From:

To:

Date:
Subject:
radmonitoxr

CC:

Darl Hood

WNP5.JJH, WNP6.JPS1

5/20/98 7:05am

NMPC Unit 1 Control Room (CR) doses resulting from MSLB & CR
setpoint. -Forwarded

WNPS5.RLE



From: <kulczyckyt@nimo.com>

To: WND2.WNP3 (DSH)
Date: 5/15/98 9:35pm
Subject: NMPC Unit 1 Control Room (CR) doses resulting from MSLB & CR

radmonitor setpoint.

Darl,

The attached calculation determines a setpoint limit for the Unit 1 control
room (CR) ventilation air intake monitors based on the radioactive
concentration at the CR air intake due to a Main Steam Line Break.

(See attached file: UIMSLBril.doc)

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

Ted Kulczycky

ce: GATED.nrcsmtp ("stinsong@nimo.com", "mazzaferropénim. ..



TITLE PAGE

CONTROL ROOM VENTILATION MONITOR SETPOINT - MSLB



Page No.
Calculation Title Page 1
Table of Contents 2
Reason for Revisions 3
Objective of Calculation 4
Method 4
Data/Assumptions 5
Table 1 - Post-MSLB Noble Gas Activity 8
Table 2 - Post-MSLB lodine Activity - 25 pCi/gm 9
Table 3 - Post-MSLB Iodine Activity - 10 pCi/gm 10
Calculation 11
Figure 1 - MSLB Accident Release Model 13
Table 4 - Activity Released to Environment 14

TABLE OF CONTENTS

Determination of CR Vent Monitor Isotopic Conversion Factors 15

Table 5- ,  CR Air Intake Monitor Isotopic Conversion Factors 16
Table 6 - CR Air Intake Monitor Response 18
Determination of CR Air Intake Monitor Setpoint 19
Table 7 - CR Air Intake Monitor Setpoint - 25 pCi/gm

Table 8 - CR Air Intake Monitor Setpoint - 10 pCi/gm

Results 22
Table 9 - Doses in Control Room, 23
Table 10 - CR Air Intake Monitor Setpoints 23
Table 11 - Activity Released to Environment 24
Conclusions 25
Computer Run Log . 26
References 27

APPENDIX A (3 pages) Card image of computer runs 29

20
21



Reason for Revisions

Revision 4
To update control room parameters:

The control room free air volume decreased from 1.36E+5 ft3 to 1.306E+3 ft3.
The normal intake rate decreased from 3550 cfm to 2500 cfm.
The emergency ventilation start time decreased from 32 seconds to 24 seconds
The emergency ventilation rate decreased from 3163 cfm, 32 seconds to 720 hrs,
to 2500 cfm,

24 seconds to 720 hrs.

Reference 1.e was deleted.
References 5, 13 and 18 were changed.

There were also numerous editorial changes.



OBJECTIVE OF CALCULATION

The objective of this calculation is to determine a realistic setpoint limit for control room
(CR) ventilation air intake monitors RE-210-42 (channel 11) and RE-210-43 (channel 12)
based on the radioactive concentration at the CR air intake due to the post-main steam line
(MSLB) accident release. The current setpoint of < 1,000 cpm is based on a maximum
radioactivity concentration (puff release) resulting from a MSLB accident with the total
reactor coolant iodine activity of 25 pCi/gm (REFs 6 & 2.¢). While re-establishing the
MSLB design basis accident, based on the as-built design information (an action required
for the closure of DER 1-97-0329), it was noticed that the radioactive isotopic
concentration at the CR air intake was less than the value required to reach the setpoint of
the monitor and initiate the CR emergency ventilation system/Control Room Air
Treatment System (CRATS). If the CRATS is not credited for the removal of iodine
during and after the MSLB accident, the CR thyroid dose will exceed the GDC 19 limit
(REF 11) for the current Licensing basis (REFs 1, 2, & 15). Therefore, the CR vent
monitor setpoints are re-established for the following two cases:

1. The total iodine concentration of 25 pCi/gm in the reactor coolant released during
the MSLB accident.

2. The total iodine concentration of 10 pCi/gm in the reactor coolant released during
the MSLB accident.

An additional case is analyzed with the CRATS actuation and total iodine concentration of
25 nCi/gm in the reactor coolant released during the MSLB accident.

METHOD

This section provides a brief discussion of the general methodology used in calculating the
CR ventilation air intake monitor setpoints for the above two cases due to the MSLB
accident releases. Additional details are provided in the specific calculation sections.

The DRAGON computer code (REF 14) is used to calculate isotopic activities in the
turbine building (TB), the environment outside and inside the CR, and doses in the CR
due to airborne activity. The initial noble gas and iodine isotopic activities released from
the MSLB are taken from Tables 1, 2, & 3.

The break of a main steam line downstream of reactor building outboard isolation valve
represents a potential escape route for reactor coolant from the vessel to the atmosphere
until main steam line isolation valve closes within 11 seconds after the accident. The
steam line break will be sensed by either increased pressure drop across the venturis or
increased temperature in the main steam tunnel. The MSLB results in clad temperature no
higher than the normal operating temperature, thus no clad perforations occur (REF 17,
page 1-1). Therefore, the total iodine activity concentration in the reactor coolant mass



release and noble gas activity concentrations in the steam mass release are normalized to
the maximum limits specified in the UFSAR (REFs 1.3, 1.b & 4) and Technical
Specifications (REFs 2.a & 4) to obtain the initial activities released during the MSLB
accident (see Tables 1, 2, & 3).



DATA /ASSUMPTIONS

SOURCE TERM PARAMETERS
1. The reactor is assumed to be operating at full power and reactor scrams at the time
of MSLB accident (REF 3).

Total mass of coolant released is that amount in the steam line and the connecting lines at
the time of the break plus the amount that passes through the valves prior to
closure (REF 3, Item C.3):

Total mass of coolant = 80,900 Ibs (REF 1.a, page XV-32 and REF 4, page 5)

3. Reactor coolant mass flashed into steam = 39,350 Ibs (REF 1.a, page XV-34, and
REF 4, page 6)

Note: Iodine isotopic activities released during the MSLB accident are calculated
in Reference 4, page 5, using the total coolant mass of 80,900 1bs. The information
provided in the UFSAR, page XV-32 (REF 1.a) was not used properly in REF 4.
Only 39,350 1bs of coolant flashes into steam, thereby, releasing the
corresponding amount of liquid-bomne iodine in the environment. Therefore in this
analysis, the iodine isotopic activities in the flashed coolant are calculated in
Tables 2 & 3, using the correct mass, 39,350 Ibs (1.79E+7 gms)

4, Total mass of steam released during MSLB accident = 26,250 lbs (REF 1.a, page
XV-33 and REF 4, page 4).

5. The isotopic noble gas activities in the steam released during MSLB accident are
given in Reference 4, page 5. The total noble gas activity exceeds the 70 Ci given
in REF 1.a, therefore, the noble gas activity in Table 1 is normalized to 70 Ci. The
normalized noble gas isotopic activities are used in this analysis.

6. All of the iodine (no credit for plateout is allowed) from the released coolant are
released to the atmosphere within 2 hours (REF 3, Item C.5).

7. For the Licensing basis accident, the radioactivity in the coolant is assumed to be
the maximum amount incorporated in the technical specifications provided that no
further fuel failures are assumed to occur as a result of delay in valve closure (REF
3, Item C.4). The technical specification total iodine activity concentration limit is
25 uCi/gm (REF 2.a). For the radiation monitor setpoint, a value that results in
acceptable CR doses without emergency filtration is used. Therefore, an additional
case of total coolant iodine activity concentration of 10 pCi/gm is analyzed
(determined by ratioing the thyroid dose calculated in this calculation with 25
pCi/gm to the 30 Rem allowable limit):



10.

11.

(25 pCi/gm / 71.6 Rem) x 30 Rem = 10.47 puCi/gm use 10 puCi/gm

The main steam line isolation valves (MSIV) close within the maximum time
incorporated in the Technical Specifications. This closure time is verified by
suitable periodic testing. The MSIV closure time is assumed to be 11 sec (REF 1,
page XV-32) and verified to be less than 10 sec every cold shutdown by '
surveillance procedure N1-ST-V8 (REFs 1.d, 16). The MSLB accident results in
clad temperatures no higher than the normal operating temperature and thus no
clad perforations or damage occurs (REF 17, page 1-1).

The breathing rate is assumed to be 3.47E-04 m3/sec (REF 3, Item C.6.b).
It is assumed that the radioactive releases from the MSLB accident are released to
the turbine building and then released to the environment via the turbine building

blowout panel (REFs 4 & 15).

Turbine building HVAC flow rafe is 170,000 c¢fm (REF 1.c). This flow rate

changes one volume of

the Turbine Building in one hour.

Per Regulatory Guide 1.5, (REF 3, Item C.5), all of the iodine and noble gases
from the released coolant are assumed to be released to the atmosphere within 2
hours. The release of 2 volumes in 2 hours will not do this. If a puff release is
assumed, all of the activity released will instantaneously be at the CR air intake
during the initiation time which will result in a conservative dose, but a
non-conservative setpoint. Therefore, a more realistic activity release rate is
determined in the Calculation section, which releases 99.999% of activity from the
TB in 2.0 hours

Atmospheric dispersion factors is 1.93E-03 sec/m3 (REFs 8 & 15).

12.

CONTROL ROOM PARAMETERS

13.  The free air volume of the NMP 1 control room is 1.306E+5 ft*. (REF 5, Section
3).

14.  The control room normal and emergency intake rate is 2250 cfm £10%. 2250 cfm

+10% = 2475 cfm, use 2500 cfm. At24 seconds, the emergency ventilation
begins filtration. (REFs 13 & 19)



15.

The doors of the control room are weather-stripped and the penetrations sealed to
maintain a positive pressure of approximately one-sixteenth of an inch of water
(REF 1, page 11I-11), however, an unfiltered inleakage of 10 cfm to the control
room is assumed per Reference 10, Section 111.3.d.(2).(ii) for ingress and egress.
An additional 20 cfm is assumed to account for an unfiltered inleakage through an
unsealed drain (REF 19).

NOTE: The Standard Review Plan, Section 6.4 (REF 10), specifies control room
pressurization of 1/8 inch water gauge with respect to all surrounding air spaces,
and requires periodic verification of the ability to maintain this pressurization.
This 1/8 inch water gauge requirement was not part of the design basis for the Unit
1 control room.



16.

17.

18.

19.

20.

N
[

23.

The iodine removal efficiency of the CRATS filter is assumed to be 99% for
particulate iodine, and 90% for elemental and organic iodine (REF 2.b, Sections
3.4.5.b and 3.4.5.c).

The control room recirculation air system has no iodine filter (REF 1, Fig I1I-14).

The maximum beta energies and percentage yield for isotopes decay by beta
emission are obtained from Reference 9.

The KDB-1000 isotopic response to beta emission are obtained from Reference 7.
Not used.

The 30 day doses calculated by DRAGON do not include any adjustment for
control room occupancy. Because of the short duration of the release, 2 hours, the
only X/Q value used for this accident is 1.93E-~03 sec/m3, which is for 0-8 hrs
when the occupancy factoris 1.0

Total expected control room occupancy:
(occupancy factors per REF 10)

100% occupancy for first 24 hours =24 hours
60% occupancy from 24 - 96 hours =43.2 hours
40% occupancy from 96-720 hours = 249.6 hours

Total occupancy time = 24 +43.2 +249.6 = 316.8 hours
Total time in 30 days = 720 hours

Occupancy adjustment factor = 316.8 / 720 = 0.44 used to calculate the average
gamma dose rate. Section I1.B.2 of REF 12 limits the dose rate in areas requiring
continuous occupancy to <15 mrenvhr, averaged over 30 days.

The CR doses reach equilibrium before 24 hours (the additional dose contribution
after 24 hours is negligible), the reduction of CR doses by applying the occupancy
factors is not appropriate for the current analysis, therefore, the occupancy factors
are utilized to calculate the average gamma dose rate only.

The activity released during the first 30 seconds is used to calculate initial activity
release rate (Ci/sec). The activity release rate at time t = 0 sec will produce a much
higher monitor response. The longer release time will produce lower monitor
response. Since the TB blowout panel release rate is relatively high (138
volume/day), the radioactive cloud will travel to the CR air intake within a short
time, therefore, the longer release time can not be justified. The use of activity
release over 30 seconds is judged to provide a reasonably good distribution of



activity and release rate.

Table 1
Post-MSLB Noble Gas Activity Relcased
Isotopes Gross * Activity
Isotopic Normalized
Activity in to
Main Steam 70 Ci
Ci gm

Kr-83m 6.00E-01 434E-01
Kr-85m 1.I0E+00 7.96E-01
Kr-85 5.10E-03 3.69E-03
Kr-87 330E+00 2.39E+00
Kr-88 3.30E+00 239EH0
Kr-89 1.40E+0] 1.01E+D])
Xe-131m 3.30E-03 2.39E-03
Xe-133m 5.10E-02 3.69E-02
Xe-133 1.40E+00 1.01E+00
Xe-135m . 4 20E+00 3.04E4+00
Xe-135 5.70E+00 4.13E+00
Xe-138 6.30E+01 4.56E+0)
Total 9.67E+01 7.00E+01]

* Gross activity released in total mass of steam



Table 2

Post-MSLE lodine Inventory Based on Total lodine Activity of 25 uCifgm

JTodine Isotopic Normalized Coolant Total
Isofopes Activity Isotopic Mass Acfivity
Activify " Released Released

T Tucilgm uci/gm gm Ci

1-131 2.00E+00 1.67E+00 1.79E+07 2.98E+01
1-132 5.20E+00 4.33E+00 1.79E+07 7.73E+01
I-133 8.00E+00 6.67E4+00 1.79E+07 1.19E+02
1-134 7.40EH00 6.17E+00 1.79E+07 1.10E402
1-135 7.40E+00 6.17E+00 1.79E+07 1.10E+02

Total 3.00E+01 2.50E+01 4.46E+02




Table 3

Post-MSLB lodine Inventory Based on lotal lodine Activity of 10 uCl/gm

lodine Isotopic Normalized Coolant Total
" Isotopes Activity Isotopic Mass Activity
Activity | Released Released

uci/gm uci/gm gm G

1-131 2.00E+00 6.67E-01 1.79E+H7 1.19E+01
I-132 520E+30 1.73E+00 1.79E+07 3.09E+01
1-133 8.00E+00 2.67EH0 1.79E+07 4.76E+01
I-134 7.40E+00 2.47E+00 1.79E+07 4.40E+01
1-135 7.40E+00 2.47EH00 1.79E+07 440E101
Total 3.00E+01 1.00E+01 1.79E+02




CALCULATION

Post-MSLB Accident Concentration at CR Vent Monitor (Cases 1 & 2)

During a MSLB accident the noble gas activity from the steam release and iodine activity
from the coolant that flashes into steam are assumed to be released into the turbine
building (TB). The isotopic noble gas activities in Table 1 (DATA/ASUMPTION 5) and
iodine isotopic activities in Table 2 & 3 (DATA/ASSUMPTIONS 3 & 7) are released
during the MSLB accident. The post-MSLB activity is released to the environment via the
TB blowout panel and carried over to the CR air intake.

The DRAGON computer code (REF 14) is used to calculate the post-MSLB activity
concentrations at the CR vent monitor with the following design inputs:

Isotopic activities from Tables 1,2, & 3 : DATA/ASSUMPTIONS 2, 5, & 7.

Atmospheric dispersion factor of 1.93E-03 @ TB blowout panel :
DATA/ASSUMPTIONS 12. .

Turbine Building:

. Arelease rate is determined where 99.999% of activity in the TB is released in 2.0
hours: DATA/ASSUMPTIONS 11.

A=A0e-At
Where A = activity at given time (t) -

A0 = initial activity

A = activity removal rate (fraction/hr)

= activity removal time (2 hrs)

A/ A0=(1 -0.99999) = 0.00001
Substituting the values in the above equation:
Al A0 =e-At
0.00001 = e-At
-At=-A2=1In0.00001 =-11.51
A=11.51/2=15.755 per hour = 138.0 volumes/day

Therefore, a release rate of 138 volumes/day is used which will release 99.999% of



the activity
from the TB in 2 hours.

Control Room:
volume - 1.31E+5 cubic ft: DATA/ASSUMPTIONS 13

intake rate: The total air intake rate:
0 to 24 seconds -~ 2530 cfm (2500 cfm unfiltered + 30 cfim
unfiltered)
24 seconds to 30 days - 2530 cfm (2500 cfm filtered + 30 cfm
unfiltered) : DATA/ASSUMPTIONS 14 & 15

filter efficiencies: The weighted filter efficiencies are determined below to account
for the 30 cfm unfiltered inleakage to the control room:
DATA/ASSUMPTIONS 14, 15 & 16

Elemental & Particulate Weighted Average = (0.90*0.91) + (0.99*0.05)
= 0.905

(0.91 +0.05)
Adjusting for the unfiltered inleakage, the effective filter efficiency is:

Particulate & Elemental Efficiency = (2500 cfm) (.905) + (30 cfm) (0) =
0.894

2500 cfm + 30 cfm

Methyl Efficiency = (2500 cfm) (.90) + (30 cfm) (0) = 0.889
2500 cfim + 30 cfm

Breathing rates: DATA/ASSUMPTIONS 9

0-720 hrs 3.47E-04 m3/sec
The activities released to the environment for are given in the following Tables:
Case 1: Total iodine activity of 25 pCi/gm
DRAGON run # 9553 dated 5/17/98 - Table 4

Case 2: Total iodine activity of 10 pCi/gm



DRAGON run # 9571 dated 5/17/98 - Table 4
Case 3: Total iodinc activity of 25 pCi/gm with CRATS Actuation
DRAGON run # 9619 dated 5/17/98 - Table 4

The card image of input to the DRAGON runs are given APPENDIX A.



Figure1
MSLB Accident Release Model
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Table 4
Activity Released to Environment @ Time t =30 sec
ACTIVITY ACTIVITY
TTTISOTOPE T | RELEASEDTO |~ RELEASEDTO
ATMOSPHERE ATMOSPHERE
25 uCi/gm 10 uCi/gm
Ci* Ci**

I-131 1.39E+00 5.57E-01
1-132 3.62E+00 1.44E+00
I-133 5.56E+00 2.23E+H00
I-134 S.13E+00 2.05E+00
1-135 5.14E+00 2.06E+00
KR-83M 2.03E-02 2.03E-02
KR-85M 3.72E-02 3.72E-02
KR-85 1.73E-04 1.73E-04
KR-87 1.12E-01 1.12E-01
KR-88 1.12E-01 1.12E-01
KR-89 4.48E-01 4.48E-01
XE-131M 1.12E-04 1.12E-04
XE-133M 1.73E-03 1.73E-03
XE-133 4.74E-02 . 4.73E-02
XE-135M 1.49E-01 1.44E-0]
XE-133 1.95E-01 1.94E-01
XE-138 2.11E+00 2.11E+00
Total 241E+01 1.16E+0!

I _
*~“From Computer Run No. 9553, Daled 05/17/98

**“From Computer

Run N 67'9571.-D5fé'd[05’/ 17798




Determination Of CR Vent Monitor Isotopic Conversion Factor

The isotopic conversion factor for detector response is calculated in Table S for the
isotopes present in the post-MSLB release. The detector is a beta scintillation detector
(REF 7, page 2), therefore, isotopes that do not decay by beta emission will not be
considered as contributors to the detector response.

The percentage yield of beta emission is multiplied by the KDB-1000 response to obtain
the isotopic conversion factor at the given energy level. The conversion factors at the

different energy levels are summed to obtain the total isotopic conversion factor as shown
in Tables 5 & 6.



| | i | ]

; ! "Table 5 ; r

1 1

Control Room Vent Monitor Isotopic Conversion Factor

Beta KDB-1000 Contersion Total
TlIsotope | Emergy | % Response “Factor (CF) CF
Bmax Yield
(Mev) cpm/uCilce cpm/uCilce cpm/uCi/ce
Kr-83m 0 (4] 0.00E+00 0.00E+00 0.60E+00
Kr-85m 0.84 78.6 2.40E+05 1.89E+05 1.89E+05
Kr-85 0.687 99.6 2.00E+05 1.99E+05 1.99E+05
Kr-87 0.928 44 2.60E+05 1.14E+04 3.70E+05
1334 9.5 3.30E+05 3.14E+04
1.475 351 340E+05 1.87E+04
>2.27 78 3.90E+05 3.04E+H05
Kr-88 0365 2.65 ~7.60E+04 2.01E+03 1.86E+D3
0.521 67 1.40E+05 938E+04
0.681 9.1 2.00E+0> 1.82E+04
1.198 1.92 3.00E+05 5.76E+03
2.051 13 3.80E+05 4.94E+03
>2.327 15.8 3.90EH05 6.16E+04
Kr-89 125 2.36 3.10E1+05 7.32E+03 3.45E+05
144 1.49 3.40EH05 5.07E+03
1.61 1.55 3.60EH05 5.58E+03
1.6 2.09 3.50E+05 7.32EH03
1.64 2 3.60E+05 7.20E+03
2.1 4 3.90E+05 1.56E+04
2.19 1.51 3.90E+05 5.89E+03
>227 74.62 3.90E+05 291EH05
Xe-131m 0 0 0.00E-+H00 0.00E+00 0.00E+00
Xe-133m 0 0 0.00E+00 0.00E+00 0.00E+00
Xe-133 0346 99.3 6.90E+04 6.85E+04 6.85E+04
Xe-135m 0 0 0.00E+00 0.00E+00 0.00E+00
Xe-135 0.909 96.1 2.60E+H05 2.50E+05 2.55E+05
0.551 3.13 1.60E+H05 5.01E+03
Xe-138 04 3.06 940E+04 2.88E+03 2.50E+H05
048 9.5 1.30E4+05 1.24E+04
071 326 2.10E405 6.85E+04
>2.27 53 3.90E+05 2.07E+05
I-131 02479 2.12 2.50E+H4 6.15E+02 1.66E+05
03338 7.36 6.60E+04 4.86E103
0.6063 89.3 1.8CE+05 1.61E+05
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- ;Table § (Cont'd)

Control Room Vent Monitor Isotopic Conversion Factor

Beta KDB-1000 Comersion Total
“Ysotope | Energy % Response Factor (CF) CF
(\ev) T Yield cpm/uCilcc cpm/uCilee cpm/uCilcc
132 0.741 12.4 2.20E+03 2. 736104 2.97E+03
0.74 1.9 2.20E405 4.18E+H03
091 3.5 2.60E+H0> 9.23E+03
0.966 81 2.10E+0> 2.19E+04
- 0.991 20 20D 743503
0.59 336 270E+05 9.07E+03
1135 249 2.90E+05 7.2205+03
118> 18.9 2.90E+H0 S.48E+04
1413 1.7 ~ 3.40E+05 5.78E+03
1.47 10.1 3.40E+05 3.43E+04
1.468 2 3.40E+05> 6.80£+03
t.6t7 12.4 3.60E+HDH 4.46E+04
2.4 16.9 3.80E+0> 6.42E+04
1-133 037 124 7.905+04 9.80E+02 2.88E+05
0.46 375 1.20E+05 4.50E+03
0352 3.13 140E+05 4.38E+03
0.88 416 250k+05 LOIE+HM
1.2 181 2.70E+05 4.89L+03
123 83.5 3.10+05 259403
1.53 1.07 3.40E+05 3.64E+03
1134 0.77 148 2.30E+05 3.40E+03 3376405
1.07 12 2.90E+0> 3.54E+03
1.28 32.5 3.10E+H05 1.01E+05
1.5 81 3.40EH0S 2DEHM
1.56 163 3.50E+05 S.71E+
1.6 3.6/ — 35005 1.25E+04
1.74 16 3.60E+05 2.74E+04
1.8 112 3.60E+05 4.03E+04
.83 112 3.70EHD> 4.14e+03
223 3.1 -~ 3.90E+05 1.44E+04
242 115 3.90E+05 4.49E+04
135 03 1.08 4.80H04 5.18EH)2 2.60E+05
0.35 1.39 6.90E+HH - 9.59E+02
0.46 4.73 1.20E+05 5.68E+03
048 733 1.20E+05 8.80L+03
0.62 1.57 1.80E+05 2.83E+03
0.67 Ll 2.00E+05 2.20E+03
0.74 19 . 220E+05 1L74E+04
092 87 2.70E+05 2.35E+04
1.03 218 2.80E+05 6.10E+04
LI 19 2.90E+05 229E+04
1.25 14 3.10E+05 229E+04
145 235 3.40E+05 8.02E+04
1.58 12 3.50E+05 4.20E+03
218 1.9 3.80E+05 7.22E403
! |




“Table 6

Control Room Vent Monitor

Response
CONVERSION
“TISOTOPE FACTOR
cpm/uc/cc
1-131 1.66E+035
1-132 2.97E+05
1133 2.88E+05
1-134 3.37E+05
I-135 2.60E+05
KR-83M 0.00E+00
KR-85M 1.89E+05
KR-85 1.99E+H05
KR-87 3.70E+05
KR-88 1.86E+05
KR-89 345E+05
Xe-13IM 0.00E+00
XE-133M 0.00E+00
XE-133 6.85E+05
XE-135M 0.00E+00
XE-135 2.55E+05
XE-138 2.90E+05




Determination of CR Vent Monitor Setpoint

The activities released to the environment during the first 30 seconds of the MSLB
accident are listed in Table 4 for both cases. The isotopic activity (Ci) is divided by 30 sec
to obtain the release rate of activity in Ci/sec which is further multiplied by the
atmospheric dispersion factor or X/Q (sec/m3) to calculate the isotopic concentration
(nCi/cc) at the CR vent monitor (see Tables 7 & 8). The isotopic concentration (nCi/cc) is
multiplied by the applicable isotopic conversion factor (cpm/pCi/cc) to obtain the
monitor response in count per minute (cpm). The isotopic responses in cpm are summed
to get the total monitor response which becomes the basis for the CR ventilation air intake
monitor setpoint. The CR vent monitor setpoints are 443 cpm and 213 cpm for total iodine
concentrations of 25 pCi/cc and 10 pCi/cc respectively (Tables 7 & 8). Since the current
CR monitor setpoint of < 1,000 cpm is higher than 443 cpm and 213 cpm, the CRAT
system will not be actuated during or following the MSLB accident. Therefore, the CR
doses in Case 1 & 2 are analyzed without taking credit of the CRAT system.



! |
S S AT
[ CR7Air Intake Monitor Setpoint Based on Total lodine Activity of 25 uCi/gm
i a 1 | {
ACTIVITY ACTIVITY ACTIVITY MONITOR MONITOR
ISOTOPE | RELCEASEDTO | RELEASE XQ ATCRAIR | CONVERSION | RESPONSE
T TATMOSPHERE RATE TTINTAKE™ |~ FACTOR
Ci¥ Cisec (sec/m3) uci/ce cpnvuCi/cc cpm
1-131 1.39EH00 4.63E-02 1.93E-03 8.94E-05 1.66E+0S 1.48E+01
I-132 3.62E+00 1.21E-01 1.93E-03 2.33E-04 2.97E+05 6.92E+01
I-133 5.56E+00 1.85E-01 1.93E-03 3.58E-04 2.88E+05 1.03E+02
1-134 5.13E+00 1.71E-01 1.93E-03 3.30E-04 3.37E+05 L11EH02
I-135 S5.4EH00 1.71E-0] 1.93E-03 3.31E-04 2.60E405 8.60E+0]
BR-83 0.00E+00 0.00E+00 1.93E-03 0.00E+00 0.00E+00 0.00E+00
BR-84 0.00E+00 0.00E+00 1.93E-03 0.00E+00 0.00E+00 0.00E+00
KR-83M 2.03E-02 6.77E-04 1.93E-03 1.31E-06 0.00E+00 0.00E+00
KR-85M 3.72E-02 1.24E-03 1.93E-03 2.39E-06 1.89E+05 4.52E-01
KR-85 1.73E-04 5.77E-06 1.93E-03 1.11E-08 1.99E+05 2.21E-03
KR-87 1.12E-01 3.73E-03 1.93E-03 7.21E-06 3.70E+05 2.67EH0
KR-88 1.12E-01 3.73E-03 1.93E-03 7.21E-06 1.86E+05 1.34E+00
KR-89 4.48E-01 1.49E-02 1.93E-03 2.88E-05 3.45E+05 9.94E+00
XE-13IM 1.12E-04 3.73E-06 1.93E-03 721E-09 0.00E+00 0.00E+00
XE-133M 1.73E-03 5.77E-05 1.93E-03 1.11E-07 0.00E+00 0.00E+00
XE-133 4.74E-02 1.58E-03 . 1.93E-03 3.05E-06 6.85E+03 2.09E+00
XE-135M 1.49E-01 497E-03 1.93E-03 9.59E-06 0.00E+00 0.00E+00
XE-135 -1.95E-01 6.50E-03 1.93E-03 1.25E-05 2.55E+05 320E+00
XE-137 0.00E+00 0.00E+00 1.93E-03 0.00E+00 0.00E+00 0.00E+00
XE-138 2.11EH00 7.03E-02 1.93E-03 1.36E-04 2.90E+03 3.94E+01
Total 2.41E+01 TOTAL 443E+H02
|~ *"30'second release
Set Point is Calculated Based on Total lodine Activity of 25 uC/gm
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CR Air Intake Monitor Setpo

Table 8

nt Based on Total lodine Activity of 10 uCi/gm

I' | [ | )
ACTIVITY ACTIVITY ACTIVITY MONITOR MONITOR
ISOTOPE| RELCESSED TO|™ RELEASE™ |7 XQ | ATCRAIR | CONVERSION| "RESPONSE™
T I"TATMOSPHERE RATE INTAKE |~ FACIOR |~
Ci* Cilsec (sec/m3) uci/ce cpm/uCilec cpm
1-131 5.57E-01 1.86E-02 1.93E-03 3.58E-05 1.66E4+05 5.95E+00
I-132 1. 44E+00 4.80E-02 1.93E-03 9.26E-05 297E+03 2.75EH01
1-133 2.33E+00 7.43E-02 1.93E-03 1.43E-04 2.88E+03 4.13E+01
I-134 2.05E+00 6.83E-02 1.93E-03 1.32E-04 3.37E+05 4.44E+01
135 2.06E+00 6.87E-02 1.93E-03 1.33E-04 2.60E+05 345EH0])
BR-83 0.00E+00 0.00E+00 1.93E-03 0.00E+00 0.00E+00 0.00E+00
BR-34 0.00E+00 0.00E+00 1.93E-03 0.00E+00 0.00E+00 0.00E+00
KR-83M 2.03E-02 6.77E-04 1.93E-03 1.31E-06 0.00E+00 0.00E+00
KR-85M 3.72E-02 1.24E-03 1.93E-03 2.39E-06 1.89E+05 452E-01
KR-85 1.73E-04 5.77E-06 1.93E-03 1.11E-08 1.99E+05 221E-03
KR-87 1.12E-01 3.73E-03 1.93E-03 7121E-06 3.70E+05 2.67EH00
KR-88 1.12E-01 3.73E-03 1.93E-03 7.21E-06 1.86E+05 1.34E+00
KR-89 4.48E-01 1.49E-02 1.93E-03 2.88E-05 3.45E+05 9.94E+00
XE-131M 112E-04 3.73E-06 1.93E-03 7.21E-09 0.00E+00 0.00E+00
XE-133M 1.73E-03 5.77E-05 1.93E-03 1.11E-07 0.00E+00 0.00E+00
XE-133 4.73E-02 1.58E-03 1.93E-03 3.04E-06 6.85E+05 2.08E+00
XE-135M 144E-01 4.80E-03 1.93E-03 926E-06 0.00E+00 0.00E+00
XE-135 1.94E-01 6.47E-03 1.93E-03 1.25E-05 2.55E+05 3.18E+00
XE-137 0.00E+00 0.00E+00 1.93E-03 0.00E+00 0.00E+00 0.00E+00
XE-138 2.11EH00 7.03E-02 1.93E-03 1.36E-04 2.90E+05 3.94E+01
Total 1.16E+01 ! } TOTAL 2.13E+02
|~ * 30 second release
1
Set Point is Calculated Hased on Total lodine Activity of 10 uCigm
| ] l l




RESULTS
The calculated control room doses from post-MSLB accident releases for Case 1 (25
pCi/gm) and Case 2 (10 pCi/gm) are given in Table 9 and the corresponding monitor set
points are given in Table 10. The total number of curies released to the environment is
given in Table 11. The CR thyroid dose for Case 1 (25 ;1Ci/gm) exceeds the GDC
allowable limit of 30 Rem (Table 9).
The post-MSLB accident control room gamma dose calculated in Table 9 is divided by
the number of hours of expected control room occupancy to determine the average
gamma dose rate to control room workers for the assumed 30-day duration of the LOCA,
for comparison with the 15 mir/hr limit given in REF 12.
Case 1

Total 30-day gamma dose in control room = 1.14E-02 Rem

Total expected control room occupancy, calculated previously using occupancy
factors from REF 10 = 316.8 hrs DATA/ASSUMPTIONS 21.

average gamma dose rate = 1.14E-02/316.8 hrs = 3.60E-05 Rem/hr = 3.60E-02
mRem/hr.
Case 2

Total 30-day gamma dose in control room = 4.75E-'03 Rem

Total expected control room occupancy, calculated previously using occupancy
factors from REF 10 = 316.8 hrs DATA/ASSUMPTIONS 21

average gamma dose rate = 4.75E-03/316.8 hrs = 1.50E-05 Rem/hr = 1.50E-03
mRem/hr.

Case 3
Total 30-day gamma dose in control room = 3.40E-03 Rem

Total expected control room occupancy, calculated previously using occupancy
factors from REF 10 =316.8 hrs DATA/ASSUMPTIONS 21.

average gamma dose rate = 3.40E-03/316.8 hrs = 1.07E-05 Rem/hr = 1.07E-02
mRem/hr.
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Table 9
Dose In Control Room
Release Dose (Rem)
Path Thyroid Gamma Beta Skin
Casel
25 Cicc) 7.16E+01 1.14E-02 T4TE02
Allowable
Limut 3.00E+01 5.00E+00 3.00E+01
Case 2
10 (uC/cc) 2.86E+01 4.75E-03 322E-02
Allowable
‘Limat 3.00E+01 5.00E+00 3.00E+01
Case3
T25(Cicc) 1.00E+01 340E-03~ |7 276E-02 |
Allowable
Limnt 3.00E+01 5.00E+00 3.00E+01
|
Table 10
Control Room Vent Monitor
Setpoint (cpm)
Case 1
25uCi/gm 443EH02
Case2

10 uCi’gm

2.13E+02




TABLE11
Activity Released To Environment
i Curie
Isotope Case 1* Case 2**
25uCilgm 10 vCi/gm
1-129 0.00E+00 0.00E+00
1-131 2.98EH01 1.19E+01
1-132 135E+01 2.94E+01
1-133 1.18E+02 4.73E1+01
1-134 9.67E+01 3.87E+01]
I-135 1.08E+02 4.32E+0] -
Br-83 0.00E+00 0.00E+00
Br-84 0.00E+00 0.00E+00
Br-85 - 0.00E+00 0.00E+00
Br-87 0.00E+00 0.00E+00
Kr-83m 4.07E-0] 4.07E-01
Ke-85m 7.75E-0} 7.75E-01
Kr-85 3.69E-03 3.69E-03
Kr-87 2.18E+00 2.18E+00
Kr-88 2.29E+00 2.29E+H00
Kr-89 3.08E+00 3.08E+00
Xe-131m 2.53E-03 2.44E-03
Xe-133m 4.47E-02 4.00E-02
Xe-133 L.I2E+H00 1.05E+00
X-135m 7.41E+H00 4.20E+00
Xe-135 537E+00 4.61E+00
Xe-137 0.00E+00 0.00E+00
Xe-137 3.02E+01 3.02E+01
Total 4.79E+02 2.19E+02
' From Computer Run No. 9553, Dated 05717/98

[*% From Computer Run No. 9571, Dated 05/17798

[Activily Release for 0 - 30 days




CONCLUSIONS

As shown Table 9, the post-MSLB control room thyroid dose exceeds the GDC allowable
limit of 30 Rem for Case 1 with the total reactor coolant iodine activity of 25 nCi/gm and
no emergency ventilation actuation. The thyroid dose for case 2, with 10 pCi/gm is within
the GDC allowable limit. The setpoint should be within the low detectable range of the
monitor to avoid spurious alarm, and at or below the point where emergency ventilation is
required to maintain the doses in the CR below GDC 19 limits. The resulting CR
ventilation air intake monitor setpoint limit due to the post-MSLB accident releases is 213
cpm above the background for the total reactor coolant iodine activity concentration of 10
pCi/gm (Table 10). Use the setpoint of 210 cpm which equals to a thyroid dose of 28.2
Rem (94% of limit). This setpoint is less than the current setpoint of < 1,000 cpm. Since
the activity concentration at CR air intake during the MSLB accident does not reach the
monitor setpoint value, the credit for CR emergency filtration is not taken in the analyses.

The results of Case 3 analyzed with the Tech Spec total reactor coolant iodine activity of
25 pCi/gm and automatic actuation of emergency ventilation (damper closed at 24
seconds) show that the CR doses are within the GDC 19 limits.



COMPUTER RUN LOG

JOB # DATE
DRAGON RUNS:

9553 05/17/98

9571 05/17/98

9619 05/17/98

DESCRIPTION OF RUN

MSLB accident release - reactor coolant iodine
activity at 25 uCi/gm.

MSLB accident release - reactor coolant iodine
activity at 10 pCi/gm.

MSLB accident release - reactor coolant_iodine
activity at 25 pCi/gm with actuation of emergency
filtration.

Run on SWEC Mainframe Computer

Note: Card images of computer runs listed above are given in APPENDIX A
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APPENDIX A
Card Image of Computer Runs

Card Image of Input to DRAGON Run # 9553 05/17/98



APPENDIX A cont'd

Card Image of Input to DRAGON Run #9571 05/17/98



APPENDIX A cont'd

Card Image of Input to DRAGON run #9619 05/17/98



From: Darl Hood

To: internet:leonardm@nimo.com
Date: 5/6/98 1ll:36am

Subject: Removing radiation monitor
Steve,

The NRC staff requires additional information regarding your proposal to
remove the radiation monitors and their surveillance requirements from the
NMP1 TSs on the Control Room Air Treatment System. How will NMP1 control room
operators be protected from accidents involving radiological releases at
nearby nuclear power plants (i.e., NMP2 and FitzPatrick) as required by
GDC-19? Does such an event require automatic isolation of the Unit 1 control
room? Discuss the adequacy of the proposed TS changes in view of this
concern.

CC: WNP5.JJH, WNP5.CLMl, WNP6.JPSl, SSBl, WNP6.LBM, GS...



NMP1 Control Room Air Treatment System

Inappropriate Setpoint for MSLB/LOCA

The control room habitability study summary report to address TMI Action Plan item 111.D.3.4
was submitted to the staff in January, 1984. The study concluded that GDC 19 criteria would be
met during a LOCA but the doses resuilting from a MSLB would be greater than GDC 19 criteria.

In February, 1984, the setpoint for the control room ventilation intake radiation monitor was
calculated based on the Main Steam Line Break (MSLB). The January, 1984 submittal was
revised and resubmitted to the staff in March, 1984 to address a revision to the MSLB
evaluation. Changes to the calculation included using the technical specification reactor water
activity limit of 25 uCi total iodine/ gram of water instead of the 30 uCi/gram and an
atmospheric diffusion estimate (X/Q) of 1.93E-03 sec/m3. The January submittal used 8.29 E-3
sec/m3. The doses from the MSLB were less than the GDC 19 acceptance criteria based on
above revised parameters.

Both submittals stated that control room emergency ventilation was automatically actuated at
the onset of both the MSLB and LOCA. Also stated was that modifications to the control room
ventilation system would provide this capability. The staff's Safety Evaluation Report, dated
5/21/84, in response to the submittal, acknowledged the modification to install redundant
radiation monitors to provide this function. The calculation that was performed to determine the
appropriate rad monitor setpoint assumed the MSLB as the bounding accident. This calculation
was the basis for assuming the radiation monitors would provide a signal to automatically isolate
the normal intake and initiate the emergency ventilation system when the setpoint of 1000 cpm
was exceeded. :

In June, 1984 the newly installed control room ventilation intake radiation monitor was
experiencing spiking problems. To alleviate this problem a time delay was installed in the
initiating logic. This time delay required a revision to the control room dose calculation to assure
that GDC19 requirements were met. The revised calculation determined the control room dose
for MSLB was within GDC19 limits. This time delay also affected the response of the radiation
detectors, however the rad monitor calculation was not reviewed or revised and remained at
<1000 cpm until 4/98 when it was discovered to be set too high to detect an MSLB. As such,
the control room emergency ventilation initiation would not have occurred for an MSLB.
Moreover, no evidence of was found of an evaluation of the radiation monitor setpoint relative to
a LOCA. Calculations completed 4/98 show that a lower setpoint of <210 cpm would detect and
initiate control room emergency ventilation for the spectrum of MSLB conditions which would
exceed GDC19 criteria without filtration. However, calculations showed that the existing
radiation monitors are unable to be set to detect LOCA accidents, therefore GDC19 criteria

cannot be met.



From: Darl Hood

To: WNPS5.JJH, WNP&6.JPS1
Date: 5/4/98 5:08pm
Subject: Reference for NMP1 1984 Commitment

In its May 2, 1998, request for emergency amendment, NMPC refers to a 1984
unkept commitment to automatically initiate the Control Room Air Treatment
System in event of a LOCA. This commitment is based on their (T.E. Lempges)
letter to D.B. Vassallo dated March 19, 1984. See microfische no. 22716,
pages 001-006. This March 15 letter refers to a January 31, 1984 letter which
provided a Control Room Habitability Summary Report per TMI Action Plan Item
II.D.3.4. See microfische no. 22087 pages 213-218.



From: <leonardm@nime.coms>

To: WND2 .WNP3 (DSH)
Date: 5/4/98 4:37pm
Subject: Ul Emexrgency TSA for CREVS

Per the NMPC/NRC telcon today related to the subject TSA, items that you
requested will be supplied as follows;

1) Calcs for LOCA, MSLB, rod drop and fuel handling were e-mailed to you
this afternoon.

2) A description of NMPl's consideration of a small break LOCA will be
provided (e-mail or fax) by mid-day 5/5/98.

3) A description of how the original problem occurred i.e. why the original
analysis, which provided input to the TS set point was deficient, will be
provided (e-mail or fax) by mid-day 5/5/98.

4) A letter submittal containing the above information on the docket will
be provided by the end of business 5/7/98.

Regards. Steve Leonard

~

CCs GATED.nresmtp ("abbottr@nimo.com®, *yaegerw@nimo.com...



