument shop, and computer room).

Control Room normal ventilation intake flow rate: 3550 cfm + 30 cfm in-leakage. This is
calculated by taking the maximum flow rate of 16,300 cfm minus the minimum
recirculation flow rate of 12,750 cfm (REF 1. €). The additional 30 cfm is to account for 12
cfm inleakage to the control room assumed in accordance with SRP 6.4, section
I11.3.4.(2).(ii). An additional 20 cfm Is assumed to account for an unfiltered inleakage.

FORMAT # NEP-DES-08, Rev. 02 (FO2)




MAY-05-98 TUE 08:01 AM

P, 05

V¥ NIAGARA A R T
- 'HUMOHAWK TR SULATION.CONTINUATION'SHEET - - {Pages
NUCLEARENGINEERING | T B R T i HL - L (Net )

| B

Nine Mile Point Nuclear Station Unit: _1__ Disposition: _N/A___ |
Odginalor/Date .| Checker/Dute Calcuation No, Revisicn
T. M. Kurtz / 4/29/98 A. C. Moisan / 5/1/98 H21C046 00

Ref|

_ 9. Credit s not taken for Control Room Air Treatment System initiation. :
19 - 10. U1 stack 0-2 hour X/Q is 3.12E-04 sec/m® and the 2-720 hour X/Q is 1.22E-08 sec/m’.
11. Radioactivity assumed in the coolant as a result of a postulated CRDA is
Halogens = 5.62E+04 Ci and Noble Gas = 6.64E+04 Ci. L
10 12. Breathing rate of 3.47E-04 m®/ sec for the duration (0-720 hours) of the accident.
13. 10CFR50 Appendix A, GDC 19 dose limit of 5 rem whole body or equivalent. This
' equatesto 30 rem thyroidand 30 rembeta (skin). - -~ ~-- - - - - -

CALCULATION
1.0 UNIT 41 COOLANT ACTIVITY
' TABLE 1 _ :
" ISOTOPE CUMWE MWt TOTAL ACTIVITYIN .  ACTIVITY. .
' ® @ CORE COOLANTFROM RELEASEDTO °
ACTIVITY RODS THE CONDENSE
i Q ® ) ® .
Ci Ci Ci
1-131 2.90E+04 1887 5.47E+07 7.09E+03 7.09E+02
. 1132 -4 20E+04 1887 - 7.93E+07 1.03E+04 1,03E+03"
}-133 4.80E+04 1887 9.06E+07 1.17E+04 1.17E+03
1-134 6.20E+04 1887 1.17E+08 1.51E+04 . 1.51E+03
1-135 4,90E+04 1887 9.25E+07 1.20E+04 1.20E+03
' TOTAL  4.34E+08 562E+04 5.62E+03.
KR-83M 3.00E+03 1887 5.66E+06 - 1.07E+03 1.07E+03
KR-85M 6.50E+03 1887 _ 1.23E+07 2.33E+03 2.33E+03
KR-85 3.00E+D2 1887 5.66E+05 1.07E402 1.07E+02,
KR-87 " 1.20E+04 1887 2.26E+07 4.30E+03 4.30E+03
KR-88 .  170E+04 1887  3.21E+07 8.09E+03 .6.09E+03
KR-89 ° 2.00E+04 1887 3.77E+07 7.16E+03 7.16E+03
XE-131M 1.80E+02 1887 3.40E+05 6.45E+01 6.45E+01
XE-133M 2.00E+02 1887 3.77E+05 7.16E+01 7.16E+01
XE-133 5.60E+04 1887 1.06E+08 2.01E+04 2.01E+04
XE-135M 1.70E+04 1887  '3.21E+07 6.09E+03 6.09E+03
XE-135 9.80E+03 - 1887 1.85E407 - 3.51E+03 3.51E+03
XE-138 4.40E+04 1887 8.30E+407 1.58E+04 1.58E+04
’ TOTALS 3.51E+D8 6.66E+04

® GE BWR 6, Technical Description of a single cycle Boiling Water Reactor Nuclear System, | -
January 1, 1974 (Table F.2.3-9) _ '

@ 1850 * 1.02 (DATAJASSUMPTION # 11) .

@ Column @ * Columh @ _ .o .
@ Activity in coolant from rods = (Célumn @ / Total Core Activity) * Total Coolant Activity
@ Column @* 0,1 for fodines and 1.0 for Noble Gases '_
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T. M. Kurtz / 4/29/98

220~ COOLANT SOURCE TERM ASSUMING 850 FAILED RODS

TABLE 2

ISOTOPE Ci/MWt MWt TOTALCORE ACTIVITY IN
o @ ACTIVITY COOLANT

AN O L@ -
Ci Ci

131 2.90E+04 1887 5.47E+07 2.14E+05
[-132 4.20E+04 1887 7.93E+07 3.10E+05
1133 4.80E+04 1887 9.06E+07 3.54E+05
1-134 6.20E+04 1887 1.17E+08 4.57E+05

1-135 4.90E+04 1887 - 9.25E+07 3.61E+05 -

TOTAL 4.34E+08 .
KR-83M 3.00E+03 1887 5.66E+06 - 2.21E+04
KR-85M 6.50E+03 1887 1.23E+07 4.79E+04
KR-85 3.00E+02: 1887 - 5.66E405 2.21E+03:
"KR-87 1.20E+04 1887 2.28E+07 - 8.85E+04
KR-88 1.70E+04 1887 3.21E+07 1.25E+05
KR-89 2.00E+04 1887 3.77E+07 1.47E+05
XE-131M 1,80E+02 1887 3.40E+05 1.33E403
XE-133M 2.00E+02 1887 3.77E+05 1.47E+03
XE-133 5.60E+04 1887 1,06E+08 4.13E+05
XE-135M 1.70E+04 1887 3.21E+07 1.25E+05
XE-135 9.80E+03 - 1887 1.85E+07 7.23E+04
XE-138 4 AOE+04 1887 8.30E+07 3.24E+05
3.51E+08

® GE.BWR 6, Techmcal Description of a single cycle Bolling Water Reactor Nuclear System
January 1, 1974 (Table F.2.3-9)

@ 1850 MWt ™ 1.02 (DATA/ASSUMPTION # 1)

@.Column ®* Column @

" @ Column @ * (850 failed rods /- 32,632 totzl rods)*1.5 peaking factor * 0.1

A$'can be seen by comparing Table 1 Column 4 to Table 1.Column 4, the activity assumed in
the coolant as a result of 850 failed fuel rods is greater that the activity in the coolant using
the UFSAR coblant source term Therefore the activity from 850 failed fuel rods will be for this

caleulation.
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3.0 ACTIVITY AVAILABLE FOR RELEASE
As stated in DATAJASUMPTIONS 5.d all the noble gases and 10% of the iodines are

released to the turbine and condenser. Therefore, Table 2 Column & is multiplied by
0.1 fof iodines and 1. 0 for noble gases to determine activity in the condenser..

TABLE3. . . ...-.

ISOTOPE ACTIVITY TO. CONDENSER
1131 2.14E+04
1-132 3.10E+04 -
|-133 3.54E+04
1-134 4.57E+04
1-135 3.61E+04

KR-83M 2.21E+04
KR-85M 4,79E+04
KR-85 2.21E+03
KR-87 8.85E+04
KR-88 1.25E+05
KR-88 1.47E+05
XE-131M 1.33E+03
XE-133M 1.47E+03
XE-133 . 4,13E+05
XE-135M 1.25E+05
XE-135 1.25E+05
XE-138 3.24E+05

The above condenser activity is input to DRAGON run # 5341 dated 4/29/98 The card input
to this run is included in Appendlx A.

DRAGON mputs

Main Condenser volume: 5.00E+04 f' (DATA/ASSUMPTION # 6)
Main Condenser release rate: 0.01 fractions per day (DATAJASSUMPTION #5.9)
Unit 1 Control Room (DATAJASSUMPTIONS #7 - 9)
« volume: 1.36 E+05 ft*
» intake rate O to 720 hours: 3580 cfm
o filter efficiencies 0 - 720 hours = 0
Breathing rate 0 - 720 hours |s 3.47E-04 m° /sec (DATAIASSUMPTION #12)
0-2 hour X/Q: 3.12E-04 sec/m® 2 - 24 hour X/Q: 1.22E-08 sec/m’ (DATAIASSUMPTION #10)
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' . RESULTS
The 0 - 720 hour Unit 1 Control Room Doses are as follows
TABLE 4
CRDA TO U1 CONTROL ROOM
UNIT 1 CR DOSES, . GDC 19 LIMIT,
REM . REM
THYROID 452E-01 . 30
GAMMA 7.65E-04 5

BETA- S.68E-03 _ 30

CONCLUSIONS

The control room doses are within the.dose guidelines of 10CFR50 Appendix A GDC.'19
assuming no control room air reatment system initiation. Therefore, the control room air

treatment system is not required to meet the guideline doses.

-COMPUTER RUN LOG
JOB # DATE DESCRIPTION OF RUN '
5341 4/29/98 DRAGON (REF 10) CRDA to U1 Control Room-no filters |

Card image is given in Appendix A

FORMAT # NEP-DES-08, Rev. 02 (F02)



HAY-05-98 TUE 08:02 Al

P. 09

ef}

E \7 NIAGARA :

L4 MOHAWK ‘| Pages

NUCLEAR ENGINEERING "~ (Ne"‘—-—) :

‘Nine Mile Point Nuclear Stabon Unit: __1__ ' Dlsposmon NIA_
Originztor/Date Checker/Date Calcutation No, . Revislon
T. M. Kurtz / 4/29/98 A. C. Moisan / 5/1/98 ’ H21C046 . 1 00

REFERENCES

1.

n

WPN@"

Nine Mile Point 1 Fina!l Safety Analysis Report Revision 14

a. Table XV-9

b. 1.B.40 -

¢. XV.C.3.2

d. XV.C.4.5.1

e. ll.B.2.2
General Eleciric Standard Application for Reactor Fuel, anensing Topical Report, NEDE-
24011-P-A-13 Class’lll, August 1956.
Engineering Report for Application of GE11 to Nine Mile Point Nuclear Station Unit 1
Reload 12, GENE-770-31-1292, revision 2, April, 1893
NUREG 0800, Standard Review Plan 16.4.9, Radiological Consequences of Control Rod.
Drop Accudent (BWR).
Regulatory Guide 1.25, Assumptions Used for Evaluating the Potential Radiological
Consequences of a Fuel Handling Accident in the Fuel Handling and Storage Facility For
A Boiling and Pressurized Water Reactor.
Technical Specifications section 1.14, Amendment 142, page §
Calculation 1H-009, Control Rod Drop Accident, revision 00
$10-210-HV12, Control Room & Auxiliary Control Room, revision 00
Letter dated March 19, 1984, from T. E. Lempges (NMPC) to'D. B. Vassallo (NRC)

10 DRAGON computer code, SWEC Number NU-115, Version 5, Level O
11. NMPC Calculation S10-CR277.A-U1.210.

FORMAT # NEP-DES-08, Rev. 2 (F02)




P. 10

MAY-05-98 TUE 08:02 Al

N
NUCLEAR ENGINEERING S U —
Nine Mile Point Nuclear Station - Disposition: _N/A__*
. Originator/Dals . . Checker/Dale .. Caleutation No., R ‘Revision
T. M: Kurtz / 4/29/98 A. C. Moisan / 5/1/88 H21C046 00

7 Ref,
: APPENDIX A ( 1 ATTACHED)

CARD IMAGE OF COMPUTER RUNS

FORMAT # NEP-DES-08, Rev. 02(F02)




des0e nANGIAU ~— THASIN —e NULIR VSIS LEVON-— 4/S0/H6 ~= Ssses

LR A B A 4 caRrn IMAGS-OF ENPUT SUJNITTED 10 ORASON LA AR I A

CARD COLUMNS 1 2 3

a P Py .y n CARD - COLUMMS
. 123436749NID34AG5TAV0IDIASHETINI0NIZINSAETBANI2IAS6TN0L2IASATAIDIZ2IASATRIOLI 234547490
CaR» NO. : : -

1 $SNMPL CADA RECREATCO USING SAP MODTL AND 950 OF 32632 PINS PERF

2’ ;] 1011 1 1011 0 1 0 0 0.10 v 1.

a HAIN.CONNENSER © 5,00%4 0 1 0 0 0.0t .0 0 0
. A "CONTROL RONM . 1.384S ) o 0 o 1.0 0 0 t

5 _0s00#0 2.1444 31004 1.5808 4.5T+4 3.41¢4 0,0080 0.00¢0

& 0.0040 0.0080 0,000 2,2184 &, 7944 2,21¢3 A.ASHA 1.25F5

? TaqPIS 1oY393 1.47H) 4.1305 1.25¢5 To2304 D,0090 73,2445 .

0 1 1 a | § 1 0 3onN. JIS80.3.12-4 "1 1 2.0

9 2 o 0 o o 0 JI5A0. 3540.1.22-3 1 1 24.D

10 3

g (] 0 a 0 35490, JIS5A0.1.22-8 ‘1 1 720.0

l?JdSﬁYﬂQOIZJ‘S67Q°0I?Jl567600l2345&76?"!21‘567600lleBﬁ?ﬂOotZJ‘Sh?EQUlZJlSﬁYﬂQn

1hes g oy MOAVY(Q

ssfe<s

80 3Nl 86-50-AYH

WY 20

iﬂi?}i

9o
IAODCH Vo

(1 d

{rd



