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Checked: Date:

ABSTRACT:

The Control Room (CR) doses were determined in this calculation. The STP code was used to determine the
releases from the base of the stack and from the top of the stack. These releases were used as input into the

COROD code to determine the control room doses The most significant parameters utilized in this caleulation
were

(1) CREVS flow of 3000 ¢fm

(2) 2 CREVS air intake locations, each with different X/Q values

(3) 3717 cfm unfiltered inleakage into the Control Building Habitability Zone.
(4) A continuous 10 efm release from the base of the stack

(5) A continuous 10 cfh leakage from the primary containment to the base of the stack via the Hardened
Wetwell Vent valves.

The results of the calculation were as follows -

Control Room Dose [(rem)

Thyroid 11.109 (ICRP-30)
Gamma 1.541
Beta 0.285

The control room doses are below the limits of 10CFR50 App. A GDC 19 (ref 21) of 5 rem whole body or
equivalent (30 rem thyroid. 30 rem beta).
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TVAN CALCULATION RECORD OF REVISION

vj Tﬁus revision evaluated the dose to the control room 3rom a base o‘ stack

release rate of 10 cfm for the duration of the accident (30 days). This dose was
added to the model and a new total dose was calculated. Microfiche #TVA-F-
A000038.
Revision 7 contains a total of 161 pages.
Pages added: coversheet, abstract, revision log, calculation classification and
categorization (2), independent review form, computer file storage information sheet,
Appendix A (3 sheets)

ages deleted: none

ND-Q0031-920075 Page of
Titte  Control Room Doses > w31-98
& v fs¥
Revision DESCRIPTION OF REVISION Date
No. Approved

[ 3-15.96 |

evision B was performed to incorporate new X/Q values and 1o include both east and
west control room intakes in the calculation. The Hardened Wet Well Vent leakage of
10 cfth was modified to start later in the accident to simulate the finite travel time to
the stack. The MSIV leakage component was eliminated from the analysis.
Incorporated Appendix A into the text. This calculation is in support of UFSAR
(section 14.6.3) change package RIMS# R92 980427 958, SA RIMS# R92 980427
958, and SE RIMS# RS2 880427 960.

Pages added: independent review, microfiche information sheet

pages changed: cover, calculation classification forms (2 pages), computer input
storage information sheet, 1-4, 6, 8,9, 12-15, 18, 19, 21-36

pages deleted: p2 of abstract, classification forms (R5, 2 pages), Appendix A,
Attachments 8-11, Attachment 14

R8: 131 total pages
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__I I ! ! Sheet
TVAN CALCULATION CLASSIFICATION FORM

CALCULATION CLASSIFICATION JUSTIFICATION:

Preparer
Calculation shows compliance with 10CFRS0 App.A GDC 18 control room operator doses

Checker with classification O Disagree - comments required
L‘ Y z,));l’
Veritier ® Agree with classification 0 Disagree - comments required
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METHOD 1:

3. QUALIFICATION TEST

NEP 3.1
ATTACHMENT 6
PAGE 1 OF 1

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

03

CALCULATION NO. REVISION

METHOD OF DESIGN VERIFICATION (INDEPENDENT REVIEW) USED (CHECK METHOD USED):

1. DESIGN REVIEW X

2. ALTERNATE CALCULATICON

JUSTIFICATION (EXPLAIN BELOW):

AN THE DESIGN REVIEW METHOD, JUSTIFY THE TECHNICAL ADEQUACY OF THE
CALCULATION AND EXPLAIN HOW THE ADEQUACY WAS VERIFIED (CALCULATION
IS SIMILAR TO ANOTHER, BASED UPON ACCEPTED HANDBOOK METHODS,
APPROPRIATE SENSITIVITY STUDIES INCLUDED FOR CONFIDENCE, ETC.)

IN THE ALTERNATE CALCULATION METHOD, IDENTIFY THE PAGES WHERE THE
ALTERNATE CALCULATION PACKAGE AND EXPLAIN WHY THIS METHOD IS
ADEQUATE.

IN THE QUALIFICATION TEST METHuw, IDENTIFY THE QA DOCUMENTED,
SOURCE (S) WHERE TESTING ADEQUATELY DEMONSTRATES THE ADEQUACY OF
THIS CALCULATION AND EXPLAIN.

s

A tﬁ}ouqh review was made of the computer codes used and their
input to perform R3 to this calculation. The input used in the
codes was checked and found to be conservative. The R3 results are
reasonable. Because R2 of this calculation was previously found to

be technically acceptable, R3 to the calculation is accepted.

83 i PRI
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CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

ND-Q Q03| -920075 I
Calculation No.

Method of design verification (independent review) used (check metnod used):

A Design Review X

2. Alternate Calculation
3. Qualification Test

Justification (explain below):

Method 1. In the design review method, justify the technical adequacy of the calculation and
explain how the adequacy was verified (calculation is simila: to another, based on
accepted handboox methods, appropriate sensitivity studies included for confidence,
etc.)

Method 2:  In the aliernate calculation method, identify the pages where the alternate calculation
has been included in the calculation package and explain why this method is adequate.

Method 3:  In the qualification test method, identify th: QA documented source(s) where testing
adequately demonstrates the adequacy of this calculation and explain.
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CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

N -Q003| - 920075 s

Ca'culation No.

Revision

Method of design verification (independent review) used (check method used):

L. Design Review X
2. Alternate Calculation
3. Qualification Test

Comments:
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CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FOKM
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Calculation No. Revision

Method of design verification (independent review) used (check method used):

k. Design Review v
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3. Qualification Test
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CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

. : b i - R+ S
CALCULATION NO. REVISION

METHOD OF DESIGN VERIFICATION (INDEPENDENT REVIEW) USED (CHECK METHOD USED):

1. DESIGN REVIEW v/

2. ALTERNATE CALCULATION

3. QUALIFICATION TEST

JUSTIFICATION (EXPLAIN BELOW) :

METHOD 1: IN THE DESIGN REVIEW METHOD, TUSTIFY THE TECHNICAL ADEQUACY OF THE CALCULATION ANI
EXPLAIN HOW THE ADEQUACY WAS VERIFIED (CALCULATION IS SIMILAR TO ANOTHER, BASED UPO!
ACCEPTED HANDBOOK METHODS, APPROPRIATE SENSITIVITY STUDIES INCLUDED FOR CONFIDENCE
ETC)

METHOD 2: IN THE ALTERNATE CALCULATION METHOD, IDENTIFY THE PAGES WHERE THE ALTERNAT
CALCULATION PACKAGE AND EXPLAIN WHY THIS METHOD IS ADEQUATE.

METHOD 3: IN THE QUALIFICATION TEST METHOD, IDENTIFY THE QA DOCUMENTED, SOURCE(S) WHERE TESTIN(
ADEQUATELY DEMONSTRATES THE ADEQUACY OF THIS CALCULATION AND EXPLAIN.

This revision utilizes calculation methodologies commonly used throughout the nuclear industry for
many years. Input and detailed assumptions relative to this particular revision are adequately giver
and documented. The results of this calculation are in agreement with the input changes and the
assumptions.. Hence, the calculation is technically adequat-.

Therefore, the entire calculation package, revision 7, is deemed to be technically adequate.
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TVAN CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

o ND-Q0031-820075 8
Calculation No Revision
| Method of design verification
(inclependent review) used:
1 Design Review 2|
2. Alternate Calculation O
3. Qualfication Test O

Comments:

This calculation is being revised to incorporate new X/Q values and to include both east and west intakes
into the control room into the calculation.

The caiculation uses STP and COROD software models developed in previous revisions to determine the
control room operator doses. Additional runs were made using the COROD models to more realistically
account for the plant design having two air intakes to the CREVS system on opposite sides of the control
building.

The caiculation also eliminates the specific dose calculation resuiting from MSIV leakage by assuming that
this leakage is included in the 2% per day design basis leakage vaiue. This is found to be appropnate and
acceptable. For this leakage to occur during a LOCA occuring inside of the drywell, the break flow would be
required to pass through the wetwell pool watcr and then reenter the steam lines through openings which
are in the process of r 'sasing break flow. This is an unrealistic scenario. In addition, even if the scenario
were considered creaible, the liquid portion of the break fiow will accumulate on the drywell floor, while the
passage of the vaporous portion of the break flow through the wetwell pool water would result in the
stripping of significant amounts of those iodine isotopes which would otherwise contribute significantly to the
control room dose.

The calculation continues to be technically adequate. The elements of section 3 2.5D of NEDP-2 and
Appendix A of NEDP-5 were addressed by this review and the calculation was found to satisfactonly

address the checklist items.
Y o/ 2751
Design Verifier " Date
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I\I TVAN COMPUTER INPUT FILE

ph 4148
STORAGE INFORMATION SHEE A d4/28)2r
Vorument  ND-QO0031-920075 Rev. R8 Plant: BFN Page
Subject:
Control Room Doses

0  Electroruc storage of the input files for this calculation is not required
Comments

file. gA_n!rmmmnro-vmﬁcmmolmoonmwmm.z

® nmﬂummwmmwmmwwwmmmmnmommmam

The computer input is permanently stored in FILEKEEPER file # 301063




w TVAN COMPUTER OUTPUT

MICROFICHE INFORMATION SHEET

Document  ND-Q0031-970075 Rev. R8 Plant: BFN
Subject
Dose on the Refueling Floor Without the Bioshield Blocks Installed at the Equipment Hatch

Microfiche Number | Description
TVA-F-A000038 R7 output

TVA-F-A000050 : R8 output

Name Description

N927558 Releases

N9275C8A control room dose, stack base, west (U1 side) intake
N9275C8B control ioom dose, stack base, east (U3 side) intake
N9275C8C control room dcse, stack top, west (U1) intake
N9275C80D control room dose, stack top, east (U3) intake
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Calculation No. ND-Q0031-9275 Rev: RS | Plant: BFN | Page: 5 /4,
Subject: Control Room Doses Prepared: #% | Date: {-(1.44
Checked: e | Date: /25 /94

Purpose

The purpose of this calculation is to determine the control room doses following a Loss of Coolant Accident
(LOCA). This calculation is being performed as the new calculation of record in support of the modifications
being made to CREVS in order to demonstrate compliance with 10CFR50 App.A GDC 19 and the modification

to install automatic backdraft dampers in the offgas stack and the installation of the hardened wetwell vent
(HWWV)

Methodology

The STP code (reference 2) was used to determine the source strength to be inserted in the COROD code
(reference 3) which determines the Control Room (CR) doses. The source terms calculated by STP were the
source coming out of the bottom of the stack and that coming out of the top of the stack. The code was also set
up such that the sources for the first 30.0 minutes were separate from the sources for the remaining duration of
the accident, i.e. from 30.0 minutes through 30 days. The reason for this was that new ICRP-30 conversion
factors could be applied to the dose for the time period 0-30.0 minutes and for the dose for the remaining 30 0
minutes - 30 days.
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SUBJECT n—gign-zzggz: PROJECT_ __BEN-2,7  |RY

CONTROL ROOM DOSES
COI)UT!P BY }ﬁ: DATE s 2464, CHECKED BY DATE
b5 F-28-92
720C ([2e[3 T 097 }R#
4 R mes w-in-1§
ASSUMPTIONS: Lot v/es)rp

1. The Standby Gas Treatment System is operating at a total
flow of 22,000 cfm.

: Reference . gives the flow
rate of the SGTS during Special Test 89-07 as
approximately 20,000 cfm with all three trains in
service. The 22,000 cfm value represents a 10% margin
on the 20,000 cfm; see altp References 5,10 & 40. Reference ‘R
HO applicable Te Unibs land 3 4or S0TS flow. : Y

2. The maximum unfiltered inleakage into the Control Room

is 3717 cta.

Technical Justification: See Reference (27).

3. The activity is released under fumigation conditions
from the top of the stack for the first 309’ minutes of |RY
the accident.

ustification: Regulatory Guide 1.145
(Reference 20) section 2.l1.2(a) states "...a fumigation
condition should be assumed to exist at the time of the
accident and continue tcr 1/2 hour." A memorandum from
Atmospheric Science (Reference 8) also states fumigation

for 1/2 hour should be considered. ‘Qho—éuni?at*oa
A ] : : 5
Refereree—(28)——iNote—the 3 26E-4—Vatve —was—a—

Srder_to-secount—tor shectionic and danper oiesuze cimes | R4
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4. The Control Room emergency pressurization system filter
efficiency is 90%/90% for inorganic and organic iodine,
respectively.

Technical Justificaticn: The Restart Design Criteria BFN-50-7030A
(Reference 12) states the charcoal adsorbers shall have a 99%
efficiency at design flow. The current FSAR Chapter 14 accident
analysis section 14.6.3.5 uses an efficiency of' 90%/70% for
inorganic and organic, respectively. The BFNP Technical
Specification 3.7.E.2.b requires a demonstrated efficiency of 90%
for all iodine, see Reference (30).

5. The release at the base of stack is a continuous "50- cfm for the
duration of the accident.

Technical Justification: DCN W17999 installs dual automatic
backdraft dampers in all three unit's dilution ducts and in the
cubicle exhaust and steam packing exhaust ducts. The unit 1
dilution fan path has been reconnected by this DCN. The backdraft
dampers in a flow path will close automatically on low flow or
reverse flow and thus close prior to the creation o» large
backflows. When closed, the backdraft dampeif restrict the total
flow from the base of the stack to less than cfm (Reference 24).
The backdraft dampers are counter balanced to rem n closed with no
differential pressure. If the flow path is experiencing positive
flow, the dampers will open. In this configuration, no leakage
from the base of the stack will be possible since the flow is up
the stack ior this condition. The dual dampers protect against
single failures. All flow paths contain bubble tight isolation
dampers and blind flanges which are closed during maintenance and
thus prevent any leakage during maintenance activities on a flow
path. The cubicle exhaust and steam packing exhaust ducts contain
bypass lines with identical dampers as the rormal .low path in
order to allow maintenance on the normal flow path.

Aot v/i3/%%

R4
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The source terms are based on TID~14844 methodology
using a design power of 3458 MWt as noted by Reference
(5) and 1,000 effective full power days (EFPD) of
operation.

: The source terms used in this
calculation are *he same as used in Calculation ND-
Q0999-880158 Revicion 2 (Reference 10). The TID-14844
mathodology is the same as used in the FSAR Chapter 14
Section 14.10 evaluation.

The drywell leak rate is 2% volume per day (i.e. 235.8
cfh) for 30 days.

Regulatory Guide 1.3 Section
C.l.e (Reference 7) states "the primary containment
should be assumed to leak at the leak rate
incorporated...in the technical specifications for the
duration of the accident." The BFN ¥mie—2 Technical | RY
Specification 3.7.A.2.b (Reference 9) allows a leak rate
of up to 2% volume per day at the 49.6 PSI design basis
accident pressure. The volume of the drvwell is taken
as 283,000 cubic feet (Reference 17).

(283,000 cuft) (0.02/day) (1 day/24 hr)=235.8 cuft/hr
Taslded In this 2% lahyg i3 P leabsp . P30 leqhagt 13 thanloe nt erplisidy mndeled, [A?
The LOCA source €erm, 100% of the ccre inventory of
noble gases and 25% of the iodines, is released
instantaneously to the primary containment. The iodines
are comprised of 4% Organic iodine and 96% Inorganic
iodine (91% elemental plus 5% particulate); the
particulate portion is assumed to plate out and is
therefore not included in the STP model.

: Regulatory Guide 1.3 sections
C.l.a and C.1.b (Reference 7) specify the release term
for a LOCA for a Boiling Water Reactor.
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9. The leakage from the primary containment 'is assumed to mix
instantaneously and uniformly in 1,931,502 ft® of the reactor zone
and refueling floor before passing to the SGTS.

Technical Justification: Based on the phy sical configuration of
the plant and engineering judgement this assumption is reascnable.
The total leakage from the drywell can be expected to occur from a
large number of different penetrations located on various
elevations and drywell perimeter positions. The leakage must then
pase through the reactor building free volume in order to reach an
SGTS intake duct. As such, mixing with some portion of the reactor
building air must occur. Furthermore, SGTS also takes suction from
the refuel floor. The air on the refuel floor is clean and thus
effectively reduces the activity concentration of the contaminated
air being processed by the SGTS.

Revision one of this calculation assumed a 29.4% / 70.6% flow split
between the reactor zone and the refueling floor, respectively.

The tacit assumption made there was that the Umie—2 refueling floor |R4
equipment hatch was in place to assure that the air being taken
into the SGTS from the refueling floor was clean.

Now if we consider the equipment hatch to be open, the air flow
through the open hatch is not known and hence 2 possible conditions
need to be considered:

(1) There is no flow through the open hatch or the flow goes from
the refueling floor to the reactor zone.

(2) There is flow from the reactor zone to the refueling floor.

For condition (1), if there is no flow through the hatch, this
would exactly be what was previously modelled and analyzed by
revision 1 of this calculation. If the flow was to go from the
refueling floor into the reactor zone this would only serve to
dilute the reactor zone's source term and hence would not be as bad
a case as if the hatch were closed. Therefore revision 1 of this
calculation covers condition (1).

For condition (2), the flow is assumed to go to the refueling floor
and hence it is reasonable to assume a mixing volume of the reactcr
zone plus a fraction of the refueling floor. This was evaluated .-
calculation MD—Q;065-920473 (Reference 66), and given as 1,931,

fts/ b Usits 2 Q:J 3 and 13209 £ £ee Umt L. Siwce the Loiwme RY
For Uit [ iy ey thaa for Units 2and P this calealibion |
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10. The Containment Atmospheric Dilution (CAD) System is assumed
to operate for a period of 24 hours at a flow rate of 139 cfm at 10
days, 20 days, and 29 days postaccident.

Technical Justification: References 13 and 14 in conjunction with
FSAR section 5.2 (page 5.2-44) and FSAR Figure 5.2-~18 provide the
justification for this assumption. The FSAR section referenced
indicates the CAD should be assumed to operate at 10, 20, and 30
days postaccident. The use of 29 days in this analysis provides
added conservatism since the period evaluated ends at 30 days.

11. The SGTS filter efficiencies for this calculation were 90%/90%
for inorganic and organic iodines, respectively.

Technical Justification: The BFNP Technical Specification
3.7.B.2.k requires a demonstrated efficiency of 90% for all iodine,
see Reference (29).

12. The Control Room Emergency Ventilation System (CREVS) operates

at a flqy of 3000 cfm. Additions! ceses run for CREBV flow of 1500 cim

.-‘ C etwa . (;' Best) .(‘ 3000 (‘." RS
Technical Justification: See References (31)&(62). Reference (62)

is iven as At chment 6. Casos For 1800 oand O e 4 Aemonstribe wnmalybiadl
l'—-'?: ?.’ CARVs 'a.-rdc_ “Th\e 1500 cfon Flow 13 a= o-k-‘o..:\\, chwsen Value for wnidh
Pais Colewl adion Comanstoby  the aceeptabilily lesed o= Coatrdl ruown dese,

13. The stack dilution fans (actualiy includes the cubicle exhaust

fans and the steam packing exhaust fans also) leak into the rooms
at the base of the stack which form a mixing volume. This free
volume is given as 69,120 cubic feet of which 50% is assumed to be
effectively used as the mixing volume for the escaping gases and
therefore 50% of 69,120 is 34,560 cubic feet.

Technical Justification: See Reference 15 for the free volune
calculation. The leakage in the stack rooms occurs on a middle
elevation, i.e. between elev. 568 and 597.5, at about elev. 532.
Also, the leakage occurs at about 1/4 of the stack radius. The
exit path from this stack area is through the louvers and doors at

the full radius of the stack; therefore, the escaping gases must

mix in that volume and hence a 50% mixing volume is deemed a val.l
assumption.

«~ It u

S v W edd en !"', P n
p n as df‘? med COnser\ 8[1 « Cimine

the future, additional dilution 18 required. increasing the mixing volume percentage would need
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ASSUMPTIONS:

14 The following X/Q values were utilized in COROD:
Techmeal Justification: From Reference (28)

NX/Q (sec/cum)

— RELEASE PATH TIME PERIOD We: :
FUMIGATION TOP OF STACK 0-30.0 min 3. 40E-5 3.02E-5
TOP OF STACK RELEASE 300 min - 2 hr 590E-15 964E.7
2hr-8hr 429E-15 1.89E.7
8 hr - | day 3.65E-15 B8.37E-8
| day - 4 day 258E-15 143E-8
4 day - 30 day 1.57E-15 1.13E-9
BOTTOM OF STACK RELEASE 0-30.0 min 3.70E-3 1.20E-3*
300 min - 2 hr 3.70E-3 1.20E-3
2hr-8hr 238E-3 791E-4
8 hr - | day 1.91E-3 6.42E-4
1 day - 4 day 1.19E-3 409E-4
4 day - 30 day 597E-4 2 14E-4

" reference 28 actually only gives the 0 5-2 hr X/Q. However that 1s a typographical error in the calculation and
i1s really a 0-2 hr X/Q (= 0-0.5 hr and 0.5-2 hr X/Q)

15. The dose from both the top and bottom of the stack released during 0-30 0 minute time frame may be
divided by a factor of 1.7 in order to account for the use of the so-called ICRP-30 conversion factors: the dose
released during the 30.0 minute to 30 day time frame may be divided by a factor of 1.35.

Technical Justification: The complete justification for the division by 1.7 is given in Reference (35) where th.
iodine isotopic spectrum weighted conversion factor in the COROD code and the iodine 1S0topic spectrum
weighted conversion factor given by ICRP-30 are in the ration of 1.7 for the first 30 minutes of the accident
The [-131 isotope 1s largely going to dominate the long term iodine release because the I-131 half life is about 8
days as opposed to a maximum of less than one day for any of the other iodine isotopes. The iodine conversion
factors were compared between COROD and the CRACZ code (see References 36-38), which used and early
version fo the ICRP-30 conversion factors, and this comparison shown on page 10 of Ref (35) indicates that
[-131 has the lowest ration of the conversion factors: that is | 48E6/1. 1E6 =1 35 Hence utilizing the 1 35 ratio
1s conservative for times greater than 30.0 minutes. Reference 35 information for ICRP factors 1s independent
of which unit it i1s applied to.
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16. The flow split between the Unit 2 ' reactor zone and the
refueling floor was taken as 29.4%/70.6%, respectively, for
revision 1 of this calculation. For revision 2, the total SGTS flow
of 22000 CFM (1,320,000 CFH) was taken from the reactor zone plus
a part of the refueling floor, see Assumption 9.

ASSUMPTIONS:

Technical Justification: This is the flow split determined in
Reference 32. For Revision 2, see reference 66.

Tk_-'s Gisumphion i3 .dnlt_hd. : ‘
& Ghtc—cAicufaz+on—+o—fef-ﬂnft—1~opeeeiien—on+ys 'Rq

Technical Justification: &émce—the-lblankingoff—of the linit-d
dilubieon—fans-affeots—the I TIRIUE  TrOrthe—bate-—ofthe-stack —the

> v " ! PO
-#mha—ua4s—3—di&uG&on—éen9—heve-dempefs—eo—eppoeed—te~bo&nq—b&anked

5 The wnit | dilution duct has bBeen rFecennedted Dew Wireagq,
The chlilabon ey been revied v refledt the totel ledkgye from the shack,

18. Control room operator occupancy times are as follows:

Percent occupancy Time
100% 0 - 1440. min. (1 day)

60% 1440. min. - 5760. min. (4 days)
40% 5760.min.~-Duration of accident (30days)

Technical Justification: See Reference 6.
|

19. The dimensions of the Unit 7 Control Room are:
153.95 ft x 36.83 ft x 15.33 ft. These dimemsions bound Unit 3,

Technical Justification: See Reference 22. These dimensions have
no bearing on the thyroid dose which uses the total Control Room

volume, input as a separate item.

20. The receptor point location in the COROD model was taken at
76.97 ft, 18.42 ft, 6.0 ft.

Technical Justification: This is as close to the geometric
center of the room as a six foot tall individual may be expected to
be. This would be the worst case location for whole body dose to

an individual who was six feet tall.

21. The Control Room roof thickness is 2.25 ft of concrete.

Technical Justification: See Ref. (22).

SUBJECT: ND-Q$031-920075 iR

| RY

o
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22. The'Control Room free volume is given as 210,000. cubic IEH
feat,

: Dimensions from Ref. (22).
The lonqth of the control room habitability zone is very
close to 464.5 ft including the end wall thicknesses.
The width is 36.83 ft. The height is 15.33 ft.
Therefore the volume is 262,259. cubic feet.
Considering a reduction for equipment and scme walls,
the free volume is customarily assumed to be 80% of the
calculated gross volume; this yields a free volume of
(0.80) (262,259.) = 209,807. cubic feet. This is rounded
to 210,000. cubic feet.

23. The time intervals for the COROD runs are given below:

Time Interval Time Interval in Seconds
0 - 30 min 1,800.
30 min - 2 hr 5,400.
2hr - I v 21,600.
S hry = 324 Iy 57,600.
24 hr - 96 hr 259,200.
96 hr =720 hr 2,246,400.

24. In accordance with Ref.(3), the following Adult
Inhalation Thyroid Dose Conversion Factors were
utilized internal to the COROD runs:

-

ISOTOPE MREM/CURIE
I-131 1.48E9 1.48E6

I-132 5.35E7 5.35E4
I-133 4.00E8 4.00ES
I-134 2.50E7 2.50E4
I-139S 1.24E8 1.24E5

For the conversion to ICRP-30 factors, see Assumption
15.

-
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25. 1In accordance with Ref.(3), the following breathing
rates were utilized internal to the COROD runs:

0O - 8 HR 3.47E~-4
8 - 24 HR 1.75SE~-4
GREATER THAN 24 HR 2.32E-4
At
'
Skt ARE APPROPRIAT
LR, DOSES FROM MSI'/ LEAKAGE AND HENCE ARE RELEVANT. INPUT
Q TRE GE CALCULATION IS GIVEN IN ATTACHMENT 9, EXPLICIT
LBy A MPTIO AND 050 ON T1TO THA P AL LN AR IQTED
s A ADSULA 0 XP Q e L HA M-
ALGCU LA QN U A o) PO 3 /] O J il .
OPPO D) 0 HE "3OTR H" POWER J ] 0 0 OR 458M ] D
N DEIERMAININ ¥y i, F ROM v A | v 3
CALCULATION. F@
26. All piping remains inta from the MSIVs to the
condenser even though it 1»ot seismically qualified.
The condenser also remains ind®act.
Technical Justification: See Refs.(28)&(26). This

appears to be in accordance with the BWRQG (BWR Owner’s |
Group) position as well as others in the Irdustry. It
is also assumed that a large flow path to the 1
condensers is open for all times during the accident
scenario, see Ref.(23).

This calculation does not consider MSIV leakage as a separately accounted for bypass path from secon i
containment directly into the turbine building. MSIV leakage 1s considered as a component of the ror .yl
containment leakage of 2%/day. all of which 1s assumed to leak into the secondary containment encli ~u:.
Assumptions 26-29 and 31-35 are no longer applied to this calculation. Modeling
feature/considerations resulting from these assumptions have been removed in RS.
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28.

29.

30.

31.
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br.mhe
Free volume of Low Pressure (LP) turbines and free ,é;”

volume of the gnée—e-condenscrs was taken as 51,000 ft3 [RY
and 136,000 ft°, respectively; this was modelled in STP

as a single volume cglled "Condensers" with a total

volume of 125,000 ft

Technical Justification: This was obtained by

multiplying the total free volume of 187,000 £t by

(2/3). This volume is deemed conscrvative. The volume

of the main steam piping and other small bore piping was
neglected because its volume is insignificant with

respect to the volume of the condensers and the LP

turbines, see Ref. (39) Refermce 39 reviewed and determined RY
applicable to Unit | and 3 turbine .-J Condeviors,

MSIV leakage rate was taken as 11.5 SCFH per valve.

Te hnical Justification: There are four main steam
lines and therefore the total leakage was (4)(11.5)= 46
SCFH, see Refs. (42)&(43).

The free volume_of the turbine building (TB) was taken
as 2,100,000 ft3 and consisted of the Ymit—9- area Of 4tre one uml's

turbinc dock. This value was used as th“mixin? volume K
in the TB. This value 3 the averease for ol roe Wnits

Technical Justification: see Ref.(39). This was deemed

a reasonable assumption in this case because the leakage
was assumed to come from all the LP turbine seals which
are spread out over a ccnsiderable area; and the vents
in the TB roof, which release the effluent, are spread
over the entire length of the TB.

The new air intake locations are as noted in Ref. (45),
[See Attachment 3].

The MSIV leakage tlow rate used in the STP model was
taken as 32.6 CFH.* k

Technical Justification: See section entitled MSIV
FLOW RATE and Attachment 4.

41Ny Clow woes L‘ou in R F
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' ed. for any J“n theee units 2 V/U,
33. The flow rate out the TB roof vents'was taken as IRq
8,640,000 CFH = (144,000 CFM) (60 min/hr).
Technical Justification: See Ref. (47).
34. The dose from the MSIV release via the Turbine Building
(TB) roof vents is added to_the dose from the stack
(base and top). [MNet wsed in RS] lﬂl

Technical Justification: The wind directions are
mutually exclusive for the X/Q value gonly for the short
time period, i.e. 0-2 hrs; however, for the annual
average values the wind direction probabilities are
taken into consideration. Intermediate values of X/Q
are obtained by a logarithmic interpolation between the
short time X/Q and the annual average value. Therefore
the doses cbtained by using the X/Q set from the stack
(top and bottom) and the doses obtained by using the X/Q
set from the TB are added to assure a conservative
result. See Attachment 3.
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35. The dose from the MSIV leakage may be divided by 2 because of the dual air intake configuration.

Technical Justification: Now according to Ref.(63), page 6.4-10: "With dual air inlets placed on plant structures
on opposite sides of potential radiation release points (e g, containment building) and capable of functioning
with an assumed single active failure in the inlet isolation system, the following considerations may be applied
to the evaluation of the control room X/Qs:

(1) Dual inlet designs without manual or automatic selection control ... [use] ... least favorable inlet location to
estimate X/Qs. The estimated values can be reduced by a factor of 2 to account for dilution effects..."
Therefore, since the new BFN CREVS design will function with a single active failure and the new air inlets
are on opposite sides of the Turbine Building where MSIV leakage is released, the factor of 2 reduction in X/Q
(Equivalent to dividing the MSIV doses by 2] is applied to the MSIV leakage contribution to the total dose

36. The hardened wetwell vent isolation valve (FCV-64-221, -222) leak a maximum of 10 cfh of drywell
atmosphere following a LOCA.

Technical Justification: The HWWV valves are periodically tested via the Appendix J test program to determine
their leakage at pressures typical of the peak pressure following a LOCA. References 67 and 68 state that the
maximum allowable leakage for these valves 1s 10 scth. The values are for Unit 2; however, the Unit 3 system
design is identical and thus will have the same acceptance critena.

37. The HWWV leakage 1s assumed to start ' 1 ours post LOCA.

Technical Justification: The leakage of the /- .ves actually starts at the start of the accident. However, the 14"
SCH 30 (ID=13.25", ref.71) line is over =" teei long (ref.70). Therefore the travel time from the valves to the
stack is :

n (13.25"/12in/ft)**500 f/(4*10 cfh) = 47.88 hr
Since 1t takes longer than 47 hours to reach the stack, the use of 8 hours for the start of the leak is very
conservative.
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12. Restess Design Criteria BFN-50-7030A Revision
"Control Bay and Reactor Building Board Rooms R4
Environmental Control System!
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15.

16.

17.

18.

19.

20.

21.

22.

D e e T S o

- Units 2and3 12/3/92 [RI¥YST1203 202])
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71. Perry's Chemical Engineers' Handbook, €th ed

"Hardened Wetwell Veut Bypass Leakage ":se

Ré



TENNESSEE VALLEY AUTHORITY o
SHEET 22 OF #Cpx 0,50

SUBJECT !Q-QiL}L-QZQQZQ PROJECT BFN-2,3 | RY

CONTROL ROOM DOSES
COMPUTED BY s DATE, ., CHECKED BY DATE
RI_HE 8289+ BLs 7-27-22-

v .

A% s 1
Mt y/ag/or
CALCULATIONS:

MBIV PLOW RATE (Not used in RE) I"

The properties of an ideal gas at two different states are
related to each outher by: Pefs. (49)&(50).

(PiVy)/Ti = (PgVe)/Te

where P = pressure in PSIA

V = volume or volumetric flow rate, e.g. CFH.

T = absolute temperature, °‘R.

Subscript "i" indicates initial condition and "f"
indicates final condition.

Consequently: Ve = PiViTe/PeTy

Initial conditions are standard temperature and pressure,
i.e. the flow rate of 11.5 SCFH [(Refs.(42)&(43)) is take:u at
70°'F and 1 atmosphere [Ref.(51); taken as 14.4 PSIA at
BFNP]. The valve is tested at a pressure of 25 or 26 PSIG;
see Ref.(43). Examination of Ref.(53) indicated that it was
appropriate to determine the MSIV flow rate for two time
periods under two different conditions, i.e. for two sets of
values for Pg and Tg¢. Ref.(53) is given as Attachment 4
where the selection of the Pg and T¢ parameters are shown.
The two time periods were 0 - 1100 seconds and 1100 seconds
- 30 days. All these parameters are shown below:

INITIAL CONDITIONS O = 1100 SEC 2

Pi=14.4 PSIA(l at) Pg=27 PSIG+14.4 PSIA Pg=10 PSIG+14.4 PSIA
Pg=41.4 PSIA Pg=24.4 PSIA

T{=70°F=£29.67°R Ty=275'F«73 .67°R  Tg=175'F=634.67'R

Vi=11.5 SCFH

The absolute temperature Rankine scale is related to the

Fahrenheit scale as follows:
'R "*F+459.67 See Ref. (60).
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0 - 1100 SECONDS: by aifoP

Ve = (734.67°R) {14.4 PSIA)(11.5 SCFH) = 5.548 CFH.
(41.4 PSIA) (529.67°R)

1100 SECONDS - 30 DAYS:

Ve = (034.67°R) (14.4 PSIA) (11.5 SCFH) =~ (0.7072) (11.5) =
(24.4 PSIA) (529.67°R) :

V, = 8.132CFH.

Since there are 4 steam lines the MSIV leakage from one line as
given above must be multiplied by 4; therefore the leaklagis are
(4) (5.548)=22.19 CFH and (4) (8.132)=32.6 CFH for the two time
periods, respectively. The worst case leakage of 32.6 CFH will be
used for the entire duration of the accident.

CALCULATIONS:
STP MODEL

The STP model used to determine the released activities from the
top and base of the stack for the control room dose analysis is
shown in Figure 1. In this model the source term is released into
the drywell (component 1) and then leaks at 235.8 cfh into the
reactor building (component 2). The volume of the reactor building
is taken as 1,931,502 ft’ which indicates that mixing, and thus
noldup and decay, takes place in the reactor building as well as
the refuel floor. The SGTS flow from the reactor building is taken
as 22,000 cfm (1,320,000 cfh) through the SGTS charcoal filter
(component 4). The filter efficiency is taken as 950% for the
inorganic and organic iodines. The CAD flow from the drywell to
the SGTS is at a flow of 139.0 cfm (8340 cfh) for 24 hour periods
beginning at 10 days, 20 days, and 29 days. The flow for the f{ssé
30.0 minutes to the base of stack (components 10 & 6) is S cfm |
cfh) and 21,995 cfm (1,319,700 cfh) to the top of stack (component
8) under fumigation conditions. After 30.0 minutes fumigaticn
ceases) and the 21,995 cfm is released from the top of the stack
(component 7) via normal atmospheric conditions.

A \BLS004\N2920075

R4

’
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The flow from the containment to the main steam lines and the condensers is not vsed and has been
discontinued in RB (see figure 1). However the volumes/components are retained in the STP input for historical
purposes. The historical flow (32 6 cfh) into the main steam lines and condensers was directed into component
12 which was a combined volume. The same flow is directed to the turbine deck which is component 13. The
exhaust flow out the top of the TB vents 1s 8.640.000 cth. This is directed to component 14

The flows associated with this model are shown in Figure 2.

The hardened wetwell (HWWV) valves (FCV-64-221, -222) provide a leakage path from the drywell to the offgas|
stack. This flow 1s 10 cfh.
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Figure 1. STP Model
100% Noble Gas
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0% Other
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CAD: 8340 enser

32.9

Y

13 78

Volumes (cuft)

1: 283,000
1,931,500

10: 34,560 HWWV: 10 at time > 8 hr

12: 125,000 ’ 3=l ' ; igee:

12° 2.100.000 1,319,400

Remainder 1.0 Y y '

10 Stack 7 Top of
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600
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12
17
23
} 4
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)= |

‘ 10

10-+6
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Figure 2

FLOWS IN STP MODEL

MREEY ;70 & T R
2%/day = 235 .8 ctn

0 cfh t< 8hr; 10 cth for t>8 hr
22.000 cfm = 1.320.000 cfh
22,000 efm = 1.320.000 cfth
22,000 efm = 1.320.000 cth
22,000 - 10 = 21990 efm =
10 efm = 600 cfh

10 efm = 600 cfh

1.319,400 cfh

139 efm =

0 cth for all other times

3340 cth for 24 hour periods at 10. 20. and 29 days ‘
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1 ‘'CORE INVENTORY (CURIES) ' P
5  T.7375% 2 1.1455+8 3 1.8416+8 4 2.0719+8 S 1.7438+8
6 3.3922+6 7 5.0351+6 8 8.0945+6 9 9.1072+6 10 7.6652+6
11 3.8936+7 12 1.3977+6 13 7.8039+7 14 1.0720+8 15 1.4002+8
16 1.1873+6 17 5.7251+6 18 2.0252+8 19 3.1599+7 20 1.9842+8
21 1.8341+8 22 1.8795+8
2
4
LOCA MODEL
NJ= 14 KCONC= 0

'DRYWELL & TCRUS
U2 REACTOR ZONE'
' DUMMY1

'BASE OF STACK'
TOP OF STACK'
RB HVAC FAILS'
‘NOT USED'
'STACK ROOMS'
'NEVER USED'
'CONDENSERS '
TURB BLDG'
TB TOP'

ZrdaiewO

TIAL ACTIVITY
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1.0B-6 7 1.0E-6 8 1.0E-6
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2.8 -5 3:0 8 3.8 8 3.9
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0.2

0.2%

1.00

235.8
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0.0
0.0

R R e
O Drd O Wb

s 3 1320000.
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P 12 1 10000.
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(1 DAY)
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-3 x
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(=

3 1.0
10 34560 CuFT
14 1.0

{ INSTANTANEOUSLY RELEASED FROM THE CORE)
S 1.0BE-6

10 1.0E-6

14 1.0E-6
4 1.0

4 1.0E-6
9 1.0BE-6

F 112 0 32.6 MSIV LEAKAGE OMITTED IN RS

S 1.0 CUFT
11 1.0 curr

IN COMPONENTS

0O 8 RB HVAC I5 OMITTED IN THIS MODEL IT IS LESS THAN 30600 CFH.
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e
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CALCULATIONS:
COROD MODEL

The dose to the control room operators was calculated using the conyr ater code COROD. The COROD model
used is based on the one used in Reference 5. however there are differen.«s based on assumptions/technical
justifications. The X/Q values are given in assumption 14 The activities released from bottom of the stack as
determined by STP are input into the COROD runs N9275C8A (unit 1/west intake) and N9275C8B (unit 3/east
intake). The STP output for the top of stack releases were used as input to the COROD runs N9275C8C (unit
l/'west intake)and N9275C8D (unit 3/east intake).

The inputs to these four COROD runs are shown in Figures 4-7.

As per assumption 12, two additional cases were run to demonstrate the sensitvity of control room dose to
CREVS flow rate. A case of CREVS flow of 1500 cfm was run to determine the lower analytical limit for the low
fan flow switch on the CREVS unit. This analysis was performed in Revision 5 and not repeated in Revision 8
with the revised X/Q) values or releases. Another case for a CREVS flow of 0 ¢fm was run in Revision 5 to
demonstrate the acceptability of having no CREVS flow for approximately 2 minutes. The two minutes
corresponds to the time between tripping the primary CREVS unit and the startup of the s;andby unit. Having
no CREVS during the entire 30 day accident period bounds the thyroid dose for not having CREVS for any two
minute period. The input decks for these cases are found in Appendix 13. They were not updated to the
Revision 8 X/Q values or Revision 8 STP releases. These results are not used and are kept in the calculation to
show the sensitivity of the doses to CREVS intake and for historical purposes.
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//*MAIN ORG=LOCAL, CLASS«SB

Figure 4 COROD INPUT "N9275C8A"

Ul/West Intake
//M9275C8A JOB 264360, SMBERG.BIN111, K MSGLEVEL«1,MSGCLASS=T

//JCL JCLLIB ORDER= (APB.NEN.PS264460.PROCLIB)
//STEP1 EXEC COROD, SOUTs'®'
//GO.SYSIN DD *

NIT= 22

NRs 1

ITP= 6

FACT= 1.0

LOCA BASE OF STACK 0-30 DAY RELEASE
$ 330 % 132 %2 123 1 134 2 138

I* 131 1* 132 I* 133 I* 134 1°* 138
FRM 85 KR 85 KR 87 KR 88 KR 89

XE). 131 XEM 133 XE 133 XEM 135 XE 135 XE 137 XE 138
0.

-6 'BASE
1.

i
31 3.
16 1.
al 8.
'HASE
N

6 3.
11 1.
16 S.
31 5.
'BASE
3 3.

6 1.
11 2.
16 1.
2 3.
'BASE
1 3.

& 3
31 4.
16 1.
21 0.
'BASE
12,

6 1.
11 8.
8 3.
21 0.
-6 'BASE
3 2.

e 9.

11 2.

16 2.

21 0.

2*3.70E-3 2.38-3 1.91-3 1.
57600

1800 5400 2
3000.0 3717.0

OF .[(ACK
6S6E-04
278E-06
159E-03
020E-04
S25E-04
OF STACK
193E-03
601E-04
322E-01
0SSE-03
185F-08
OF STACK
S89E-01
138E-02
252E.00
609E-01
S6SE-11
OF STACK
404E+00
0S7E-01
S11E+00
S23E+00
0

OF STACK
489E+01
094E+00
978E-01
711E+01
0

OF STACK
2312E+02
809E+00
617E-0S
379E+02
0

1600

2
o
12
17
22

2
?
12
17
22

2
12
1?7
22

2
?
12
1?7
22

2
?
12
17
22

2
2
12
37
22

0.90 1E-15 0.90 1E-1S 210000.0 1E-15

100.0 60.0
153.948 36.83

40.0
3 15.3)3

1440.0
46.0

. s m-
2.198E-04 3 3.%08E-04
9.662E-06 8 1.718E-05
1.201E-04 13 S.340E-03
4 .901E-04 19 1.738E-02
5.652E-03

" Te 9.
7.822E-03 3 1.870E-02
3.438E-04 8 8.221E-04
$.967E-03 13 1.472E-01
2.406E-02 18 8.594E-01
1.989%E-02

t 3 THa 0.
7.6S4E-02 3 $.212E-01
3.365E-03 8 2.291E-02
1.915E-01 13 6.628E-01
7.379E-01 18 2.709E+01
1.378E-03

ST A.
4.756E-02 3 3.467E+00
2.051E-03 8 1.524E-01
1.8S83E+00 13 9.039E-02
6.300E+00 18 2.493E+02
1.723E-10

‘S Te 0.
8 601E-04 3 1.092E+01
3.780E-08 8 4.800E-01
2.265E+01 13 3.748E-05
4.560E+01 18 2.433E+0)
0.0

‘3 The 0.
5.836E-13 3 1.800E+00
2.565E-14 8 7.913E-02
$.250E+02 13 7.660E-22
7.166E+01 18 1.4S0E+04
0.0
19-3 5.97-4
259200 2246400

5760.0
9.0 4.0 76.974

18.4165 6.0

— pNoTE Vifwesr

S000E+00
4 3.325E-04
9 1.461E-05
14 8.402E-03
19 1.433E-03

2000E+01
4 7.125E-03
9 3.132E-04
14 3.178E-01
19 3.206E-02

8000E+01
4 1.667E-02
9 7.326E-04
14 3.810E+00
19 6.114E-01

2400E+02
4 S.S8SE-04
9 2.4SSE-05
14 31.570E+«00
19 2.087E+00

9600E+02
4 4.758E-09
9 2.091E-10
14 1.56SE-01
19 1.209E+00

7200E+013
4 0.0
% 0.0
14 6.074E-09
19 1.945E-03

0.0

ROOFFLUX DOSE TO CONTROL ROOM PERSONNEL DUE TO SHINE THROUGH ROOF

1000.0 1000.0 1000.0 20.0
-

//

20.0

20.0

$00.0

$00.0

-13.58

3
10 1
18 2
201

15
20

N9

10
15
20

- W

10
15
20

0o e

10
1s
20

HOoMmnm

10
15
20

2.258

o

.603E-04
.S84E-0S
.S64E-04
.672E-02

.593E-02,
.003E-04
.026F-05
.787E-01

.307E-01
.454E-02
.932E-13
.93SE+01

.0S51E+00
.622E-02
.0

.226E+01

.241E-01
.304E-02
.0

. J06E+02

.2f9E-04
.3.2E-08
¢

881E-01
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Calculation No ND-Q0031-9275

Rev: R¥ | Plant: BFN

Page: 337

Subject: Control Room Doses

Prepared: s o4

Date: Yo 7- 1y

P o
Checked: Juy | Date: /iy /pp
Figure 5. COROD INPUT "N9275C8B" | 8
U3/East Intake
//N9275C8B JOB 264360, IMBERG .BIN111 MSGLEVELsl MSGCLASSsT
//*MAIN ORG=LOCAL,CLASS=SB
//3CL JCLLIB ORDER= (APB.NEN.PS264460. PROCLIB)
//STEPL EXEC COROD, SOUTa "'
//G0.SYSIN DD *
NITs 22 NRe 1 ITPs 6 FACTe 1.0
LOCA BASE OF STACK 0-30 DAY RELEASE dr———— AJOTE.' U 3/€AST Mot "'/“/’
T131 113211331134 1 138
I* 131 1+ 132 1+ 133 I 134 I+ 135
KRM 85 KR 85 KR 87 KR 88 KR 89
XEM 131 XEM 131 XE 133 XEM 135 XE 135 XE 137 XE 118
-6 'BASE OF STACK ' § TNe 0.S5000E«0C
1 1.656E-04 2 2.198E-04 3 3.908E-04 4 3.325E-04 5 3.603E-04
6 7.278E-06 7 9.662E-06 8 1.718E-05 9 1.461E-05 10 1.584E-05
11 3.159E-03 12 1.201E-04 13 S5.340E-03 14 8.402E-03 1S 2.S64E-04
16 1.020E-04 17 4.901E-04 18 1.738E-02 19 1.433E-03 20 1.672E-02
21 5.528E-04 22 5.652E-03
-6 'BASE OF STACK $ T™Ne 0.2000E+01
1 8.193E-03 2 7.822E-03 3 1.870E-02 4 7.125E-02 S 1.593E-02
6 1.601E-04 7 3.438BE-04 8 8.221E-04 9 3.132E-04 10 7.003E-04
11 1.3228-01 12 $.967§-03 13 1.472E-01 14 3.178E-01 15 1.026E-0S
16 S.0S8SE-03 17 2.406E-02 18 8.594E-01 19 3.206E-02 20 7.787E-01
21 S.185E-05 22 1.989E-02
-6 'BASE OF STACK ' § TNs 0.8000E+01
1 2.58%E-01 2 7.654E-02 3 §.212E-01 4 1.667E-02 S 3.307E-01
6 1.138E-02 7 31.365E-03 8 2.291E-02 9 7.326E-04 10 1.454E-02
11 2.252E400 12 1.91SE-01 1) 6.628E-01 14 3.810E+00 18 2.932E-13
16 1.609E-01 17 7.379E-01 18 2.709E+01 19 6.114E-01 20 1.935E+01
21 3.96SE-11 22 1.378E-03
-6 'BASE OF STACK ' § TNs 0.2400E+02 R8
1 2.404E+00 2 4.756E-02 3 3.467E+00 4 S5.585E-04 S 1.081E+00
6 1.087E-01 7 2.091E-03 8 1.524E-01 9 2.455E-05 10 4.622E-02
11 4 .511E+00 12 1.8S3E+C0O 13 9.03%E-02 14 3.570E+00 18 0.0
16 1.523E+00 17 6.2100E+00 18 2.43%3E«02 19 2.087E+00 20 9.226E+01
21 0.0 22 1.723E-10
-6 'BASE OF STACK ' § TNe 0.9600E+02
1 2.483%E+01 2 8.601E-04 3 1.092E+01 4 4.758E-09 § $5.241E-01
6 1.094E+00 7 3.780E-05 8 4.800E-01 9 2.091E-10 10 2.304E-02
11 8.978E-01 12 2.265E+01 13 3.745E-05 14 1.56SE-01 15 0.0
16 1.711E+01 17 4.560E+01 18 2.433E+03 19 1.209E+00 20 1.006E+02
21 0.0 22 0.0
-6 'BASE OF STACK ' § TNa 0.7200E+03
1 2.2328402 2 $.836E-13 3 1.800E+.0 4 0.0 5 5.259E-04
§ 9.809E+00 7 2.S6SE-14 8 7.913E-02 9 0.0 10 2.312E-08
11 2.637E-05 12 $.250E+02 13 7.660E-22 14 6.074E-09 15 0.0
16 2.379E.02 17 7.166E+01 18 1.4S0E+04 19 1.948%E-03 20 8.881E-01
21 0.0 22 0.0
21 .20E-3 7.91-4 6.42-4 4.09-4 2.14E-4
1800 S400 21600 S7600 259200 2246400

3000.0 3717.0
0.90 1E-185 0.
100.0 80.0

153.948 36 .83

90
40.0
3 15.31%

1E-1% 210000.0 1E-153
1440.0
46.0

$760.0
9.0

4.0

76.974

18.4165 6.0

0.0

ROOFFLUX DCSE TO CONTROL ROOM PERSONNEL DUE TO SHINE THROUGH ROOF

1000.0
/'.

//

1000.

0 1000.0

20.0

20.0

20.0

$00.0

$00.0

-13.58

2.2%



| Calculation No. ND-Q0031-9275 Rev: RS | Plant: BFN [ Page: 3, 37
;'Sub;oct: Control Room Doses : Prepared: «_s | Date: Y-(peg
|

T(lwcked: /,/7‘/ 2 | l)até:_,%;/yf_

Figure 6. COROD INPUT "N9275('8C" R‘
Ul/West Intake
B 264360, 95MBERG .BIN111 MSGLEVEL=1. M WCLASS T
LOCAL, CLASS +SB
RDERs« (APB.NEN.PS26446

JROD,S{UTn"'"

1 ITPe 6 FACTs 1
STACK 0-30 DAY RELEAS le should TOP OF STAC L///wfpr /,7610//13/5
133 I 134 I 138
132 I* 134
KR 88 KR
XE 133 XEM
STACK
227E+02 ) 1.651E+
194E+00 7 258E+00
I1S7E+03 12 8.900E+0
SS6E+01 1 634E+02
120E+02 864E+
OF STAC
132E+03 328E+0
851E+01 7 5.837E+0
196E+04 12 9.69%3E«02
216E«02 ! 321E+0

JBEE+03

239E+0
424E+0
S536E+0
SSSE+0
192E+0

-0

648E+0
241E+0
I17E+0
741E+0
498E-0

9
4
1
6
3

407E+0¢ £+ 0 5 869E+0
256E-01 2.830E+03 320E-06 10 T01E+02
JO4E+04 1 2 4 01 ] : ). 0

817E+08 )6 1 08 0 468E+05

o >

169, 23
S34E-11
204E+06 13
103E+0S 18

oONH VN

90E-15 4.29E-15 3.65E-15 2.58E-1¢
21600 $7600 259200 2246400

90 1E-15 210000.0 1E-15
1C 0.0 40.0 1440.0 5760.0

153.948 36.833 1 33 46.0 9.0 & 76.974 1
ROOFFLUX DOSE TO CONTROL ROOM PERSONNEL DUE TO SHINE
1000.0 1000.0 1000.0 20 20.0 20.0 '
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Calculation No. ND-Q0031-9275

: R8

Plant: BFN

Page: 33 439

Subject: Control Room Doses

Prepared: D

E?ite: i -1y

Checked: 2y | Date: ¥/23/9p
Figure 7. COROD INPUT "N9275C8D" _Re
U3/East Intake
/ '#9275C8D JOB 264360, IMBERG.BIN111, MSGLEVELe=1, MSGCLASS«T
//*MAIN ORGeLOCAL,CLASS=SB
//JCL JCLLIB ORDER= (APB.NEN PS264460.PROCLIB)
//STEP1 EXEC COROD,SOUTs'*'
//GO.SYSIN DD *
NITe 22 NRe 1 ITPs 6 FACTs 1.0
LOCA BASE OF STACK 0-30 DAY RELEASE (Note: This title should read "TOP OF STACK") d:/mr o 9%”/
I 131 1 130 1133 1 134 @ 138
I* 131 I* 132 I* 133 1+ 134 I* 138
KRM 85 KR 85 KR 87 KR 88 KR 89
XEM 131 XEM 133 XE 133 XEM 135 XE 135 XE 137 XE 138
-7 'TOP OF STACK ' $ TN 0.5000E+00
1 1.227E+02 2 1.651E+02 3 2.900E+02 4 2.555E+02 5 2.682E+02
6 5.394E+00 7 7.258E+00 8 1.27SE+01 9 1.123E+01 10 1.179E+01
11 2.357E+0” 12 8.900E+01 13 4.0S6E+03 14 6.296E+03 15 4.381E+02
16 7.5S6E+01 17 3.634E+02 18 1.288E+04 19 1.336E+J3 20 1.245E+04
21 8.120E+02 22 4.864E+03
-7 'TOP OF STACK ' § TNs 0.2000E+01
1 1.332E+03 2 1.328E+03 3 3.083E+03 4 1.304E+03 S 2.627E+03,
6 S.853E.01 7 5.837E+01 8 1.342E+02 9 S.733E+01 10 1.155E+02
11 2.196E+04 12 9.693E+02 13 2.592E+04 14 S.350E+04 15 4.183E+00
16 8.216E+02 17 3.921E+03 18 1.398E+05 19 1.3393E.04 20 1.288E+08
21 2.044E+01 22 5.086E+03
-7 'TOP OF STACK $ TN= 0.8000E+01
1 8.859E+03 2 3.23%E+03 3 1.813E+04 4 9.570E+02 S 1.213E+04
€ 1.894E+02 7 1.424E+02 8 7.996E+02 9 4.206E+01 10 5.33.E+02
11 8.558E+04 12 6 .536E+03 13 3.308E+04 14 1.548E+05 15 2.947E-08
16 © S09E+03 17 2.55SE+04 18 9.307E+05 19 2.012E+05 20 7.139E+08 RS
21 ..951E-06 22 1.192E+02
-7 'TOP OF STACK ' § TNe 0.2400E+02
1 3.414E+04 2 9.648E+02 3 5.123E+04 4 1.375E+01 S5 1.714E+04
6 1.500E+013 7 4.241E+01 8 2.252E+03 9 6.063E-01 10 7.532E+02
11 5.742E+04 12 1.917E+04 13 1.533E+03 14 5.040E+04 15 0.0
16 1.590E+04 17 6.741E+04 18 2.618E+06 19 6.404E+05 20 1.128E+06
21 0.0 22 3.49%8E-06
=7 'TOP OF STACK ' $ TNe 0.9600E+02
1 1.268E+05 2 7.407E+00 3 6.438E+04 4 4.368E-05 S 3.86%E+03
6 5S.57SE+03 7 3.256E-01 8 2.830E+03 9 1.920E-06 10 1.701E+02
11 $.198E+03 12 8.304E+04 13 2.470E-01 14 9.659E+02 15 0.0
16 6.453E+04 17 1.817E+08 18 9.221E+06 19 3.681E+05 20 5.468E+05
21 0.0 22 0.0
<7 'TOP OF STACK ' $ TNe 0.7200E+03
1 6.212E+08 2 2.169E-09 3 6.443E+03 4 0.0 5 1.913E+00
6 2.731E+04 7 9.5348-11 8 2.832E+02 9 0.0 10 8.407E-02
11 7.091E-02 12 1.204E+06 13 2.096E-18 14 1.648E-05 15 0.0
16 5 839E+05 17 2.103E+08 18 3.804E+07 19 6.050E+02 20 2.35TE+03
21 0.0 22 0.0
3. 02E-5 9.64E-7 1.89E-7 4.37E-8 1.43E-8 1.13E-9
1800 5400 21600 S7600 259200 2246400

3000.0 3717.0

0.%0 1E-15 0.90 1E-15 210000.0 1E-1§

100.0 60.0 40.0 1440.0 5760.0

153.948 36.833 15.33 46.0 9.0 4.0 76.974 18.4165 6.0 0.0
ROOFFLUX DOSE TO CONTROL ROOM PERSONNEL DUE TO SHINE THROUGH ROOF
1000.0 1000.0 1000.0 20.0 20.0 20.0 500.0 S00.0 -13.58
/.

/7

2.2%
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[ Calculation No ND-Q0031-9275 Rev: RS | Plant: BFN T Page: 3y ¢y
Subject: Control Room Doses Prepared: », 47| Date:
Checked: Jgw | Date: o /24 /2y

Results

The results for a CREVS flow rate of 3000 ¢fm are shown in Table 1. The whole body gamma dose to the control

room from the reactor building shine 1s 1511 rem (reference 16) The doses determined by COROD are based

on [CRP-2 conversion factors. The table converts the [CRP-2 doses to the [CRP-30 values

Table 1

Control Room THYROID Doses (rem)
Unit 1 (West Intake)
0-.5 HR .5-2 HR 2-8 HR 8-24 HR 1-4 DAY 4-30 DAY TOTAL

Base Stack 1.326E-04 1.205E-02 3.026E-01 1.032E+00 7.082E+00 2.860E+01

OF* 1 3 1 1 0.6 0.4
ICRP-2 DOSE 1.326E-04 1.205E-02 3.026E-01 1.032E+00 4.249E+00 1.1447+01 17.036

DCF+ 3.7 1.38 1.3% 1.39 1.35 1.38
ICRP-30 DOSE 7.800E-05 8.926E-03 2.241E-01 7.644E-01 3.148E+00 8.474E+00 12.619
Top Stack 9.045E-01 1.507E+00 8.516E-02 4.031E-07 8.030E-08 2.097E-07

OF 1 1 1 1 0.6 0.4
ICRP-2 DOSE 9.045E-01 1.507E+00 8.516E-02 4.031E-07 4.818E-08 8.388E-08 e 1"

DCF Y 1.3% 1.38 1.3% 1.38 1.3%
ICRP-30 Dose 5.321E-01 1.116E+00 6.308E-02 2.986E-07 3.569E-08 6.213E-08 2. 722

Unit 3 (East Intake)
0-.5 HR .5-2 HR 2-8 HR 8-24 HR 1-4 DAY 4-30 DAY TOTAL

Base of Stack 4.301E-05 3.908E-03 1.005E-01 3.468E-01 2.434E+00 1.025E+01

OF 1 - 3 1 0.6 0.4
ICRP-2 DOSE 4.301E-05 3.908E-03 1.005E-01 3.468E-01 1.460E+00 4.100E+00 6.012

DCF 347 235 1.3% 1.38 1.3% 1.38
ICRP-30 DOSE 2.530E-05 2.895E-03 7.444E-02 2.569E-01 1.082E+00 3.037E+00 4.453
Top Stack 8.034E-01 1.842E+00 1.133E+00 6.815E-01 4.666E-01 1.537E-01

OF 1 1 3 1 0.6 0.4
ICRP-2 DOSE 8.034E-01 1.842E+00 1.133E+00 6.815E-01 2.800E-01 6.148E-02 4.801

DCF Ra7 1.3% 1.38 1.38% 1.38 1.35%
ICRP-30 DOSE 4.726E-01 1.364E+00 8.393E-01 S5.048E-01 2.074E-01 4.554E-02 3.434
Unit 1 (West Intake) Total: 14.331 rem
Unit 3 (East Intake) Total: 7.887 rem

AVG (both intakes): 11.109 rem

* OF= Occupancy Factor = 1.0 for 0-24 hr. 0.6 for 1-4 day. 0 4 for 4-30 day
** DCF = ICRP-30 Dose Conversion Factor = 1.7 for 0-0.5 hr. 1.35 for 0 5 hr-30 day
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Calculation No. ND-Q0031-9275 Rev: R8 | Plant: BEN | Page: ¢ ¢ 7
Subject: Control Room Doses Prepared: w0 | Date: -1
Checked: /ly¢ | Date: 4//24/5¢
Table 2 Gamma and Beta C ntrol Room Doses (rem|
Gamma Beta
Ul Base 0.0266 0.2186
Ul Top 0.00953S 0.1114
U3 Base 0.009338 0.07658
U3 Top 0.01464 0.1634
RB 1.511 NA
Ul total 1.94713% 0.33 R8
U3 total 1.534978 0.23998

Average

.5410565 0.28499
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Calculation No. ND-Q0031-9275 Rev: R8 | Plant: BFN | Page: ), )]
Subject: Controi Room Doses Prepared: M s, | Date: (.(1.44
Checked: gy | Date: /e3/1p

The final doses for a CREVS flow rate of 3000 cfm are given below:

Table 3
Control Room

Thyroid 11.

Gamma i3
Beta 0

The control room doses are below the limits of 10CFR50 App.A GDC 19 (ref.21) of 5 rem whole body or

Dose [rem)

10 (ICRP-30)

.541
. 285

equivalent (30 rem thyroid, 30 rem beta).

The results for CREVS flow rates of 1500 c¢fm and 0 cfm are provided in Attachment 13. Note that tl,ese cases

utilized the revision 5 models, and have not been updated to .2 *ovision 8 parameters.

ATTACHMEUT (3 ReSuLTs ARE RETALWED fow MHisreeicas Porres&s g

ELlim/'ver onw Paae 29537

ft fipr

At




SUBJECT:

COMPUTED BY:
a0c

DATE:
'/20/¢3

LIST OF COMPUTER RUNS:

TENNESSEE VALLEY AUTHORITY

sheet 37 of 37

ND-Q0031-920075
CONTROL ROOM DOSES

CHECKED BY:

DATE:
/-209 3

| Ry

Revision 2 [RY
STP RUNS

JOBNAME JOB NUMBER DATE

STPO11 4388 9/18/92

COROD RUNS

JOBNAME JOB NUMBER DATE DESCRIPTION

CORODO6 4836 9/18/92 Base of stack release, t > 30.5 min
CORODO7 4771 9/1¢£/92 Top of stack release, t > 30.5 min
CORODOS8 4755 9/18/92 Fumigation conditions, t € 30.5 min
CORODO11 4803 9/18/92 Base of stack release, t < 30.5 min
Revision 4

STP RUNS

JOBNAME JOB NUMBER DATE

ND92758 9383 1/11/93

STPO11 * 4388 9/18/92 RL+
COROD RUNS

JOBNAME JOB NUMBER DATE DESCRIPTION

ND9275C1 9417 1/11/93 Top of stack release, t < 30 min
CORODO7 * 4771 9/18/92 Top of stack release, t > 30 min
ND9275C2 9374 1/11/93 Bottom of stack release, 0 to 30 min
ND9275C3 1087 1/20/93 Bottom of stack release, t > 30 min

* From Revision 2



TENNESSEE VALLEY AUTHORITY

sheet 37q of 37
SUBJECT: ND-Q0031-920075 RS

CONTROL ROOM DOSES

COMPUTED BY: DATE: CHECKED BY: DATE:

a2, 0¢C 3/28/73

LIST OF COMPUTER RUNS (cont'd)

Revision S
COROD RUNS

JOBNAME JOB NUMBER DATE DESCRIPTION

1500 cfm CREVS flow rate

ND9275C1 7336 3/26/93 Top of stack release, t < 30 min
ND9275C3 7403 3/26/93 Bottom of stack release, t > 30 min

0 cfm CREVS flow rate

ND9275C1 7292 3/26/93 Top of stack release, t < 30 min
ND9275C3 7377 3/26/93 Bottom of stack release, t > 30 min
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Memoranaum VA Racury TENNESSEE VALLEY AUTHORITY

ND-R203 /- 72007er0, ATTACHMENT /

Patrick P. Carier, Manager of Site Licensing, PAR 1C-BFN AdE | oF 5

&

J. R, Rupert, !ngineorin. Manager,

Nuclear Engineecing, EDB |A-BFN

JUL DS wy
BROWNS FERRY NUCLEAR PLANT (8FN) - BOILING WATER REACTAR OWNER'S

GROUP (3WROG) PLANT - SPECIFIC RADIOLOGICAL DOSE CALCULATIONS DATA
SREETS - “SI[Y LEZAKAGE

Browns Ferry Engineering Projes:,

R srence: VYour memorandum to me dated April 10, 1991
(RO8 910410 983)

Please find attached the completed dats sheets a8 requested for
Plant-Specific radiological dose calculations by GE for the BWROG
MSIV Leakage Committee.

Attachment: Data Sheets

ce (Attachment):
RIMS, ET sSLP !

L. S. Bettis, EDB LF-BFN

A. E. Crisler, EDB LF-BFN

R. W, Mundy, TCE All-8FN

C. W, Pratt, BR SA-C

R. S. Rusceyk, ATR LA-BFN

G. A. Silver, EDB LF-BFN %
M. G. Zaslouk, EDB (A-BFW

03252-8%

Buv 'S Savines Bonds Regulariyv omn the Pavroll Savings Plan




ASE TLISURE CTMMITTgg

JOLOGICAL DOSE CALCULATION
DATA SHeET 01

ND-Q203+ 92007 Ko ATTACHMENT /[

LANT(S) AROWNS FERRY NUCLEZAR PLANT - UNIT 2

100% RATED PrwER LEVEL __329) MW TIERMAL
containment
Maximum Allowsble Leskage Rate to Reactor Building 2 L per day

Does this include MSIV Leakage’ Yes  § No

Resctor to Outbosrd MSIV Plpe Compactment

Number of Lines *

Average Plpe Length 141 feot *

Pipe Inside Dismeter 21.647 {nches

Plpe Outside Dismeter 26 inches (Sched. 80)
Pipe Masa Per Unit Length 312 lbm. per foot
Ingulstion Materiel Micror (Reflective)

Insulation Thicknass J-1/2 inches

Outbosrd MSIV to Tubrine Stop Valve Plpe Compartment (HP Tucbine Pathway)

Avacrage Pipe Length 189 feet *

Plpe Inside Diameter 21.562 inches

Pipe Cutside Dismeter 24 Llnehes (Sched. 80 ASTM Al06 5S¢ B)
Pilpe Mase Per Unit Length 29! lbm. per foot

Insuletion Matecriel Calcium Silicsate

tmauletion Thickness 2-1/2 inches

Outboard MSIV to Condenser Plpe Compecrtment (Drein Line Pathwey)

Yumber of Lines 4(3°) to 1(47) .

Aversge/Equivalent Pipe Length (128' of 3") (110' of 47) faot *

Pipe Inside Dliameter 1.624/3.826 inches

Pipe Outside Diameter 3.3/4.2 inehes (Sched. 160/80 ASTM

A106¢ Ger. B)

Pipe Mese Per Unit Langth 14.31/14.98 lbm. per foot

Insulation Materisl ribecglass/Calciva Silicate

tnsulation Thickness 2-1/2 inchee

Minimus Dismeter of Draln
Line Pethway 2.624 inches *

« GE will csleulete equivalent velues Lf spproprlate dravings are
provided (piping segments may not have same dlameters oC J0me number of
parsllel pathyways).

0781824
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ND-R203/- Jaoo% Ko AT TAHMENT | PAGE 3 o 3
PLANT(S) NROWNS FERRY NUCLEAR PLANT - UNIT 2

Main Condensec/LP Tuchine

Free Volume “:ndencar 1 14ES
(not 1neluding hotwell)

cubic feet (Unit 2)

Free Yolume L? Turdinaes 5. 124 cubic feet

Relative Evaluations (Needed *o Calculate Effective Volume)

- Surface of Watear in Hotwell 2-4 feet -|567' alev
27" = 190,000 gal
2 min, full
power operation

Orain Line [nlet to Condensac @ QQO'QL.Qergn Cooler feet
Condenasr to LP Turbine Bellows Js'-10" feet -[609"-1" Lp

Turbine Bel lo“Q
$73'-3" Condanse

- Turbine Center Line EL. 621'-0" feet
Tucbine Bullding
Fetimated Free Volume 2.186 cuble feet (Unit 2 Turhine Deel
IfP_Tucrbine
Estimated Free Volume 568.6 cuble feet *
Estimated Internal Ares 4402 aquare feet *
Control Room
Complete
Free Volume 210,000 cuble feet Habltabillity lone
Habitabable Volume _ 210,000 cuble feet
Vent Fllter [ntake 8.3) cuble feet per second $00cfm)
Vent Unfiltered Intake A5 .8 cuble feet per second (2'%0cfm)
Recireculation Rate no _chaccoa) fliters cuble (oot per mmcond
Intake Pllter Efflclency 93% Inocg/93% Ocg. % (2 benks of 2 flltecs in seri
Intake Pllter Activated W | inches
Carbon Bad Depth
Rarireylation Filtwr PFFIicluney No_rhurenal fllters %
Racirculetion Flliter Activeted ¥o ch 0 inchey

Carbon Bed Depth

Is the intake und reciceculation fllter the esame flltec? Yes X Wo
(No charcoal flltecrs in reclreulation loop.)

* Typlieal from GEZ Turdine Department; Lf you have specifle value for your
plant, please revise asccordingly.

1781825
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PRESSURE (P51G)
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ATTACHMENT 4

o

R COMBIMATIONS

A=2L0008 4mE
§ « 2LO0PE 3 ux
€ = 1 LOOP, I NX

10 Ak,

AMENDMENT 7

10!

o*
TIME AFTER ACLIDENT (68C)

=) 1o* 0% o=
BROWNS FERRY NUCLEAR PLANT
FINAL SAFETY
ANALYSIS REPORY

“sas~of-Coolant Accident
Primary Containment Pressure

| nasponse

FICURE 14.6=10

|
|




Swr

200

DRYWELL TEMPERATURE (°F)

NDQ2od-F20078 RO ATTAGUMENT 4 Pagé 2 0F2

&

Ry COMBIMA TIONS

- 4 = 1L00P%, 4 MX
‘“ ' 6~ 1,00, 2 NX
. €~ | LOGP IHK
I
mi T\ e e 1 " v
w . 0* -3 or o9 0% 0% T=%

TIME AFTER ACLIDENT (98C)

BROWNS flllY NUCLEAR PLANT
FINAL SAFETY
ANALYSIS REPORT

Loss~of-Coolant Accident
AMENDMENT 7 Drywill Tesperaturs Raspouse
VICURE 14.6~11
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ND-Q203) 3ee75R0, ATTACHMENT &  [het 3 o 3

11,9 PACIORX IRFTING

a. Factory testing of each fully aassembly emergency pressurizing air
syestem, each high efficiency filter, and each charccal adsorbder
tray shall be conducted. Minimum performance for acceptance (s
specified {in Sectiou 30 herein.

120 PREPARBATION FOR SHIPYENT

2. The Contractor shall prepare c¢ll materials and articles for
shipment in such sanner as to facilitste handling and to protect
them from damage in transit, and he shall be responsidble for and
make good auy and all damage due to improper preparation for
loading for shipment., Boxes and crates shall be marked and have a
packing list enclosed showing the parts contained therein.

b. All finished surfaces shall be coated or othervise protected vwith
an spproved rust preventive.

¢. Components shall be packaged for shipment in accordance with
ANSI NAS.2.2 as & minimum:

CORRONENL Lavsl ol Packasing

Housing Assembly
HEPA/Postfilter
Charcoal

[natrument

Fan and Motor Assembly
Electric Duct Heacer

O REEO

13,0 INSTALLATION AND TRITING

a. If required by TVA, Contractor shall provide competent engineers to
supervise the inscaliation and initial testing of the assembled
equipment furnished. Components shall be indelibly marked at the
factory for identificarion and for location and orientation in the
assembly. Piping and valves for test connecticns shall be
persanent and sball be suitable for periodically testing the systes
and components throughout the plant life.

DETAILED SPRCIFICATIONS

1400 GINIERAL. COSDITIONS

a. Bech air filter train shall have ¢ nominal capacity of 3000 SCMM
and shall De arranged esseatially as shown on and be wvithin the
dimensional limits of attached Figure-] Sheets 1 and 2. [Externsl
pressure loses through ductvork, and HEPA filters upstream of
charcoal filter assembly vil! de between 1.5 W.GC. and 3.0" v.G.

PLONELCSE
121-8



ID-Q203) Adeo75R0, ATTRCHMENT

1.9 PACTORY TRETING

Factory testing of each fully sssembly emsrgency pressurizing sir
Sysiaom, each high efficiency filter, and tach charcoal adsorder
tray shall bde conducted. Minigus performance for acceptance s
specified in Section 30 herein.

12.0  PREPARATICN FOR SHIMMENT

The Contractor shall prepare all paterials and articles for
shipment in such manner as to facilitate handling and to protect
them from damage {n transit, and he shall bde responsible for and
oake good any and all damage due to improper preparation for
loading for shipment. Boxes and crates shall be marked snd have o
packing list enclosed shoving the parts contained therein.

All finished surfaces shall be coated or othervise protected with
AL approved rust preventive.

Componentes shall bde packaged for shipment in accordance vith
ANST NAS.2.2 a0 & minisum:

LomRonEnt kavel of Packasing

Housing Assembly
HEPA/Postfilter
Charcoal

Instrusent

Fan and Motor Assembly
Electric Duct Hester

PO O

$3.0 INSTALLATION AND TRITING

If required by TVA, Comtractor shall provide competent engineers to
supervise the inscallation and initial testing of the assembled
equipment furnished. Components shall bdu indelibly marked at the
factory for identification and for location and orientation in the
assembly. Piping and valves for test connections shall de
permanent and ehall be suitable for periodically testing the system
and componants throughout the planmt life.

DETAILED SPECIFICATIONS

$4.0 GENNRAL. CONDITIONS

PLDNE106
121-8

Bach air filter train shall have & nominal capacity of 3000 SCM™
and shall be arranged essentially as shown on and bde vithia the
dimensional limits of astrached Figure-l Sheets | and 2. External
pressure loses through ductwork, and EEPA filters upstream of
charcoal filter assembly vill be betveen 1.5" ¥W.G. and 3.0" ¥.G.

she

6 et3u3
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0G91-568-09
July 8, 1991

1 '

J. L. Kamphouse

Tennessee Valley Authority
Browns Ferry Nuclear Plant
P. 0. Box 2000 (TCE-11)
Decatur, AL 135602

Subject: BROVNS FERRY CONTROL ROOM DOSE CALCULATIONS IN ACCORDANCE
EER _STEAM LINE)
Attachments: 1) Dose Calculation Summary for 11.5 scfh Per Steam Line and

Computer Code Output

2) Browns Ferry Input Data Sheets

The subject control room dos/ calculations for Browns Ferry have been veri-
fied. These results are high partially because of the large unfiltered inctake
into the control room, and the high (and relatively constant with time)
atmospheric dispersion factors. It appears that there may be a non-compliance
at Browns Ferry regarding LOCFR20 requirements; therefore, this situation
should probably be evaluated by TVA per LOCFR21 and 10CFRS0.72 and 50.73

MSIV LEAKAGE DOSE CONTRIBUTION (REMS)

BETA
HR(2) 10R(30) Q0:72)
NOBLE GAS 0.14 0.00 1.49
INORG. IODINE 0.00 0.13 0.00
ORGANIC IODINE (&%) 0.01 325. 0.03
HP TURBINE 0.00 0.00 0.00
ORGANIC IODINE 0.00 179. 0.00
(CONVERSION FROM 1-2)

TOTAL DOSE FROM 0.1% 504 . 1.52

MS1V LEAKAGE PATHWAY




@

7S 1, ANAUMIAT 7, n.ﬁ |

J. L. Kamphous¥®,K TVA

0G91-568-09
July 8, 1991
Page 2

[f you have any questions regarding these verified calculations or any other
MSIV Leakage Closure Committee iss.es, please call the undersigned

Very truly yours

20 D

T. A. Creen
Sr. Technical Program Manager
BWR Owners' Croup

Tel 408) 925-1308

FAX: (408) 925-2476

Mail Code 382

Attachments
TAG27 /TAG/rt

ce RD Binz IV, MSIV Leakage Closure Committee Chairman
CL Tully, GPC
LS Burns, GE
SJ Stark, GE
GB Stramback, CE




TENNESSEE VALLEY AUTHORITY

sheet 41 of 59
SUBJECT: ND-Q0031-920075 RS

CONTROL ROOM DOSES

COMPUTED BY: DATE: CHECKED BY:
2,6C 3/28/43

DATE :
327

Attachment 13
Evaluation of Reduced CREVS Flow Rates

The Control Room Emergency Ventilation system (CREVs) has two units
(a primary unit and a standby unit). As a part of the
instrumentation for the CREVs control circuits, a flow test is made
to ensure that the fan in an operating unit is functioning
properly. This is referred to as the low flow switch. If the flow
rate is below a preestablished range, that unit is tripped and the
standby unit is started. The CREVs fans were purchased with a flow
requirement of 3000 cfm + 10 percent (i.e., 2700 to 3300 cfm). The
low flow instrumentation will be designed with an upper operational
limit of 2700 cfm so as not tou trip a f.lly functional unit (i.e.,
with flow greater than 2700 cfm). The lower 1limit for the
instrumentation was selected as 1500 cfm. This was an arbitrary
value If all of the instrument inaccuracies occurred at the same
time at their maximum value, a unit would be considered fully
functional (by the flow instrumentation) for a flow of as low as
1500 cfm. Revision 5 of this calculation demonstrates that a CREVS
flow rate of 1500 cfm will yield acceptable operator doses. All
other parameters are the same as used in the COROD runs for
Revision 4.

If a CREVs unit is tripped based on low flow or for any other
reason, a time period of approximately 2 minutes will exist in
which CREVs is not supplying filtered air to the control room. In
order to evaluate the acceptability of this situation, cases were
run for 0 cfm CREVs flow for the thirty day duration of the
accidant. All cther parameters are the same as used in the COROD
runs for Revision 4.

Based cn the results in the main body of this calculation it 1is
known that the dose contribution from the base of the stack prior
to thirty minutes and the top of the stack after thirty minutes are
negligible. Therfore only the cases for the base of the stack
after thirty minutes and tne top of the stack before thirty minutes
were evaluated.



TENNESSEE VALLEY AUTHORITY

sheet 2 of 49
SUBJECT: ND-Q0031~920075 RS

CONTROL ROOM DOSES
COMPUTED BY: DATE:

CHECKED BY: DATE:
“4,8¢c 32e/43

3-28493

RESULTS

TABLE 13-1
CONTROL ROOM DOSES [REM] for 3000 cfm CREVs Flow Rate
From Page 34 of ND-Q0031-920075 RS

Whole
Body
Source Gamma Beta Ihyroid

2.394

Fumigation "ND9275C1" 0.00833 0.09804

(Bottom of stack t> 30 min)
Base of Stack "ND9275C3" 0.00563 0.04536 4.003
TABLE 13-2
CONTROL ROGM DOS LS (REM] for 1500 cfm CREVs Flow Rate

Whole
Body
source Gamma Beta

Fumigation "ND9275C1" 0.008185 0.09519

Ihyroid
2.952

(Bottom of stack t> 30 min)
Base of Stack "ND9275C3" 0.005642 0.04542

TABLE 13-3

CONTROL ROOM DOSES [REM] for 0 cfm CREVs Flow Rate

Whole

Body

Sgurce Gamma Beta Thyroid

Fumigation "“ND9275C1" 0.007970 0.09093 3.947

(Bottom of stack t> 30 min)
Base of Stack "ND9275C3" 0.005657 0.04554

-

6.673




TENNESSEE VALLEY AUTHORITY
SUBJECT: ND-Q0031-920075 RS
CONTROL ROOM DOSES

COMPUTED BY: DATE: CHECKED BY: DATE:

2, B¢ 3/28/53 32893

sheet 3 of §9

A ratio of the thyroid dose from the stack for various CREVs flow
rates is calculated by comparing the thyroid drse with a CREVS flow
rate of 3000 cfm to the dose with a flow rate o>f 1500 and 0 cfm.

1500 / 3000
Top of stack (1500 cfm) 2.952 / 2.3%4

e« 1.333

Base of stack (1500 cfm) 4.956 / 4.003 = 1.238
0./ 3000

Top of stack (0 cfm) 3.947 / 2.394 = 1.649

Base of stack (0 cfm) $:.873 / 4.003 = 1.687

The similar ratios for gamma and beta dose are very clcse to

1.0

(within 8 percent). Since the calculated doses for gamma and beta
are so small compared to the allowable limit, the small effect due
to CREVS flow rate reduction is negligible. Therefore the gamma
and beta doses reported on page 36 of Revision 5 apply to the cases

with reduced CREVS flow rates of 0 and 1500 cfm.

The control room thyroid doses due to MSIV leakage are expected to
increase by the same ratios as calculated above. Ac discussed

above for the stack releases, the effect on gamma and beta

are

negligble. The thyroid dose is expected to increase by the same

1.23 and 1.66 factors calculated above.

The total control room thyroid dose for a CREVS flow rate of 3000

cfm was determined to be 14.33 rems on page 36 of Revision 5

of

this calculation. The corresponding thyroid dose for « CREVs flow

rate of 1500 cfm would be 17.63 rem ( 1.23 x 14.33 = 17.63 rem)
the dose for 0 cfm CREVS flow would be 23.79 rem (1.66 x 14.3

and
3 =

23.79 rem). Both of these values are within the GDC 19 limits.
Therefore it is concluded that a lower limit on the CREVS low flow
instrumentation of 1500 cfm is acceptable and not having CREVS

operating for a period of two minutes while the standby unit
coming up to speed is acceptable.

1s
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- - ’
22 1ATSI1® JOB ND9275C1 (J0BO7336) USES D SOFTAS MTTAG T 13
i il 2 Sl it} R

=

22 IATS118 JOB WD9275CL (JOB87336) USES D USes22 ND- 00031 o> 007¢
23 TATS210 08 JSICATLG (JOBO7336) SYSW  USING D SOFTAS ON 727
23 1ATS210 08 STEPLIB (J0B07336) SYSW  USING 15 OM 274
25 IATS210 JO8 JSSCATLG 7J0B07336) SYSM USING D SOFTAS ON 730
23 1ATS218 J08 FTLIFO81 (JOBO7336) SYSW  USING D USGS2Z ON 777
23 1AT2000 JO8 WD9275C) (JOBO7336) SELECTED SYSD GaPeSBATCH

3
123 TVAS0262 720 LIMITED TIME CL.SS IS IN EFFECT.

LAST ACCESS 4T 13:13:22 ON FRIDAY, MARCH 26, 1993

123 1EFGO31 ND9275C1 - STARTED - TIME=135.14.13
wnsBlLOCKSIZE CHANGE
124 IAT5110 JOB NDS275C1 (JOBO7336) USE
ND9275C1 USGMLS 27A BC

s OLD'.S”O i‘ﬁ!l:;b ND9275C1/VFYLKDT =/TDRLIST /K.SM264360 FT06.0UTPUT. Go4ss7V00
DIw=SYS00001

00046
EXCP=00000002 DDM=FT]16F 001
EXCP=00000600 DON=FT11F00]
EXCP=00000000 DON=FT]12FO001
EXCP=00000044 COM=FT]12F00)
021 g DWYIIF..! 2

D
DON=STEPLIB
04 DON=SYSUTI

2 777 BC=0 Ex
MO - TIME=13, N 27



//eMALN ORGeL GCAL LlAS&'Sl 1ea
//PROCLIB DD DSHwaP%  MEN . PE26A460 . FROCL 1B D1 SP=SHR
//7STEPL EXEC COROD,SOUTe'w" '2 t’-ﬁ o~
J7%0. SYSIN DO ® (9/57
o»
//MD9ZTSC] JOB 264363, ) MANPHOUSE . LDB2FBFN'  MEGLEVEL » 1 , MSGCLASS=T TIRL WY 13
//PROCLIE DD DSN=APS . MEN . PS 204468 . PROCL 1B , D1 SPwsnk Y. ;
//7STEP] EXEC COROD,SOUTw'® '
COROD  PROC T+5,L [BRARY='APE. NEN. PS264460 PGHLIB' , SOUTs v ",
ELEVEN="APB . MEN. W2 264468 . [SOTOPE . £LEVEN" , ND 0003 1
TWELVE "' APB . NEN. NZ264460 . [SOTOPE . TWEL VE * 92 007 5
XXGACHECK EXEC PGMeVFYLKDT REGION=40%6K . TINE=]
PARM="/ JOATE=9107] ,PATH=APE . HEN.PS264409 . POHLIB(COROD) '
XXSTEPLIS DD DSwestiBRANY O Sheirt
IEF6531 SUBSTITUTION JCL - DSNeAPB.MEN.DS264460 . PGHL 1B D] SPwsHR
XXPLIDUN 0D  SYSOUT=aSOUT
TEF6531 SUSSTITUTION JCL
XXSYSPRINT DD
1EF6531 SUBSTITUTION JCL
XXIDRLIST 0D DSM=K.SN264360.F T06.0UTPUT(+1),DISP=(NEW,PASS ),
XX UNTT#ALLOC , SPACE=( TR ,(20,5) ,RUSE),
o DCB=(SYS] . MODEL ,RECFM=FBA , LRECL =135, BLKSIZE=3998)
XXSYSDUMP DD SYSOUT=aSOUT
IEF6S3] SUBSTITUTION JCL - SYSOUTsw
xXxGo EXEC PGM=COROD, TIME =g T
IEF6531 SUBSTITUTION JCL - PGM=COROD,TIME®S
XXSTEPLIB D0 DSM=8L1BRARY ,DISPwSHR
TEF653] SUBSTITUTION JCL - DSNeAPB.NEN.PS264660. PGHL 1B D1 SPeSHR
XXFT06F00]1 DD DSM=K.SN264360.FT06.0UTAUT(+1),0150=(MOD,FASS )
XXFT11F001 DD DSNeSELEVEN,DISPwGHR
[EF6531 SUBSTITUTION JCL - DSMeAPS.MEN.WZ264460. ISOTOPE . ELEVEN, DISPeSHR
XXFT12F001 0D DSNm8TWELVE ,D1SPeSHR
IEF6531 SUBSTITUTION JCL - DSN=APB.MEN.M2264460 . 1SOTOPE . TWEL VE . DISP=SHR
XXFTIGFO0L DD UNIT=SYSPL,DCH=(RECFWsF B, LKECL=80 BLKSIZER3120),
xx SPACE=(TRX ,(1,]),RLSE)
XXSYSUDUMP DD  SYSOUT=4SOUT
IEF6531 SUBSTITUTION JCL - SYSOUT=w
XXABNLIGNR DD  SYSOUT=8SOUT
IEF6S3] SUBSTITUTION JC. - SYSOUT=
XXFTOSF001 DO DOMAMESSYSIN
/760 .SYSIN DO #,DCBBLKS]2E=80
XXPRINT  EXEC PGMeEBGENER ,CONDSEVEN
XXSYSPRINT DD SYSOUT=8SOUT
T1EF6551 SUBSTITUTION JCL - SYSOUTsw
XXSYSUTI DD DSMeK.5N264360.F T06.OUTPUT( 1), DISPw(0LD,PASS)
XXSYSUT2 DD SYSOUT=8SOUT
IEF6531 SUBSTITUTION JCL - SYSOUTew
XXSYSIN DD  DumMmy
XXCATALOG EXEC PGM=IEFBR14
XXD01 DO DSNeK.5N264360.FT06.0UTPUT(+1),D15P=(0LD,CATLG,CATLG)




371 JESS ALLOCATED TO SYSPRINT

GD1081 777 ALLOCATED T0 DOMAME TORLIST DATALLAS ( ) TT AL MENT |3

€1 2571 JES3 ALLOCATED To m A

LASIA  wewiy 12¢ W De3990, NEWS23476, WOIZ7SCL/VFYLEDT «/IDRLIST /K.SN264368.FT06.0UTPUY . Cedda VR

EF2371 27A ALLOCATED TO Sﬂtu“l
lg:{:: o 'S l.u-u” S 27A BL=08576  EXCP=80000176 CDNeS l!"monl

VoL NS 9
sl NU 00031 929075
D9 s 004 DON=STEPLIB
EF1421 ND9275C1 GACHECK STEP) - STEP WAS manto COND CODE 0980
EF28 APB . NEN . PS2 PO I KEPT
EF VOL SER MOS= &
EF 285 IDKDO . ND9275C] . JOBO7336 . DO00000A . 7 SYsout
EF 28 xuu.mtlscn.mnu.uouou.r SYSoUT
EF 28 K. SN264360.FT06.0UTPUT. Goad 7V0S PASSEY
EF28 VOL SER NOS= USES22.
EF 285 1DKDG . ND9275C1 . JOBO7336 . D000000C. ? SYsSouT
TVA  JOB/STEP IWFORMATION
# STEP MAME QUACHECK START TIME 13.i6.13.45 STEP CPU  00.00.00.13 "
w PGM  MAME  VFYLEDT STOP TIME  13.14.15. u JOB CPU 00.00.00.13 -
" SERV UNIT 629 ELAP TIME 00.00.01.96 CONDITION CODE 0000 .
TVA  JOB/SYEP TNFORMATION
" EXCP STATISTICS "
- tzp;:v Exce cm.:n \#}7 EXcP ca.m tmt EXCP COUNT  UNIT EXCP COUNT UNIT EXCP COUNT UNIT EACP COUNT "
» ® ~
= TOTAL EXCP 181 VIO PAGE lu V10 PAGE OUT ] PAGES SWAPPED IN ] "
EF3 STEP /QACHECK / START 93085.1314
EF37641 STEP /QACMECK / STOP 93085.131¢ CPy OMIM 00.13SEC SRS OMIN 08.01SEC VIRT 4224k SYS 284K EXT 4K SYS 89¢ %
EF2361 ALLOC. FOR ND9275C]1 GO STEP)
EF2371 27A ALLOCATED T0 STEPLIB
EF2371 777 ALLOCATED TO FT06F001
EF237 777 Auouvn 10 FT11F001
EF237 OCATED TO "lﬂ'“l
Golol s's Auocntl TO DOMAME (FT16F001)
DSN (SYS9308S. 7131321, uno ND9275C1 . lnnon )
STORCLAS |sc7tlw MICLAS ) DATACLAS ( )
EF2371 JESS ALLOCATED TO SYSUDUMW
EF2371 JES3 ALLOCATED Yo ABNL IGNR
EF2371 JESS ALLOCATED TO FTOSF001
VAQ ND9275C1 vio EXCP=00000002 DONSFT16F001
TVADOZ2I ND9275C1 USGS22 777 BC=00000 00 DDN=FT11F001
TVADO21 ND9275C1 USGS22 777 BC DOM=FT12F 001
TVAD021 ND9275C1 USGS22 777 DOM=F T12F 001
TVAOO2X ND9275C1 L5GS22 777 DUN=FT11F001
TVAQO2 27 DON=FT16F 001
TVAOD21 ND9275C1 US@sS22 777 XCP=00000002 DOW=FTO6F 001
TVAOOZI ND9275C1 USGMLS 274 EXCP=00000030 DOM=STEPLIB
1421 ND9275C1 GO STEPL - STEP WAS EXECUTED - COND CODE 9000
28 APR . MEN . PS264460 . PGML IS KEP
F285 VOL SER NOS*» USGMLS,
EF2851  K.SN264360.FT06. OUTPUT.Cosa7VOR PASSED
285 VOL SER MNOS= USES22.
1EF28% APB . NEN . N2264460 . ISOTOPE . LEVEN KEPT
EF 285 VOL SER NOS= USGS.
EF 285 APE . NEK . W2264460 . 1 SOTOPE . TWELVE KEPT
EF 285 VOL SER NOS= USGS22.
GD105T SYS93085.7131321.RA000.NDO2Z75C] DELETED, DOMAME=FT16F001
EF 245 1DKDG . ND9275C1 . JOBO7 336,00 0.? SYSouT
EF 285 1DKDQ.ND9275C) . JOBOT 336 . no GE. 7
EF285 TOKDQ . ND9275C] . JOBO7336. 00000009 . 7 §
TVA  JOB/STEP INFORMATION w¢ "o
« STEP MAME GO START TIME 13.14.15.44 srtr Py oo 00.01.41 "
" PGH  NAME COROD STOP TIME u.u.zo.u Py 00.01.54 -
» SERV UNIT 8,8%0 ELAP TIME 00.00.11. coubxnon coot 0000 .
n TVA JO./ST[P INFORMATIOM
" Exce svulsncs »
*  UNIY EXCP COUNT UMIT EXCP coum UNIT EXCP COUNT UNIT EXCP COUNT UNIT EXCP COUNT UNIT EXCP COUNT .
" 274 30 77 77 2,109 777 44 VIO »
» TOTAL EXCP 2,19 Vi0 PAGE u VIO PACE OUT 0 PAGES SWAPPED 1IN 0 .
1EF3731 STEP /60 / START 93085.1314
1EFS741 STEP /GO / STOP  93085.1314 CPU OMIN 01.41SEC SRB OMIN 00.24SEC VIRT 3964 SYS  “asx EXT 8K SYS 8920k
IEF2561 ALLOC. FOR ND927SC1 PRINT STEP]
TEF2371 JESS ALLOCATED TO SYSPRINTY
1EF2371 777  ALLOCATED 10 SYSUTI
IEF2371 JESS ALLOCATED TO SYSUTZ
IEF2571 DMY ALLOCATED TO SYSIM
TVADO2I ND9275C1 USGS22 777 BC=81024  EXCP=00000004 DUM=SYSUT]
1EF1421 ND9275C1 PRINT STEP) - STEP WAS EXECUTED - COND CODE 0000
1EF 285 1DKDQ . ND9275C) . JOBS7336.D000D00F . ? SYSOUT
1EF 285 K. SM264360.FT06.OUTPUT .Gease7VE0 PASSED
ﬁ?fﬂ? xnungt:mnscx mznu DOOVOD1D. 7 SYSOUT
» TVA  JUB/STEP INFORMATION » AeSeneess
w STEP MAAHE PRINTY START TIME 13.16.26.60 STEP CPU  00.00.00.06 s
w PGM  MAME TEBGENER STOP TIME  13.14.27.13 JOB CPU  00.00.01.60 ’
* SERV UMIT 180 ELAP TIME 00.00.00.53 CONDITION CODE 0000 B bin it
TVA  JOB/STEP INFORMATION wew - :::...::-:
- LA L R
- EXCP STATISTICS .
" UNIT EXCP COUNT  UMIT EXCP COUNT UNIT EXCP COUNT UNIT EXCP COUNT UNITY EXCP COUNT UNIT EXCP (OUMT ¢
. 777 ~
» TOTAL EXCP o VIO PAGE IN 0 VIO PAGE OUT 0 PAGES SWAPPED IN R T
e - “-ne
TEFS751 STE® /PRINT  / START 93085.1314 a X
IEFS741 STEP /PRINT /7 STOP 93085.1314 CPU OMIN 00.06SEC SRB OMIN 00.00SEC VIRT 372k SYS 240K EXT 4K SYS AR
IEF2361 ALLOC. FOR ND9275Z1 CATALOG STEPL
1EF2371 777 ALLOCATED 70O DD)
TEF1421 ND9275C1 CATALOG STEP1 - STEP WAS EXECUTED - COMD CODE 0000
ltrg:g% 505":(‘:“. nlo’;cgtznput Goae7VOR CATALOGED
L PR
5 : TVA _JOB/STEP INFORMATION » b 2
* STEP MA CATALOG START TIME 13.14.27.18 STEP CPU  00.00.00.02 :
" DCM  NAME” MEFBR1G STOP TIME xs.u.;;.g: ég:m?;g“ caag“.',?,é;,“ .
. 1 1 00.00.00.

SERV UNI 40 tLa ine wn TVA JOB/STER INFORMATION sesusssnsnsncsnnss RHESse 00 e
e s " * BHRNRARN RS AR R, eI
. EXCP STATISTICS
v 1 EXCP COUNT T EXCP COUNT UNIT txcr COUNT  UNIT EXCP COUNT UNIT EXCP COUNT UNIT EXCP COUNT
B vor:l Excp . wx VIO PAGE IN VIO PAGE OUT 0 PAGES sumn N 0

L T

Masssssssnane

75




LOiMUS / STOP 9350885316 O

GALN wu. UCLEL SKB ONIN 30 0OSEC VIRY oK SYS 240X gxY o 57y e
- VA  JOB/STEP 1w TIom
S JOB NAME WDO27SC]  PROGRAMER 9 M AMPHOUSE EDB2FBFN  START DATE 93,26/93 START 1 ImE 15.14.13.45 COMDITION CODE 9000 .
® U8 NUMB JOBO73%e ACC. DaTa 264363 (STEPLIE STOP DATE 05/26/9% STOP ' ME 13.14.27.71 CPU TIME 00.00.81.62 -
* JOB CLASS SO "S SPS.1.3 REL 03 .8 ELAP TI)F 00.00.1¢.26 SERVICE UNITS 9,679 SYSDs
TVA  JOB/STEP [NFORMATION
TEF37S1 JOB /ND927SC1/ START 93085.131e
IEF3761 JOB /1MD9275CL/ STOP 93045.1314 CPU OMIN 01.62SEC SRR OMIN 06.25SEC

HTTR/menT 13
WD 0003192 gp7c
}u-?i«?z

§/5



Pact osu)

IEBSLe:  WiNG : OUTWUY RECFW/LRECL/BLXSIZE COPTED FRON INPUT “Abc sl q Y
PROCESSING EMDED AT EOD '3 7

ND Q0031 92 gn7s

O)C 3.28493




AU Si2eivd

ATTRH mENT 3 / 0/{7 |

w
PE 3289
95/03/26 @ 13.14.16.408 LINEASGSE EDITOR LOAD NODULE DATE VERIFPICATION PAGE 0000
. »
- CCCCCCCCCE 0000000D0000 RRERRIFRARRR 000000000000 DODDODDDD "
»  CCCcccccccct 000000000000 RRRRRRRRRRRR 000000000000 DDODDDRDOD .
L cC cC 00 00 RR RR 00 00 DD oo .
s CE 00 00 RR RR 00 00 0D 00 .
" CC 00 00 RR RR 00 00 DD 1] .
s ££ 00 00 RRRERRERRRER 00 00 DD (1] "
. cC 00 00 RRARRRARRRR 00 00 DD 00 -
» £ 00 00 #R RR 00 00 DD Do .
= CC 00 00 RR RR 14 00 DD Do .
.« CC cc 00 00 RR WR 00 00 DD DD "
«  (CCCCCCCCCCCC  00000000000C RR RR 000000000000 DDUDODODDD .
- cCccccccce 000000000000 RR RR  00000000000C LODODDDOD -
. -
FILE: APB ., NEM . PS264460 . PGHLIB
MODULE : COROD
LASTLINK: 917071
QA CHECX RESULTS
FEARSAARERE TS .
- .
" PPPRPPOPNOD AAAAAAAAAA $SS5SSSSSS 5558535555 EEEEEEEEEE  DDDDORODO .
" PPPPPPOPPPPR  AAAAAAAAAAAA SSSS5558S5SS  SS5SSSSSS5SS EEEEEEEEEE LDODODODOD -
L PP aa AA S35 $S §S SS EE 0D e .
B o PP AA AA SS SS oD oD »
- P PP AA AA  S§SS $5S | oo M w
*  PPOPDPPOPRDE  AAAAAAAAAAAA  5555SSSSS $55558835S EEEEEE Do 0D =
“ PPEPRPRDO DD AAMARAAAAAAA $S558885S 555585358 EEEEEE [ pp -
el 4 AA AA $SS $sS E Do 8
- PP A& AA S5 $S E DD pp -
bt L AA AL SS ss SS SS Do 0o -
- PP ) AA  S55S5S85S8555 555555555555 EEEEEEEEEEEE DDDDDDODOD -
. AA AA  S5555555SS 5555885588 EEEEEEEEEE DDODOOOCE :
-




cc

iizali ggaaaa
33 R
(gss¥ 333

-
——

o et o B bt Bt et e 5t

et et et et ot Bt et

——
-
——
——

“

i|3§
B

3
iiii:i ';i

l} s3]

4
22

222222
2222222
2

2
2222222
2222222

22
22
22
22

2
22

2z

22222222
22222222

222222
2222222
22

2222222
222222

22
2222 22

2222
22222222

——— .-
—— -
B Bttt Gt (s Gt e ot
B B e et et et P et o
-

——

5555555865
2235555555

s5
5555558
5555555

55 55
55555555
555555

ATTorr/ o7 I3

o, 00031 920075
pe 21893

ccecce 11
cceeeecc 111
cC cc 1111
(<4 11
cc 11
cc 11
cc ' 11
cc CcC 11
cececece 111111
c 1111
333333
99999999 53333333
99 99 33 33
99 99 3%
999999999 3333
99999994
99
99 99

11 )
111 HooobbO6
1111 66 bo

11 o6

il Obbbb606

11 e

11 bo 66

11 L2 66
111111 Hobbo666
11111 Lottt

I /57
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ATThHmENT 13

ND Q0031 9> 0075

o 3289

REPRODUCTION OF INPUT DATA DECK

o eoce ecce cocoo ocooeo
. F - sceoo ceoce ocooo coooo
.
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LOLA BUSE 1 CUBGATION: Ko-Qeu3l-92007/5

BAY COMPUTATION [MPUT DATA

CONTROL
DATE 03/26/95 COROO START TIME 13:l4:1é

1SOTOPES «
: ?ll INTAKE

T

4

TIME PERIODS (SEC)
1800.6

22
VALLES «

INE PERIODS 6
1.0000€+00

-
ER OF INPUT CURIES =

5400.9

2l600.0

57600.0

TOTAL CURTES RELEASED OURING TIME PERIOD

150100€

g i 122.7
1 132 165.2
] 290.0
3. s 2556
] I 268.3
1= 131 5.4
I= 132 7.3
I 133 12.7
In 134 11.2
1= 135 i
KRM 85 2387.0
KR 8% 89 0
KR 87  «087.0
KR 38 62979
KR 9 ng.l
XEN 131 75.6
XEW 133 3636
XE. 133 12889.0
XEN 135 1336.0
XE 135 124%0.0
XE 137 812.1
XE  13a 0
CHI/Q (SEC/CU,

METER)
3.26E-05

5.086-12

FLOW RATE OF AIR INTAKE (CFM)
1500.0

FILTER EFFICTENCY, ELEWENTAL TODINE, FIRST PASS =
:{t?!l EFFICIENCY, ELEMENTAL TODINE, SECOMD PASS = 0.00
Fl

TER EFFICIENCY,

LTER EFFICIENCY, ORGANIC 10!
T ROOW

CONTROL

VOLUME (C

U, FY.)

100.0 PERCENT OCCUPANCY BEFORE

60.8 PERCENT OCCUPANC
40.0 PERCENT OCCUPAMCY AFTER 5760.0 MIN.

SUCCESSIVE TIME PERIODS IN WIMUTES
50.0 9.0 360.0

Y BETWEEN

AVERAGE CURIE
1 i3l 2.2226-06 0.000€+00
1 132 2.9926-06 0.000€+00
I 133 5.2526-06 0.000E+00
1 136  4.629€-06 0.0006+00
1 135 @ .859-06 &,
I 131 9.771€-08 o
Is 132 1.3186-07 o
Iv 135 2.309%-07 o
Is 134  2.034£-07 0
Ie 13§ 2.1386-07 o
KM 85 4. 209-05 0
L1 85 1. 6126-00 ©
KR 87  7.348€-05
Kk 88 1. 140€E-04 0
kR 89 7.9%k-06 ¢
XEM 131 1.36%-06 ©
XEM 153  6.583-06 0
XE_ 133  2.333k-0¢ 0
XEM 135 2.420€-08 0o
XE 135 2.255€-06 o
XE 137  1.471E-05 0
XE 132  0.000€+00 O,

4.80E-13

1440.0 HWIN.

GOE-13

ORGANIC IODINE, FIRST PASS = 0.9
DINE, SECOND PASS =

FLOW RATE THROUGH ROOM CIRCULATION SYSTEW (CFX) =

0.9

0.900
210000.0
0.

259200.0

2.

1440.0 AND 5760.0 NINM,

960.0

00E+00
00E +00

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E~00
.000E~00
.000E+00
.000€+00
.000E+00
.UooE~0C
.000E+00
.000E<«00
.000E+00
.000E+00

000€E+00

.000E+00
.000E+00
.000E+00

70E-14

4320.0

.D00E+00

000E+00

- -",‘&.v/'J

ATTR Y monT 13 13/f7
ND 00031 92 5975

22464000

S0E-15

37640.0

cCoocoocooOCOoOOCODODODOOCDOOD

-000€+00
-000E+00
.000€+00
-0D0E+00
-000€+00
.000€00
.000E+00

-000E~00

W 3-18493

RELEASE RATE CONCENTRATION IN CURIES/CU. METER DIRING EACM TIME PERIOD
.D00E+00
0



- Uc
BATE O3/26/95 TINE 13:14:. @ 32(er

LEMGTH OF COMYAMINA VOLLOE (%) =

TED i53. 98 77 v |
Lo cOMTIATIATTS" et (1)." 33,38 't Sivisies ¥
MEIGHT OF COMTAMING VOLIME (2) « "15.33 4 DIVISIONS
DOSE POINT COORDIMATES : Ke 2.97r7, Yo Jaae277, 2 6.00 FY

SHIELD WALL THICKMESS = 9.000
THE FOLLOWING VALUES ARE FOR A LEAK RATE OF 1500.00 CFM AND A AYPASS RATE OF wwmuns CFN

TSOTOPE  TOTAL COMCENTRATION TIME DURING EACH TIME PERIOD IN CURIE-HR/CU. METER
SR R S.172E-07 6.1536-08 7.866€-12 3.261€-22 0.000€+00
I 1B i $5.6606-07 4.119€-08 8.681E-15 0.000€+00 0.000E+00 -
s O v 1.197€-06 1.3586-07 | .449€-11 3.7326-22 .000E+80 ND 0003‘1 92 00, 5 1
oS DHES DHEA DM s dime s
. ¢ - R . - . .000E+00
h R I 2.274€-08 2. 3.4586-13 1. 0.000€ +80 3-1,’
T 2.491E-08 1. 3.8156-14 0. 6.000€+00
3% I8 5 5.2636-08 5. 6.3706-13 . 0.000€+00
Iw 134 3. 2.842E-08 9. 1.090€-15 o. 0.0006+00
ls 138 2. 4.629€-08 4. 3.239€-13 2. 0.000€+00
(] a5 6. 1.200E-05 ). 5.766E-11 . 0.000E+00
R 88 2. 5.0756-07 6.0 7.933k-12 3. 0.000E+00
- - 2 1.6086-05 7. 3.9626-12 0. 0.000€ +00
KR 88 1. 3.0266-05 2. ?7.1256-11 0. 0.000E+00
KR 89 3. 5.570€-08 1. 0.000E+60 0.0 0.000E+00
XEM 131 2. 4.3026-07 5. 6.6006-12 2. 0.000E+80 .
XEM 133 9. 2.054E-06 2. 2.909%-11 1. 0.000€+00
XE 133 3. 7.3156-05 8. L.097E-09 4 00E+08
XEM 135 2. 1.829%-06 3. 5.6526-20 00E+90
XE 135 3. 6.7306-05 7. 5.884E-10 00E+00
XE 157 7. 1.435-07 1. 0.000E+88% ©. 0.000E+90
XE 138 0. 000E+00 V.000E«00 . 0.000E+08 0.0G0E+00 0.00GE*00

THE FOLLOMING VALUES ARE FOR A LEAK RATE OF 1500.00 CFH AND A BYPASS RATE OF wwoswe CFM

ISOTOPE  TOTAL WHOLE BODY GAMMA D0SE FOR EACM ISOTOPE AND TIME PERIOD

1 131 4. 7S%E-035 1.016E-02 1.206E-05 1.541E-77 6.3906-18 0.000E+00

1 132 3.4826-02 6.304E-02 ©.5826-0% 9. €. 000E+00 0.0006+00

1 133 1.588€-02 3.3266-02 3.764E-03 4. 1.037€-17 o.

1 134 S§.2296-02 7.477¢-02 2.526E-03 2. 0.000€+00 0.

1 135 3.31SE-02 6.673£-02 &.7086-03 4. 5.829€-18 0.

Iw 151 2.093E-06 4. €57F-04 5.3026-05 6. 2.809%-19 o.

1w 152 1.530€-03 2.771E-03 2.014E-04 .. 0.000E+00 o,

Is 133 6.981E-06 1.462E-0% 1.655E-04 1, 4.5586-19 o,

In 134 2.297€-03 3.285€-0% 1.109-04 ' 1 0.000E+00 0.

i 135 1.657€-05 2.93%§-0% 2.948E-06 2.0 1.633€6-19 o

KRN 85 ¢.931€-92 9.661E-02 0.9476-03 4. 1.7056-18

(1] 85  2.425E-05 5.174E-05 &.1926-06 8. 3.550E-20

KR a7 3.069%-01 4.928£-0] 2.4406-02 1. 0.000E+00

KR 88 1.1286+0 2.096E+00 | .670E-01 4. 0.000E+00

L 89  2.771E-02 &.406E-03 1.64246-12 0. 0.000E+00

XEM 131 1.177€-03 2.508&-03 2.989%-04 3. 1.628E-18

XEN 133 -BYZE-03 1.460E-02 1.7106-03 2.0686-07 7.

XKE 135 5 338601 1.)136£+00 1.3476-01 1.7026-/5 . 113

XEN 135 5 313£-02 3.8656-02 7.687E-05 1.196E-.5 0.

XE 135 <. o%%E-01 8.375E-0] B.8338-02 7.32%£-06 9.566E-17 0.000€+00

XE 137  6.766E-03 1.304F-0 1.176E-11 0.000E+00 0.0006+00 0.000€+00

XE 138 0.0006+00 0.0006+00 0.000€+00 0.000E+00 0.000E+00 0.000€+00

SUM 2.667TE+00 4. 980E+00 4. G51E-01 3.129€-05 B8.127E-1¢ 0.000E+00
TOTAL WMOLE BODY GAMMA DOSE FROM ALL ISOTOPES DURING POST ACCIDENT PERIOD IS = 8.093£+00 MRAUS

THE FOLLOWING VALUES ARE FOR A LEAK RATE OF 1500.00 CFM AND A BYPASS RATE OFswswew CFM

ISOTOPE  TOTAL WMOLE BODY BETA DOSE FOR EACH ISOTOPE AND TIME PERIOD

1 151 5.9176-02 8.341E-02 9.923E-03 1.2686-06 S.258FE-17 0.000€+00

I 32 1.536€E-01 2.4196-0] 1.7586-02 3.706E-07 0.000E+00 C.000E+00

1 133 1.935E-01 «.0538-0) 4. 588E-02 4.906E-06 1.264E-16 0.000E+00

Y 134 2.291€-01 3.276£-01 1.106E-02 1.2576-08 0.0006+00 0.000E+00

i 138 1. - S.218E-01 3.234E-02 2.251E-06 1.B46E-17 U.000E+00

M 131 1,7226-03 3.668E-03 4.363F-04 5.577€-08 2.3126-18 0©.000E+00

i= 132 5.872¢-03 1.0636-02 7.7286-04 1.629-08 0.0006+00 0.000E%00

In 133 8.509-0% 1.7826-02 2.017¢-03 2.157¢-07 5.556E-18 0.0006+00

Is 136 1.007€-02 1.4396-02 4 858E-04 5.523E-10 0.000E+00 0.0006+00

In 138 7.023E-03 1. 416E-02 1.421€-03 9.8%E-08 B8.1126-19 0.0006+00

L 19 1.2926+08 2.532F+00 2.345E-01 1.210E-05 &.469E-17 C.000E+00

w 85 4.947E-0 1.056E-05 1.2638-02 1.6508-06 7.243E-17 0.000€+00

w .34 1.101E+@) |.767E+01 &.752E-01 4.342E-06 0.000E+00 0.000E+00

(13 88 5. 051E+00 9.4206+080 7.499-01 2.218E-05 0.000E+00 ©.000E+00

kR 89 5.579€-01 S.691€-02 1.8386-]) 0.000€+00 0.000E+00 0.000£+00

XEM 131  2.392€-02 5.099€-02 4.077¢-03% 7.823E-07 3.3503£-17 0.000£+00

XEW 133 1.527€-61 3.2356-0) 3.790€-02 4.5836-06 1.638E-16 0.000E«00

1 3.064E+00 8.221E400 9.749€-01 1.232F-04 “.957E-15 0.000E+00

XEN 155 1.983£-91 ).e42E-01 2.869E-06 4 .457E-15 0.000€+00 0.000E+00

x£ 155  8.656F+00 1.769%+01 | .866E+00 1.547E-04 Z.021E-15 0.000€+00

XE 157 1.014E+00 1.95SE-01 1.763£-09 0.000E+00 0.0006+00 0.000E+00

XKE 138  0.000E+00 0.0006400 0.000€+00 0.000E+00 0.000€6+00 0.000E+00

SUm: 3.265E+01 5. 785E+01 4.B80€+00 5.528E-04 7.499E-15 0.000E+00
TOTAL WHOLE BODY BETA DOSE FROM ALL ISOTOPES DURING POST ACCIDENT PERIOL IS= 9.519E+01 MRADS
TOTAL WMOLE BODY GAMMA+BETA DOSE FROM ALL 1SOTOPES DURING POST ACCIDENY PERIOD IS* 1.033£+02 MRADS

THE FOLLOWING VALUES ARE FOR A LEAK RATE OF 1500.00 CFM AND A BYPASS RATE OF wmwmas CFM

1SOTOPE TOTAL INMALATION DOSE FOR EACH ISOTOPE AND TIME PERIOD

1 13 4.490€+02 9.5626+02 1.138F+02 7.334E-0% 4. 030E-13 0.000E+00

1 152 2.0926+01 3.788E+01 2.753E+00 2.926E-05 0.000E+00 ©.0006+00

1 133 2.856E+02 5.981€402 6.770E+01 3.651E-03 1.247E-1% 0.000E+00

1 13¢  1.613E+01 2.0206+01 6.819€-0) 5.909-07 0.0006+00 0 000F+00

- 135  8.1056+01 1.6326+02 1.640E+01 S5.758E-04 &.2060€ 15 0.000E+00

Is 151 1.974E+01 «.7°SE+01 . 002E+00 3.2256-04 1.772€-14 0.0006+00

Iw 152 9.194E-01 .6056+00 1.2106-01 ).286E-06 0.000F+00 0 000F+00

In 135 1.256E+01 2.6306401 2. 976€+00 1.GOSE-04 & GAIE-1S 0 DO0DE+00

Iw 134  6.206E-01 8.8766-01 2.996€-62 1.7176-08 0.0006+00 0 000E+00

Iv 135  3.5626+00 7.1706+00 7.2076-01 2.530E-05 2.751€ 1o 0 000E+00

U B.B81E<02 1.854€+03 2.101E+02 1.2106-02 5.574F 13 o 000E+00




TOTAL  WALATION DOSE FROM ALL [ODINES BARSIN 0ST ACCIZENT . e o

FOLLOWING DOSES ARE THOSE GIVEN ABOVE BUT INCLUDE OCCUPANCY FACTORS.
T FACTORS ARE THE FOLLOMING: l:::: PERCENT FOR » 70 1649, '

MINUTES
NT FOR le4e. TO 5768, MINUTES; A
5760. NI

40.00 PERCEMT AFTER Aﬁwﬁwr ,3

eenssscsse sessmsnnes "4& 32e/ey
/5%

.

WHOLE BODY GAMMA DOSE INCLUDING OCCUPANCY FACTOR 1S 8.093£400 MRADS
WHOLE BODY SETA INCLUDING OCCLPANCY FACTOR 1S 9.519€+01 MRADS
IMMALATION DOSE TO THYROID INCLUDING OCCUP. FACT. 1S 2.9526+03 MRADS

MO 00031 92 pp-c
N 3.22.9%

CONTROL ROOM DOSE FROM DIRECT GAMMA PEMETRATION OF WALLS, ROOF OR FLOOR FROM AN EXTERNAL SOURCE
DATE 03/26/93 TINE 13:14:16
DOSE TO CONTROL ROOM PERSOMMEL DUE TO SHINE THROUGH ROOF

LENGTH OF CONTAMINATED VOLUME (X) = 1000.00 FY 20 DIVISIONS

WIDTH OF COMTAMINATED VOLUME (Y) = 19 20 DIVISIONS
HEIGHT OF CONTAMIMATED VOLUME (2) = ) .00 20 DIVISIONS
DOSE POINT COORDIMAYES: X = 500.00 FT7, Y= 500.00 FT7, 2= -13.54F7

SHIELD WALL THICKMESS » 2.250

ISOTOPE  TOTAL WHOLE BODY GAMMA DOSE FOR EACH ISOTOPE AMD TIME PERIOD

1 131 1.464E-06 0 0 0.000E+00 0.000€+00
1 152  2.2¢6k-04 O 0 0.000E+00 ©.000€+00
1 133 o.404E-05 0 9. 0.000E+00 0.000€+00
I 13  4.779-06 @ 6. 0.000€+00 0.00CE+00
1 155  9.7%E-04 0 0 0.000€+00 0.000€+00
I 131  6.439€-08 0 0 0.000E+00 0.000E+00
I» 132 9.871E-0¢ 0 0. 0.0006+00 0.000E+00
In 133  2.8426-06 ¢ 0. 0.000E+00 0.000€+00
In 134 Z2.09%-05 o 0. 0.000E+00 0.000E+00
fs 1% 4. 2B0E-05 o 0. 0.000E+00 0.000E<00
L 7.06%-47 o 0. 0.000E+00 0©.COVE+00
e ] 3.&:2-“ ] 0 9.000€+00 0.0008+b0
R 8 1.426£-02 o 0 0.000E+00 0.000E+00
KR 88 7.191E-02 0o 0 0.000E+00 0.0U0E+00
KR Y 05 0 0.000E+00 0.000E+00
XEW 13 «.302-14 0 0. 0.0006+00 0.000E+00
XEM 13 1.352€-99 o 0. 0.000E+00 0.000E+00
= 1IN 3.107€-15 o 0. 0.000E«00 0.000F+00
XEm 13 9.4928-05 o 0 0.000E+00 0.000E+00
XE 135 3.50%-05 ¢ 0. 0.000E+00 0.000€+00
m 13 1.169%-06 © ¥ 0. 0.000€+00 0.000E+00
XE 138 0.000£+00 o ©.000E+00 0.000E+00 0.000E+00 0.000E+00
SUN: 9.290E-02 0.000£+00 0.000€+00 0.000E+00 0.000£+00 0.000E+00

WHOLE BODY GAMMA DOSE(COMTIMUODUS OCCUPANCY) DUE TO EXTERNAL SOURCE 9 290€-02 MRADS
WHOLE BODY GAMMA DOSE (OCCUPAMCY FACTORS INCLUDED) DUE YO EXT. SOURCE 9, 290€-02 MRADS
TOTAL PERSOMNEL GAMMA DOSE FROW ALL SOURCES PRESENTLY CALCULATED 8, 185E+00 MRADS
NOTE: TOTAL IS FOR FIRTY VALUE OF CONTROL ROOM AIR FLOW RATE

DATE 03/26/95 COROD END TIME 13:1¢:2¢

-,
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JATE140 JOB GRIGIN FRON GROUP=GROUIS 22 1 JSPelR . DEVICE-INTRDR , 400 -
1RRO101 USERID IDKD@ 1S ASSIGMED 10 TMIS JOB ‘Z,k 2
13:11:37 TAT4401 LOCATE FOR STEPSOACHECK OD=STEPLIB DSN=APE.MEN.PS264460 . PGHL I8 328/
1 1:57 TATA402 UNIT=33%80 LVOL (S )=usen) S
13:11:37 IAT448) LOCATE FOR STEP=GO DD=STEPLIB DSNwAPS . MEN.PS264460 . PGML 18 ?
13:11:37 IATA482 UNIT=3380  ,VOL(S)=USGuiS
137 IAT4401 LOCATE FOR STEP=GO DOSFT11FO01 DSN=APE . NEN.MZ264460 . 1SOTOPE . ELEVEN

137 IATas02 um-uuu LVOL(S)

&

1

i

1

i

1

i

11:37 IATea0l LOCATE F DDFT1ZF 001 DSHeAPS . MEN . NZ264460 . [SOTOPE . TWELVE

11:37 TATeA07 UNIT=3388  ,VOL(S )=usGS27 WI/M /3
11:37 TATSI10 JOB WD9Z75C) (JOB07292) USES D SOFTAS

1: o8 | (J0807292) USES D Usemis

1 J08 WDIZ7SCL (J0B07292) USES D SOFT8S
137 TATS1Ie 08 MOSZTSCI (J0807292) Usks
1 o8
i 08
1
1
i
1
|

SICATLG (J0807297) SVER  USING D SOFTSS ONM 727 LA 0003 1 92 0075

STEPLIB (JOB07292) SYSM USING D USGMIS ON 27A
: JSSCATLE (JOBD7292) SYSM USING U SOFT8S5 ON 738
137 1ATS210 J08 FTL1F081 uounvz) sysm USING D USGS22 ON 777 34 f’93

;57 TATZ000 JOB ND9275C) (JOB07292) SELECTED SYSM GRP=SBATCH

1:57 TVA3026Z 720 LIWMITED TIME CLASS IS IN EFFECT.

1:37 1CH7000i1 10xDQ LAST ACCESS AT 13:11:37 OM FRIDAY, MARCH 26, 1993
}:37 TIEF4031 ND927S5C1 - STARTED - TIME«13.11.37

138 BLMSIA wewBLOCKSIZE CHANGE, OLD=03990, MNEW=23476, NDIZ7SCL/VFYLKDT »/IDRLIST /K.SN264360.FT06.0UTPUT.Gowksvoe
$ T1ATS110 JoB ID‘??SCI (M072"2) USES D USEx15
9  TVADG2I ND9275C1 USGM1S 2 “-05376 DON=SYSO8001
TvAd021 mznu DDN=TDRLIST
TVAOO21 MD9275C1 OON=STEPLIB
TVAG021 ND9275C1 DOM=FT16F 001
TVAS021 ND9275C1 USGS DDM=FT11FO0)
TVAB02T ND9275C1 DOM=FT]12F001
TVADO2] ND9275C1 DDN=FT12F001 -
$ TVA0O21 MD9275C1 DOM=FT11FO01
:47  TVABOZI ND9275C) DON=FT16F00)
148 TVADOZI ND9275C1 DON=FTO6F 001
148 TVAS021 ND9275C1 EXCP=00000029 DON=STEPLIB
111:48 TVABO2I ND9275C1 EXCP=00000004 DDN=SYSUT]

uses29 BC=0102¢
150 IEF4041 ND9275C1 - ﬂ“b . Yll!'l! 11.49

——
-

3:

5

5

3:

3:

3

3:

i 1

5

3

3:

33

5:

13:

13:

15:

5:

3:

3:

3

3:

3: 38
3 3
5 59
3: 39
3:11:40
3:ll:e0
5:11:40
S$:11:47
3:11:67
3:11
3:11
3:1
3:11
3:11




wr 781

JOB 264363, * 9 ANPMOUSE . EDEZT BN , MSGLEVEL =1 , NSGCLASS T 20c 3/2/4;

s/mALN ORGeL OCAL ,

//PROCLIB OB

. MEN.PS264468 PROCL IS, DISPSim

/ISV!"l ﬁ!c COROD , SOUT= "'

//G0.8
/.

&

L & N o

//MDAZTSC] JOB 264363, ' 9K ANPHOUSE . EDB2FBFN ' , MSGLEVEL =1 , MSGCLASS* T W"’W 3 2,0/37

//PROCLIE DD GSM=APS . NEN . PS 264468 . PROCL 1B , D1 SPeSHR

//STEP) EXEC COROD,SOUT='w’

XXCOROD  PROC 145, L IBRARY="APS . NEM. PS264460 .PGHLIB' ,SOUT="n",

ll ELEVENS'APB . NEN . N2264460 . [SOTOPE . ELEVEN",
TWELVE="APB . NEN WZ264460. ISOTOPE , TWELVE®

Sean o A ] Gl sasoun sonsscmN 0 0003 1 92 0075

XSTEPLIE DD DSH=gL IBRARY ,D1SPeSie
1EF 6531 mg!vrlu JCL - DSHeAPR . MEM.PS 264460 . PGHL 1B, DISPwSHR

XXPL 1 DUMP YS0UT

LEFS31 SUBSTITUTION KL - SYSOUT=w

XXSYSPRINT DD SYSOUY=aSOUT y
EF 8531 SUBSTITUTION i - SYSOUTas

XXIDRLIST DSMH=K . SN264 360 FT06. OUTPUT(+]),DISP=(NEW ,PASS ),

XX UNIT=ALLOC ,SPACE=( TRX ,(20,5) ,RLSE )

X ncn-.svswm JRECFW=FBA, LRECL 135, BLKSIZE=3999)

YSDUNP SYSOUT=3

l!FOSSX SUIS‘"U”W JCL - SYSOUTew
EXEC PGHeCOROD, TIME=3T

lEFCSSI S&II’Y"U'I(I JCL - PGH=COROD, TIME=S
XXSTEPLIR DSN=8L IBRARY ,D1SP=SHR
1EF 65351 SI.‘S"TU"N JCL - DSH=APB NEN . PS264460  PGML 1B, DISPeSHR
XXFTOGF001 DD DSM=K.SN264360.FT06.0UTPUT(+1),DI5P=(MOD ,PASS )
XXFTI1F001 DD DSW=8ELEVEN.DISP*SHMR -
lE’tS!vl, MSYXIw él . Dml APB . MEN . WZ264460 . ISOTOPE . ELEVEN,DISP=SHR
1EF6531 SNST"UYIN JCL - DSMeAPB . NEN.W2264460 . ISOTOPE . TWEL VE , DISPeSHR
XXFT16F00) DO UNIT=SYSPL ,DCB=(RECFM=FB ,LRECL=80 ,BLKSIZE=3120),
l SPACE=(TRX ,(1,1),RLSE)

XXSYSUDUMP DD SYSOUT =8
TEF6531 SUBSTITUTION JCL - SYSOUTew
XXABNLIGNR DD SYSOUT=asouT

TEF6S31 SUBSTITUTION JCL - SYSOUTew

XXFTOSFO0L DD UDMAME=SYSIN

//G0.SYSIN DD l.Nl‘ILlSlll'll

XXPRINT  EXEC PGM=T[EBGENER,C

KXSYSPRINT DD SYSOUT=4SOUT

TEF6531 SUBSTITUTION JCL - SYSOUTew

llSVSUYl DD DSH=K . summ FT06.0UTPUT(+1),DISP=(OLD,PASS)

SYSOUT»
IEFbSSl mg;xmnuu JCL - SYSOUT==

llCAIAL“ EXEC PGM=1EFBR]14
XXpo1 DD  DUSNeK . SN264360.FT06.0UTPUT(+1) ,DISP=(0LD,CATLG ,CATLG)



3 TIME CLASS IS IN EFPECT. .
. AST ACCESS AT 13111 37 G FRIDAY, mamcH 26, 1993 #2.0¢ 325,
IEF 2264 aLLOC. F 275C1 OACMECK STEPL
I :tﬁ% 10 1 10w
IEFI371 JES3 ALLOCATED 10 § W m
IGD1001 728 ALLOCA o“ tuxn DATACLAS ( ) ﬁ a
{a."nﬂ: - uo&‘ﬁt’”m OLD=03999, MEW=23476, ND9. DR Goeas!
" 6, ND927SC1/VFYLKDT »/IDRLIST /K.SN264360.FT06.0UTPUT, vee
Tedtel Eotertti Gamls Ik BEottive  Cacoesossei’e sowmgyasess:
® Y50000
1EF 285 A.l NEN . PS206460 . PCWL 18 KEPTY
IEF2851  VOL SER NOS= USGN1S.
TVAODZI NDOZ7SCL USGS29 728 ACe=pn256 uct-«uun DOM=1DRLIST ” D OOO‘!
TVADOZI NDAZ7SCL USGMIS 274 . - <we:  EXCP=00000004 DOM=STEPL 1S 3 l 0% pamp
TIEFIG2] ND9Z75C]1 QACMECK * ... _..P WAS EXECU < COND CODE 0000 i :
IEF2851  APB.MEN.PS5264.00 .PGHL 1D KEPT
IEF2851  VOL SER WOS* USGMLS. ND 0003
IEF2851  1DKDG.NR9275C] . JOBS7292 . DONOOOOA. 7 SYSoUT 1 9 2
IEF2851  1DKDQ.ND9275C1 . .numz 00000008 . 7 SYSOUT OO 7 5
IEF2851  K.SN264360 .FT06.0UTPUT , GoksesVod PASSED
IEF2851  VOL SER MOSe USGS29. 2-2L-93
IEF2851  1DKDQ.ND9275C] . JOBO7292 . DOOOOLOC . 7 SYSOUT
TVA .m/n:p INFORMATION we
" STEP MAME QACMECK START TIME 13.11.37.88 STEP cpu oo n 00.13 -
" PGN  MAME  VFYLKDY STOP TIME  13.11.39.46 J08 .13 .
* SERV UNIT 622 ELAP TIME 00.00.01.58 cmomou coo: oom "
TVA  JOB/STEP INFORMATION
" EXCP STATISTICS .
. czn;:r EXcp cou‘n .’nznzt (307 cnuu ?m EXCP COUNT UNIT  EXCP COUNT UNWIT  EXCP COUNT UNIT  EXCP COUNT M
-
* TOTAL EXCP 181 VIO PAGE xu 3 vxo PAGE OUT " PAGES SWAPPED IN 0 .
,;21 % ma 7 ﬁ“" 3%'%“; CPU  OMIN 00.13SEC SRS 1 ISEC VIRT 4224K SYS 27
v 0. c OMIN 00.0 v “ s oK EXT K SY 2988k
2361 ALLOC. ¥0® ND9275C] GO STEP] "
EF2371 274 ALLOCATED Y0 SYEPLIB
EF2371 728 ALLOCATED TC ' T06F001
EF23571 777 ALLOCATED TO #T11F001
EF2371 777 ALLOCATED 10 nmun
GD101I SMS ALLOCATED TO DOMAME ( 001)
DSK (SYS93085. vuuu n»o mzrsc: nonon )
STORCLAS (SCTEMP) WGMTCLAS ( ) UATACLAS ( )
EF2371 JESS ALLUCATED to s
EF2371 JES3 ALLOCATED TO A
EF2371 JES3 Au.ocuu 10 ruvul
VADD? DON=FT16F001
TVADD2Z nmnscx uUsGs22 777 |c- DDN=FT11F 001
TVADOZI ND9275C) USGS22 777 BC» DON=FT12F0N1
TVAOOZI WD9275C1 USGSZZ 777 BC DOMF T12F 001
TVAGO21 ND9275C1 USGS22 777 u-uuo DON=FT11F 001
TVAGO21 ND9275C1 vio DON=FT16F00)
TVAGO2I ND9275C1 USGS29 728 RC=00768 DON=F T06F 001
TVA0021 ND9275C1 USGMIS 274 BC~00600 29 DON=STEPLIB
EF142] MD9275C1 GO STEPL - STEP WAS muntn - COND CODE 0000
EF2851  APB.NEN. PS264460 PGMLIB [1
EF285 VN. SER MOS® USEM1S.
EF2851  K.SN266360. F106. DUTPUT . Gtaevos PASSED
EF 285 29.
EF2851  APB.MEN.N2264460 . 1SOTOPE . ELEVEN KEPT
EF2851 VOL SER NOS= 22.
EF2851  APB.NEN.WZ264460 . ISOTOPE . THELVE KEPT
EF2851  VOL SER NOS» 22,
GD105I 5YS93085.T131136.RA000.NDY DELETED,  DDMAME=FT16F 001
EF 28 IDKDQ. ND9275C1 . JOBO7292 . D sysout
£F2651  1DKDQ.ND9275C1.JOB07292.D SYSOUT
EF2851  1DKDQ.ND9275C) . J0B07292 .| SYSIN
TVA  JOB/STEP  INFORMATION
" STEP NAME GO .11.39.54 STEP CPU  00. -
. COROD .11.48.28 JOB CPU 00, .
* SERV UNIT 8,790 .00.08. 74 CONDITION CODE .
TVA  JOB/STEP INFORMATION wwwusnw LAl wow
» “-aw
. EXCP STATISTICS .
% UNMIT  EXCP COUMT UNIT  EXCP COUNT UNIT  EXCP COUNT UNIT  EXCP COUNT UNIT  EXCP COUNT UNIT  EXCP COUNT -
" 27A 29 7 777 2,109 777 “s VIO v
w TOTAL EXCP 2,189 v10 PAGE IN VIO PAGE OUT 0 PAGES SWAPPED IN 0 N
L4 " -
EF3731 STEP /60 / START 93085.1311
EFS741 STEP /GO / $108 osus 1311 CPU  OMIN 01.42SEC SRB  OWIM 00.23SEC VIRT 396K SYS 300K EXT 3K SYS  A9lek
EF2361 ALLOC. FOR ND9275C1 PRIMT STEPL
EF2171 JES3 ALLOCATED T0 svsnl ]
EF2371 728 ALLOCATED 70 SYSUT)
TEF2371 JESS ALLOCATED TO SYSUT2
TEF2371 DMY ALLOCATED TO SYSIM
TVABO2I ND9275C: USCS29 728 BC"0102¢  EXCP=00600004 DON-SYSUT]
EF1421 MD9275C1 PRINT STEPL - STEP WAS :xtcmtn < COND CODE 0000
EF2851  1DKDQ.ND9275C] . JOBG7292 nnnur SYSOUT
EF2851  K.SN264360.FT06.0UTPUT . Goesovoo
EF2851 VOL SER NOS= USGS29.
IEF2851  1DKDQ.ND9275C1. JOBO7292.D0A06010. 7 SYSOUT
" Tva JOl/ST(P INFORMAT TOW - - weranves
w STEP WAME PRINT START TIME 13.11.48.3 STEP CPU  00.00.00.05 B
* PGN  HAME ] R STOP TIME  13.11.49. zo JOB CPU  00.00.31.60 .
" SERV UNIT 171 ELAP TIME 00.00.00.98 CONDITION CODE 0006 .
x TVA  JOB/STEP  INFORMATION LT
LR R A R )
o EXCP STATISTICS .
® UNIT  EXCP COUNT UNIT  EXCP COUNT UNIT  EXCP COUNT UNIT  EXCP COUNT UNIT  EXCP COUNT UNIT  EXCP COUNT .
. 728 A .
* TOTAL EXCP 4 VIO PAGE TN 0 V1O PAGE OUT 0 PAGES SWAPPED IN 0 .
wERREEn LA AL L L AR
TEF3731 STEP /PRINT  / START 93085.1311
IEF3741 STEP /PRINT  / STOP 95085.1311 CPU  OMIN 00,05SEC SRS OMIN 00.00SEC VIRT 372k SYS 232K EXT 4K SYS  ma2sk
IEFZ361 ALLOC. FOR WD9275C1 CATALOG STEP1
1EF2371 728 ALLOCATED 10 DDI
TEF1421 NDO275C1 CATALOG STEPI - STEP uu EXECUTED - COND CODE 0000
TEF2851  K.SN264360.F 106.0UTPUT . Goessd CATALOGED
IEF2851  VOL SER NOS» USGS29.
* TVA JOB/STEP INFURMATION w» e T
* STEP NAME= TATALOG START TIME 13.11.49.39 STEP CPU  00.00.00.02 .
* PN NAME  TEFaRIS STOP TIMC  13.11.49.89 JOB CPU  00.60.01.62 .
* SERV UNIT “«0 ELAP TIME 00.00.00.50 CONDITION COUE 0000 .
* TVA JOB/STED IMFORMATION wessssnsss
. cP "?’ A L COUNT UNIT  EXCP COUNT UNIT  EXCP COUNT .
* UNIT  EXCP COUMT um EXCP COUNT  UNIT Ex COUNT  UNT! fac .
* TOTAL EXCP VIO PAGE IN viO PAGE out 0 P.G(§ SWAPPED IN 0 ¢

SesBsENSNRRRRERENNY



“4YC 3ilss

o i3
Lo 95086.1311 CPU  OMIN 00.02SEC SR®  GMIN 00.00SEC VIRT & SYS 232 ExT oK SYS
" TVA  JOB/STEP  1MFORMATION e
* JOB NAME ND9Z7SCL PROGRAMMER 9K AMPWOUSE EDB2FOFW START DATE 03/26/93  START TIME 13.11.37 88 CONDITION CODE 0008 .
" JO0 MUMB JOB87792 ACCT DATA 264363  :STEPLIB STOP  DATE 03/26/93  STOP TIME 13.11.49.90 CPU TIME 00.00.01.62 .
» JOB CLASS S8 WS SP3.1.3 REL 03 .8 ELAP TIME 00.00.12.02 SERVICE UNITS 9,623 SYSHe
TVA  JOB/STEP IMFORMATION

IEF37S1 JOB /MD9275C1/ STARY 93048 13511
1EFS761 JOB /ND9275C1/ STOP  93085.1311 CPU OMIN 01.62SEC SRB OMIN 00 . 24SEC

ma/MM /3 27(7

ND 00031 92 9975 -
e 32893




DATA SE¢ UTILITY

IERSS2T WARNING : OQUTPUT RECFM/LRECL/BLESIZE COPIED FROW [MPUY
PROCESSING EMDED AT EDO

PAGE s001

DB 3/ales
XTTRHMENT I3 23/57

ND Q0031 920075
£ 22742



93/05/26 @ 13.11.38.691

28¢ 3ele3

ATThYMENT P

L
7~ 3.1443
LINKAGE EDITOR LOAD NWODULE DATE VERIFTICATION PAGE 9000
B .
- CCCCCCCCCE 000000000000 RRRRRARARRR 000000000000 DODDODODD .
% CCCCCCCCCCCT 000000000000 RRRRRRRRARRR 000000 ~2000 DDODDDODOD "
. cC 00 00 RR RR 00 00 " oo -
e ££ 0o 00 RR RR 00 00 DO 0o .
= CcC 00 00 RR RR 00 00 oL 0D -
- cc 00 00 RRPRERVKRERR 00 00 DD 1] .
- cc 00 00 RRRRRIRKRRRR 00 00 DD (1] L4
e €C o0 00 RR R 00 00 DD Do .
s ££ 00 00 PR RR 00 0. Bb 00 .
~ CC ct 00 00 #R R 00 00 DD 0o .
*  CCCCcCccccce 000000000000 RR RR 000000000000 ODDDOOODDD .
" COCLLCCTCC 000090000000 RR RR 000000000000 .
- -
-
FILE: APB . NEN . PS264460.PGHLIE
HODULE : COROD
LASTLINK: 917071
QA CHECK RESULTS
EREGRASESTARARARSE
- -
. PPPPROPRRDD AAAAAAAALA $S5S855SSS SSSSSSSSSS  EEEEEEEEEEE roODDDODD -
" PPPROPPPPPRE  AAAAAAAAAAAA SSSSSSSS35SS  SOSSS555S5SS  EEEEEEEEEZEE  UDDDODDDOD .
LI PP AA AL S5 s S$ 58 £% 0D 0D -
L . PP AA AL SS sS EE oD op =
. PP PP AA AA  SSS sss 13 0D oD -
" POOPODPEOPDD  AAAAAAAAAAAA  SSSSSSSSS $5559885S EEEEEEEE 00 pp -
- PUDDY DEPPPH AAAAAAAAAAAA $€3588555 S559885S EEEEEEEE 0D 0D .
- PP AA £33 S8S fE Do op =
.- PP AA AA SS SS EE 1]] DD =
- pp AA AL SS €S SS S8 €E 4] oo .
.- pp AA AA  S555SSS5SSSS $SS5SS5.SSSSS EEEEEEEFEEE DDDODDDDOD .
.- PP AA AA  SS538588SS GS5S5SSS555%  EEEEEEEC-EEE DDDDDDODD .
L




Sk e G
CEEEreie 0OODOUOD
cc ¢ 00 00
cc 00 00
o 00 00
e 00 00
8 8 8
CCLCLCCE 0OD00D
€Leeee 000000
R
PSRRI u%
R
e
RwkmwRRR  EEEEERER
RR  RR i
LN —

i 3

w3 KR EEEEEEEEEE
o MM DODODODD
bt NM

P NN DD 00
L. MM GD 00
NN NN MM DD Do
e MM NN DO Do
N NN DD (]
2 Sossonot?
e ¥{ DODODODD

0 3
0000900 3
[ 1] (1]

N —
00 00 33333
00 1) 3
00 53

0006000 533353333

000 333333

11 333333

11 33333333
1111 33 3

ﬂ smu

11 33333

1 3
n“u siussu 4
11111 333333

i
(43 RR 00 00
L [ gg o0
PRERRRRIR 00
RERSSRAR 00 00
R 00 00
"t “%oo0000s
LU Ll 000000
w w
w v
w w
w v
w w
w w
vvw
vwwy
w
w
999999 222222
99999999 22222222
99 9% 22 22
Tl gt
222222
99999999 2222222
» 2=
Lo 99 22
99999999 2222222222
999999 2222222222
/” 222222
/7 22222222
/7 22 22
/" 22
/" 2222222
/7 2222222
/7 22
/7 22
/" 2222222222
/ 2222222222
11
111
g 11
11
il
11
i1 11
1 11
11111
unn

«

no e
0o 1l
o0 00
% o0
ggﬂ.‘.ﬂﬁg.
00BODDOO
353333
33333333
33 33
3
33333
33333
3
53 3
53333333
333333
5555555558
TTTTTTIT?I?  S555555555
777 S5
7”7 55
77 5558558
77 5555555
77 5
77 L1 %
77 55555555
7 556556
bbbhbO /7
b Otathoe /7
o6 o4 /7
o5 /7
of Sbbént /"
nONOeLO L /77
o6 b /7
b6 ot 44
Hobbbb o6 /”
bobhbb /
11
111
1N
1l
11
11
11 :
11 3
11111
1an

28¢ 3293

ATTAUMSNT I3

D 00031 92 4955
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ND 00031 92 9075

¥ 3.189;3
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PR o s M1 .
LOCA DOSE FUBIGATION- MD-GOE31-920075 RS “o({93

A’WAM 2 z? / ﬁ

CONTROL BiuY CONPUTATION INPUT DATA
DATE 93/26/93 COROD STARY TIME 13:11:40

SOTOPES « b4
IR INTAKE VALUES = |
IME PERIODS =

NUMBER OF 1
NUMBER OF A
NUMBER OF T ©

OF IMUT CURIES = L.0000E+00

MATIPLT

IPLIER
TIME PERICDS (SEC)

1669.0  5400.0  21408.0  S7600.0  259200.0 u.“.ﬂp 00031 92 0075 .
A TOTAL CURIES RELEASED DURING TINE PERIOD m 3_“,?3

1 131 122.7 6.0 9.0 0.0
1 132 165.2 0.0 0.0 0.0
1 133 290.0 0.0 0 0.0
1 154 255.6 0.0 o 0.0
i 138 268.3 0.0 0 0.0
I 131 5.4 0.0 * 0.0
Is 132 7.3 0.0 0 0.0
i 133 12.7 0.0 0.0 0.0
In 13 1.2 e.0 0.0 0.0
I= 138 1.8 e.0 0.9 0.0
KW 85 2357.0 0.0 0.0 0.0 -
KR 85 89.¢ 0.0 0.0 0.0
w a7 4057.0 0.0 0.0 0.0
kR a8 6297.0 .0 0.0 o
KR a9 “38.2 0.0 0.0 0.
XEN 131 75.6 9.0 0.0 0.0
XEW 133 363.5 6.0 0.0 0.
XE 133 12880 ¢ o 0.0 0.0
XEM 135 1336.0 0.0 0.0 0.9
KE 13§ 12458.0 0.0 0.0 0.0
5 137 s12.1 0.0 a0 0.0
138 0.0 0.0 .0 0.8

CHI/G (SEC/CU. METER)
5.26E-05 3.05E-12 4.B80E-13  1.e0E-13 2.70E-14 1.50€-15

FLOW RATE OF An.n.mu (CFW)

FILTER EFFICIENCY, ELEMENTAL IODIME, FIRSY PASS = 0.90
FILTER EFFICIENCY, ELEMENTAL IODINE, SECOND PASS = ¢.00
FILTER EFFICIEMCY, ORGANIC IODIME, FIRST PASS = 0.9

FILTER EFFICIENCY, ORGANIC IODIME, SECOND PASS = 9.00
COMTROL ROOM VOLUME (CU. ) - Z10080.0
FLOM RATE THROUSH ROOM CIRCULATION SYSTEM (CFN) = e.0

109.0 PERCENT OCCUPANCY BEFORE 1440.0 MIN,

60.0 PERCENT OCCUPAMCY BETMEEN 1440.0 AND 5760.2 MIN.
42.0 PERCENT OCCUPANCY AFTER 5760.0 MIN,

SUCCESSIVE TIME PERIODS IN NIMUTES
.9 9.0 0.0 968.0 43200 37440.0

AVERAGE CURIE RELEASE RATE CUMCENTRATION IN CURIES/CU. METER DURING EACH TIME PERIOD
2.2226-06 0.000E+00 0 .000E+00 0.000E+00 0.000€+00 0.000€+00

1 151 [

1 132  2.992E-06 0.000E+00 0.0006+00 0.000€+00 0.000E+00
I 133 5.252€-06 0.000€6+00 0.000E+00 0.000E+00 0.000E+00
1 134  «.629-06 0.000E+00 0. 0.000E+00 0.000E+00
1 135  «.85%-06 0.000€+00 0. 0.000E+00 0.000€+00
1% 15) 9.771E-08 0. 00E+00 0.000E+00
I= 132 1.315k-07 © 0. 00E+00 0.000E+00
Is 153  2.30%-07 [ 0.0 00E+D0 0.000E+80
I 134  2.034E-07 0 0. D0E+00 0.0C0E+00
In 135  2.13%€-07 0. 00E+00 0.000E+00
KRM 85 6. 2e9%€-05 0. 00E+00 0.000E+08
KR 85 1.6126-06 0. 00€+00 0.000E+00
KR 87  7.348E-0% 0. 0E+00 0.000E+00
KR 88  i.140€-04 0. 0E+00 0.000E+00
KR 89 7.936£-06 0. 0.000E+00 0.000E+00
XEM 131 1.369%-06 0. 0.000€+00 0.000E+00
XEW 133 6.5M3E-0e 0. 0.000E+00 0.000E+00
XE 133 z.%-u 0. 0.000E+00 0.000E+00
XEM 135 2.420E-05 0. 0.000E+00 0.000E+90
XE 135 2.285E-04 6. 0.000E+00 0.000E+00
XE 137 1.471E-05 0. 0.000E+00 0.000€+00
XE 138 0.000E+00 0.000E+00 0.0006+00 0 000E+00




. CONTROL BAY WHOLE BOOY AND [MMALATION DOSE
DATE 03/26/93 TINE 13:11:40 a0~ 3/&/¢3
LENGTH DF CONTAMINATED VOLUME (X) = 153.9% rY v
WIDTH OF COMTAMINATED VOLUME (Y) = 56.83 ‘g g;v{é}m
MEIGHT OF COMTAMIMATED VOLUWE (2) = 15.33 ¢ DIVISIONS
T

VOSE POINT COORDIMATES : X e 76.97 FY, Y 18.62°FT, 2. 6.00 F WM‘W l} Z? S/‘
SHIELD WALL THICKMESS = 0.009 ‘ol /

THE FOLLOWING VALUES ARE FOR A LEAK RATE OF 0.00 CFM AND A BYPASS RATE OF swwnes CFM
1S0T0PE TOTAL COMCENTRATION TIME DURING EACH TINE PERIOD IN CURIE-MR/CU. METER

-
-
-

1 2.489-07 ©.849-07 1.733E-07 2.9036-10 1.146E-17 0.000€+00
| EER LSS e ey oae

: : : ‘30S€-10 1.299%-17 0.000€+00
i B £ '3 5. 7:9906-13 o cone-00 o eeceee ND 00031 92 anzs
! I8 & » 2. 2.651E-10 2.066€-18 0.000€+00
e i3z 1 : ‘. L SIGE-12 3930607 4 oascees %

, : . ‘316E-12 4.239€-22 u.000E+00 5
e I I o 1. 2.3326-11 S.711E-19 0.000€+00 2.204913
I 13 2. 3. 2. 3.511E-14  0.000€+06 0.000€+00
s 13§ 2. o * 1.165€-11 9.080€-20 0. 000€+00
KRW 85 1. 2. 1.519-09 S 334E-18 0.000€+00
g B i ‘. 1 2.173E-10 906618 0.000F+00
KR 87 7. i i 9.723E-11 6.018€-22 0.000€+00
KR 88 1. 2. o 1.841€-09 1. <oek-18 0.000F+00
89 2. . ;. 0.000E+00 0.000E+08 ©.000€+00
XEM 131 1. . 1. 1.806€-10 7.2526-18 0€ +00
XEW 133 7 2. 5 7.939€-10 2.698€-17 €400
g 7. . 2.999%-0A 1.1476-15 0€ +00
XEW 135 1. 1. 5. 1.206€-18 0.000€+08 €+00
XE 138 2. o i. 1.5806-08 1.9626-16 0€ +00
XE 137§ 1. i 0.000E+00 0.000E+08 0 000€+00
XE 138 0.000€+00 o 0 0.000E+80 0.000E+08 ©.000€+00

THE FOLLOWING VALUES ARE FOR A LEAK RATE OF  0.00 CFW AMD A BYPASS RATE OF sussus CFM

ISOTOPE  TOTAL WHOLE BODY GAMMA DOSE FOR EACM ISOTOPE AND TIME PERIOD

I 131 4.878E-03 1.3426-02 3.396E-03 §.690€-06 2 2426-135 0.

I 132 3.563£-02 8.166E-02 1.2086-02 3.3316-06 1.07%6-15 o

I 133 1.6276-02 4.396E-02 1.052E-02 1.4766-05 3 609€-13 §

I 134 5.3376-02 9.379€-02 4.2106-03 9.2376-08 0. 0006+00 ¢

I 135  3.39SE-02 8.769€-02 1.8426-02 1.679€-05 1.309€-13 0

I 131 2.145E-04 5.901E-04 1.4936-064 2.5026-07 9 859€-15 o

Is 132 ].566€-05 3.589€-03 S 307E-04 1.464E-07 4. 7156-17 o

Im 133 7.183£-04 1.9326-03 «.625E-04 6.4806-07 | 587€-16 o

In 134 2.345€-03 4.121E-03 2.729€-04 .0S8£-09 0.000E+08

Ie 135  1.492€-03 3.854E-03 8.095E-04 7 3796-07 5. 752F-1¢

KRM 85 3.743£-02 9.376E-02 1.801E-02 1.217E-05 4. 272E-14

KR 85 ].8626-05 5.080E-05 1.294E-05 2.2156-08 9. 243E-1¢

KR 87 2.325E-01 4.651E-01 4.S586E-02 2.9786-06 2.027€-17 o

KR 88 8.S35E-01 2.022€+00 5.2976-01 1.276E-04 1. 01SE-15 o

KR 89  2.0256-02 3.3326-03 2.047E-12 0.000E+00 0. 000E+00 0

KEN 131  8.991E-04 2.4626-03 6.243E-04 1.0532-06 < 2286-14 0 000€+08
KEW 135 S 236E-03 1.432E-02 3.56ZE-03 S5.6456-06 1.918E-13 0,000€+00
KE 133  G.0SSE-01 1.114E+00 2.81.E-01 4.6556-04 1.780€-11 0 000E+d6
XEN 135 3.985E-02 5.301E-02 1.251E-04 2.543E-14 0.000E+00 0 000€+00
XE 135  3.109€-01 8.17SE-01 1.810€-01 1.966E-06 2.44lE-12 0 000E+00
XE 137 4.960E-05 9.967E-04 1.710E-11 0.000E+00 0.000E+00 0 000E+00
XE 138  0.008£+00 0.000E+00 0.000E+00 0.0006+08 ©0.000€+00 0 080E+00
SUM: 2.061E+00 4.902E400 9.129€-01 8.5406-04 2.137E-11 0.0005+08

TOTAL WHOLE BODY GAMMA DOSE FROM ALL [SOTOPES DURING POST ACCIDENT PERIOD IS = 7.877€+00 MRADS
THE FOLLOWING VALUES ARE FOR A LEAK RATE OF 0.90 CFM AND A BYPASS RATE OF wwwnmsn CFM
ISOTOPE  TOTAL WHOLE BODY BETA DOSE FOR EACM ISOTOPE AND TIME PERIOD

1 131 G.0016E-02 1.104E-01 2.795E-02 4.642E-0% 1.845E-12 0.000€+00
1 132 1.367E-01 3.134E-01 «.634E-02 1.278E-0% “. 117E-15 0.000E+00
I 153 1.983£-01 5.355E-01 1.282E-01 1.796E-04 S.399€-12 0.000€+
1 134 2.338E-01 4.109€-01 2.721E-02 4.047E-07 0.000E+00 0.000E+60
I 135 1.637E-01 «.2286-01 &.831E-0 8.097€-05 6.311E-13 0.000€+00
Is 131 1.765€-03 4. 856E-03 1.229€-03 2.059%-06 & 113E-14 0.000E+00
I 152  6.009-03 1.377€-02 2.037€-03 5.617€-07 1.809% 16 0.000E+00
Im 133 8.719€-03 2.354E-02 5.638E-03 7.898E-06 1.934E-13 0.000E+00
I 134  1.027E-02 1.80SE-02 1.195%-03 1.7785-08 0.000E+00 0.000£+00
I 135  7.194€-03 1.858E-02 3.9036-03 3.5586-06 2.773E-14  0.000€+00
KRM 85  9.809E-01 2.457E+00 &.7196-01 3.189€-04 1.120E-12 0.0008+00
KR 85  3.758E-42 1.036E-0)1 2.6406-02 4.519€-05 |.886E-12 0.000€E+00
R 87  B.3ALE+00 1.669€+0)1 1. 6456400 1.068E-04 7.271E-16 0.000E+00
kR 88  3.B32E+00 9.080€+00 1.481E+00 5.731E-06 4. 5556-13 0.000E+00
kR 89  2.615E-01 4.30%E-02 2.644E-11 0.000E+00 0. 0006+00 0.000E+00
XEW 131 1.318E-02 5.0  -02 1.269€-02 2.141€-05 8.5950-15 0.000E+00
" XEM 133 1.160€-01 3.1 01 7.8926-02 1.251E-04 .250E-12 0.000€+00
XE 133  2.935E+00 B.00. 0 2.034E+06 3.3706-03 | «Z89E-10 0.000E+00
XM 135 1. G87E-01 1.232e-01 6.669%-04 = 490€-14 0.000E+00 0.000E+00
XE 135  6.568E+00 1.727E+01 3.825E+00 4.154E-0% 5.158€-11 0.000E+00
XE 157 7.435E-01 1.496E-01 2.563£-09 0.000E+00 0.000E+00 0.000E+00
XE 138 0.000E+00 0.000€+00 0.000E+00 0.060E+00 0. 0D0OE+00 0.000E+00
B H Z.ATIESOL  5.622E401 9.909E+080 9.04%-63 1.9626-10 0.000E+00

TOTAL WHOLE BODY BETA DOSE FROM ALL ISOTOPES DURING POST ACCIDENT PERIOD IS» 9.093E+0. WRADS
TOTAL WHOLE BODY GAMMA+BETA DOSE FROM ALL ISOTOPES DURING POST ACCIDENT PERIOD IS= 9.88'E+01 MRADS
THE FOLLOWING VALUES ARE FOR A LEAK RATE OF 0.00 CFM AND A BYPASS RATE OF wuwuun CFM
ISOTOPE  TOTAL INMALATION DOSE FOR EACH ISOTOPE AND TIME PERTIOD

1 151 S.602E402 1.266E+03 3.2064E+02 2.707€-01 | “ISE-08 0.000E+00
I 152 2.141E+01 4. 906E+01 7 .256E+00 1.009€-03 < 110613 0.000E+00
1 133 2.926E+02 7.9026+402 1.892E+02 1.337E-01 4 40€-09 0o 000E+00
1 1534 1.442E+01 2.534E+01 1.678E+00 1.258E-05 0.0006+00 0 000E+00
1 138 8.302E+01 2.164E*02 & .S0GE+01 2.071E-42 _ . 140€-10 0.000E+00
Im 131 2.023E+01 5.567E+01 1.409€+0)1 1.190E-02 & .i8€-10 0.000E+20
in 132 9.408E-01 2.156E+00 3. 189€-01 4.435E-05 | A9ef-16 0 000E«00
In 133 1.287€+01 3.4748+01 B8.318E+00 S.A78E-0%5 | oAf-19 o Q0rE+00
I= 134  6.335E-01 1.113E+00 7.3726-32 5.529€-07 0 0oet+08 0 00LE00
In 135  3.048E+06 9.422E+400 1.979€+08 9.1006-06 9 woet- |2 0.000€E+00
Sum: 9. 100E+02 2.448€+03 5. B84E+02 4. 449%-01 | 2427 08 0.000E+00



TOTAL IMMALATION DOSE FROM ALL [ODIMES DURING POST ACCIDENT PERIOD IS+ 5. 947E+03 MRADS

LA B L B B ) LB B B B B I B B ‘zgc 3/2‘/63
THE FOLLOWING DOSES ARE THOSE GCIVEM ABOVE BUT INCLUDE occwm FACT .
THESE FACTORS ARE THE FOLLOWING: 100.00 PERCENT FOR 0 Uf“. MINUTES;
60.00 PERCENT FOR 1“0 10 5760. MIMUTES; AND
40.00 PERCENT AFTER 5760, MINUTES.
ATTHUWMENT )3
£ BODY GAMMA DOSE xncumuc OCCUPANCY FACTOR 1S 7 .877€+00 MRADS
mt B0DY RE DOSE INCLUDING OCCUPAMCY FACIOR IS 9.093E+0]1 MRADS

Ta
INHALATION DOSE TO lel INLUDIM OCCUP. FACT. IS 3.947E+03 MRADS

ND Q003 92 0075
F 1.47.93

CONTROL ROOM DGSE FROM DIRECT GAMMA PENETRATION OF WALLS, ROGF OR FLOOR FROM AN EXTERMAL SOURCE
DATE 03/26/93 TIME 13:1):40
DOSE TO COMTROL ROOM PERSOMNEL DUE TO SHINE THROUGH ROOF

LENGTH OF CONTAMIMATED VOLUME (X) = 6o FY 20 DIVISIONS
WIDTH OF CONTAMIMATED VOLUME (Y) = | 0 20 DIVISIONS
HEIGHT OF CONTAMINATED VOLUME (2) = 1000.00 20 DIVISIONS
DOSE POINT COORDINATES: X = 500.00 FT, Y= 500.00 F7, 2 -13.58 FT7

SHIELD WALL THICKMESS = 2,250

ISOTOPE  TOTAL WHOLE BODY GAMMA DOSE FOR EACH ISOTOPE AND TIME PERIOD

I 131 1.6464E-06 LO00E+00 0.000E+00 0 .000E+C0 0.000E+00
I 15 3. 0.000E+00 0.000E+00 0.GODE+00
1 133 6. 0.000E+60 0.000€E+00 0.000E+00
1 134 . 0.000E+00 0.000€6+00 0.000E+00
1 1 e R 0.000E+00 0.000E+00 0.000E+00
e 18 §, 0.000E+00 0.000E+00 0.000E+00
Is 132 9. 0.000E+00 ©.000E+00 0.000E+00
& 188 2. 0.000E+00 0.000E+00 0.000£+00
3 I B 0.000E+00 0.000E+00 0.000E+00
= 138 &, 0.0006<00 ©0.000E+00 0.000€+00
KRM 85 7. 0.000E+00 0.000E+00 0.000E+00
KR 8 3 6.000E+08 ©.000E+d0 0.000E+00
KR 87 1.4 0.000E+09 ©0.000E+00 0.000E+00
KR o 7 0.000E+00 0.000E+00 0.000E+00
KR 89 4.6 0.000E+00 ©0.000E+00 0©.000E+00
XEM 131 &, 0.000E+00 ©0.000E+00 0.000E+00
XEW 133 1. 0.000E+00 0.000£+00 0©.000E+00
o 32 3. 0.000E+00 0.000E+00 0.000E+00
- I 9 0.000E+00 0.000E+00 0.000E+00
B 303 0.000E+00 0.000€E+00 0.C00E+00
XE 137 1.169€-04 000€ + 0.000E+00 0 .000E+00 0.000E+00
XE 138 0.000€+00 0.0006+00 0.000E+0C 0.000E+00 0.000E+00
SUM: 9.290E-02 0.000E+00 O0.000E+90 0.000E+00 0.000E+00 0.000E+00

WHOLE BODY GAMMA DOSE(CONTINUOUS OCCUPANCY) DUE TO EXTERNAL SOURCE 9.290E-02 MRADS
WHOLE BODY CAMMA DOSE (OCCUPANCY FACTORS INCLUDED) DUE TO EXT. SOURCE 9.290E-02 MRADS
TOTAL PERSOMMEL GAMMA DOSE FROM ALL SOURCES PRESENTLY CALCULATED 7.970E+00 MRADS
MOTE: TOTAL IS FOR FIRST VALUE OF CONTROL ROOM [ IR FLOW RATE

DATE 03/26/93 COROD END TINE 13:11:47

z?/’ 7
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13v1S
13Vis
13viS
13vis
13vis
13vis
13v1S
13visS
13v1sS
13v1sS

6666666666
666666666666
66 66
66
66
666666666666
666666666666
66 66
66 66
66 66
666666666666

6666666666

NHIG4Z803 ISNOMAKYICS
NAG4TEN Y 3 O divr e

G3INT3¥d SINIT S¢£9
d3HINNd SAAVI o
av3y Saivd 9s

SBO°E6 ¥VW 92 31Va ININJ
I2°€2°€T 3IWIL 1uViS

T€9 ¥3IININd

dOVHI 340N 83X

I7°00°00 3WIL b3x

IS'SI"ET IWIL dD1S
380 °€6 dVH 92 31va doI1S

05°S{°ST IWNIL 13ViS
S80°€6 ¥vid 92 31va 1¥VIS

Y3AVIY TYNMIINI NIOINO
430vV3¥ TUYNYIINI NI9INO

£9€592 #1200V

£9€99 8120V

NJE4Z2803° ISNOHIHYIM 6

N4E42803° ISNOHIWY N6

LLsLogor €ISL2Z60N

LLgi0800 £I5.250N
daaagaaaa w NN
4aaaaaacad NN NHN
aa Gd NNN NN
ac Jd NNNN NN
aa dd NN NN NN
aa G0 NN NN NN
ca 2d NN NN NN
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aa ad NN NHNNN
Gagaaaaacd NwNN NNN
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NAG4Z803°3SN0UHIHY N6
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bt o ————

et ot il ol ol

r2os
eal

e
e e e e
»

e e e

it A
>
-

tetetedetedetod ol o

VAn i
‘«wi LOCATE 3. STEP=QACHECK  DD=STEPL 1B DSHN=APS . HEN . PS 20440 . PONL 1B

IATAR02 UNITe3380 VOL (5 )=SGM1 5

AT4401 (OCATE FOR STEPwGD DD STEPLIE  DSH=APS . MEN. PS2644648 . PONL 1B
ATeae? Illh%‘. YOL (S )»USEN] §

ATes0l ¥ m DO=¥FT115001 mm.m.uma.xwvm.um
AT4402 UNTT+3380 VOL( $)wusgs 22

ATéasl LOCATE Fom lf“ DOD=FT12F00) OSNeaAPS NEN . MZ264400 . 1S0TOPE TWELVE
ATA4O2 UNIT#3380 SYOL (S )»usGs22

ATS118 JOR MD9Z75C3 ( JOBO7377) USES D SOFTS8S

TS119 JOB ND9275C3 ( J0807377) USES D USEM1sS

ATS1I0 JOB ND9275C3 (JOBO?7377) uUsEs D SOFT8S

ATS5110 JOB ND9275CY (J0B0O7377) USES D usgs2?

ATS2190 J0B JS3CATLG (JOBO7%77) SYsm USING D SOFTAS Om 727

ATS210 J0B STEPLIB (JORO7377) SYSH USING D USGMIS OM 27A

ATS5210 JOB JSSCATLEG (JOB07377) sm USING D SOFT85 ON 730

ATS210 JOB FY11F081 (JOBO7377) § usxnc D Usgs22 777

AT2000 JOB MD9275C3 (JOBO7377) SELECYI'D GRP«SBATCH

TVA30262 720 LIWMITED TIME CLASS IS IN !mt'

ICH70001" IDKDQ LASY ACCESS AT 13:15: Q. OM F"MV MARCH 26, 1993
1EFGO31 ND9275C3 - STARTED - V"('IS

BLMSIA wweBLOCKSIZE CHANGE , 0 D'.!”O l("!“?b. ND927SC3/VFYLEDT w/1DRLIST /K . SN264 360
IATS110 08 MZ7SC3 woursn) usEs D MH

TVARO21 ND927SC3 USGM1S 2 A BCw05376 .00

TUA0O21 ND9275C3 USGS24 702 BC=0025¢

TVABO21 ND9275C3 USGMLS 274 BC=00000Q

TVADO21 ND9275C vio

TVAQ021 ND9275C3 usGS22 777 BC=90000

TVA0921 ND9275C3 USGS22 777 BC=00000 000 DON=FT12F001

TVADO21 NDI275C3 USGS22 777 BC=00000  EXCP=00000044 DON=FT12F00)

TVAS02 275C3 UsGs22 77 BC=00000 EXCP*00002109 DON=FT11F00]

TVADO21 ND9275C vio EXCP=00000 DOM=FT16F 001

Tvaso? BC=00768 DON=¥ T06F 00 )

TvAoo2 ( CP= 029 DON=STEPL I

TVARO2T MD9275C3 USGS2¢ 762 BCe01024 EXCP=00000004 DON=SYSUT]

[EFQ041 ND9275C3 - ENDED - TIME=13.15.5)

“WNC 3hefsy

PTTRHmENT 3

RD Q0031920075

oK 32894

-FT06.0UTPUT . Goss9von




LY

i’

« EDBZFOFW’ MSGLEVEL~]  MSGCLASS»T
0D boerion MEN anllm

L P .lnl(‘a\.- ‘o
//STEP] EXEC COROD,SOUT»'w*

//G0.SYSIN DO »
/.

& re -

‘.ﬂ.‘

//NDIZTSCY JOB 264 563, ' O M AMPHOUSE ,EDB2F BEN (MSGLEVEL =1 , MSGCLASS=T

//PROCLIE DD DSH=APS . McM . ’SZ“‘“ PROCLIN, D1SPwstRt

//STEP1 EXEC COROD,SOUT=

XXCOROD  PROC l-s.uum-'m NEN.PS264460 . PCMLIB" ,SOUT="n",
ELEVEN®"APB NEN.WZ 264460 . ISOTOPE .ELEVEN',

TWELVE="APB . NEN . %2264460 . [ SOTOPE . TWEL VE *
lﬂ\ﬂ'ﬂ EXEC MWVUIY..IB!MOM TIME=],
Paftws '/ JDATES107] ,PATHeAPS . NEN . PS264460 . PGALIB(COROD ) *
oo MOUMV D1SPeSuR
mosu SU.SY"\"I“ MM.‘I.”Z“Q&O.M".DIW
XPLIDUW DD mm :wv
l(“!!l S“S"W'l“ JCL - SYSOUTew
XXSYSPRINT DD SYSOUT= .m
1EF 6531 “SY"WIG JCL - SYSOUTew
nunuu DSN=K . SN264360 . FT06.0UTPUT(+] ), Dls’-(!ﬂ.’m),
UNIT=ALLOC,SPACE=( TRK ,(20,5) ,R(SE )
Xl DCB=(SYS1.MODEL R!CFNIA LQ(CL'ISS.!LISIZE'S”O)
XXSYSDUMP DD SYSOUT=450UT

IEFCS.H MS!"UTIO‘ JCL - SYSOUTwa

EXEC PGM-COROD, TIME=ST
!Ui“l SUBSTITUTION JCL - PGMeCOROD,TIME=S
XXSTEPLIB DD DSNwsL [BRARY ,DISPwSHR
1EF6531 SU.S"""XN JCL - DSN=APB . NEN. 95264460 . PGMLIB , D] SPwgHD
XAF106FO001 DD DSMeK.SN264360 . FT06. OUTPUT(+] ) ,DISP= (K00 ,PASS)
lll’ﬂlf‘.l DD DSN=SELEVEM,DISPeSHR
IEF6S31 SUI!’"U? TOM JCL - DSMeAPB . NEN.WZ264460 . ISOTOPE . ELEVEN, DISPeSHR
XXFT12F00 DS“-.VILV!.MSF'“
1EF6531 SI.SY"W!N JCL - DSN=APB.NEN.NZ264460 . ISOTOPE . TWELVE , DISP=SHR
XXFT16F001 DD UNIT=SYSP(, xlﬂl!Cle.lltCL'lO.lLlSll!'Hl.).
xx ”AC!-(T.I.(! 1),RLSE)
XXSYSUD'MP 10 SYSOUT=a
1EF 6531 ﬂl!flﬂﬂlﬂ .KIL o m-

XXABNLIGNR DD SYSOUT=4SOUT
TIEF 6531 S\ISYITU"N JCL - SYSOUTew
XXFTOSF00) DU DOMAME

“SYSIN
//G0.SYSIN DO .KFILISIR'OO
XXPRINT !ltC PGH=1EBGENER , COND=EVEN
XXSYSPRINT DD SYSOUT=asouTt
TEF6551 SUBSTITUTION JCL - SYSOUT=m
XXSYSUT1 DD DSN=X .SN264360.FT06.0UTPUT(+1),DISP=(OLD,PASS)
XXSYSUT2 DD SYSOUT=aSOUT
ISF6S31 SUBSTITUTION JCL - SYSOUT=w
XXSYSIN 00 Dummy
XXCATALOG EXEC PGM=[EFBR14
Xx001 DD DSN=K.SN264368.FT06.0UTPUT(+1),DISP=(OLD,CATLG,CATLG)

..

Lbc 320/e3
ATTAG/MENT 13

ND Q0031 92 0075
P 38493

35"
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. CAY . MARCH 26, 1993 g

IDRLIST DATACLAS ( ) ATTRCHMENT I3 3 {/{;

3990, MEW=23476, MD9Z7SC3/VFYLRDT »/10RLIST /K SNZeA360 FTow . QUTPUT  Gaskaoven
EXCP=00000176 DON=SYS000U]
KEPT

o4 Dow-3TeL 0 ND 00031 920075

90 EXCP=0000
EF16421 MD9275C35 QACHECK STEP] - STEP “8 (ucuno = COMD CODE o000e
PONLIR EPT

EF2851 AP NEN.PS20easd. X

EF2851  vOL SER NOSe USGN1S. W( 34"?3
EF2851  1DKDO.ND9Z75C3 . JOBOT377. DOOBOOOA. ? sysouT

EF2851  1DKDO.WD9Z75C3. JOBOT377 D000008S . 7 SysouT

EF2851  K.SH264360.F106.0UTPUT Gosadvoo PASSED

EF 285 YOL SER NOS= USES24¢
EF 285 1DKDQ . ND9275CS. .m.’!" Doessoec.?

SYSOUT
TVA  JOB/STEP  INFORMATION

* STEP NAME QACKECK START TIME 13.15.40.76 STEP CPU  00.00.09.13 -
® PGH  NAME VFYLKDTY STOP Time 15.15.42.82 JOB CPU  00.00.00.13 o
* SERV UNIT ele ELAP TIME 00.00.01.5% CONDIT OM CODE 0 .
. TVA  JOB/STEP IMFORMATION
" EXCP STATISTICS -
. 5{1 Excy c:n:r m! EXCP COUNY 15:7 Exce cmv UNIT  EXCP COUMT UNIT  €n 2 COUNT UNIT  EXCP COUNT . p
-
* TOTAL EXxcp 181 VIO PAGE IM 0 VIO PAGE ouY [} PAGES SWAPPED IN 0 -
R T ———
i) 9. 13SEC SRB OMIN 00.01SEC VIRT 4224k SYS 272X EXT “
EF2361 ALLOC. FOR ND9Z75C3 GO STEPI o i
EF2371 27A ALLOCATED 10 STEPLIS
EF2371 762 ALLOCATED TO FT067001
EF237% 777 ALLOCATED 10 FT11F001
EF2371 777 ALLOCATED Tu FY12F0el
GDIOLI SHMS ALLOCATED TO DONAME (FT16F001)
DSM (SYS93085. 7131538, RA000.ND9275C3 . RO000001 )
STORCLAS (SCTEMP) MGMTCLAS ( ) DAVACLAS ( )
EF2571 JES3 ALLOCATED TO SYSUDUMP
EF2371 JESS ALLOCATED TO ABNLIGNR
EF237 ISS ALLOCATED TO FTo5F 001
vADO2 275C3 vio DDM=FT16F 001
DON=FT11F001
DON=FT12F001
DON=FT12F001
9 DON=FT11FO0)
DON=FT16F 001
DON=F T06F 00
29 DON~STEPLIB
CODE o000
KEPT
PASSED
KEPY
KEPY
DELETED, DOMAME =F T16F 001
SYsout
sysout
SYSIN
- TVA  JOB/STEP INFORMATION wa
T 13.15.42.3¢ STEP CPU  00.00.01.14 -
1 15.15.49.58 JOB CPU  00.00.01.5; "
* SERV UNIT 8,562 ELAP TIME .0.00.07.27 CONDITION CODE 0000 -
wen  TVA  JOB/STEP INFORMATION = " AEREN R,
e bbb L L L o,
- EXCP STATISTICS o
. UNIT EXCP COUNT UNIT EXCP COUNY UNIT EXCP COUNT UNIT EXCP COUNT UNIT EXCP COUNT uMIT EXCP COUNT .
" 274 9 182 2 " 2,109 7 “ VIO 5 -
* TOTAL ExCP 2,189 VIO PAGE IN o VIO PAGE ouY 0 PAGES SWAPPED IN 0 .
- - AERARsEanEn
LEF3731 STEP /GO 2 START 93085.1315
1EF3741 STEP /GO / STOP 935085.1315 cru OMIM O1.358SEC SRR OKIN 00.22SEC VIRT 39K SYS 296K EXT 8K SYS 891
TIEF 2361 ALLOC. FOR ND9275C3 PRINT STEP)
TEF2371 JESS ALLOCATED TO SYSPRINY
IEF2371 762 ALLOCATED TO SYSUTL
1EF 23 S3 ALLOCATED 1O SYSUT2
IEF2377 OMY ALLOCATED TO SYSIN
TVADOZ ND927SCS USGS2¢ 762 BL=01024  EXCPw00000004 DDMeSYSUT]
TIEF147( ND®275C3 PRINT STEP) - STEP WAS EXECUTED - COMD CODE 0000
1EF 28 1DKDQ . ND9275C3, JOBRTS77 . M”OQ" ? SYsour
1EF2851 K. SM264360 F106.OUTRUT. Gona o PASSED
1EF 285 VOL SER NOS» USGS24
1Er 285 10KDO. lD’Z?SCS JOB67377 00000010, ? SYsSouT
- .'IIC...I TVA  JOB/STEP  [NFORMATION Suuuusaunamuanvunnmusnenmunasunsnmuausasnm-sessnssss
“ STFP MAME ’lll? START TIME 13.15.49.61 STEP CPU  00.00.00.06 .
* PGHM  NAME [EBGENER STOP TIME 15.15.51.29 JOB CPU  00.00.01.57 .
* SERV UNITY 174 ELAP Ylﬂ( 00.00.01.68 CONDITION COLE 0000 .
- " LT wnn  TVA  JOB/STEP  INFORMATION wwsssssen e Wessusnene
-e LA L ) LA L T T L . "Euan LA R
. EXCP STATISTICS .
- \’" EXCP COUNT w17 EXCP COUNT UNTY EXCP COUNT uUNIT EXCP COUNT UNIT EXCP COUNT uUNIT EXCP COUNT .
" 62 “ .
" (OTAL EXCP - VIO PAGE IN ° V10 PAGE our 0 PAGES SWAPPED 1. 0 .
e LA AL AR L LR L LR ) - a“nw LA LA L SR AL L LA L L Y
IE 3731 STEP /PRINT / START 9308%.1315
LEF3741 STEP /PRINT / STOP  93085.1515 cPu OMIN 00.96S5EC SKB OMIN 00.00SEC VIRY 372 Sys 23 Exv 4K SYS LERE T
TIEF2361 ALLOC. FOR ND9275C3 CATALOG STEP)
1EF2371 762 ALLOCATED 10 DD1
TEF1421 MD9275C3 CATALOG STEP] - STEP WAS EXECUTED - COND CODE 0000
1EF 2851 K SH264560 . FT06 . OUTPUT . GosaVE0 CATALCGED
1€EF 2851 VOL SER NOS= USGS24.
- - TVA  JOB/STEP INFORMATION w=w wnane e FHERENAE NS s e nsa e
= STEP < CATALOG START TIME .15.51.3%39 STEP CPU 00.00.00.02 .
" PCH  NA IEFBR) STOP TINE 15.51 .84 JoB CPy 00.00,01.59 .
« SERV UNIT 39 ELAP .00,00.45 CONDITIOW COCE 0000 .
- - TVA  JOB/STEP [INFORMATION = R
LAl R T LALEL LY L
- EXCP STATISTICS
. UNIY EXCP COUNT WH EXCP COUNT UNIT (XCP COUNT  UNIT ExCP COUNT UNIT EXCP COUNT UNIT EXCP COUNT
* TOTAL EXCP VIO PACE IN V10 PAGE Out 0 PAGES SWAPPED IN v




A 3/N8 8l . - S

Au ONIN 86 BOSEC VIRTY o SYS 23X exv “r AdAAR
Ve AN/STEP  1roemat SAvanannsnnanE i

l mﬂmcm Bt L L L
JOB MAME MDNZ7SCS  PROGRANN » FRMAMMOULL . o BEN STARY DATE 03/24,93% START TIME 13.15.40.76 COMDIYION CODE 9000 -
ﬂ anm.n:nn ACCT DATA 264363 ”,SIUUD .’SH.D’ DATE 03/28/93 STOP TIME 13.15.51.85 CPy

TINE 03 .0.0I.SO
ELAP  TIME 00.00.1).09 SERVICE uw1 9,
mmmu EeNanenncsane  TVA  JOB/STEP [MFORMATION
JOB /ND9279C3/ START 9508S8. 1315
JOB /ND9275CLs STOP 93085.1315 o OMIN 01 59SEC SRM GNIN 00, 238EC

ATIRUMENT /3 30/57

-
"

e
EF37S
”31

ND Q0031 920075
W‘ 32893




TERSA2] wamwiNg : ouTeyy RECFW/LRECL/BLKSIZE Cow

PROCESSING ENDED AT £0Q

1

PAGE (o0

“26¢ 3 2¢/ey

ATTRCHMENT )3

KD Q0031 920075
o;cg.zf/%

37/57




A0C  3(2¢/y

AT M 13 /57
N0 00031 92 pg7s
§K 32793

95/03/26 9 13.15.41.5% LINKAGE EDITOR LOAD MODULE DATE VERIFICATION PAGE 0000
- -
. CCCCCCCCCE 000000000000 RRRRRRRERRR 000000000000  DDDDDDEDD "
¥ CCCCCCCCOCCC 000000000000 RRRRRRRERRRR 000000000000  DDODDDODDD -
" CC cC o0 00 &R RR 00 00 DO oo .
. CcC 00 00 RR RR 00 00 ©pO oe .
"« Ccc 00 00 &R RR 00 00 DO 4] .
- m -
= CC 00 00 RR R 00 00 DD 00 .
s« CC 00 00 RR RR 00 00 ©D 00 .
s CcC cc 00 00 RR R 00 00 DD 00 .
*  CCCCCCCCCCCC 000000000000 RR RR 000000000000 DDODODODOD .
. CLCCLCCCCC 000000000000 kR /R 0OCAO0000000 .
L] -

LA AL
FILE: APB . NEN . P5264460 . PGUL 18
COROD

MODULE :

LASTLINK: 917071
QA CHECK RESUL IS
GEASRN SN ST R .

- L
" POPEPOOPEPD AABAAAAAAA $55585835s8S SSSSSSSSSS  EEEEEEEFEEEE  DDOOODDDD .
" POPPPOOPPPRP  AWAAAAAAAAAA  SSSTSSSSSSSS 555555555555 LECEEEEEEEEE  DDDDODDDOD "
o PP AA AA SS $S SS SS € oo oo "
" M PO AA AA S5 0D 0D »
. » PP AA AA  SSS sss 1 0o 0D =
" PPOPOPOPDORE  AAAMAAAAAAAA  S58555SSS 5555858888 FEEEEE oo D~
" PPOPPPPPORS AAAAAAAAAAAA $$SS88SSS SSSSSSS5SS  FEEEEEEE 0D Bp »
. » AA AA §55 558 00 b -
. » AA AA $5 ss Do b »
. e AA AA SS S§ S8 $s 0o 'L .
.« W AA AA  S355SSSSSSSSS  SSSSSNSESSSS EEEEEEECEE  0DDDDODODOD "
. » AA AA  SSS588SS5S 5955588555 EEEEEEEEEEEE DODDODOOH :
"




3/2e/43

00
DODODODOD AM
000DO0OO

353333
33333333
53

ND 00031 929975

33343

£ 33 8’
FEEFEFEEEE 3sssass’ ‘;; 3'1" 93

EECEEEREEE 353333

DODODODD TITTIYITIT? 5555558855 cceccce 353533
000ODODDD 2222 TITIP77777 5555585555 ccceecce
2 77 5% cC cc
77 55 cC
77 5555555
77 5555555
7?7 55
77

1
g¥
33335

cC 33

55 58 .
DoD 0 77 55555558 ccceeece 5333333
NooOLOLLY 4 144 555555 ccecee 333333

335111
1

333333 / 533333
;suxsu 4

/ 55333333
HHOGLH 333333

rraTe R P

rore e N

5555555558 -
5555555555 LY
55 '8 Shae
58 '3 “n 4
55555588 44 46
5555555 Y ~a

5% i “hanhandng

5S 55 i3 VhhebbabGg
55555555 “4
555555 “

P o . et o B ot ot
e e ——

-
- —
——




REPRODUCTION OF INPIT DATA DECX

* > - *

MIiTe 22 NRw= | ITP= ¢ FACT= | .0
LOCA BASE OF STACK- WD-Q003)-92067% RS
L 151 7T 132 1 133 1 134 1 138
i 151 im 132 = 153 1w 134 Iw 138
KRM B85 KR 85 KR 87 KR 88 KR 89
XEM 151 XEW 133 X€ 133 XEN 1385 XE 138 XF 157 XE 1%

& 'BASE OF STacx v W= 0.5000€+00

4 0.0

9 0.0
¢ 0.0
19 0.0

LLB000E+0)

B Py e e
Ll
Meooccoce

v

"
NN N

08
e I e @t D e SO

8000€+01

wae R on

P
NN e

ATIE-04

L244E-02
A66E - 04
9490
HB0E+00
A41E-1)

391€-04
.051€-05
A57€«00
A1GE0)
0

[

.190€+00
De8E-0]

[]

OF STACK
831E+70
"
L aE-0)
>81E+00
0

OF STACX
.S656+0)
205E+00
320€-06
042E+02

NNy

Bt D O P
o 5

g,o—-won‘?

B

9600€+02

16 6. 367

[T
O O B O e O e
o-~a8 cnoww‘uv
P e

: 7200€¢0
DGEE-1S G671E- .0
V92€-15 . .0
“79€+02 . 16 2.133¢
J23E+01 . 19
8

BRNNEBN S N—N PP WD E 50—

Py

N —
VNN NN NN e

.0
298 . B89€E-6 7 .3E-4 6.6E-4 5 «E-4 4. 0F-4
1800 5400 21690 57600 259200 2266400
0.0 3717.4
0.90 1E-15 .90 1E-15 210000.0 1E-15
100.9 60.W 40.0 1440.0 5760.0
155,948 36.833 15.33 4.0

76.974 18.4165 6.0

“ 1.789% -
9 7.862¢-
i4 7.981€-
19 8.035¢-

19 5.258¢€-

6 1.311€-
9 S.765E -

19 3.061E-

03
s
02
03

0l

09
11
02
0l

-09
958€ -

s

ROOFFLUX DOSE TO COMTROL ROOM PERSONNEL DUE TO SHINE THROUGH ROOF

500.0 ~-15.58

. .

1000.0 1006.0 1002.0 20.0 20.0 20 ¢ 500.0
Ld - * - *

5
¢

.001E-03
75906
569 - 06
.956€-01

A28E-02
.70SE-63
S77€- 14

951E+00

78SE-01
224E-02
v

JA45E01)

S00€-01
S591€-03

0
.905E+01

B74E-04
238E-06

L 1536-01

“RABC 3/24/83

ATTRHMENT B

ND Q0031 92 0075
0K 3asa3




LOCA BASE OF STACK- MD-Q0051-92047% RS

Y COMPUTATION INPUT DA
COROU START TIMe l! ll 4“2

1.0000600

21600 .0

57600.0

TOTAL CURIES RELEASED DURING TIME PERIOD

COMTROL B
DATE .S/W.l
OF 1SOTOSES «

wﬂuil NTAKE VALUES =
l’(‘ OF TIME PERIODS =
FULTIPLIER OF IMPUT CURIES =
TIME PERIODS (SEC)

i880.0 5400.0
150T0P%
1 1351 " 0.0
1 132 0.9 0.0
1 133 0.0 0.°
1 134 0.0 0.0
1 135 2.0 2.0
I= 13 0.0 0.0
Is 132 0.0 0.0
is 133 0 0.9
I 134 0 0.0
1= 13§ 0.0 0.0
XRW 85 0.0 0.0
KR 85 0.0 0.0
KR a7 0.0 0.0
kR 23 0.0 0.1
L4 9 0.0 0.0
XEM 13) 0.3 0.0
XEN 133 6.0 6.0
= 18 0.0 0.2
XEN 135 0.0 6.0
XE 138 0.0 0.2
XE 137 0.0 0.0
XE 13 0.0 0.0

CHI/Q (“C/EU‘ METER)

%€-06 8.

89€ -9¢

FLOW RATE oF Al. lITMI (CFm)

FIL
FILY
FIL
FIL
CONT:
F

L Ow

!"’IC!')CV. ELEMENTAL T0DINE,
("’lCl(lﬁY ELEMENTAL [ODINE,

CIENCY, ORGAMIC IODINE, FIRST PASS =
ﬂ. SECOMD PASS =

VOL UME
TE THROUGH RCOM Cl.ﬂlll“ﬂl SYSTEN (CFH) »

(Cu,

TER

ER

TER €

ILTER !"lCl!l‘CY oawlc 1001
lgl‘. ROOW vOL

F1.)

100.0 PERCENT OCCUPANCY BEFORE

60.0 PELCENT OCCUPANCY
40.9 PERCENT OCLUPANCY

1
0
A
0
1

...~‘~...N.....

7.50€-04

1446.0 NIN,

1540.0 AND $760.0 MIN.

Y BETWEEN
AFTER 5760.0 MIN,

6

SUCCESSIVE TIME PERIODS IN MIMUTES
30.0 90.0 360.0

AVERAGE ™ "IE
131  0.000€+00 3.
i32 0.0 3.
133 0. 7.
1IN 9. 2.
138 . 6.
131 o, .
132 . 1.
133 ». B
13« 0. 1.
13 0. 2.
8 0. 5.
3 0. 2.
e 0. 6.
88 o 1.
8 ‘.
13 2.
133 9.
13 0. 3.
13 0. 1.
13 0. 5.
13 0. 2.
158  0.000E¢00 o

RELEASE RATE CONCENTRATION IN CURIES/CU. METER DURING EACH TIME PERIOD

«631E-08
<981E-13
.883E-09

£EGE

0
— - .-
:3.3—-—-—-——0...0
O s ARG O 5= N L U o e e @ 5 P2 D N o B
o

@ =
oo

.000E+00

2.

232€-09

€.580E-10

4926-09

bo6E-07
.3726-19
.000€+00

COMNDT Nr 8O AU ot N B O o b e o

BOIVN VLSOV NOOOOT NG OO

HOE-04

FIRST PASS = 0.9
SECOND PASS = 0.00

960.0

.355€-09

.000€E+00
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Wk we W DEALAT LU DOSE

DATE #5/26/95 TINE 13:17:02

vivtn:
HEIGHY OF CONTAMINATED
DOSE POINT COORDINATES X -

SHIELD WALL THICRMESS = ¢.000

COMTANINATED VOL UME

oF (X) = 155 9§ rY
OF COMTAMINATER VOLUWE (Y) = 3443
VOLUMNE (2) = 15 %3

7%.9 7, ve

L4

18.42 F7, 1. 6.

46 DIVISIONS

9 DIviSions

¢ DIVISIOns
" rFy

ATTRUYIMENT (3
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THE FOLLOWING VALUES ARE FOR A LEAK RATE OF 1506.80 CFM AND A BYPASS RATE OFwwswan CFN

ISOTOPE  TOTAL COMCENTRATION TIME DURING EACH TIME PERIOD IN CURIE-MR/CU. METER
1 151 », Z.260E-10 2.949%-09 8.4486-08 8.647E-07 7.8586-06
1 1382 . 1.9526-16 2.3086-09 1.581E-09 7.08lE-1 1.709%-1% w l 2
1 133 S.106E-10 1.7736-08 1.199€-07 3.611E-07 5. 69%E-88 00 7 5
13 e 1.835E-10 4.047€-10 4.2776-11 3.519%-13 5.799€-19 C 3ae/e;
1 138 o S.204E-10 1.086E-08 3.521E-08 1.683£-08 1.5006-10
i 3 8 9.9312-12 3.9336-10 3.714E-09 3.7986-08 3.4556-07 3,”,93
In 1,2 @ 8.581E-12 1.0156-10 6.947€-11 3.1126-12 7.5126-1%
I« 153 o 2.204E-11 7.7956-19 5.2686-09 | SA7E-08 2.50%6-09
. 3N 8 6 74SE-12 1.95SE-11 1.880E-12 1.546E-14 2.550F-29
js 138 ¢ 1.866E-11 6.7764E-10 1.547¢-09 7.396E-10 6.597 »
KRM 85 @ Q.073E-09 9.747E-08 2.008E-07 4.164E-08 2.91
KR 85 0 2.223E-10 B.946E-09 8.3036-08 1.0676-06 2. 752
R 7o 4.598E-09 2.5026-08 5.099€-09 9.786E-11 7.756E-1%
KR 8 0 1.090E-08 1.584E-07 .581E-07 1.087€-08 4.489%-11
KR 8y o 6.19%4E-16 2.970€-15 1.7S1E-23 0.000€+00 0.000€+00
XEM 151 o 1.889€-10 7.5086-09 7.2276-08 B.015-07 1| 155€-05
XEW 133 ¢ 8.923E-10 3.423-08 2 <07 2.096€-06 3.016E-06
XE 133 o S.194€-08 1.262E-06 1.1806-05 1.1356-06 6.6258-04
XEW 135 o S.986E-10 1.0056-08 3.4576-08 1.6976-08 7 S503£-11
XE 138 o Z.B27E-28 3.6806-07 4.197E-06 4.2806-06 7 007¥-08
XE 137 0.008€+00 3. 663£-13 2.090€-14 3.296E-2]1 0.0C)+00 0.000€+00
XE 158  0.000E+00 0.000C+00 0.0006+00 0.0006+00 0.0006+00 0.000E+00
THE FOLLOWING VALUES ARE FOR A LEAX RATE OF 1500.00 CFN AMD A BYPASS RATE OF wxwwan CFN
ISOTOPE  TOTAL WHOLE BODY GAMMA DOSE FOR EACH ISOTOPE AND TINE PER10D
1 151 0.0006+00 4. 4288~ 1.754E-04 1.656E-03 1.6936-02 1.540€-0)
1 132 0.000€400 2.171E-05 2.568E-04 1| 7586-04 7.876E-06 1.901€-08
1 153 0.0006+P0 1.419%-05 4.927%-04 SS0E-03 1.003£-02 1.582€-03
1 134 0.000€+00 1.7746-05 5.16406-05 4. 944E-06 <. 067E-08 6.7038-14
1 135 0.000€+00 2.689%€-05 6.8796-04 2.251E-03 1.066E-0% 9. 500E -
j¢ 1M § 1.996E-07 7.7086-06 7.279E-05 7.443E-04 6.770-03
s 1352 o 9.544E-07 1.128E-05 7.727E-06 3.461E-07 8.3558-1¢
Is 133 6.2356-07 2.166E-05 1.964E-04 «.409E-06 ¢.9556-05
I= 134 o 7.797€-97 2.25%- 2.1736-07 1.787E-09 2.948E-15§
Is 135 9 1.1826-06 3.024E-05 9.8038-05 4.6856-05 «.177%-07
KRM 85 o 3.743E-05 7.80.E-0¢ 1.608E-035 3.335£-06 2. 3356-06
KR 85 o 2.266E-08 9.1206-07 8.975E-06 ).0B8E-04 2.306E-03
R 87 o 1.408E-04 7.661E-04 1.561E-04 2.9976-06 2.37%E-10
KR 88 0.0006406 7.554E-04 1.098E-02 1.09E-02 7.5326-04 3 112f-
iR 89  0.000E+00 «.900E-99 z.s%-u 1.3856-18 0.0006+00 0.000€+00
XEW 131 0.0006+00 1.0%£-04 C.377E-05 4. 206604 4. 673E-03 &.736E-02
XEN 133  0.0006+00 6.3446-06 2.434E-04 2. 111E-08 1 .4906-02 2.144E-02
XE 135  0.000€+00 4.959€-06 1.958:-02 1.8326-01 1.761€+00 1 028E+01
XEN 135  0.000E+60 1.2656-05 2.2926-04 7.304E-06 3.5856-04 | S85E- 06
XE 135  0.000€¢00 3.5186-04 1.0806-02 5.2238-02 5. 326£-02 & T20E-04
XE 137 0.000€+00 3.3305-#9 1.9006-10 2.996€-17 0.0006+00 0 000E+00
XE 138 0.000E+00 0.000E+00 ©.0006+00 0.0006+06 0.0006+00 0 000E+00
UM $.000E+00 1.890€-03 4. 518£-02 2.592E-01 1.8656+00 1.054£+01
TOTAL WHOLE BODY GAMMA DOSE FROM ALL ISOTOPES DURING POST ACCIDEMT PERIOD IS = 1.271€+01 MRADS
THE FOLLOWING VALUES ARE FOR A LEAX RATE OF 1500.00 CFM AND A BYPASS RATE OF wewwaw CFN
ISOTOPE  TOTAL WHOLE BODY BETA DOSE FOR EACH ISOTOPE AND TIME PERIOD
1 A31  0.000€400 3.6446-05 1.4436-93 1.3626-02 1.394E-01 1.2678+00
1 132 0.000E+00 §.332E-85 9.854E-04 6.769€-04 3.023E-05 7.295€-08
1 133 ] 1.729% - 6.0056-03 «.059%€-02 1.223-01 1.929€-02
1 154 T.773-05 2.252¢-04 2.166E-05 1.7826-07 2.957€-1%
I 138 1.296E-3¢ 3.3176-03 1.07SE-02 S5.141E-03 4.S583¢-05
3 I 4. 1.60ZE-06 6.343£-05 S5.990¢- 6.125€-03 5.571€-02
I= 132 . 3.663E-06 . 331E-05 2.9656-05 1.3286-06 3.2076-09
I= 133 . 7.600E-06 2.640€-C4 1.784E-03 5.374E-03 B.477F-04
I 134 0. 3.416E-06 9.899€-06 Y.S20E-07 7.831E-09 1.291E-14
= 13§ . 5.699€-06 1.458E-064 4.727E-04 2.259€-06 2.014E-06
KRM 85 o, 980904 2.046E-02 4.2156-02 B.740E-03 6.119-08
KR 85 0.0 4.624E-05 1.861E-03 1.831E-02 2.2206-01 5.7256+00
KR 87 0. S.051E-03 2.7486-02 5.6026-03 1.0756-04 8.5726-09
KR 4 . 5.3922-03 4.931E-02 4.920€-02 3.382E-03 1.397€-05
KR 8 . 6.328E-08 3.0356-09 1.789%-17 0.0006+00 0.0006+00
XEM 131 0.0 2.229€-05 8.890E-04 8.566E-03 9.499€-02 1.369%+00
XEM 133 0. 1.406E-04 S.3926-03 4.677€-02 3.3026-01 4.761E-0)
N 13 9. 3.596E-03 1.4186-01 1.326E+00 1.27SE+0] 7. 445E+0)
XEW 135 0. 4$.720€-05 B.555E-04 2.726E-03 1.3386-03 5.%16E-06
e W 7.4336-03 2.2826-01 1.106E+00 1.1256+00 1.843£-02
XE 157  0.000E+00 4.9926-07 2.849€-08 4.491F-15 0.000E+00 0.000€+00
XE 138  0.000E400 ©.0006+00 0.000E+00 0.000E+60 0.000E+00 0.000E+00
SUM: O.000E+00 2.1238-02 4.888E-01 2.6726+00 1.GB1E+01 835386401
TOTAL WHMOLE BODY BETA DOSE FROM ALL ISGTOPES DURING POST ACCIDENT PERIOD IS*= 1.014E+02 MRADS
TOTAL WMOLE BODY GAMMA+BETA DOSE FROM ALL ISOTOPES DURING POST ACCIDENT PERIOD IS= 1.141E+82 MRADS
THE FOLLOWING VALUES ARE FOR A LEAK RATE OF 1500.00 CFM AND A BYPASS RATE OF wwmwsn CFM
ISOTOPE  TOTAL IMMALATION DOSE FOR EACH ISOTOPE AND TIME PERIOD
1 131 Q. 177E-01 1.655E+01 7.877E+01 1.068€+03 9. 714E+03
i 132 1.506E-02 | .5436-01 5.329€-02 3.164E-03 7.636E-06
1 133 2.551E-01 8.861E+00 3.0208+01 1.206E+02 1.903£+0]
}_,. 154 . 793E-03 1.389E-02 6.736E-04 7. 347E-06 1.211E-11
ce 308 6.574E-02 ].682E+00 2.751E+00 1.74% 408 | S54E-02
i 151 1.836E-02 7.2726-01 35.463E+00 4.695+01 « 2706402
§o 332 S5.735E-04 6.780F-03 2.341E-03 1.390€-0¢ 5. 356E-07
I= 133 1.121E-02 3.895E-01 1.3286+00 5.3016+00 & 363§-0]
I 134 2.106E-064 6.104E-04 2.961E-05 3.278F-07 & 124E-13
I= 138 2.890E-03 7.394E-02 1.209€-01 7.55%-02 o.828E-04
SUm: T.O9TE-01 2.845E+01 1.167E+02 1.263£+03 1 016E+04
’D




TOTAL IMMALATION DOSE FROM ALL [0DIMES OURING POST ACCIDENT PERIOD IS« |.1S556+04 WRADS

e 'ﬂ.lﬂl. THOSE GIVEN ABOVE BUY nmm OCCUPANCY FACTORS .
THESE FAC m‘. 'utﬂlﬂx l. (1] e 70 1440, WINUTES;

! <08 PERCENT 1440. 70 5768. MIMUTES; AND
tl 00 ’Cl(tlﬂ AFTER 5760. WIMUTES

57/57

5 E+00 WRADS W /J

Mo 00943/ ¢923997"

32093

CONTROL ROOM DOSE FROM DIRECY GAMMA PEKETRATION OF WALLS, ROOF OR FLOOR FROM AN EXTERNAL SOURCE
DATE 03/26/93 TIME 135:17:02
DOSE TO CONTROL ROOM PERSOMNEL DUE TO SHINE THROUGH ROOF

OF CONTAMIMATED VOLUME (X) = 1000.00 FT

LENGTM 20 DIVISIONS
WIDTH OF COMTAMIMATED VOLUME (Y) = I.l. 20 DIVISIONS
HEIGHT OF CONTANIMATED VOLUME (2) = .00 20 DIVISIONS
DOSE POINT COORDIMATES: X = 500,00 FT, Y= 500.00 FT, 2= -13.88°FT7

SHMIELD WALL THICKMESS « 2,280

ISOTOPE  TOTAL WHOLE BODY GAMMA DOSE FOR EACH ISOTOPE AND TINE PERIOD

1 151  0.000E+00 6.698E-10 1.7656-08 ).551E-07 |.5486-06 1.401E-08

1 132 0. 7.202- 5.978E-07 3.424E-07 5. 385E-09 3.413£-18

1 133 o, 2.856E-08 ©.6338-07 «.167E-06 1.220E-05 1.824E-06

1 134 . 9.121E-08 1.767€-07 S5.473E-09 & .060E-14 0.000€+00

1 135 . 3.967€-07 6 .A61E-06 2.050E-05 9.033E-06 4. 3606-09

3 I 2.944E-11 7.753E-10 6.8196-09 6.004E-08 6.1586-07

iw 132 ¢ 3.2018-09 2.6056-00 ).S0SE-08 2.3676-10 1.500€-19

= 133 . 1.255€-09 2 .916E-08 ) .B326-¢7 5.561E-07 8.019-08

1= 1% 0. C.008E-09 7 .766E-09 2.405E-10 1.785E-15 0.000£+00

Is 135 0. 1.7644€-08 3.016E-07 9.009€-07 3.969%-07 3.675-10

KRM 85 9. 2.996E-10 4. 180€-09 7.838E-09 1.3656-09 3.721E-i4

KR 85 0. 1.501E-11 4.017€-10 3.679€-09 & .353k-08 1.117€-06 ¢
KR 8 . 3.54%E-06 1.32¢€-05 1.670€-06 6.027€-10 1.154E-26 ‘
KR 8 Z2.485E-05 2.479€-04 2.165E-04 8.261E-06 2.989€-13

KR " . 7.444E-10 1.75SE-17 0.000E+00 0.000E+00 0.000€+00

XEW 131 0. 1.970€-17 §.233E-16 «.088E-15 S.074E-14 7.278E-13

XEM 133 o, 6.039%€-13 | S44E-1]1 1.2¢6E-10 B8 .FASE-10 1.224E-09 |
X 133 . 1.419€-16 3.733£-15 3.2¢9%-14 3.048€-13 1.770€-12 \
XEM 135 0. 1.557€-08 2.4426-07 7.5636-07 3.6026-07 &.3226-10

- aEE . 1.500€-08 3.1066-07 1.392€-06 1.353£-06 1.088£-08 |
XE 137 0.0 $.098E-11 3.215E-17 0.000€E+00 0.000E+00 0.000E+00

XE 138 0.000E+00 0.000£+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Sum: O.000E+06 2. 904E-05 2.704E-04 2.466E-04 3.381E-05 1.767E-0§

WHOLE BODY CAMMA DOSE(CONTINUOUS OCCUPANCY) DUE TO EXTERNAL SOURCE §.975€-04 MRADS
WMOLE BODY GAMMA DOSE (OCCUPANCY FACTORS INCLUDED) DUE TO EXT. SOURCE §.734E-04 MRADS |
TOTAL PERSONNEL GAMMA DOSE FROM ALL SOURCES PRESENTLY CALCULATED §.6426+00 MRADS
MOTE: TOTAL IS FOR FIRSY VALUE OF CONTROL ROOM AIR FLOW RATE

-, DATE 03/26/93 COROD END TIME 13:17:11
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