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his analysis is made to document the Control Room (CR) dose estimate for a
Locked Rotor Accident (LRA) at init 2.

This analysis is similar to that done for the Unit 1 LRA, documented in
Reference [1), except that the offsite doses are not included in this analysis,
They vere documented in Calculation ERS-MPD-91-022, Reference |2]. References
{1) and [2] should be consulted for further information concerning the
background for this calculation.

KETHODOLOGY

This analysis will be performed using the TRAILS code documented in Reference
[3]. TRAILS is a simple FORTRAN program that mechanizes the solution of tirst
order linear equations and dose calculations. Although the code is documented
in detail in Reference [3), the more significant methodologies, constants, and
assumptions incotporated into the code are listed below:

The code implements a model of the release that incorporates one or two
compartments (or nodes) prior to the release to the environment. The transport
of radioactive material through the system 1is governed by simple first order
linear equations based on the postulated flov rates and the radionuclide decay
constants.

The offsite dose calculational methods are those provided in Regulatory Guide
1.4 |Ref: 4]. Thyroid dose conversion factors and breathing rates are those
provided in TID14B44 [Ref: 5] and Regulatory Guide 1.4. The average energy per
disintegration for included isotopes (Kr, Xe, I) wvere calculated from the
spectra data provided in the DRALIST data library [Ref: §), which is a subset of
the ORNL Evaluated Nuclear Structure Data File, and which is available in
hardcopy as DOE/TIC-11026 [Ref: 7]. This data source was used in lieu of the
suggested 6th Edition, Table Of Isotopes, which is no longer in print.

The Control Room is treated as a compartment with variable (by time step)
intake, filtration, X/Q, breathing rate, and exhaust rates.

For this analysis the duration Control Room doses (30 days) will be analyzed.

The release modeling that will be utilized is similar to that used by SWEC in
the evaluation of the combined Controal Room habitability in 1987 [Ref: 8,%9]. 1In
that analysis, SVEC performed an evaluation of Controel Room doses due to a
locked rotor accident at Unit 1 in order to meet Unit 2 licensing commitments,
assuming no fuel failures.

Since the Control Room doses are sensitive to the timing of Coni'rol Room
{solation initiated by area radiation monitors, an evaluation of the Control
Room dose rate at various times post-accident is assessed first.

Based on these results, an isolation time is postulated and included as an
analysis assumption during evaluation of Control Room dose over the duration of
the accident.

RE 1.103-3
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Pl. Steam Generator Mass Release (Thl, 15.3.1) [11]
0-2 hours = 443,878 lbs.
2-8 hours « 793,644 lbs,

12. lodine Partitioning In Steam Generators = 0.01 (Tbl. 15.3-1) [11)
13. Duration Of Plant Cooldown By Secondary System (Tbl. 15.2.3) [11)
i.e., duration of release = B hours 1
14. X/Q Values For The Control Room (Sec/M") [14]
0-8 hr - 1.59E-4 264-96 hr - 5.96E-5
8-24 hr - 7.86E-5 96-720 hr - 3,76E-5
15, Controi Room Volume: 1.73E5 cu.ft. (Sec. %.4) {11)
16. Control Room Normal Intake: 500 cu,ft./min. (Sec. 6.4) [11)
300 cu.ft./min. From Unit 1 And 200 cu.ft./min. From Unit 2
17. Control Room Pressurization Rate: 690 cu.ft,./min, (Sec. 6.4) (11}
18. Control Room Infiltration: 10 cu.ft./min, (Sec, 6.4) {111
19. Control Room Filter Efficiency: 95% [15]
To account for the filter bypass indicated in Item 18, thie
is modified by:
690(.95) + 10(0) = .936
*
20. Control Room Purge Flow: 19800 cu.ft./min. (based on the [11]
recirculation fan flov rate which can be used to purge the CR)
21, Purge Initiation At 8 Hours {11)
22. Purge Duration .5 Hours (9]

CONTROL. ROOM MODELING, DOSE RATE EVALUATION

For the dose rate evaluation, the Contrel Room intake and exhaust are set to 500
eu.ft./min., vith no filtration. Time steps selected vere based on trial
calculations vhich identified the most likely times for the dose rate to reach
the safety limit of 1| mR/hr. Note that this value is different than the alarm
setpoint of the Control Room monitors. This is explained in Reference (17].

A chart shoving the dose rate versus time wvas prepared. It is included as
Attachment 1. The print outs from the TRAILS runs are included as Attachment 2.

The chart shovs that the safety limit of 1 mrem/hour is reached at about 2320
seconds (“40 minutes) after the start of the accident. Since it is reasonahle
to assume operator manual actions after 30 minutes, it will be assumed that the
operators vill manually initiate isolation at T « 30 minutes,

CONTROL ROOM MODLZLING, DOSE EVALUATION

In order to be consistent with the results above, the Control Room isolatiun vas
assumed to occur at 1800 seconds or 30 minutes.

For the one hour period after {sclation the only intake is the unfiltered 10
cu.ft./min. infiltration. The exhaust is equal to the pressurization rate of
690 cu.ft./min, plus the infiltration for a total of 700 =u ft./min,

RE 1.103-3
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t one hour folloving isolation, the Contrel Room ventilation realigns tor

iltered intake up tc 1000 cu,ft./min. In accordance with the U2 UFSAR, the

lean-up rate is 690 cu. ft./min, This is added to the 10 cu.ft./min.

infiltration to yield 700 cu.ft./min, exfiltration. The air intake necessary to

bﬂnuin this is the same 70C cu.ft./min, This ventilation continues until
ight hours after the start of the accident,

At eight hours a Control Room purge is initiated. It continues until 8.5 houts
Jat vhich time the normal system arvangement is restored.

|CALCULATION

Source term development, determination of transfer lamodas, and release modeling
{s the same as in Reference [1] and are not repeated here.

The addition of the CR to the calculation is accomplished by insertion of
suitable parameters for the flovs, velumes, filtration rates, and X/Q values.

The X/Q parameters vere determined by NUS Corporation using the methodology iIn
Reference [14].

The print outs from the cases are included as Attachment 3.

RESULTS

The results and total from the five cases are as follows:

Gamma Dose Beta Dose Thyroid Dose
Amrem) Aimrem lmrem)
Case 1 6.23E-2 4,31E-1 1.07E+3
2 1.07E+1 ] . 4BE+2 0
3 5.186E-4 3.41E-1 7.39E0
4 1.74E-5 1.23B-4 4.44E-1
5 1.34E-4 1.08E-13 3,58E0
Total (mrem) 1.08E+1 1.48E+2 1.08E+3
CONCLUSION
The dose limits in GDC 19, Reference ([16] and the Standard Review Plan,
Reference [10] are : V¥hole Body gamma - 5 rem
Thyroid - 30 rem
Beta Skin dose - 30 rem

RE 1.103-3
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The doses developed in this package are: Vhole Body gamma 1.08F.2 rem
Thyroid 1.08 rem
Beta % in dose 1,4BE-1 rem

The analysis of the Locked Rotor Accident shows that the Control Room doses are
rcccptnblc and the nev fuel can be used, but requires that manual isolation of
the Control Room ouvcur at 30 minutes after the start of the accident,

RE 1.103-3
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CONTROL ROOM ALARM RESPONSE
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CONTROL ROOM ALARM RESPONSE TABLE

Doses obtained from the calculations

Units are mrem/hr and

TIME CASE 1
&0 7.97E~06
300 1.926-04
600 7.39E-04
900 1.60E-03
1200 2.73E-03
1500 4.11E-03
1800 5.69E-03
2100 7.47E-03
2400 ?.40E-03
2700 1.15€~02

seconds.

CASE 2 CASE X

7.19€E-02 J.12€~10
2.74E-01 2.31E-08
4.36E-01 1.7BE-0Q7
5.63E-0L S.8B2E-07
6.746-01 1.34E-06
7.72E-01 2.%4E-06
B.60E-01 4.27E-06
9.40E-01 &6.959E~06
1.01E+00 9.57E-04&
1.08E+00 1.33E-0%

snown in Attachment

CASE 4

7.04E-04
&.B6E-04
6. 64E-06
6.44E-06
6.28E-06
¢ .05E~06
5.88E-06
5.70E~-06
5.54E-06
5.38E-06

vRARC

2

2100
24

CASE S TOTAL

1.17€E=06 7.19E~.;?
S5.79E-0& 2.74E-01
1.14E-05 4,37E-01
1.68E~03 5.65E-01
2.20E-05%5 &.77E-01
2.70E-05 7.76E-01
3.19E-05 B8.66E-01
J3.66E-05 9.4BE-01
4.11E-05 1.02E+00
4.55-05 1.09€+00

2700
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