
FENOC Beaver Valley Power Station "o f PO. Box4 

FirstEnergy Nuclear Operating Company Shippingport, PA 15077-OO0 

LO W Ayers 724-682-5234 
Senior Vice President Fax: 724-643-8069 

March 28, 2001 

L-01-029 

U. S. Nuclear Regulatory Commission 
Attention: Document Control Desk 
Washington, DC 20555-0001 

Subject: Beaver Valley Power Station, Unit No. 1 
Docket No. 50-334, License No. DPR-66 
License Amendment Request No. 293 

Pursuant to 10 CFR 50.90, FirstEnergy Nuclear Operating Company requests an 
amendment to the above license in the form of changes to the technical specifications 
(TS). The proposed TS change modifies Specification 3.4.8 by reducing the Beaver 
Valley Power Station (BVPS) Unit 1 Reactor Coolant System (RCS) specific activity 
limit and Specification 3.7.1.4 by reducing the BVPS Unit 1 Secondary Coolant System 
specific activity limit. These TS changes will support revised safety analyses with 
higher primary-to-secondary leakage in accordance with the methodology described in 
NRC Generic Letter 95-05, "Voltage-Based Repair Criteria for Westinghouse Steam 
Generator Tubes by Outside Diameter Stress Corrosion Cracking." This change is 
needed to support BVPS Unit 1 operation through its 1 5 th operating cycle.  

The proposed TS changes for BVPS Unit No. 1 are presented in Attachment A. The 
safety analysis (including the no significant hazards evaluation) is presented in 
Attachment B. Attachment C provides an evaluation of BVPS Unit 1 release rate data as 
required by NRC Generic Letter 95-05 for TS changes involving RCS specific activity 
limits less than 0.35 microcuries per gram. Attachment D provides the BVPS Unit 1 
Main Steam Line Break dose calculation.  

These changes have been reviewed by the BVPS review committees. The changes were 
determined to be safe and do not involve a significant hazard consideration as defined in 
10 CFR 50.92 based on the attached safety analysis. An implementation period of up to 
60 days is requested following the effective date of this amendment.  
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If you have any questions regarding this matter, please contact Mr. Thomas S. Cosgrove, 
Manager, Regulatory Affairs at 724-682-5203.  

Sincerely, 

Lew W. Myers 

c: Mr. L. J. Burkhart, Project Manager 
Mr. D. M. Kern, Sr. Resident Inspector 
Mr. H. J. Miller, NRC Region I Administrator 
Mr. D. A. Allard, Director BRP/DEP 
Mr. L. E. Ryan (BRP/DEP)



Subject: Beaver Valley Power Station, Unit No. 1 
BV-1 Docket No. 50-334, License No. DPR-66 
License Amendment Request No. 293 

I, Lew W. Myers, being duly sworn, state that I am Senior Vice President of 

FirstEnergy Nuclear Operating Company (FENOC), that I am authorized to sign and file 

this submittal with the Nuclear Regulatory Commission on behalf of FENOC, and that 

the statements made and the matters set forth herein pertaining to FENOC are true and 

correct to the best of my knowledge and belief.  

FirstEnergy Nuclear Operating Company 

1ýwW. Myers,-, r• 

Senior Vice President - FENOC 

COMMONWEALTH OF PENNSYLVANIA 

COUNTY OF BEAVER 

Subscribed and sworn to me, a Notary Public, in and for the County and State 
above named, thisZ jth day o,, , 2001.  

y Commission Exp es: 

| /;~~ ~~l'•il I F e.tt, NO!xly Public | IIII " lrl t I l ntuiJ " [ B 'ver County 
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DPR-66 

REACTOR COOLANT SYSTEM 

SPECIFIC ACTIVITY 

LIMITING CONDITION FOR OPERATION 

3.4.8 The specific activity of the primary coolant shall be 
limited to: 

a. .20 p.Ci/gram DOSE EQUIVALENT 1-131, and 
ýT 0.10 

b. • 100/E •.Ci/gram.  

APPLICABILITY: MODES 1, 2, 3, 4 and 5 

ACTION: 

MODES 1, 2, and 3* 

a. With the specific activity of the primary coolant > 0.20 
jICi/gram DOSE EQUIVALENT 1-131 for more than 48 hours during 
one continuous time interval or exceeding the limit line 
shown on Figure 3.4-1, be in HOT STANDBY with Tavg < 500'F 
within 6 hours.  

b. With the specific activity of the primary coolant > 100/E 
JiCi/gram, be in HOT STANDBY with Tavg < 500'F within 6 
hours.  

MODES 1, 2, 3, 4 and 5 0.10 

a. With the specific activity of the primary coolant > e.20 
gCi/gram DOSE EQUIVALENT 1-131 or > 100/E JCi/gram, perform 
the sampling and analysis requirement of item 4a of Table 
4.4-12 until the specific activity of the primary coolant is 
restored to within its limits.  

SURVEILLANCE REQUIREMENTS 

4.4.8 The specific activity of the primary coolant shall be 
determined to be within the limits by performance of the sampling and 
analysis program of Table 4.4-12.  

* With Tavg Ž 500°F 

BEAVER VALLEY - UNIT 1 3/4 4-18 Amendment No. 245 
(next page is 3/4 4-20) 

(Proposed Wording)
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TABLE 4.4-12 

PRIMARY COOLANT SPECIFIC ACTIVITY SAMPLE 
AND ANALYSIS PROGRAM

TYPE OF MEASUREMENT 
AND ANALYSIS 

1. Gross Activity Determination

2. Isotopic Analysis for DOSE EQUIVA
LENT 1-131 Concentration 

3. Radiochemical for 7- Determination 

4. Isotopic Analysis for Iodine 
Including 1-131, 1-133, and 1-135

MINIMUM 
FREQUENCY

DPR-66

MODES IN WHICH 
SURVEILLANCE REQUIRED

3 times per 7 days with a 
maximum time of 72 hours 
between samples.

1 per 14 days 

1 per 6 months

1, 2, 3, 4

1, 

1,

a) Once per 4 hours, 1#, 2#, 3#, 4#, 5# 
whenever the specific 
activity exceeds 0.20 
ýtCi/gram DOSE 0.10 
EQUIVALENT 1-131 or 
100/E pCi/gram, and

b) One sample between 1, 2, 3 
2 & 6 hours following 
a THERMAL POWER 
change exceeding 
15 percent of the 
RATED THERMAL POWER 
within a one hour 
period.  

#Until the specific activity of the primary coolant system is restored within its limits.

BEAVER VALLEY - UNIT 1 3/4 4-20 
(Proposed Wording)

Amendment No. 2-0-5
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DPR-66 
PLANT SYSTEMS 

ACTIVITY 

LIMITING CONDITION FOR OPERATION 

3.7.1.4 The specific activity of the secondary coolant system shall 

be • -.1-0 pCi/gram DOSE EQUIVALENT 1-131.  

APPLICABI TY: MODES 1, 2, 3, and 4.  

ACTION: 0.05 

With the specific activity of the secondary coolant system 
> 0.10 pCi/gram DOSE EQUIVALENT 1-131, be in at least HOT STANDBY 
within 6 hours and in COLD SHUTDOWN within the next 30 hours.  

SURVEILLANCE REQUIREMENTS 

4.7.1.4 The specific activity of the secondary coolant system shall 
be determined to be within the limit by performance of the sampling 
and analysis program of Table 4.7-2.

BEAVER VALLEY - UNIT 1 3/4 7-8 
(Proposed Wording)
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DPR-66 
REACTIVITY CONTROL SYSTEMS 

BASES 

3/4.4.7 CHEMISTRY 

The limitations on Reactor Coolant System chemistry ensure that 
corrosion of the Reactor Coolant System is minimized and reduces the 
potential for Reactor Coolant System leakage or failure due to stress 
corrosion. Maintaining the chemistry within the Steady State Limits 
provides adequate corrosion protection to ensure the structural 
integrity of the Reactor Coolant System over the life of the plant.  
The associated effects of exceeding the oxygen, chloride and fluoride 
limits are time and temperature dependent. Corrosion studies show 
that operation may be continued with contaminant concentration levels 
in excess of the Steady State Limits, up to the Transient Limits, for 
the specified limited time intervals without having a significant 
effect on the structural integrity of the Reactor Coolant System.  
The time interval permitting continued operation within the 
restrictions of the Transient Limits provides time for taking 
corrective actions to restore the contaminant concentrations to 
within the Steady State Limits.  

The surveillance requirements provide adequate assurance that 
concentrations in excess of the limits will be detected in sufficient 
time to take corrective action.  

3/4.4.8 SPECIFIC ACTIVITY 0.10 

The primary coolant specific activity is limited in order to maintain 
offsite and control room operator doses associated with postulated 
accidents within applicable requirements. Specifically, the 0.2
ýtCi/gm DOSE EQUIVALENT 1-131 limit ensures that the offsite dose does 
not exceed a small fraction of 10 CFR Part 100 guidelines and that 
control room operator thyroid dose does not exceed GDC-19 in the 
event of primary-to-secondary leakage induced by a main steam line 
break.  

BEAVER VALLEY - UNIT 1 B 3/4 4-4 Amendment No. 2-&-5 
(Proposed Wording)
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Page 8 Operation" line is 6 

pCi/gram DOSE EQUIVALENT 
DPR-66 1-131 for 80-100% power.] 
REACTOR COOLANT SYSTEM 

BASES 

3/4.4.8 SPECIFIC ACTIVITY (Continued) 0.10 

The ACTION statement permitting POWER OPERAT to continue fo mited 
time periods with the primary coolant' specific activity >,O--2
MCi/gram DOSE EQUIVALENT 1-131, but wi in the allowable limit shown on 
Figure 3.4-1, accommodates possible odine spiking phenomenon which may 
occur following changes in TH L POWER. Operation with specific 
activity levels exceeding 0.2- JtCi/gram DOSE EQUIVALENT 1-131 for more 
than 48 hours during one continuous time interval or exceeding the 
limits shown on Figure 3.4-1 must be restricted to ensure that 
assumptions made in the UFSAR accident analyses are not exceeded. 4 

Reducing Tavg to < 500'F minimizes the release of activity should a 
steam generator tube rupture since the saturation pressure of the 
primary coolant is below the lift pressure of the atmospheric steam 
relief valves. This action also reduces the pressure differential 
across the steam generator tubes reducing the probability and magnitude 
of main steam line break accident induced primary-to-secondary leakage.  
The surveillance requirements provide adequate assurance that excessive 
specific activity levels in the primary coolant will be detected in 
sufficient time to take corrective action. Information obtained on 
iodine spiking will be used to assess the parameters associated with 
spiking phenomena. A reduction in frequency of isotopic analyses 
following power changes may be permissible if justified by the data 
obtained.  

3/4.4.9 PRESSURE/TEMPERATURE LIMITS 

All components in the Reactor Coolant System are designed to withstand 
the effects of cyclic loads due to system temperature and pressure 
changes. These cyclic loads are introduced by normal load transients, 
reactor trips, and startup and shutdown operations. The various 
categories of load cycles used for design purposes are provided in 
Section 4.1.4 of the FSAR. During startup and shutdown, the rates of 
temperature and pressure changes are limited so that the maximum 
specified heatup and cooldown rates are consistent with the design 
assumptions and satisfy the stress limits for cyclic operation.  

During heatup, the thermal gradients in the reactor vessel wall produce 
thermal stresses which vary from compressive at the inner wall to 
tensile at the outer wall. These thermal-induced compressive stresses 
tend to alleviate the tensile stresses induced by the internal pressure.  
Therefore, a pressure-temperature curve based on steady state conditions 
(i.e., no thermal stresses) represents a lower bound of all similar 
curves for finite heatup rates when the inner wall of the vessel is 
treated as the governing location.  

BEAVER VALLEY - UNIT 1 B 3/4 4-5 Amendment No. 2-&5 
(Proposed Wording)
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Beaver Valley Power Station, Unit No. 1 
License Amendment Request No. 293 

REVISION OF RCS SPECIFIC ACTIVITY VALUE 

A. DESCRIPTION OF AMENDMENT REQUEST 

This proposed license amendment would reduce the limit for Reactor Coolant 
System (RCS) specific activity in Beaver Valley Power Station (BVPS) Unit No. 1 
Technical Specification 3/4.4.8. The Dose Equivalent 1-131 is requested to be 
lowered from the current value of _< 0.20 ptCi/gram to a value of < 0.10 ptCi/gram 
as specified in Technical Specification 3.4.8.a (and associated Actions and Table 
4.4-12). This change will also lower the 'Acceptable Operation' line on Figure 
3.4-1 from 12 gtCi/gram to 6 gtCi/gram Dose Equivalent 1-131 for 80-100% power, 
and a commensurate reduction for power between 20-80%. The proposed license 
amendment would also reduce the limit for secondary coolant system specific 
activity from the current value of 0.10 jtCi/gram to a value of 0.05 jiCi/gram as 
specified in Technical Specification 3.7.1.4 (and associated Action).  

B. DESIGN BASES 

The steam generator tubes act as a barrier between the RCS radioactively 
contaminated water and the normally non-radioactive secondary system water and 
steam. The safety function of the steam generator tubes is to prevent or mitigate 
the release of radioactive fission and activation products from the reactor coolant 
system to the secondary system, and subsequently to the environment during 
normal operation or following a design basis accident (DBA). During certain plant 
transient or accident situations, the secondary system may be vented to the 
atmosphere to serve as a heat removal path, thereby controlling the temperature of 
the nuclear fuel. Under these conditions, leakage across the steam generator tubes 
will result in a release of radioactive fission and activation products to the 
environment. Technical Specification 3.4.8 limits the specific activity of the 
primary coolant during normal operation and Technical Specification 3.7.1.4 limits 
the specific activity of the secondary coolant system during normal operation.  
These specific activity criteria limit the release of radioactive products for actual or 
projected steam generator tube leakage.
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C. JUSTIFICATION 

The current value of 0.20 p.Ci/gram for primary coolant in Technical Specification 
3/4.4.8 was provided in BVPS Unit 1 License Amendment No. 236. The changes 
in this amendment were made pursuant to NRC Generic Letter (GL) 95-05, 
Voltage-Based Repair Criteria for Westinghouse Steam Generator Tubes by 
Outside Diameter Stress Corrosion Cracking.  

As discussed in BVPS Unit No. 1 License Amendment Request No. 284 submitted 
previously on July 21, 2000, other industry generic solutions are being approached 
to address the impact to the Steam Generator Degradation Specific Management 
(SGDSM) database as a result of inclusion of French reactor data that resulted in 
increased Probability of Leakage (POL) due to statistical skewing of the 
correlation. Although other industry generic solutions are being approached to 
address this SGDSM database skewing at the lower voltage range, it is requested 
that the BVPS Unit 1 primary coolant specific activity limit be lowered in order to 
support BVPS Unit 1 revising its DBA dose analysis pursuant to GL 95-05 in order 
to offset the recently increased POL and allow continued BVPS Unit 1 operation.  

Attachment D provides the Safety Analysis calculation of the common control 
room, EAB and LPZ doses from a Main Steam Line Break Outside of Containment 
at BVPS Unit 1. The changes incorporated include 1) a reduced RCS specific 
activity limit, 2) a reduced secondary system specific activity limit, 3) revised 
control room charcoal filter efficiency as addressed by NRC Generic Letter 99-02, 
and 4) elimination of an unnecessary assumption for a twenty minute delay in 
manually starting the BVPS Unit 1 control room backup ventilation system.  

GL 95-05 states that any reduction of RCS specific activity less than 
0.35 gtCi/gram Dose Equivalent 1-131 requires an evaluation of release rate data as 
described in Nuclear Technology, Vol. 94, p. 361 (1991), J. P. Adams and 
C. L. Atwood, The Iodine Spike Release Rate During a Steam Generator Tube 
Rupture. This evaluation was performed for BVPS Unit 1 and is provided in 
Attachment C. This evaluation shows that BVPS Unit 1 RCS Dose Equivalent 
1-131 data fully supports lowering the Technical Specification RCS specific 
activity limit to 0.10 tCi/gram without compromising the Standard Review Plan 
assumption of a post-event iodine spike factor of 500.  

Activity in the secondary system results from steam generator tube outleakage 
from the RCS, which is controlled by Technical Specification 3.4.6.2.c. The limit

B-2
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on secondary system specific activity during power operation minimizes releases 
to the environment because of normal operation, anticipated operational transients 
and accidents. The BVPS Unit 1 Technical Specification limit for secondary 
system specific activity has historically been a factor of 10 less than the Technical 
Specification limit for RCS specific activity. The original BVPS Unit 1 Technical 
Specifications limited RCS specific activity to 1.0 microcuries/gram and secondary 
system specific activity to 0.10 microcuries/gram. BVPS Unit 1 Technical 
Specification Amendment No. 205 reduced the RCS specific activity limit to 0.35 
microcuries/gram without any reduction in the secondary system specific activity 
limit. BVPS Unit 1 Technical Specification Amendment No. 236 reduces the RCS 
specific activity limit to 0.20 microcuries/gram also without any reduction in 
secondary system specific activity limit. This License Amendment Request 
requests a further reduction in RCS specific activity to 0.10 microcuries/gram.  
Therefore, a reduction in the secondary system specific activity is also being 
requested, consistent with the overall RCS specific activity limit reduction. The 
requested reduction in secondary system specific activity limit to 
0.05 microcuries/gram would be a factor of 2 less than the requested RCS specific 
activity limit. The Main Steam Line Break Analysis in Attachment D shows 
acceptable dose results using the proposed RCS and secondary system specific 
activity limits, with no proposed change in RCS primary-to-secondary leakage 
limit in Technical Specification 3.4.6.2.c. Therefore, the proposed reduction in 
secondary system specific activity would continue to meet the criteria currently 
listed in BVPS Unit 1 Technical Specification Bases 3/4.7.1.4.  

The change in control room ventilation filter efficiency aligned the safety analysis 
for MSLB with the criteria in NRC Generic Letter (GL) 99-02 and the BVPS 
Unit 1 response to GL 99-02.  

The twenty minute period during which the control room was assumed not to be 
pressurized is an overly conservative and unnecessary assumption. Failure of a 
steam line isolation valve is already assumed, and this is the limiting single failure 
associated with maximizing accident control room dose. The twenty minute delay 
would only occur upon failure of a safety-related system emergency pressurization 
fan designed to automatically start and run after the bottled air pressurization 
system depletes. Failure of this system would require that a back-up system be 
manually started. The 20 minute delay was for this action. Removing this over
conservative second active failure assumption has a small effect on the results.

B-3
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D. SAFETY ANALYSIS 

This proposed change which lowers the Technical Specification limit for RCS and 
secondary system Dose Equivalent 1-131 is conservative and will not adversely 
affect the current calculated dose values for BVPS Unit 1 DBAs since a lower RCS 
and secondary system specific activity will lower the calculated dose from any 
resultant steam generator tube leakage postulated during the DBA. As shown by 
the evaluation in Attachment C, the Standard Review Plan assumption for 
accident-induced steam generator tube leakage spike remains valid. Thus, the dose 
listed in the BVPS Unit 1 UFSAR from those DBAs which calculate and list a dose 
value in the BVPS Unit 1 UFSAR will remain bounding values.  

The immediate effect upon receiving a revised lower primary coolant and 
secondary specific activity limit in Technical Specification 3.4.8.a would also 
result in a lower calculated Main Steam Line Break (MSLB) dose value if 
incorporated into the MSLB dose calculation without any other modifications.  
However, the BVPS Unit 1 MSLB analysis is analyzed per GL 95-05 which states 
that a reduction on RCS iodine activity is an acceptable means for accepting higher 
projected leakage rates and still meeting the applicable limits of Title 10 of the 
Code of Federal Regulations Part 100 and General Design Criteria (GDC) 19 
utilizing currently accepted licensing basis assumptions. Thus, pursuant to this GL 
95-05 methodology, the reduced RCS specific activity limit for Technical 
Specification 3.4.8.a will be used to allow for a higher projected leakage rate, 
while still meeting the applicable regulatory dose limits. Attachment D provides 
the new primary-to-secondary SG leakage limit in the faulted SG based on the 
reduced RCS specific activity. The new faulted SG leakage limit will be described 
in the UFSAR and will be used in the SG inspection program to comply with the 
SG tube repair criteria. The steam generator secondary activity limit is lowered to 
half of the RCS specific activity limit. This maintains the secondary coolant 
specific activity limit consistent with the guidelines setting the primary coolant 
specific activity limit and the current Technical Specification 3.4.6.2.c limit on 
primary-to-secondary leakage, as described in the BVPS Unit 1 Technical 
Specification Bases 3/4.7.1.4. Based on these analyses, the control room and 
offsite doses have been analyzed and shown to comply with the regulatory limits; 
therefore, these changes do not significantly reduce the margin of safety of the 
plant.  

Thus, the current BVPS Unit 1 MSLB calculated dose value will not decrease with 
a new lower RCS and secondary system specific activity value in order to allow for

B-4
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a higher projected leakage rate. However, the BVPS Unit 1 MSLB calculated dose 
values will remain within the limits specified in 10 CFR 50, Appendix A, GDC 19, 
and the radiological doses to the public will remain a small fraction of the 
regulatory limits specified in 10 CFR 100.11, using methodology previously 
accepted in BVPS Unit 1 License Amendment No. 236.  

Thus, this requested license amendment will not adversely affect the current 
licensing bases.  

E. NO SIGNIFICANT HAZARDS EVALUATION 

This proposed license amendment would reduce the limit for Reactor Coolant 
System (RCS) specific activity in Beaver Valley Power Station (BVPS) Unit No. 1 
Technical Specification 3/4.4.8. The Dose Equivalent 1-131 is requested to be 
lowered from the current value of _< 0.20 jiCi/gram to a value of < 0.10 gCi/gram 
as specified in Technical Specification 3.4.8.a (and associated Actions and Table 
4.4-12). This change will also lower the 'Acceptable Operation' line on Figure 
3.4-1 from 12 gCi/gram to 6 tCi/gram Dose Equivalent 1-131 for 80-100% power, 
and a commensurate reduction for power between 20-80%. The proposed license 
amendment would also reduce the limit for secondary coolant system specific 
activity from the current value of 0.10 pCi/gram to a value of 0.05 gCi/gram as 
specified in Technical Specification 3.7.1.4 (and associated Action).  

The no significant hazard considerations involved with the proposed amendment 
have been evaluated. The evaluation focused on the three standards set forth in 
10 CFR 50.92(c), as quoted below: 

The Commission may make a final determination, pursuant to the 
procedures in paragraph 50.91, that a proposed amendment to an operating 
license for a facility licensed under paragraph 50.21(b) or paragraph 50.22 or 
for a testing facility involves no significant hazards consideration, if 
operation of the facility in accordance with the proposed amendment would 
not: 

(1) Involve a significant increase in the probability or consequences of an 
accident previously evaluated; or 

(2) Create the possibility of a new or different kind of accident from any 
accident previously evaluated; or

B-5
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(3) Involve a significant reduction in a margin of safety.  

The following evaluation is provided for the no significant hazards consideration 
standards.  

I1. Does the change involve a significant increase in the probability or 
consequences of an accident previously evaluated? 

This proposed change which lowers the Technical Specification limit for 
RCS and secondary system Dose Equivalent 1-131 is conservative and will 
not adversely affect the current calculated dose values for BVPS Unit 1 
Design Basis Accidents (DBAs) since a lower RCS and secondary system 
specific activity will lower the calculated dose from any resultant steam 
generator tube leakage postulated during the DBA. The Standard Review 
Plan assumption for accident-induced steam generator tube leakage spike 
remains valid. Thus, the dose listed in the BVPS Unit 1 Updated Final 
Safety Analysis Report (UFSAR) from those DBAs which calculate and list 
a dose value in the BVPS Unit 1 UFSAR will remain bounding values.  

The immediate effect upon receiving a revised lower primary coolant and 
secondary system specific activity limit in Technical Specification 3.4.8.a 
would also result in a lower calculated Main Steam Line Break (MSLB) 
dose value, if incorporated into the MSLB dose calculation without any 
other modifications. However, the BVPS Unit 1 MSLB analysis is analyzed 
per Generic Letter (GL) 95-05 which states that a reduction in RCS iodine 
activity is an acceptable means for accepting higher projected leakage rates 
and still meeting the applicable limits of Title 10 of the Code of Federal 
Regulations Part 100 and General Design Criteria (GDC) 19 utilizing 
currently accepted licensing basis assumptions. Thus, pursuant to this 
GL 95-05 methodology, the reduced RCS specific activity limit for 
Technical Specification 3.4.8.a will be used to allow for higher projected 
leakage rates, while still meeting the applicable regulatory dose limits. An 
evaluation was performed for the new primary-to-secondary SG leakage 
limit in the faulted SG based on the reduced RCS specific activity. The new 
faulted SG leakage limit will be described in the UFSAR and will be used in 
the SG inspection program to comply with the SG tube repair criteria. The 
steam generator secondary activity limit is lowered to half of the RCS 
specific activity limit. This maintains the secondary coolant specific activity 
limit less than the primary coolant specific activity limit consistent with the

B-6
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MSLB calculation's analytical assumptions. Based on these analyses, the 
control room and offsite doses have been analyzed and shown to comply 
with the regulatory limits; therefore, these changes do not significantly 
reduce the margin of safety of the plant.  

Thus, the current BVPS Unit 1 MSLB calculated dose value will not 
decrease with a new lower RCS and secondary system specific activity value 
in order to allow for higher projected leakage rates. However, the BVPS 
Unit 1 MSLB calculated dose values will remain within the limits specified 
in 10 CFR 50, Appendix A, GDC 19, and the radiological doses to the 
public will remain a small fraction of the regulatory limits specified in 
10 CFR 100.11, using methodology previously accepted in BVPS Unit 1 
License Amendment No. 236.  

Therefore, this change will not increase the probability of occurrence of a 
postulated accident or will not significantly increase the consequences of an 
accident previously evaluated since the change would continue to comply 
with the current BVPS Unit 1 licensing basis as it relates to the dose limits 
of GDC 19 and 10 CFR Part 100.  

2. Does the change create the possibility of a new or different kind of accident 
from any accident previously evaluated? 

The proposed license amendment to the primary coolant and secondary 
system specific activity limit does not change the way the RCS is operated.  
The proposed changes only involve changes to the primary coolant and 
secondary system specific activity limit where continued power may occur.  
This reduced limit is conservative and does not alter the RCS or steam 
generators' ability to perform their design bases.  

GL 95-05 states that any reduction of RCS specific activity less than 
0.35 jiCi/gram Dose Equivalent 1-131 requires an evaluation of release rate 
data as described in Nuclear Technology, Vol. 94, p. 361 (1991), 
J. P. Adams and C. L. Atwood, The Iodine Spike Release Rate During a 
Steam Generator Tube Rupture. This evaluation was performed for BVPS 
Unit 1 and shows that BVPS Unit 1 RCS Dose Equivalent 1-131 data fully 
supports lowering the Technical Specification RCS specific activity limit to 
0.10 jiCi/gram without compromising the Standard Review Plan assumption 
of a post-event iodine spike factor of 500.
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Therefore, these proposed changes do not create the possibility of a new or 
different kind of accident from any previously evaluated accident since the 
RCS and steam generator will continue to operate in accordance with their 
design bases.  

3. Does the change involve a significant reduction in a margin of safety? 

The proposed amendment does not involve revisions to any safety limits or 
safety system setting that would adversely impact plant safety. The 
proposed amendment does not adversely affect the ability of systems, 
structures or components important to the mitigation and control of design 
bases accident conditions within the facility. In addition, the proposed 
amendment does not affect the ability of safety systems to ensure that the 
facility can be maintained in a shutdown or refueling condition for extended 
periods of time.  

The proposed license amendment to the primary coolant and secondary 
system specific activity limit does not adversely change the way the RCS or 
steam generators are operated. This modification does not alter these 
systems' ability to perform their design bases. The existing safety analyses 
remain bounding. Therefore, the margin of safety is not significantly 
reduced.  

F. NO SIGNIFICANT HAZARDS CONSIDERATION DETERMINATION 

Based on the considerations expressed above, it is concluded that the activities 
associated with this license amendment request satisfy the requirements of 10 CFR 
50.92(c) and, accordingly, a no significant hazards consideration finding is 
justified.  

G. ENVIRONMENTAL CONSIDERATION 

This license amendment request changes a requirement with respect to the 
installation or use of a facility component located within the restricted area as 
defined in 10 CFR Part 20. It has been determined that this license amendment 
request involves no significant increase in the amounts, and no significant change 
in the types of any effluents that may be released offsite, and that there is no 
significant increase in individual or cumulative occupational radiation exposure.  
This license amendment request may change requirements with respect to 
installation or use of a facility component located within the restricted area or
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change an inspection or surveillance requirement; however, the category of this 
licensing action does not individually or cumulatively have a significant effect on 
the human environment. Accordingly, this license amendment request meets the 
eligibility criteria for categorical exclusion set forth in 10 CFR 51.22(c)(9).  
Pursuant to 10 CFR 51.22(b) no environmental impact statement or environmental 
assessment need be prepared in connection with the issuance of this license 
amendment request.
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Evaluation of BVPS Unit 1 Release Rate Data

BVPS has investigated the history of iodine spiking at Unit 1 in support of the effort to 
lower the Dose Equivalent 1-131 Technical Specification 3/4.4.8 limit for the Reactor 
Coolant System (RCS) to 0.10 microcuries per gram. This analysis was performed 
pursuant to NRC Generic Letter (GL) 95-05, Section 2.b.4, for plants reducing their Dose 
Equivalent 1-131 limit to justify the iodine spiking assumptions used in accordance with 
the Standard Review Plan.  

GL 95-05 requires that the spiking analysis be performed using the methodology 
described in The Iodine Spike Release Rate during a Steam Generator Tube Rupture, 
J. P. Adams and C. L. Atwood, Nuclear Technology, Volume 94, page 361 (1991).  

BVPS Unit 1 RCS iodine values were reviewed, starting with Cycle 5 data in 1985, and 
concluding with Cycle 13 data in the year 2000 (Cycle 5 was selected as the starting point 
since there is no fuel failure data prior to Cycle 5, and the iodine data prior to 1985 
frequently lacks all of the data requirements listed in Adams and Atwood). Over 1600 
RCS iodine analyses were reviewed; 58 of these were directly related to plant trips. Of 
the 58 trips reviewed, only 29 met all of the data requirements of Adam and Atwood: 

1. Sufficient steady-state power prior to the plant trip to ensure an adequate 
buildup of iodine. The specific criterion used was a minimum of 5 days at 
steady-state power operation, resulting in a minimum of 35% of the steady 
state 1-131 concentration. In nearly all cases, the steady-state power operation 
lasted several weeks to several months rather than the minimum of 5 days.  

2. Knowledge of the steady-state iodine concentration.  

3. Availability of at least one post trip chemistry sample taken 2 to 6 hours after 
the plant trip.  

4. No post trip RCS perturbation (e.g., recriticality) prior to the RCS sample.  

5. Availability of all requisite transient information (purification flow, plant trip 
date and time, post trip sample date and time).  

Additionally, the purification flow rate had to be constant before and after the transient, 
as was stated in Adams and Atwood, Section II.C.
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The 29 plant trips that met all of the data requirements of Adams and Atwood were then 
subject to analysis as described in their paper. The results are listed in Table 1. All 
values are well within the bounds of the data set listed in Adams and Atwood. One cycle 
(Cycle 7) operated defect free; the other cycles had defects ranging from one failed rod to 
35 failed rods. In all cases, the release rate spike factor was below the Standard Review 
Plan assumed value of 500.  

The maximum normalized release rate was calculated to be 7.463E-2 Ci/hr*Mwe. This 
release rate is far below the 95% confidence bound on the 90th percentile, given by 
Adams and Atwood as 1.09 Ci/hr*Mwe.  

Therefore, using the methodology referenced by GL 95-05, the RCS Dose Equivalent 
1-131 data fully supports lowering the RCS Dose Equivalent 1-131 Technical 
Specification limit to 0.10 microcuries per gram without compromising the Standard 
Review Plan assumption of a post-event iodine spike factor of 500.  

It is noted that the BVPS Unit I RCS Dose Equivalent 1-131 data is below most industry 
values because the BVPS Unit 1 fuel failure mechanisms (primarily grid-to-rod fretting) 
have placed most of the BVPS Unit 1 fuel failures in the peripheral regions of the core.  
The power factors in these peripheral regions are very low due to the BVPS Unit 1 use of 
low-leakage core designs. Therefore, although BVPS Unit 1 has had a number of fuel 
failures, they have occurred in rods where there was relatively little generation of fission 
products.
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Evaluation of BVPS
Table 1 

Unit 1 Iodine Release Rate Data

Sample Date & Time Power 1-131 DEI-131 R3(2) R3(2)/P 

(%) (Ci/hr) (Cilhr*Mwe) 
Sunday 02/10/85 1415 100.0 1.118E-03 2.987E-03 

Wednesday 02/20/85 0836 0.0 4.002E-04 2.259E-03 3.574E-02 4.195E-05 
Thursday 04/18/85 1915 97.8 9.899E-04 2.758E-03 

Friday 04/26/85 2127 0.0 5.402E-04 2.098E-03 8.788E-02 1.055E-04 
Monday 09/09/85 1740 98.0 1.570E-03 6.447E-03 
Monday 09/16/85 1238 0.0 3.581E-03 9.193E-03 9.644E-01 1.155E-03 

Friday 05/09/86 1800 84.7 5.962E-03 2.049E-02 
Saturday 05/17/86 0315 0.0 2.488E-02 3.635E-02 7.079E+00 9.809E-03 

End Cycle 5 
Sunday 01/11/87 1955 98.8 3.472E-03 6.812E-03 

Monday 01/12/87 0346 0.0 2.080E-02 2.447E-02 6.033E+00 7.167E-03 
Sunday 02/01/87 1925 100.0 1.950E-03 5.229E-03 
Sunday 02/08/87 1200 0.0 3.828E-02 4.276E-02 1.144E+01 1.343E-02 
Sunday 04/19/87 1633 99.5 1.606E-03 4.956E-03 

Saturday 04/25/87 0150 0.0 5.863E-02 7.OOOE-02 1.763E+01 2.080E-02 
End Cycle 6 

Sunday 06/05/88 1738 99.7 1.983E-03 3.602E-03 
Saturday 06/11/88 1310 0.0 3.856E-03 4.054E-03 1.016E+00 1.196E-03 
Tuesday 05/16/89 1755 89.0 1.139E-03 3.060E-03 

Thursday 05/18/89 0437 0.0 1.071E-02 1.644E-02 3.156E+00 4.162E-03 
End Cycle 7 

Tuesday 01/16/90 1847 100.0 2.134E-04 1.003E-03 
Friday 01/19/90 2045 0.0 1.494E-04 6.035E-04 2.892E-02 3.395E-05 

Sunday 03/25/90 1731 99.4 1.885E-04 9.169E-04 
Friday 03/30/90 1800 0.0 1.656E-04 6.252E-04 3.573E-02 4.219E-05 

Sunday 07/08/90 1650 100.0 7.359E-04 1.814E-03 
Saturday 07/14/90 0200 0.0 9.461E-03 1.091E-02 2.809E+00 3.297E-03 

Friday 10/05/90 1757 99.0 7.417E-04 1.696E-03 

Saturday 10/06/90 0635 0.0 6.724E-02 7.983E-02 2.028E+01 2.404E-02 
Thursday 12/20/90 1625 98.5 1.189E-03 2.341E-03 

Wednesday 12/26/90 1425 0.0 2.580E-02 2.764E-02 7.722E+00 9.202E-03 
End Cycle 8
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Table 1 
Evaluation of BVPS Unit 1 Iodine Release Rate Data 

(Continued)

Sample Date & Time Power 1-131 DEI-131 R3(2) R3(2)/P 
(%) (Ci/hr) (Ci/hr*Mwe) 

Tuesday 09/17/91 1140 100.0 1.234E-04 5.845E-04 
Wednesday 09/18/91 0745 0.0 3.050E-04 8.115E-04 8.293E-02 9.733E-05 

Thursday 10/17/91 1050 100.0 1.466E-04 6.130E-04 
Tuesday 10/22/91 0855 0.0 2.669E-04 6.430E-04 6.962E-02 8.171E-05 

Thursday 10/08/92 0905 90.0 4.140E-04 1.276E-03 
Friday 10/09/92 1930 0.0 1.283E-02 1.783E-02 3.854E+00 5.026E-03 

End Cycle 9 
Tuesday 10/12/93 0930 99.6 3.303E-04 1.095E-03 
Tuesday 10/12/93 1818 0.0 5.711E-02 6.701E-02 1.727E+01 2.035E-02 

Thursday 05/05/94 0825 100.0 7.571E-04 2.145E-03 
Saturday 05/07/94 1100 0.0 1.682E-01 1.969E-01 5.088E+01 5.972E-02 
Tuesday 07/19/94 0945 100.0 8.411E-04 2.994E-03 
Tuesday 07/19/94 1935 0.0 2.862E-02 4.167E-02 8.603E+00 1.01OE-02 

End Cycle 10 
Thursday 08/17/95 0850 99.7 1.005E-03 3.288E-03 
Saturday 08/19/95 0320 0.0 6.157E-02 7.705E-02 1.855E+01 2.183E-02 
Thursday 12/14/95 0757 100.0 1.523E-03 4.624E-03 
Tuesday 12/19/95 0100 0.0 7.817E-02 9.539E-02 2.356E+01 2.765E-02 

End Cycle 11 
Thursday 05/30/96 0946 99.8 3.503E-04 1.601E-03 
Saturday 06/01/96 0115 0.0 3.735E-03 5.674E-03 1.104E+00 1.299E-03 
Thursday 08/01/96 0925 100.0 4.642E-04 1.873E-03 
Monday 08/05/96 0853 0.0 6.474E-04 1.661E-03 1.606E-01 1.884E-04 

Wednesday 03/12/97 1031 99.5 5.709E-04 2.466E-03 
Wednesday 03/19/97 0855 0.0 4.155E-02 5.299E-02 1.254E+01 1.479E-02 

End Cycle 12
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Table 1 
Evaluation of BVPS Unit 1 Iodine Release Rate Data 

(Continued)

Sample Date & Time Power 1-131 DEI-131 R3(2) R3(2)/P 
(%) (Ci/hr) (Ci/hr*Mwe) 

Thursday 01/21/99 0912 100.0 3.839E-04 1.635E-03 
Saturday 01/23/99 1338 0.0 1.699E-03 2.926E-03 4.852E-01 5.694E-04 
Thursday 04/08/99 1035 100.0 4.021E-04 1.676E-03 
Tuesday 04/13/99 0545 0.0 1.027E-03 1.450E-03 2.612E-01 3.066E-04 

Thursday 09/02/99 0942 100.0 6.608E-04 2.439E-03 
Monday 09/06/99 1956 0.0 3.083E-02 3.993E-02 9.286E+00 1.090E-02 

End Cycle 13 
Thu Jun 22,2000 0910 100.0 1.238E-04 6.126E-04 
Wed Jul 05,2000 1620 0.0 1.052E-04 4.082E-04 2.239E-02 2.628E-05 

Cycle 14 ongoing 

Note: All values of R3(2)/P are <1.09; therefore BVPS Unit #1 values are still conservative.
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DISCUSSION 

General 

This calculation determines control room operator, exclusion area boundary (EAB) and low 
population zone (LPZ) radiation doses following a main steam line break design basis accident 
(MSLB DBA) at BVPS Unit 1. Doses for the whole body (effective dose equivalent - EDE), the 
thyroid (committed dose equivalent - CDE) and the skin (skin dose equivalent - SDE) are 
calculated. The plant parameters and assumptions used herein are consistent with the plant 
design basis, and they provide results that define the upper bound of the accident dose 
consequences. As a design basis calculation, this is not intended to show what the expected doses 
would be, but rather what they might be if the plant is operated at "worst case" limits (operating at 
the NRC License limits) and using "worst case' accident conditions. The combination of 
circumstances that would result in the associated maximum dose is unlikely to occur.  

This revision of the MSLB radiological analysis was prompted by a potentlal need to increase the 
allowable accident induced primary-to-secondary leak rate for Cycle 15 operation. Condition 
Report Corrective Action 00-1343-05 requested that the analysis be performed with reduced 
primary and secondary system liquid activity concentrations, increased control room filter 
efficiency for Iodine removal and removal of an assumed delay to manually start a control 
emergency pressurization fan. These changes are further detailed later in this calculation. All 
other parameters, assumptions and methodologies used in this revision remain unchanged from 
the previous revision.  

Main Steam Une Break Accident 

This DBA is described in the Unit 1 UFSAR1 and NUREG 0800 Chapter 15, Section 15.1.52.  
Additionally, because BVPS Unit I has implemented steam generator alternative repair criteria 
(ARC), NRC Generic Letter 95-05e also Influences the accident scenario.  

The MSLB accident begins with a rupture of one of the three main steam lines that carry steam 
from the steam generators to the turbine. The break location is assumed to be in the turbine 
building, because using this as the release point will result in the lowest amount of atmospheric 
dispersion as the plume travels to the control moom ventilation system Intake. Because of the 
relatively longer distances, offsite doses are not Influenced by the release location. Consequently, 
the bounding break location is strongly influenced by release point atmospheric dispersion factor 
with respect to the control room ventilation system intake. Normally, any steam release in the 
turbine building would be prevented by closure of the main steam line isolation valve, located In 
the main steam valve room just outside of the reactor containment building. However, there is 
only one Isolation valve per line and this Is assumed to remain open as the single active 
component failure for this accident 

The line break discussed above r9Wsoft the most significant radioactivity release pathway. The 
liquid contents of the associated steam generator will flash to steam, releasing all of the 
radioactive Iodine and noble gas contained therein. Additionally, an assumed existing primary to 
secondary leak (at the Technical Specification4 limit allowable leakage rate) plus additional 
leakage induced by the accident translent, will continually release radioactivity via the break until 
the primary syitem pressure has been reduced to atmospheric pressure.  

Another analyzed release pathway of much less radiological significance is the steam release via 
the two intact steam generators. Because AC power Is assumed to be unavailable, the condenser 
steam dump valves will remain dosed. Because of this, plant heat must be removed by releasing 
steam through the main steam safety or atmospheric steam dump valves. This release will 
continue until the RCS has been cooled to the point where the residual heat removal system 
(RHRS) can be placed in service. Upon the steam line break and reactor trip, the steam valves
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will open. This is assumed to cause an immediate release of the steam generators steam content and the radioactivity contained therein. Until the RHRS is placed in service, the steam release will continue, releasing a portion of the radioactive Iodine that was initially contained in the steam generator liquid, and radioactive noble gas and Iodine released into the generators due to assumed, existing primary to secondary leaks (at the Technical Specification 4 limit allowable leakage rate). Because of the possibility that the water level In the steam generators may drop below the level of the tubes for a brief period, all of the Iodine contained In the primary system leakage Is assumed to flash with the steam and is released without any credit for retention in the steam generator liquid (partitioning factor of 1.0) until the water level can be restored.  

The radiological source term for the MSLB accident consists of the noble gas and iodine contained in the RCS and In the steam generators, both assumed to be at the Technical Specification" concentration limits. (Note that the values used in this analysis am lower that those listed in the current Technical Specifications. These must be changed for the results of this calculation to be valid.) While no fuel failure is postulated to occur due to the transient, two different scenarios are analyzed which consist of additional Iodine being released into the RCS (Iodine spike) from existing fuel defects. First an analysis is performed assuming that a spike event has occurred prior 
to the MSLB. This pre-accident spike raises the RCS activity to the instantaneous limit of 6 iCVg (proposed In this revision), at which time the accident occurs. The second scenario assumes the release of Iodine from the fuel as a consequence of the transient. This co-incident Iodine spike results in a release of iodine into the RCS at a rate assumed to be 500 times that which would maintain the RCS concentration at the 48 hour limit of 0.10 ItCVg (proposed in this revision).  

Calculation History 

As part of the Unit 2 Ucensing effort, SWEC performed calculations of the potential control room doses from DBAs at Unit 2Y'Gand at Unit 11U. These calculations became part of the licensing basis for BVPS-1 and 2 and have been documented in the UFSARs1'1 .  

In 1994, Westinghouse performed analyses 2 to support the interim use of steam generator tube plugging limits based on voltage indications. These analyses included re-analysis of the offsite consequences of a postulated main steam line break during which a degraded tube leaks at rates higher than technical specification limits. Based on these analyses, Westinghouse postulated that a 6.6 gpm leakage could be tolerated and not exceed EAB thyroid dose of 30 rem. Based on correlation analyses it was determined that the potential 95% / 95% leakage rate associated with a 2.0 volt Indication was much lower than 6.6 gpmn providing reasonable margin of safety. In the licensing action, the NRC authorized use of a 1 volt criterion13 for cycle 11. While offsite doses were evaluated in the Westinghouse report, control room doses were not.  

In August 1995, the NRC issued Generic Letter 9"es, Voltage-Based Repair Criteria for Westinghouse Steam Generator Tubes Affected by Outside Diameter Stress Corrosion Cracking.  The generic letter specie that the accident leak rate acceptability needed to assess the offsite = control room doses. Ucense amendment requests for these alternate plugging criteria must meet the guidance of the generic letter. Revision 0 (October 1995) analyzed the postulated control room doses at the projected accident leakage rate in support of a license amendment request for cycle 12 and beyond. Since then the calculation has been revised as follows: 

Revision I (December 1996) - The source term was calculated based on DE-1-131 values of 0.5 and 0.35 uCi/gm (1.0 uCVgm in Rev. 0). New short term X/Q values calculated in ERS-SFL-96
02114 were used. The EAB and LPZ doses were calculated. The DE-1-131 used in Revision 0 was based on the dose conversion factors of TID148442115 . Revision I uses isotopic concentrations developed using the ICRP 26/30 based, EPA Federal Guidance Report No. 119 dose conversion 
factors.
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Revision 2 (February 1997) - Corrected typo on LPZ table.  

Revision 3 (January 1998) - Revised control room ventilation parameters, and RCS and steam generator mass values. Appendices added to address concurrent Iodine spiking, and RCS' and 
steam generator mass values, respectively.  

Revision 4 (March 1998) - Revised RCS density value used. A sensitivity analysis of the effect of 
RCS and steam generator water and steam mass was completed and included.  

Revision 5 (June 1999) was performed In response to Condition Report 97239017 (Corrective Action 972390-2). The requirement for verification of parameters and assumptions imposed by this condition report resulted in substantial changes to this calculation. New source terms were calculated based on revised calculations of core Inventory and 1% failed fuel concentrations performed by SWEC 1.. The calculation of concurrent Iodine spike appearance rates was revised. Specifically the radioactivity transfer rate constant used in the calculation was revised to Include the total RCS Technical Specification leakage (identified + unidentified + primary to secondary leakage), max letdown (purification) flow rate, and max purification efficiency. This revision completely supercedes the previous revision. In addition, the control room dose from 
control moom filter shine and plume shine were calculated.  

Revision 6 (May 2000) was performed to evaluate the doses resulting from a Main Steam Une 
Break (MSLB) event assuming that the RCS activity concentration limits are reduced to 0.20 pCi/g (48 hou) and dose equivalent 1-131. Associated with this is a revised, commensurately higher assumed primary-to-secondary leakage rate in the faulted steam generator. This is in keeping with the purpose of the analysis, that is, to use the highest leakage rate while maintaining doses within all applicable limits. Two slight over-conservatisms are removed: 1) allowable steam generator primary-to-secondary leakage was previously double counted in the concurrent Iodine spike calculation, and 2) the maximum transient RCS activity concentration had the 48 hour maximum concentration added to it for the dose calculations. These changes in assumptions have a very small affect on the results. The sensitivity analyses are removed from the calculation package.  These are still performed and maintained on file; however, only the bounding case is documented herein. Because the plume and filter shine dose for the control room operator are not included as part of the current design basis assumptions, and the dose contribution from these sources Is small, this part of the calculation (added In the last revision) is not carried forward in this revision.  

This calculation (Revision 7) is performed to evaluate the doses resulting from a Main Steam Line Break (MSLB) event assuming that the RCS activty concentration limits am reduced to 0.10 pCVg (48 hour) and 6 iCl/g (Instantaneous) dose equivalent 1-131. The previous revision of this analysis 
assumed these values to be 0.20 #CUg and 12 14Ci/g, respectively. Reduced assumed secondary 
system liquid dose equivalent Iodine 131 specific activity from 0.1 to 0.051tCI/g. Additionally, this revision Implements the methodology of USNRC Generic Letter 99-02' for determining the organic Iodine removal efficiency of charcoal filters. Actions to implement this Generic Letter at Beaver Valley Unit 1 were previously Inilatedsf. In addition, the methodology Is used in a proposed revision to Regulatory Guide U.P2 °. This increases the assumed removal efficiency from 0.95 to 0.98. The final change Is removal of a 20 minute period during which the control room was assumed not to be pressurized, an ovedy-conservative and unnecessary assumption.  
Failure of a steam line isolation valve is already assumed, and this is the limiting single failure associated with maximizing accident control room dose. The 20 minute delay would only occur upon failure of a safety-related system emergency pressurization fan designed to automatically start and run after the bowed air pressurization system depletes. Failure of this system would require that a back-up system be manually started. The 20 minute delay was for this action.  Removing this over-conservative assumption has a small affect on the results. Associated with all of the changes described above, is a revised commensurately higher assumed primary-tosecondary leakage rate In the faulted steam generator. This is in keeping with the purpose of the analysis, that is, to use the highest leakage rate while maintaining doses within all applicable limits.
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METHODOLOGY 

Overall Methodology 

The analyses in this revision use version 1.0a of the TRAILS_PC (for Transport of Radioactive mAterial In Unear Systems), PC version documented in ERS-SFL-96-004". This version is the same as that used in the revisions I - 4 analyses with the exception that the 1.0a version calculates the control room, EAB and LPZ doses in a single computer run. This analysis contains no methodologies that have not been previously used in BVPS Unit I DBA analyses and reviewed by the NRC. Although use of the Generic Letter 99-02"e iodine filtration efficiency determination is a methodology new to this calculation, commitment to this document occurred51 prior to this 
calculation revision.  

Main Steam Urn Break Release Modeling 

The radioactivity releases from this accident are addressed In a series of cases. The results from applicable cases are summed to obtain the total postulated dose. The release cases are (see 
Attachment 1): 

FRP: Release from Eaulted steam generator, Rupture leakage, Ere-incident RCS Iodine spike activity. Release rate from steam generator equal to release rate from RCS. No hold-up or iodine decontamination credited. Eight hour release. Noble gas and Iodine considered.  
FRC: Release from faulted steam generator, Rupture leakage, Concurrent RCS Iodine spike activity plus T/S equilibrium activity. Release rate from steam generator equal to release 

rate from RCS. No hold-up or Iodine decontamination credited. Eight hour release. Noble 
gas and iodine considered.  

ITN: Release from Intact steam generators, Technical Specification limit leakage, RCS Noble gas activity. Release rate from steam generator equal to release rate from RCS. No hold
up credited. Eight hour release. Noble gas considered.  

ITP: Release from Intact steam generators, Technical Specification limit leakage, Pre-incident Iodine spike RCS activity. Release rate from steam generator equal to release rate from RCS. Eight hour release. No hold-up credited. However, release rate reduced by factor of 
100 to reflect Iodine partitioning after one hour.  

Note: Partitioning credit is appropriate whenever the steam generator level is such that the tube leak location is submerged. In this event, the level in the intact steam generators will initially drop, but is assumed to be restored within one hour. See Assumption 1.8 below.  

ITC: Release from Intact steam generators Technical Specification limit leakage, Concurrent Iodine spike plus T/S equilibrium RCS activity. Release rate from steam generator equal to release rate from RCS. Eight hour release. No hold-up credited. However, release rate 
reduced by factor of 100 to reflect Iodine partitioning after one hour.  

See note above under ITP 

FLI: Release from Eauited steam generator, I.jquid Iodine activity Initially present in steam generator. Release rate based on release of 99.9999% of pre-accident activity in the liquid 
phase in 30 minutes.  

Note: The 30 minute assumption is based on the assumption used in the original and all prior analyses. The exponential release model used front-loads the activity release, thus, the 
assumption will be retained as it Is sufficiently conservative.
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ILl: Release from Intact steam generators, Liquid Iodine activity initially present in steam generator. Release rate based on steaming rate of steam generator. Hold-up Is modeled.  
Release rate reduced by a factor of 100 to reflect iodine partitioning.  

Note: This partitioning Is not affected by steam generator level since the activity was dispersed in the liquid prior to the event. Case ITP / ITC I ITN address leakage after the start of the 
event.  

ASk Release from A11 steam generators. steam space activity Initially present In steam generators, pre-Incident steam generator activity, All nuclides. Instantaneous puff release 
(99.9999% In I second.).  

For the pre-incident Iodine spike cases FTP and ITP, a transient dose equivalent Iodine-131 activity of 6 gCilgm will be used (in this revision) to obtain the pre-incident activities for the five 
Iodine nucides.  

For the co-Incident Iodine spike cases FTC and ITC, the iodine appearance rates are assumed equal to 500 times the iodine appearance rate that yields an operating steady-state 0.10 jLCI/gm dose equivalent iodine-131 concentration. The Iodine spike is additive to the postulated, existing Iodine and noble gas equilibrium concentrations at the assumed steady-state concentration. At four hours post accident, the co-4ncident spike ceases (modeled by dividing Iodine appearance 
rates by 500). This conservative assumption is retained from previous revisions.  

For the ITN case, the noble gas concentrations associated with the 0.10 pCi/gm dose equivalent lodine-131 RCS equilibrium concentration are used.  

For the FLI and ILI cases, the Iodine activities in the steam generator liquid phase associated with the 0.05 ILCI/gm secondary equilibrium concentration dose equivalent iodine-131 Technical Specification limit are used. Noble gases are assumed to enter the steam phase immediately.  

For the ASA case, the Iodine activities In the steam phase associated with the 0.05 I/CVgm secondary equilibrium concentration DE 1-131 Technical Specification limit are used. The noble gas activities associated with the primay• 0.10 pCi/gm RCS equilibrium concentration DE 1-131 am 
used.  

Percent Power I Percent Stem Generato Tubes plugged Sensitlivity Analysis 

Dose from the MSLIB accident is pimadrly dependent upon releases from the faulted steam generator (at the Technical Specification activity concentration limit) and the release of RCS through the faulted steam generator. The source terms for each of these am mass dependent, which is In turn both power level and percent of tubes plugged dependent. As power level changes the source release for one of these Increases while the other decreases. This necessitates a sensitivity analysis to deteomine which combination of percent power and percent plugging results In the highest overall dose as the result of a MSLB accident. This may result In the use of a particular mass that Is not bounding for a specific release case, but when used In conjunction with the other mass values is bounding for the total of all release cases. For example, a steam generator steam maw may be used that is not bounding for the ASA case, but when used with the corresponding steam generator liquid mass is bounding for the total of all release cases.  

In order to determine which combination of percent power and percent plugging (and their associated RCS and steam generator mass values) results in the highest dose, sets of source terms and radioactivity transfer rate constants were calculated for the following four cases: (1) 0% power, 0% plugging (2) 0% power, 30% plugging (3) 100% power, 0% plugging and (4) 100% power, 30% plugging. These cases were analyzed for control room thyroid CDE, the limiting dose 
quantity for the Unit I MSLB analysis.



BEAVER VALLEY 
POWER STATION ERS-SFL-95-008 Page 7 

Health Physics Department Revision 7 1 

The results of the sensitivity analysis performed for this revision produced the same conclusion as 
that done for the previous revision. The conditions of 0% power, 30% plugging, produce the 
bounding accident conditions, and are again used for the bounding conditions In the analysis. Only 
this combination of power and plugging is Included In this calculation package, with the other 
combination analyses maintained on file.  

INPUT DATA AND ASSUMPTIONS 

1.0 Assumptions 

1.1 The analysis of the main steam line break (MSLI.) is based on the guidance provided In 
Chapter 15.1.5 of Reference 2 supplemented by Reference 3.  

1.2 There is no failed fuel for the MSLB.  

The Unit I UFSAR shows that DNB Is not exceeded for a MSLB. In accordance with 
Reference 2, no fuel damage need be assumed If DNB Is not exceeded.  

1.3 The MSLB occurs outside of containment releasing activity from the faulted and the Intact 
steam generators.  

1.4 The transport of radioactivity from the point of release to the control room intake or offsite 
receptor is assumed to be Instantaneous.  

1.5 The control room is isolated by manual operator action within 30 minutes.  

The validiy of this assumption was challenged by the Onsite Safety Committee obtained 
timing data during validation of Emergency Operating Procedwu2 .2 (EOP) changes related 
to that amendment. The results Indicated that it would take 17 minutes for the operator to 
manual Isolate the control room. This Is we# within the thily minute period assumed The 
margin Is considered adequate to address uncertainty associated wih te applicaton of 
these results at Unit 1, and Including the approximate 1.1 minute dejay2Z2 4,s In equipment 
response due to loss of AC powr and subsequent diesel start and sequencing. See 
Attachment 2.  

1.6 Incoming air is uniformly distributed throughout the control room volume.  

This is a conservative assurmon in that the radation monitors wM alarm when the exposure 
rate from the cloud of gases @*ecent to the monitor exceeds the setpoint. Assuming 
complete mixing reduces the concentration and monitor exposure rate, thereby delaying the 
Isolation actuation.  

1.7 Loss of power is assumed coincident with the control room Isolation actuation.  

This assumption diffrs from ta at WEi 2, where, loss of powe Is assumed coincident with 
the accide.t The Unit 1 assumption Is more conservative. Howevw, the Unit 2 assumption 
meets the requirments of §11.1.3 of the UFSAR that states that a loss of offslte power Is 
assumed if the postulated event or its effects results in a reactor or turbine trip. This 
requkrOMen implies a coincident loss of power. Histodcally, this analysis has been 
performed assuming unavaflabfity of the condensw at T a0 due to the loss of powo. This Is 
conservative with respect to Assumption 1. 7.
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1.8 The level in the unaffected, Intact steam generators is restored to greater than 5% narrow 
range within one hour.  

In response to the rapid pressurization of the main steam line, main steam line Isolation 
p500 psig) will occur, pressurizer level will drop to below the safety Injection actuation spt 
point (1845 pslg). When safety Injection occurs, all three auxillary feed water pumps wtll 
receive a start signal and will Inject water Into the steam generators. The EOP:• will have 
the operator isolate feed water to the faulted steam generator. However, the EOP2F directs 
the operator to ensure that (1) the discharge MOVs for the Intact generators are fully open, 
and (2) once level is restored, that the level is controlled between 5% and 50%. It Is 
significant to note, that if the level is less than 5% in all intact steam generators and feed 
water flow is less than 350 gpm, a heat sink red .Rath critical safety function terminus Is 
declared and function restoration procedure FR-H.1" Is entered. As long as the heat sink Is 
in a red path, all operator attention is directed to restoring the heat sink. Simulator training 
scenarios responses Indicate that the level is restored to greater than 5% within 30 minutes 
from completion of blow down of the faulted generator. it Is therefore reasonable to assume 
that partitioning be credited after one hour from the start of the event. The doubling of the 
expected time to cover the tubes was done to provide additional margin for this qualitative 
conclusion.  

The validity of this assumption was challenged by the OSC during review of the technical 
specification amendment request for Unit 2. The Procedures group obtained timing data 
during validation of Unit 2 EOP changes related to that amendment. The results Indicated 
that it would take 43 minutes to restore level. This Is well within the one hour period 
assumed. The margin is considered adequate to address uncertainty associated with the 
application of these results at Unit 1. See Attachment 2.  

1.9 The EDE result provided by TRAILS Is assumed to correspond to the whole body photon 
guideline in NUREG 0800, Section 8.42, the skin DE to whole body beta, and the thyroid 
CDE to thyroid.  

In the review of Revision 0 to this calculation package, the NRC staff accepted the use of 
these revised dose quantities.
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2.0 Input Data

2.1 Reactor Coolant System Radioactivity Concentrations [30]

The concentrations used In this revision are calculated from the 1% failed 
fuel RCS liquid, steam generator liquid and steam generator steam activity 
concentrations *1. and assuming the following operating limits: 0.10 
iACI/gm DE 1-131 In primary liquid (RCS). 0.05 PtCi/gm DE-1-131 In 
secondary liquid (steam generator liquid) and 6 tCi/gm DE 1-131 In primary 
liquid (RCS) during transient conditions.

-Y - q 

(Aliaio [Aj1� [ALe

RCS S/G Uquld RCS (uCl/om) (uClIam� -- � a � .1 � L� I �r u **I (iiCIInm'�Kr-83m 
Kr-85m 
Kr-85 
Kr-87 
Kr-88 
Kr-89 
Xe-131rm 
Xe-133m 
Xe-133 
Xe-135m 
Xe-1 35 
Xe-1 37 
Xe-138
1-131 7.83E-02 4.19E-02 4.19E-04 4.70E+00 
1-132 3.09E-02 6.74E-03 6.74E-05 1.85E+00 
1-133 1.17E-01 4.56E-02 4.56E-04 7.04E+00 
1-134 1.73E-02 8.82E-04 8.82E-08 1.04E+00 

2 49E-6 7 

11-135 j6.75E-02 1.59E-02 I1.59E-04 I4.05E+00

Note: Steam generator steam conowntraton for noble gas Is based on RCS 
COncenftlon, Iv*n&wy-t-seooxnwy leak rate and steam flow. Iodine 
concentration Is based on ateem generator Uquid and 0.01 parttiong 
between the 1ud and steam p#=& 

2.2 Concurrent Iodine Spike Rate (pCllsec) - See Appendix 1 

2.3 Concurrent Iodine Spike Duration = 4 hours 

2.4 Technical Specification Primary-to-Secndary Leakage 

150 gpdO any one steam generator, 450 gpd total for all three steam generators 

2.5 RCS Density a 576.6 OF a 44.13 1W

[Calculated) 

[1,10,31,321

[4] 

[311

Radio
nuclide

1.1 5E-02 
4.02E-02 
4.22E+00 
2.70E-02 
7.54E-02 
2.19E-03 
1.37E-01 
1.14E-01 
8.47E+00 
2.62E-02 
2.82E-01 
5.39E-03 
1.85E-02

[Aloi0.10 m 
SIG Steam 

(,,iclnmi

1.84E-07 
5.39E-07 
5.71E-05 
3.64E-07 
1.01E-06 
2.94E-08 
1.84E-06 
1.55E-06 
1.14E-04 
2.46E-05 
4.10E-0M 
7.28E-08

II ! Ia

JA~l (lo1 
RCS 

(ACi/om)

[Al o~o5 
SIG Liquid 
(-~cuom

[Al a 
RCS 

(, ,lilnm
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2.6 Primary Coolant Mass [33] 

mpne U x 44.13 1IbM3 

RCS excluding PZR, 30% plugging 7127ff 3  (3.145E5Ib) 
PRZ water Q 0% power 3401f3  (1.500E4 Ib) 
RCS Q 0% power, 30% plugging 7467 ft3  (3.295E5 Ib) 

2.7 Primary-to-Secondary Leakage Maws- I g/cc [Assumption.34] 

2.8 Secondary Side Mass: [33,351 

Component Vaue +10% 
Steam generator liquid 00% power, 30% plugging 148104 Ibm 162914 Ibm 
Steam generator steam @0% power, 30% plugging 5781 Ibm 6359 Ibm 

Note: The steam generator lquid and steam mass values provided by 
Westinghouse29 are given w*i an associated uncertainty (±10%) to be 
applied hi the bounding dedfion. The +10% values ae listed for use in this 
calculation based on the oo*wing: The steam generator liquid mass is used 
in the calculation of racoatly transfer rate constant for the ILl case only.  
it is also used in the soure term calculation for the ILl and the FU cases.  
For the ILl case changing the steam generator liquid mass is offset by the 
proportional changes in the radioactivity transfer rate constant and in the 
souc teorm. However, for the FU case, increasing the steam generator 
liquid mass inreases the sowce term but the radioactivity transfer rate 
constant remains the same, resultig hi increased dose. Therefore, the 
maximum steam generator Liquid mass Is bounding for the Unit I MSLB 
accident analysis The steam generator steam mass is used in the ASA 
case only. For the ASA case, steam generator steam mass is used to 
calculate the source term, but Is not used to calculate the radioactivity 
transfer rate constant As the mass inceases so does the source term and 
subsequendy the boundrig dose (concurrent iodine spie, 0% power, 30% 
steam generator tubes plugge). Therefore, the maximum steam generator 
Steam mass Is bounding Ibr the LhU 1 MSLB analys& 

2.9 Iodine Partition Factors: Faulted steam generator a 1.0 [2,10,321 
Intact steam generators 0-1 hour z 1.0 
Intact steam generators after I hour z 0.01 

See Assumplion 1. for justficaton of I hr parttlon factor.  

2.10 Time to Isolate Faulted Steam Generato-- 8 hours [1,10,31,32] 

2.11 Steam Release from Faulted Steam Generator. [Assumption,10,321 

0 - 0.5 hours - all of the liquid and steam mass initially present 
0.5 - 8 hours = mass for total P4o-S leak rate 

2.12 Steam Reltase from Intact Steam Generators: [10,31,321 

0-2 hr -- 336,778 lb 
2-8 hrs - 705,393 lb

2.13 Offiste Breathing Rate (0-8 hours) , 3.47E-4 m3/sec3 1361
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2.14 Accident X/O Values - Offsite (seclm5) [141 

Locton 0-2h 
EAB 1.04E-3 
LPZ 6.04E-5 

Note: Because the release ends at 8 hours post-accident, 2 values 
beyond 6 hot" we not used In this a•n• s 

Control Room Parameters 

The con fol room desin and operatina _arnamters used In this •cnul•atiOn ae consistent wi the curent analysis of record with the ex@e=tWon of the change to the charcoal filter Iodine removal effency The 20 minute delay to manualy start the emergency pressurzation fans after autostart system faiwe that was added in Revision 6 is removed, as previously discussed.  
See Attachment 3 for a time lIne and summary of control room parameters assumed for this 
analysis.  

2.15 Normal control room unfiltered air Intake rate = 500 cfm [10,31,32,37] 

2.16 Time post-accident to Initiate control room Isolation z 30 minutes [Attachment 2] 

Note: 30 minutes has been used in previous revisions of this calculation.  
See assumption 1.5, above.  

2.17 Control room emergency bottled air pressurization system [38,391 
(CREBAPS) operation T - 30 to 90 minutes 

Note: Design of this system Is such that the control room wilX be maintained 
at 0. 125' wc positive pressure (with respect to adjacent areas) for one hour.  
The minimal affect of radoacfte material removal by CREBAS is 
conservatively not modeled i this analysls System actuation Is assumed to 
occur at 30 Minutes, wth any delay due to Io= of AC power being well 
withIn the mwrp* discussed i AssumptIon 1.5, above.  

2.18 Unfiltered air inleakage during CREBAPS/emergency [29] 
pressurization fan operation - 10 cfm 

Assumed 10 CFM Mhwed heekage Is consistent with all BVPS DBA 
analyses whenever these systems wre hi operation.  

2.19 Minimum air flow rate to maintain " control room at [41] 
0.125" wc positive pressure a 600 cfm 

2.20 Emergency pressurization fan filtered air intake flow rate (maximum) , 1030 cfm [38] 

Note: Max&num fan Intake rate hu been dmnotrated to Msut In the 
maximum, bounig dose fo the &*Itig case (conc loont Aodie spike, 0% 
POWa 30% Steam generato tubes plugged based on sensiiviy analses conducted in plevious nwisons of the calculaton and verifid and 
maintained on fe fbr this mvision
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2.21 Control room emergency pressurization system filter removal efficiency: [42,50,51,52] 

Noble gas 0% 
Iodine 99% (charcoal medium only) 
Filter bypass 1% 
Iodine (effective) 96.0% 

Note: The Is Calculated for TRAILSPC processin by rst 
con&sden the fiter eft ncy that may be credited In DBA analyses as given in NRC Generic Letter 99-02 and then adjusting this fiter bypass, 
unflered hleakage and fitered itak e as olow&.  

Penetmtlo, (filter) = (-0.99) * 2 = 0.02 (By G.L 99-02) 

Penetravn (total') = 0.02 + 0.01 = 0.03 (including 1% bypass) 

Filter efficiency (tota) = 1.00 - 0.03 = 0.970 

Efficiency (effective) = (0.970 * Filtered Flow) + (0.0 * Unfiltered Flow) 
Filtered Flow + Unfiltered Flow 

Efficiency (effective) = (0.970* 1030) + (0.0 *10) = 0.9607 

1030+10 

2.22 Post release control room purge sa and duration T - 8 to 8.5 hours [22] 
2.23 Post release control room purge flow rate (minimum) a 28,000 cin [22,431 

Note: Using the nmnmwin purge Raw rate mninmizes removal of radioactive 
material fr&M the contrl Mom after the release has ended and provides the 
maximum, bo&nWdg doses 

2.24 Post control room purge normal intake flow rate - 500 cfm [10,22,31,32,37] 

2.14 Accident V/Q Values - Contol Room (0-8 hrs) - 2.43E-03 (sec/rn) [44,45,46] 

Note: The ,Q value lsted Is for the twbkie bulding as a release po/nt This value has hisortcaffy been used for all of the release cases and Is 
conservative with regwd to that of the main steam valve area. Because the 
release ends at 8 hours post-acidnt, VQ values beyond 8 hows are not 
applicable in 0ts analysIs 

Note: Referenoes 44 and 45 we related to Unit 2 subnltalla Revised 
atmosphert dispersin facto were apptved by the NRC for both Units 1 
and 2 twhrLn. Because thWs releN is Cownsrvavy modeled as a having a two houw dwration, abiosp# dWersion factors beyond this time are 
Umecessafy.
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CALCULATION 

All of the values calculated in this package for entry Into TRAILSPC Input files are calculated via 
an EXCEL spreadsheet and are rounded at the completion of the calculation. Specifically, during a 
calculation, all places are carded until the final number, and then the final number is rounded to 
the same number of significant figures as any number used in the calculation with the least number 
of significant figures. The number is then entered into the TRAILSPC input file. At the completion 
of the TRAILSPC runs and the summation of dose from various cases, the final result Is also rounded to the number of significant figures of any input number with the least number of significant figures. Hence, reproduction of this calculation, without the same spreadsheet 
and protocol, may cause "rounding" differences.  

1.0 Source Term: Technical Specification Umit DE 1-131 Activity 

Input Datum 2.1 provides the activity concentrations in uCilgm, in the RCS primary, the secondary 
liquid, the secondary steam and in the RCS primary that are assumed at the start of the accident.  
For use in the calculation of isotopic release quantities and dose using TRAILSPC, these values 
must be expressed as total activity, In uCi. Total activity is the product of the concentrations 
associated with the limiting DE 1-131 concentration In uCI/gm and the applicable mass In gin. The 
following formulas were used to calculate activity for the bounding conditions of 0% reactor power, 
30% steam generator plugging.  

NOTE: The RCS mass value used in the calculation of the ITC and FRC cases does not include 
the pressurizer volume. The ITC and FRC cases Include a concurrent Iodine spike. Since the concurrent iodine spike occurs at the onset of the accident it is assumed that the pressurizer 
volume does not equilibrate with the RCS volume that Includes the Iodine spike. Therefore, the 
release rate is calculated using RCS volume less the pressurizer volume. However, the Technical 
Specification limit RCS activity Is in equilibrium with the pressurizer volume. To offset the 
Increase in Technical Specification limit RCS activity that will be released using the pressurizer 
less volume release rate, the activity Is calculated with RCS mass less the pressurizer volume 
also.  

NOTE: The steam generator liquid and steam mass values provided by Westinghouse35 are given 
with an associated uncertainty (.10%) to be applied In the bounding direction. The steam generator liquid and steam mass values used are the +10% values as determined (and noted) 
below.  

A0o0o z [Al a1o (uCI/gm) x RCS mass (1b) x 453.592 (gm/Ib), 
- Source Term for the ITN, ITC and FRC Case 

A4aLio m [Alios (uCi/gm) x S/G liquid mass (Ib) x 453.592 (gm/lb) 
a Source Term for IU and FM Cases 

A. n [Ali -. (uCigm) x S/G steam mass (rb) x 453.592 (gm/tb) 
a Source Term for ASA Case 

A412 a (Ale (uCifgm) x RCS mass (1b) x 453.592 (gm/tb) 
- Source Term for FRP and ITP Cases

The results for the bounding case is summarized In the table below.
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Source Term: DE 1-131 0.10 p&CVg (RCS) and 0.05 (secondary liquid), 0% power, 30% plugging

ITN
FRC 
ITC
ITC FLI ASA ITP 

A1o.so Aio.,o o1o�m. A16

ILl 
FLI

FRP 
ITP

At 0.10StUM 

TS 
S/G Steam 

(uCQ)
I t I

l(r-83M 
Kr-85M 
Kr-85 
Kr-87 
Kr-88 
Kr-89 
K(e-1311M 
Ke-133M 
Ke-133 
Ke-135M 
Ke-135 
Ke-137 
Ke-138

- -,-- -- r--I--w---- I I -. I UIFmTUlR 1-131 1.12E+07 3.1OE+02 1.21E+03 7.02E+08 

-132 4.40E+08 4.98E+05 1.94E+02 2.77E+08 
-133 1.67E+07 3.37E+05 1.32E+03 1.05E+09 

I-134 2.47E+08 6.52E+04 2.54E+01 1.55E+08 
1-135 9.64E+06 1.18E+06 4.59E+02 1 E6.0+8

2.0 Activity Transfer (Release) Rate Constants (X) 

The conversion of water volume to mass will assume a density of 1.000 gm/cm3 (standard 
temperature and pressure,,) . The density of RCS at operating temperature and pressure is 
closer to 0.72 gm/cm3. However, as water is released the density increases rapidly towards 1.000 
gm/cm3 as the water chills. Also, pdmary to secondary leak rate is routinely measured at a density 
approaching 1.000 gmn.cm 3. A density gradient also exists for steam generator liquid between 
.u00 gm/cm 3 for Incoming awdilary feed water and lower values assocated with steam. A density of 1.000 gm/cm3 is bounding for all intennedlatevalues of density that may occur once an accident 

is Initiated.  

The transfer rate constants (X) are calculated by dividing the release mass flow rate (F) by the 
compartment total mass (M) with appropriate unit conversion.

1.72E+06 
6.01 E+08 
6.31E+08 
4.03E+08 
1.13E+07 
3.27E+05 
2.05E+07 
1.71E+07 
1.27E+09 
3.91E+0O 
4.21E+07 
8.05E+05 
2.7A1=+1R

1.64E+06 
5.73E+06 
6.02E+08 
3.85E+05 
1.08E+07 
3.12E+05 
1.95E+07 
1.63E+07 
1.21E+09 
3.73E+06 
4.02E+07 
7.68E+05 
9 AAF:t.R

5.32E-01 
1.55E+00 
1.651E+02 
1.05E+00 
2.92E+00 
8.48E-02 
5.32E+00 
4.47E+00 
3.30E+02 
7.10E+00 
1.18E+01 
2.10E-01 
7 4QI Q _.14

Radio
nucide

Aq oOS 
TS 

S/G Uquid 
(uCD

TS

1.72E+08 
6.01 E+08 
6.31 E+08 
4.03E+06 
1.13E+07 
3.27E+05 
2.05E+07 
1.71 E+07 
1.27E+09 
3.91 E+06 
4.21E+07 
8.05E+05 
45) "YlMM.kn

A4 a6 
Transient 
RCS 
(ucQ

ASA

(RCS

.A40.10 
"TS 

RCS• 
(uCD
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2.1 FRP, FRC 

Release rate based on rupture primary-to-secondary leak rate. Total leak rate Includes 
accident Induced plus allowable pre-accident leakage as permitted by facility Technical 
Specifications. Using sensitivity analysis not Included in this calculation package, 14.5 gpm 
accident induced leakage, In combination with the other limiting operating and design 
parameters, has been determined to be the maximum accident primary-to-secondary leak 
rate that will maintain the accident doses within acceptable limits. The results for the 
bounding case of 0% power, 30% plugging are listed In the tables below.  

NOTE: For the FRC case the RCS mass values used exclude pressurizer volume since in 
the first 4 hours post accident, when the concurrent Iodine spike occurs, the pressurizer 
volume Is assumed to not equilibrate with the remaining RCS volume.  

FRC Release Rate Constant.  

,=(145gal/min+ (150gal/d / 1440min/d))* 37853 cc/gal* l g/cc = 6458E-06s-' 
(7127.9 * 44131bm/jl) * 453592g/ibm* 60s/min 

FRP Release Rate Constant 

,=(145 gal/min+- (50gal/d / 1440min/d))* 37853 cc/gal* I g/cc = 6.164E-06s-' 
(7467fi9 * 4413 bm/fl) * 453592g/ibm* 60sfmin 

2.2 ITN, ITP and ITC 

The ITN release rate Is based on Technical Specification primary-to-secondary leak rate in 
the 2 Intact steam generators. The ITP release rate Is equal to the ITN radioactivity transfer 
rate constant for the first hour. After the first hour, the ITP release rate is reduced by a 
factor of 100 to account for parititoning. The ITC Is calculated the same way as the ITP and 
ITN radioactivity transfer rate constants with the exception of the RCS mass value used.  
The RCS mass value used excludes pressurizer volume since in the first 4 hours post 
accident, when the concurrent Iodine spike occurs, the pressurizer volume will not equilibrate 
with the remaining RCS volume. After the first hour, the ITC release rate is reduced by a 
factor of 100 to account for partitionIng.  

NOTE: Since the release rate represents 2 steam generators (2 x 150 gal/day = 300 
gaVday), the source term need not be multiplied by 2 in TRAILSPC.  

ITN and ITP (ITP 0-1 hour only) release rate constant 

S= 300 gal/d * 3785.3 cc/gal * I g/cc = 8.794E- 08 s-1 
(7467fi9 * 44.13 Ibm/If 3)* 453.592 g/libm * 86400 s//min 

A =8.794E -08 s-' * 0.01 = 8.794E-10 s-' ITP onjy, after one hour.  

ITC release rate constant 

A>- 300 galld* 37853 cclgal * I g/cc 9.213E -08 s-' 

=(7127f * 44.13 lbm/fi-)* 453.592g/libm * 86400s/min 

A,=9.213E-08s' a 0.01 = 9.213E-10 s-'1 T after one hour
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2.3 FU 

Release from the faulted steam generators of liquid activity Initially in steam generators with hold-up credited. In order to model the release of the Initial activity In 30 minutes, it is assumed that a reduction factor of 1E-6 represents 99.9999% of the activity. The 
radioactivity transfer rate constant Is calculated as follows: 

IE -06 = e- .30.s .060oo/.n 

A= 7.6753E-03 s-' 

2.4 ILU 

Release rate for 2 Intact steam generators of liquid activity Initially present, with hold-up and 
partitioning credited. The steam release for 2 hours and 2-8 hours represents the release from both steam generators. In order to determine the release rate the steam mass is divided by the mass of two steam generators. Partitioning applies thus the multiplier of 0.01: 

The steam generator mass value Is the 0% power, 30% plugging liquid mass +10% as determined In the mass sensitivity analysis. The 0-2 hour value will be entered as the base 
value and the TRAILSPC XREM multiplier after 2 hours Is the ratio of the 2-8 hr value over 
the 0-2 hr value. Since the release rate represents one steam generator, the source term Is multiplied by 2 In the TRAILSPC Input file to account for the release from 2 intact steam 
generators.  

ILl release rate constant. 0-2 hours: 

336776 Ibm I (2 h * 3600s1h) =1.43551-06s-' 

1629141bm * 2 

ILl release rate constant 2-8 houmr 

705393/bm /(6 h * 3600s/h) =1.0022SE-06 s-4 1629141bm 2 

XRE.W (2- 8 hours)= 1.43555 E - 06 s' 0.698182 

1.00228 E - 06 s' 

2.5 ASA 

Release from all steam generators of steam activity (all radionuclides) Initially In the steam 
generators. In order to model the release of 100 % of the initial activity in I second, it is assumed that a reduction factor of 1E-6 represents 99.9999 % of the activity. The 
radioactivity transfer rate constant is calculated as follows: 

1E-06 = e-' '1,

A= 13.816 s-'
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RESULTS 

The TRAILSPC input and output files are provided as Attachment 4, and the dose results 
summarized below.

Control Room Doses 

Co-incident Spike
Thyroid External Skin Thyroid External Skin 

CDE EDE DE CDE EDE DE 
Case (mrem) (mrem) (mrem) Case (mrem) (mrem) (mrem) 

ASA 2.41E+00 7.78E-05 9.50E-04 ASA 2.41E+00 7.78E-05 9.50E-04 
FLI 2.06E+03 6.56E-02 7.59E-01 FLI 2.06E+03 6.56E-02 7.59E-01 
ILl 1.49E+01 4.85E-04 6.40E-03 ILl 1.49E÷01 4.85E-04 6.40E-03 

ITN O.OOE+00 1.65E-03 1.62E-01 ITN O.OOE+00 1.65E-03 1.62E-01 
ITC 4.18E+01 3.50E-03 3.28E-02 ITP 8.02E+01 4.17E-03 4.32E-02 
FRC 1.93E+04 1.80E+00 3.35E+01 FRP 8.20E+03 5.53E-01 1.62E+01 

Total: 2.14E+04 1.87E+00 3.45E+01 Total: 1.04E÷04 6.25E-01 1.72E+01 

EAB 0 - 2 hour Doses 
Co-incident Spike Pre-incident Spike 

Thyroid External Skin Thyroid External Skin 
CDE EDE DE CDE EDE DE 

Case (mrem) (mrem) (mrem) Case (mrem) (mrem) (mrem) 

ASA 1.69E+00 1.28E-03 7.29E-04 ASA 1.69E+00 1.28E-03 7.29E-04 
FLI 1.44E+03 1.08E+00 5.84E-01 FLI 1.44E+03 1.08E+00 5.84E-01 
ILl 2.94E+01 2.04E-02 1.14E-02 ILl 2.94E+01 2.04E-02 1.14E-02 

ITN O.OOE+00 8.41 E-03 3.29E-02 ITN O.OOE+00 8.41 E-03 3.29E-02 
ITC 1.06E+02 2.68E-01 1.08E-01 ITP 1.11E+02 1.45E-01 6.86E-02 
FRC 2.81E+04 6.62E+01 2.92E+01 FRP 1.50E+04 1.89E+01 1.11E+01 

Total: 2.97E+04 6.76E+01 2.99E+01 Total: 1.66E+04 2.02E+01 1.18E+01 

LPZ 0 - 30 days Doses 
Co-incident Spike Pre-incident Spike 

Thyroid External Skin Thyroid External Skin 
CDE EDE DE CDE EDE DE 

Case (mrem) (mrem) (mrem) Case (mrem) (mrem) (mrem) 

ASA 9.81 E-02 7.46E-05 4.23E-05 ASA 9.81 E-02 7.46E-05 4.23E-05 
FLI 8.37E+01 6.29E-02 3.39E-02 FLI 8.37E+01 6.29E-02 3.39E-02 
ILl 5.11E+00 3.03E-03 1.81E-03 ILl 5.11E+00 3.03E-03 1.81E-03 
ITN O.OOE+00 1.61E-03 7.37E-03 ITN 0.OOE+00 1.61E-03 7.37E-03 
ITC 8.67E+00 1.93E-02 8.03E-03 ITP 6.81E+00 8.73E-03 4.16E-03 
FRC 1.79E+04 2.84E+01 1.35E+01 FRP 3.16E+03 3.08E+00 2.08E+00

3.16E÷00 2.13E+00

Pre-incident Soike

Total: 1.80E+04 2.85E+01 1.36E+01 Total: 3.26E+03
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CONCLUSION 

The analysis documented herein has established that the maximum primary-to-secondary leak rate that 
could be tolerated during a MSLB outside of containment is 14.6042 gpm (14.5 gpm accident induced + 
150 gpd Technical Specification limit) if the RCS specific activity is maintained <0.10 iACi/gm DE 1-131 
and secondary liquid specific activity is maintained 50.05 g.Ci/gm DE 1-131. The EAB thyroid dose is 
limiting.  

Offsite doses are a small fraction of the applicable regulatory limits of 10 CFR 100.114 of 300 rem 
thyroid and 25 rem whole body, and are less than the more restrictive guidance criteria in the Standard 
Review Plan2 of 30 rem thyroid and 2.5 rem whole body. Control room operator doses are less than the 
10 CFR 5049 criteria of 5 rem whole body or its equivalent to any part of the body.  

The bounding doses for the main steam line break design basis accident at Beaver Valley Unit 1 are 
represented by the event that includes the design basis co-incident iodine spike. These values, reported 
consistent with the above guidance and UFSAR reporting past practice, are: 

Co-incident Iodine Spike Analysis Summary: 

Thyroid CDE (rem) EDE (rem) Skin DE (rem) 

Control room 2.2E+01 <2E-01 <I E+00 

EAB 3.OE+01 <2E-01 N/A 

LPZ 1.8E+01 <2E-01 N/A

The doses for the pre-accident iodine spike are all within the above values.
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Duquesne Light Company 
Nuclear Power Division 

Operations Experience Department 

MEMORANDUM 

TO: S. F. LaVie 

FROM: C. O'Neill 6ýe• 

LOCATION: SOSB-4 

DATE: September 17, 1996 

- SUBJECT: MSLB Control Room Isolation Timing Validation 

In your mem of 7/3/96, you requested assistance in obtaining time-related data for support of the Unit 2 Alternate Plugging Criteria assumptions based on a EOP Simulator Validation. E-2, "Faulted Steam Generator Isolatioe" (13/2) was validated on September 17, 1996 with the following results: 

* The time from the reactor trip until CREBAPS was manually actuated was approximately 1000 
seconds (a 17 minutes) 

* The time from the reactor trip until SO NR level was recovered to >5% in the unaffected SGs v.as 
approximately 2600 seconds (,,43 minute.) 

The scenario run was for a 8 E+5 LBM/HR steam break (20%), outside CNMT on the B SO. This case is considered conservative since SLI was delayed which prolonged the SG blowdown and maximized the mass loss from the unaffected SGs. For larger breaks, reactor trip, safety injection and SLI occur almost simultaneously, and thus minimize unaffected SO blowdown. It should also be noted that the PO manually throttled total AFW flow to the unaffected SGs to about 365 GPM (per procedure) which is the minimum acceptable AFW flow to provide an adequate heat sink. This action extended SO refill time to its maximum limit. All other cases would be bounded by this foed flow value.  

In conclusion, both objectives were met with considerable margin and appropriate conservative 
assumptions.  

I will maintain the original data in the appropriate EOP history file. If you have any questions about this 
information, please call me at X4935.  

CO/iml 

cC. O.E. Storolis 
R. Vento 
A. IL Brunner 
F. J. Schaff= 
M. P. Flynn 
T. W. Bums 
R. N. Ireland 
T. W: Bean 
J. T. Lebda 
T. M. McGhee 
L. G. Schad 
K. J. Winter



BEAVER VALLEY 
POWER STATION 

Health Physics Department
ERS-SFL-95-008 Page 26 
Revision 7 Attachment 3

t 
10

0D

15 
M.  
c 

0 

0

E 
a

C 

C2 M

I 
I 
I

i

.4

D"L. -I-U7U ~L .U-3YY
D'lrl' * •t* 1C*m. TAT?. • I•-J -J A•



BEAVER VALLEY RU: n1a FOm: U 1. 103-3 9192 

POWER STATION ERS-SFL-95-008 Page 0 0 '2' 7 Health Physics Department Revision 7 1 Attachment 4

TRAILSPC Input File For ASA Case 

11 -.9,1.OE-3.3.47E-4,1.OE-5,3.47E-4,1.0,1.OE-3,3.47E-4.1,24,0,2 
'ASA - for CR, EAB & LPZ dose (SA Case 2) [sa2ASA.1nj (1/01) 
'Cl ','not used %0.0 .0.0,0.0,0.0 
=','all S/Gs',13.816,0.0,0.0,0.0 
1CR 4,113E5,10JO..0.0.0.960,0.0 
'PRD',24*0.0 
'PRD',24*0.0 
INI-J.0,",24-0.0 
'INI',3.0,'uCi',5.32E-1,1.55EO,1.65E2,1.OSEO,2.92EO,8.48E-2,0.0, 
5.32EO,4.47EO,3.3OE2,7.10EO,1.18EI,2.IOE-1,7.19E-1, 
1.21 E3,1.94E2,1.32E3,2.54EI,4.59E2,5*0.0 
-INI-,1.0,- -.24*0.0 
'TIM'. 1 800.,5400.,7200.,14400.,28800.,30600.,86400.,3.456E5,2.592E6 
'XPF;V,9-0.0 
'XPR-,9-0.0 
XPR',50.0,1.0,3-104.,2800.,3-50.  
'XRW,9-0.0 
XRM',1.0,8-0.0 
'XRM',50.0,1.0,3-104.,2800..3-50.  
XRP,9-0.0 
'XRF-,9-0.0 
,AF',2*0.0,3-1.0,4*0.0 
'XOOEB',3*1.04,6*0.0 
XBREB',3*1.0,6-0.0 
-X0QLZ,5-6.04.2*4.33,2.10,0.744 
'XBRLZ,9*1.0 
1X0Q-,5*2.43,2*1.22,0.890,0.626 
'XBIV,9*1.0 
OCC,7*1.0,0.6.0.4
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TRAILSPC -- Transport of Radioactive Material in Linear Systems, vl.Oa 
ASA - for CR, EAB & LPZ dose (SA Case 2) [sa2ASA.in] (1/01)

NUC Grp 
NUC Grp 
NUC Grp

REMOVAL: 
1 REL FR: 
2 REL FR: 
3 REL FR:

MULTIPLIERS- > 
STEP TIME 

1 1.800E+03 
2 5.400E+03 
3 7.200E+03 
4 1.440E+04 
5 2.880E+04 
6 3.060E+04 
7 8.640E+04 
8 3.456E+05 
9 2.592E+06 

MULTIPLIERS- > 
STEP TIME,s 

1 1.900E+03 
2 5.400E+03 
3 7.200E+03 
4 1.44bE+04 
5 2.890E+04 
6 3.060E+04 
7 8.640E+04 
8 3.456E+05 
9 2.592E+06

***PROGENY INGROWTH ON ***

0.OOOE÷00 l/sec 1.382E+01 1/sec 1.OOOE+01 cfm 
O.OOOE+O0 O.OOOE+O0 INTAKE REDUCT: O.O00E+00 
O.OOOE+00 O.OOOE+00 INTAKE REDUCT: 9.600E-01 
0.OOOE+00 0.OOOE+00 INTAKE REDUCT: O.OOOE+00

XPR 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

-Cc 
X/Q 
1 /M3 

1,00E-03 

2.43 
2.43 
2.43 
2.43 
2.43 
1.22 
1.22 

0.890 
0.626

XREM 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XRF 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XPR 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

)NTROL ROOM--------
Breathing Occupancy 

M3/s 
3.470E-04 1.000E+00

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

0.600 
0.400

XREM 
1.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XRF 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XPR 
50.0 
1.00 
104.  
104.  
104.  

2. 800E+03 
50.0 
50.0 
50.0

--- EXCLUSION AREA BOUNDARY --
X/Q Breathing 
s/M3 M3/s 

1.000E-03 3.470E-04

1.04 
1.04 
1.04 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

1.00 
1.00 

1.00 
0.00 
0.00 
0.00 
0.00 
0.00 0.00

XREM 
50.0 
1.00 
104.  
104.  
104.  

2. 800E+03 
50.0 
50.0 
50.0

XRF 
0.00 
0.00 
1.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00

--- LOW POPULATION ZONE --
X/Q Breathing 
a/M3 M3/s 

1.00OE-05 3.470E-04

6.04 
6.04 
6.04 
6.04 
6.04 
4.33 
4.33 
2.10 

0.744

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00
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TRAILSPC -- Transport of Radioactive Material in Linear Systems, vl.Oa 
ASA - for CR, EAB & LPZ dose (SA Case 21 [sa2ASA.inj (1/01)

STEP TIME 
Kr-83m INITIAL 
Kr-83n TOTALS 

Kr-85m INITIAL 
Kr-SSm TOTALS 

Kr-85 INITIAL 
Kr-85 TOTALS 

Kr-87 INITIAL 
Kr-87 TOTALS 

Kr-U8 INITIAL 
Kr-8S TOTALS 

Kr-S9 INITIAL 
Kr-89 TOTALS 

Xe-131m INITIAL 
Xe-131m TOTALS 

Xe-133m INITIAL 
Xe-133m TOTALS 

Xe-133 INITIAL.  
Xe-133 TOTALS 

Xe-135m INITIAL 
Xe-135m TOTALS 

Xe-135 INITIAL 
Xe-135 TOTALS 

Xe-137 INITIAL 
Xe-137 TOTALS 

Xe-138 INITIAL 
Xe-138 TOTALS

not used 
CURRENT 

uci 
O. 000+00 

0.0001+00 

O. 000+E00 

O. 000+00 

O.00E÷+00 

O.O00E+00 

O. O00E+00 

O. 000+00 

O. 000+00 

0.000£+00 

O.000.+00 

O. 000+00 

0.000E+00

INT£GRD 
uCi-sec 

0. 000÷+00 

0. 0001+00 

0. O00E+00 

0. 0001+00 

0. 0001+00 

O. 000+00 

0. 000E+00 

0. 0001+00 

0. 000÷+00 

O. 0001+00 

0. 0001+00 

0. 0001+00 

O.000E+00

all S/Gs 
CURRENT INTEGRD 
uCi uCi-sec 

1.596E+00 
1,1551-01 

4.6501+00 
3.366E-01 

4.950E+02 
3.583E+01 

3.150E+00 
2.280E-01 

8.760E+00 
6.340E-01 

2.544E-01 
1.B41E-02 

1.596E+01 
1.155E+00 

1.341E+01 
9.706E-01 

9. 900E+".' 
7.166E+01 

2.130E+01 
1.543E+00 

3.540E+01 
2.562E+00 

6.300E-01 
4.559E-02 

2.157E+00 
1.561E-01

RELEASED 
uci 

1.596E+0 

4.650E+0 

4.950E+0 

3.1501+0 

S.7601+0 

2.543E-0 

1.596E+O 

1.3411+0 

9.900E+0 

2.131E+0 

3.5401+0 

6.299E-0 

2.1571+0

***PROGENY INGROWTH ON ***

AVERAGE ----------- CONTROL ROOM ----------
RELEASE CURRENT CURRENT INTEGRD 

uCi/sec uCi uCi/co uCi-sec 
0.000E+00 

00 5.702E+00 

O.001E+00 
O0 2.464E+01 

O.O00E+00 
2 3.6841+03 

O.001E+00 
0 9.1281+00 

0.0001+00 
0 3.9361+01 

0.0001+00 
1 3.945E-02 

0.*000+00 
1 1.198E+02 

0.0001+00 
'1 1.2171+02 

0.0001+00 
2 7.630E+03 

0.000E+00 
1 1.228E+03 

0.0001+00 
1 1.557E+03 

0.0001+00 
1 1.1821-01 

0.000E+00 
0 1.466E+00

1-131 INITIAL 0.0001+00
1-131 TOTALS 0.0001+00

3.630E+03
2.627E+02 3.630E+03
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TRAILS PC -- Transport of Radioactive Material in Linear Systems, vl.0a 
ASA - for CR, LAB & LPZ dose (SA Case 2) [sa2ASA.inj (1/011 

not used all I/Gs 
CURRENT INTEGRD CURRENT INTEGRD REL STEP TIME uCi uCI-aec uCi uCi-sec uCi 

1-132 INITIAL 0.0001+00 5.820E+02 
1-132 TOTALS O.000E+00 4.212E+01 5.8: 

1-133 INITIAL 0.O00E+00 3; 9601+03 
1-133 TOTALS 0.000E+00 2.066E+02 3.96 

1-134 INITIAL 0.000E+00 7.620E+01 
1-134 TOTALS O.0001+00 5.5151+00 7.62 

1-135 INITIAL 0.000E+00 1.377E+03 
1-135 TOTALI 0.0009+00 9.967E+01 1.37

AVERAGE 
EASED RELE, 

uCi/sec 

20E+02 

OE+03 

0E+01 

'7E+03

***PROGENY INGROWTH ON *** 

----------- CONTROL ROOM ----------
iDE CURRENT CURRENT INTEGRD 

uCi uCi/cc uCi-sec 
0.000E+00 

2.376E+03 

O.001E+00 
2.721E+04 

o. 000+00 
1.688E+02 

O.001E+00 
8.075E+03
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TRAILSPC -- Transport of Radioactive Material in Linear Systems, vl.Oa 
ASA - for CR, CAB a LPZ dose (SA Came 2) Iss2ASA.inj (1/01)

- EXCLUSION AREA BOUNDARY 
EDE SKIN-DE THY-CDE
DOSE DOSE DOSE
mrem area Krea

Kr-83m 
TOTALS 

Kr-85m 
TOTALS 

Kr-85 
TOTALS 

Kr-87 
TOTALS 

Kr-88 
TOTALS 

Kr-S9 
TOTALS 

Xe-131m 
TOTALS 

Xe-133m 
TOTALS 

Xe-133 
TOTALS 

Xe-135m 
TOTALS 

Xe-135 
TOTALS 

Xe-137 
TOTALS 

Xe-138 
TOTALS 

1-131 
TOTALS

0. OOE+00 

2.47E-07 

2.56E-05 

i.10E-06 

7.19E-07 

9.26E-08 

2.SOE-07 

4.38E-07 

1.09E-05 

4.SOE-07 

2.38E-06 

3. OOE-07 

3.32E-07 

1.21E-04

0.OOE+00 

0. OOE+00 

0.00E+00 

0. OOE+00 

0. OOE+00 

O.OE+00 

0.OOE+00 

O.OOE+00 

0. 00E+00 

0. OOE+00 

0. 00E+00 

0. OOE+00 

0.OOE+00 

1.41E+00

1.  

7.  

1.  

2.  

1.  

4.  

1.  

3.  

3.  

8.  

8.  

1.  

2.  

1.

II -- LOW POPULATION ZONE --
EDE SKIN-DE THY-CDC 
DOSE DOSE DOSE 
aree Iarem mre.  

.43E-12 0.00E+00 0.OOE+00 

.27E-09 1.44E-08 O.OOE+00 

.06E-00 1.49E-06 O.OOE+00 

70E-08 6.40E-08 O.OOE+O0 

90E-07 4.17E-08 O.OOE+O0 

95F,09 5.38E-09 O.OOE+00 

31E-09 1.45E-08 O.OOE+00 

83E-09 2.54E-08 O.OOE+00 

34E-07 6.31E-07 O.OOE+00 

76E-08 2.79E-08 O.OOE+00 

49E-08 1.38E-07 0.OOE+00 

15E-09 1.74E-08 O.OOE+00 

59E-08 1.93E-08 0.OOE+00 

33E-05 7.OOE-06 8.22E-02

2.47C-11 

1.25E-07 

1. 83E-07 

4.64E-07 

3.26E-06 

S. 52E-08 

2.25E-08 

6.59E-08 

5.75E-06 

1.51E-06 

1.46E-06 

1.98E-08 

4.46E-07 

2.29E-04

OU w 

0 

x M 
§;u M 

(A X 

0C, V 0 M 
z

***PROGENY INGROWNTH ON *** 

------------ CONTROL ROOM4-----------
EDE EDE RATE SKIN-DE THY-CDE 
DOSE DOSE RATE DOSE DOSE 
mrem arem/h msrem arem 

8.81E-13 O.OOE+O0 O.OOE+00 

6.54E-09 2.57E-07 O.OOE+00 

1.34E-06 3.74E-05 0.00E+00 

1.33E-O 6.26E-07 O.OOE+00 

1.45E-07 6.34E-07 O.OOE+00 

1.30E-10 2.82E-09 0.OOE+00 

1.67E-09 3.68E-07 0.OOE+00 

5.90E-09 7.8OE-07 0.OOE+00 

4.37E-07 1.64E-05 0.OOE+O0 

8.57E-07 5.42E-06 0.OOE+00 

6.34E-07 2.06E-05 0.OOE+00 

3.67E-11 1.11E-08 0.OOE+00 

2.99E-09 4.42E-08 O.OOE+00 

1.66E-05 1.75E-04 2.05E+00

;a M 
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TRAILS_-PC -- Transport of Radioactive Material in Linear Systems, vl.Oa 
ASA - for CR, EAB A LPZ doze (SA Case 2) Isa2ASA.inj (1/01)

- EXCLUSION AREA BOUNDARY -

1-132 
TOTALS 

1-133 
TOTALS 

1-134 
TOTALS 

1-135 
TOTALS 

ALL NUCLIDES 
0.5000 h 
1.5000 h 
2.0000 h 
4.0000 h 
8.0000 h 
8.5000 h 

24.0000 h 
96.0000 h 

720.0000 h 
TOTALS

EDE 
DOSE 
urem

SKIN-DE 
DOSE 
area

THY-CDE 
DOSE 
mrea

2.29E-04 6.76E-05 1.35E-03 

4.OOE-04 3.72E-04 2.57E-01 

3.46E-05 1.14E-05 2.94E-05 

3.79E-04 1.15E-04 1.56E-02

1.28E-03 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE00 
0. OOE+00 
0. OOE+00 
1.28E-03

7.29E-04 
0. OOE+00 
0. OOE+O0 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
7.29E-04

1.69E+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
O.OOE+00 
0. OOE+00 
0. OOE+00 
1.69E+00

--- LOW POPULATION
SKIN-DE 

DOSE 
arem

EDE 
DOSE 
ream

***PROGENY INGROWTH ON ***

ZONE --
THY-CDE 

DOSE 
Krem

1.33E-05 3.93E-06 7.86E-05 

2.33E-05 2.16E-05 1.49E-02 

2.01E-06 6.60E-07 1.71E-06 

2.20E-05 6.65E-06 9.03E-04

7.46E-05 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
O.OOE+00 
0. OOE+00 
0. OOE+00 
7.46E-05

4.23E-05 
O.OOE+00 
0.OOE+00 
O.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
O.OOE+00 
0. OOE+00 
4.23E-05

9. 81E-02 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
O.OOE+00 
0. OOE+00 
0. OOE+00 
9.81E-02

-CONTROL ROCM ------------
EDE 
DOSE 
nrem

9.21E-06 

2.71E-05 

7.55E-07 

2.19E-05 

6.26E-06 
2.33E-05 
9.95E-06 
2.36E-05 
1.44E-05 
1.43E-07 
4.86E-09 
1.35E-09 
1.54E-15 
7.78E-05

EDE RATE 
DOSE RATE 
arat/h

SKIN-DE 
DOSE 
mrem .

THY-CDE 
DOSE 
mrem

5.42E-05 1.08E-03 

5.01E-04 3.47E-01 

4.94E-06 1.28E-05 

1.32E-04 1.79E-02

2.45E-05 
2.22E-05 
1.79E-05 
7.43E-06 
1.41E-06 
1.07E-08 
4.38E-10 
6.90E-16 
0. OOE+00

7.11E-05 
2.71E-04 
1.19E-04 
2.94E-04 
1.92E-04 
2.01E-06 
7.17E-07 
2.12E-08 
2.30E-14 
9.50E-04

1.66E-01 
6.50E-01 
2. 95E-01 
7.59E-01 
5. 36E-01 
5. 99E-03 
2.37E-03 
9.32E-05 
1.70E-10 
2.41E+00
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BEAVER VALLEY 
POWER STATION ERS-SFL-95-008 Page 0 3 3d 4 

Heafth Physics DeparbneM Revision 7 Affachment 4 

TRAILSPC Input, File For FLJ Case 

'Ll',9.1.OE-3,3.47E-4,1.OE-5,3.47E-4,1.0,1.OE-3,3.47E-4,1,24,0,2 
TLI - for CR, EAB & LPZ Dose (SA Case 2) [sa2FLI.in] (1/01) 
'Cl ','not used',0.0,0.0,0.0,0.0 
='Jaultecl S/G',7.6753E-3,0.0,0.0,0.0 
'CR',1.73ES.10.,10.,0.0.0.960,0.0 
'PRU.24*0.0 
'PRD',24*0.0 
'1NI',1.0,",24*0.0 
'INI',1.0,'uCP,14*0.0,3.lOE6,4.98E5,3.37E6,6.52E4,1.18E6,5*0.0 
'INI',I.O.' ',24-0.0 
-rlW,1800.,5400.,7200.,14400.,28800.,30600.,86400.,3.456E5,2.592E6 
-XPR,9-0.0 
XPR,9*0.0 
'XPR,50.0.1.0.3*104.,2800.,3*50.  
XRM'.9*0.0 
'XRM',5*1.0,4-0.0 
XRW,50.0.1.0,3*104.,2800.,w.w.  
'XRF',9-0.0 
XRF',9*0.0 
'XRP,2-0.0.3*1.0.4-0.0 
XOGEW.31.04.6-0.0 
-XBREB-.3-1.0.6-0.0 
X0QLZ!.5-6.04.2*4.33,2.10,0.744 
'XBRLZ!,9*1.0 
"XOQ',5**2.43,2*1.22,0.890,0.626 
'XBK,9*1.0 

RTL: n/a Fonn: RE 1103-3 9192 

*OCC',7*1.0,0.6,0.4



TRAILSPC -- Transport of Radioactive Material in Linear Systems, V1.0a 
FLI - for CR, EAB & LPZ Doze (SA Case 2) [sa2FLI.in] (1/01)

CCHP: not used

INITIALs 

ACT MULT (to uCi):

CCMP: faulted S/G

***PROGENY INGROWTH ON *** 

CCMP: Control Room 
VOLUMEt 1.730E+05 Cu.Ft.

O.OOOE+O0 1-131 3.100E+06 1-131 uCi O.OOOE+O0 1-131 

0.OOOE+00 1-132 4.980E+05 1-132 O.OOOE+00 1-132 
O.OOOE+O0 1-133 3.370E+06 1-133 O.OOOE+0O 1-133 
O.OOOE+O0 1-134 6.520E+04 1-134 0.OOOE+00 1-134 
O.OOOE+O0 1-135 1.180E+06 1-135 O.OOOE+00 1-135 
1.000E+00 1.OOOE+00 1.000E+00 
------------------------------------- t---------- t------ f-f--------------
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TFAILSPC -- Transport of Radioactive Material in Linear Systems, vl.0a 
FLI - for CR# FAB & LPZ Dose (BA Case 2) [sa2FLI.in] (1/011 ***PROGENY INGROWTN ON ***

NUC Grp 
NUC Grp 
NUC Grp

REMOVAL: 
1 REL FR:.  
2 REL FR: 
3 REL FRs

MULTIPLIERS-> 
STEP TIME 

1 1.800E+03 
2 5.400E+03 
3 7.200E+03 
4 1.440E+04 
5 2.880E+04 
6 3.060E+04 
7 8.640E+04 
8 3.456E+05 
9 2.592E+06 

MULTIPLIERS- > 
STEP TIMEs 

1 1.900E+03 
2 5.400E+03 
3 7.200E+03 
4 1.440E+04 
5 2.880E+04 
6 3.060E+04 
7 8.640E+04 
* 3.456E+05 
9 2.592E+06

0.000E+00 1/sec 7.675E-03 1/sec 1.000E+0l cf
O.OOOE+00 O.OOOE+00 INTAKE REDUCT: 0.000E+00 
0.000E+00 0.OOOE+00 INTAKE REDUCT: 9.600E-01 
O.OOOE+00 O.OOOE+0O INTAKE REDUCT: O.OOOE+00 

-------- --------------- m----------------------------------------------------------

XPR 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

X/Q 

s/M3 
1. OOOE-03 

2.43 
2.43 
2.43 
2.43 
2.43 
1.22 
1.22 

0.890 
0.626

XREN 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XRF 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

)ITROL ROOM--------
Breathing Occupancy 

M3/s 
3.470E-04 1.OOOE+00

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

0.600 
0.400

XPR 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

--- EXCLUSION 
X/Q 
s/M3 

1.OOOE-03 

1.04 
1.04 
1.04 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XREM 
1.00 
1.00 
1.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00

XRF 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XPR 
50.0 
1.00 
104.  
104.  
104.  

2.800E+03 
50.0 
S0.0 
50.0

AREA BOUNDARY --
Breathing 

M3/s 
3.470E-04 

1.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XREM 
50.0 
1.00 
104.  
104.  
104.  

2. 800E+03 
50.0 
50.0 
50.0

XRF 
0.00 
0.00 
1.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00

--- LOW POPULATION ZONE --
X/Q Breathing 
a/M3 M3/9 

1.OOOE-05 3.470E-04

6.04 
6.04 
6.04 
6.04 
6.04 
4.33 
4.33 
2.10 

0.744

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00
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TRAILSPC -- Transport of Radioactive Material in Linear Systems, vl.Oa 
FLI - for CR, AB 4 LPZ Dose (SA Case 2) (sa2FLI.in] (1/01)

STEP TIME 
Xe-131m INITIAL 
Xe-131m TOTALS 

Xe-133m INITIAL 
Xe-133a TOTALS 

Xe-133 INITIAL 
Xe-133 TOTALS 

Xe-135m INITIAL 
Xe-135m TOTALS 

Xe-135 INITIAL 
Xe-135 TOTALS 

1-131 INITIAL 
1-131 TOTALS 

1-132 INITIAL 
1-132 TOTALS.  

1-133 INITIAL 
1-133 TOTALS 

1-134 INITIAL 
1-134 TOTALS 

1-135 INITIAL 
1-135 TOTALS

not used 
CURRENT INTEGRD 

uCi uCi-sec 
0.000E+00 

0.OOOE+0O 

0.0001+00 
0.000£+00 

0.0001+00 
0.000E+00 

0.0001+00 
0.OO0£+00 

0.0001+00 
0.000E+00 

0.000£+00 
0.0001+00 

o.OOOE+00 
0.0001+00 

0.000£+00 
0.000E+00 

0.000E+00 
0.0001+00 

0.0001+00 
O.000E+00

faulted S/G 
CURRENT INTEGRD 

uCi uCi-sec 
0.000£+00 

3.8866+02 

0.0001+00 
6.025E+03 

0.0001+00 
8.486E+04 

O.O00E+00 
2.255E+06 

O.000E+00 
3.574E+05 

3.100E+06 
4.038E+09 

4.980E+05 
6.418E+07 

3.370E+06 
4.385E+08 

6.520E+04 
9.258E+06 

1.180E+06 
1.532E+08

***PROGENY INGROWTH ON ***

AVERAGE 
RELEASED RELEASE 
uCi uCi/sec 

2.982E+00 

4.625E+01 

6.514E+02 

1.731E+04 

2.743E+03 

3.100E+06 

4.926E+05 

3.366E+06 

6.339E+04 

1.176E+06

-CONTROL ROC .----------
CURRENT CURRENT INTEGRD 

uCi uCi/cc uCi-sec 
O.001E+00 

1.510E+03 

0.0001+00 
2.166E+04 

0.0001+00 
3.099E+05 

0.000E+00 
1.047E+06 

0.0001+00 
1.157E+06 

0. 000+00 
2.287E+07 

O.000E+00 
2.011E+06 

0.0001+00 
2.313E+07 

0.000E+00 
1.404E+05 

0.0001+00 
6.894E+06
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TRAILS PC -- Transport of Radioactive Material in Linear Systems, vl.0a 
eLI - for CRf LAB A LPZ Dose ISA Case 2) [sa2FLI.in] (1/01)

Xe-131m 
TOTALS 

Xe-133a 
TOTALS 

Xe-133 
TOTALS 

Xe-135m 
TOTALS 

Xe-135 
TOTALS 

1-131 
TOTALS 

1-132 
TOTALS 

1-133 
TOTALS 

1-134 
TOTALS 

1-135 
TOTALS 

ALL NUCLIDES 
0.5000 h 
1.5000 h 
2.0000 h 
4.0000 h 
8.0000 h 
8.5000 h 

24.0000 h 
96.0000 h 

720.0000 h 
TOTALS

- EXCLUSION AREA BOUNDARY 
EDE SKIN-DE THY-CDE 
DOSE DOSE DOSE 
area arem Orea

4.21E-09 

2.27E-07 

3.78E-06 

1.23E-03 

1.13E-04 

1.95E-01 

1.94E-01 

3.40E-01 

2.88E-02 

3.23E-01 

1.08E+00 
1.03E-06 
9.43E-19 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
1.08E+00

4.67E-00 

1.51E-06 

7.15E-06 

3. 90E-04 

1.85E-04 

1.03E-01 

5.72E-02 

3.16E-01 

9.45E-03 

9.78E-02 

5.84E-01 
5.68E-07 
5.38E-19 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
5.84E-01

0. OOE+00 

0. OOE+00 

O.OOE+O0 

O.OOE+00 

O.OOE+00 

1ý.21E+03 

1.14E+00 

2.19E+02 

2.45E-02 

1.33E+01 

1.44E+03 
1.43E-03 
1.42E-15 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
1.44E+03

2.  

1.  

2.  

7.  

6.  

1, 

1.  

1.  

1.! 

1.1

6.29E-02 
6. 01E-08 
5.48E-20 
5.25E-26 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
6.29E-02

3.39E-02 
3.30E-08 
3.12E-20 
3.05E-26 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
3.39E-02

8.37E+01 
8.33E-05 
8.26E-17 
8.22E-23 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
8.37E+01

5.28E-03 
1. 97E-02 
8.40E-03 
2.OOE-02 
1.21E-02 
1.21E-04 
4.10E-05 
1.14E-06 
1.29E-12 
6.56E-02

2.07E-02 
1.87E-02 
1.50E-02 
6.27E-03 
1.19E-03 
9.02E-06 
3.69E-07 
5.77E-13 
0. OOE+00

5.70E-02 
2.17E-01 
9.52E-02 
2.35E-01 
1.52E-01 
1.59E-03 
5.62E-04 
1.60E-05 
1.49E-11 
7.59E-01

1.42E+02 
5.55E+02 
2.52E+02 
6.48E+02 
4.58E+02 
5.11E+00 
2.02E+00 
7.96E-02 
1.45E-07 
2.06E+03

.a 

M < 

=rn 
V

***PROGENY INGROWTH ON *** 

--CONTROL ROOM -----------
EDE EDE RATE SKIN-DE THY-CDE 
DOSE DOSE RATE DOSE DOSE 
Orem arem/h arem Orem 

2.10E-08 4.64E-06 0.OOE+00 

1.05E-06 1.39E-04 0.OOE+00 

1.77E-05 6.68E-04 0.OOE+00 

7.31E-04 4.63E-03 0.OOE+00 

4.72E-04 1.53E-02 0.00E+00 

1.42E-02 1.49E-01 1.75E+03 

7.79E-03 4.58E-02 9.17E-01 

2.31E-02 4.26E-01 2.95E+02 

6.28E-04 4.11E-03 1.06E-02 

1.87E-02 1.13E-01 1.53E+01

-- L4W POPULATION ZONE --
ELL SKIN-DE THY-CD£ 
DOSE DOSE DOSE 
area arem arem 

45E-10 2.71E-09 0.OOE+00 

32E-08 8.77E-08 0.OOE+00 

20E-07 4.15E-07 0.OOE+00 

12E-05 2.26E-05 0.OOE+00 

S0E-06 1.07E-05 O.OOE+00 

13E-02 5.98E-03 7.02E+01 

12E-02 3.32E-03 6.65E-02 

98E-02 1.84E-02 1.27E+01 

67E-03 5.49E-04 1.42E-03 

8BE-02 5.68E-03 7.71E-01

I
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RTL: n/a Form: RE 1.103-3 91V2 
BEAVER VALLEY 
POWER STATION ERS-SFL-95-008 Page 0 0 8 

Heatth Physics Department Re0slon 7 Attachment 4

TRAILSPC Input File For ILI Case 

11 ',9,1.OE-3,3.47E-4,1.OE-5,3.47E-4,1.0,1.OE-3,3.47E-4,1,24,0,2 
'ILI - for CR, EAB & LPZ dose ( SA Case 2) [sa2lLl.in] (1 /01) 1cl Vnot used %0.0 0.0,0.0,0.0 
='Jntact S/Gs',1.43555E-6,0.0,0.0,0.0 
CR',1.73E5,10.,10.,0.0,0.960,0.0 
'PRD'.24*0.0 
'PRD',24*0.0 
INI',1.0,' ',24-0.0 
'INI',2.0,'uCi',14*0.0,3.lOE6,4.98E5,3.37E6,6.52E4,1.18E6,5*0.0 
'INI',1.0,".24*0.0 
TIW,1800.,5400.,7200.,14400.,28800.,30600.,86400.,3.456E5,2.592E6 
-XPR,9-0.0 
XPR,9-0.0 
'XPR',50.0,1.0,3*104.,2800.,3*50.  
XRM',9-0.0 
'XRW,3*1.0,2*0.698182,4-0.0 
XRM',50.0,1.0,3*104.,2800.,3*50.  
'XRF,9-0.0 
XRF',9-0.0 
-XRF',2-0.0,3*1.0,4*0.0 
XOQEB'.3*1.04,6-0.0 
'XBREB',3-1.0,6-0.0 
XOQLZ,5-6.04.2*4.33,2.10,0.744 
'XBRLZ,9*1.0 
XOQ',5-2.43,2*1.22,0.890,0.626 
'XBR,9-1.0 
OCC',7*1.0,0.6,0.4



TRJULS_-PC -- Transport of Radioactive Material in Linear SystemsD V1.Oa 
ILI - for CR, LAB 6 LPZ doze ( SA Case 2) Jsa21LI.inj (1/01)

COMPF: not used

INITIAL:.  

ACT MULT (to iaCiJ:

CCMP: intact S/Ga

***PROGENY INGROWNI ONf *** 

CCMlP: Control Room 
VOLUME: 1.730E+05 Cu.Ft.

O.OOOE+O0 1-131 3.100E+06 1-131 uCi 0.OOOE+00 1-131 
O.OOOE+00 1-132 4.980E+05 1-132 0.OOOE+00 1-132 
O.OOOE+OO 1-133 3.370Ee06 1-133 0.OOOE+OO 1-133 
0.OOOE.0O 1-134 6.520E+04 1-134 O.OOOE+O0 1-134 
O.OOOE+O0 1-135 1.180E+06 1-135 O.OOOEeOO 1-135 
1.OOOE+00 2.OOOE+00 1.OOOE+0O 
-----------------------------------------------------------------------------
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TRAILSPC -- Transport of Radioactive Material in Linear Systems, vl.Oa 
ILI - for CR, EAB & LPZ dose ( SA Case 2) (sa2ILI.inj (1/01) ***PROGENY INGROWTH ON ***

NUC Grp 
NUC Grp 
NUC Grp

REMOVAL : 
1 REL FR: 
2 REL FR: 
3 REL FR:

MULTIPLIERS- > 
STEP TIME 

1 1.800E+03 
2 5.400E+03 
3 7.200E+03 
4 1.440E+04 
5 2.880E+04 
6 3.060E+04 
7 8.640E+04 
8 3.456E+05 
9 2.592E+06 

MULTIPLIERS-> 
STEP TIME,s 

1 1.8OOE+03 
2 5.400E+03 
3 7.200E+03 
4 1.440E÷04 
5 2.880E+04 
6 3.060E+04 
7 8.640E+04 
6 3.456E+05 
9 2.592E+06

0.000E+00 1/sec 1.436E-06 1/sec 1.000E+01 cfm 

0.OOOE+00 O.OOOE+00 INTAKE REDUCT: O.OOOE+00 
0.OOOE+00 O.OOOE+00 INTAKE REDUCT: 9.600E-01 
O.OOOE+00 O.OOOE+00 INTAKE RED£CT: O.OOOE+00 

------------------------------------------------------------------------------------

XPR 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

X/Q 

1 /M3 
1.O0E-03 

2.43 
2.43 
2.43 
2.43 
2.43 
1.22 
1.22 

0.890 
0.626

XREM 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XRF 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.600 
0.00

XPR 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

)NTROL ROOM-------
Breathing Occupancy 

M3/s 
3.470E-04 1.OOOE+00

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

0.600 
0.400

XREM 
1.00 
1.00 
1.00 

0.698 
0.698 
0.00 
0.00 
0.00 
0.00

--- EXCLUSION 
X/Q 
s/M3 

1.OOOE-03 

1.04 
1.04 
1.04 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XRF 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XPR 
50.0 
1.00 
104.  
104.  
104.  

2. 600E+03 
50.0 
50.0 
50.0

kREA BOUNDARY --
Breathing 

M3/s 
3.470E-04

1.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XREM 
50.0 
1.00 
104.  
104.  
104.  

2.900E+03 
50.0 
50.0 
50.0

XRF 
0.00 
0.00 
1.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00

--- LOW POPULATION ZONE --
X/Q Breathing 
a/M3 M3/s 

1.000E-05 3.470E-04

6.04 
6.04 
6.04 
6.04 
6.04 
4.33 
4.33 
2.10 

0.744

1.00 
1.00 
1.00 

"*1.00 
1.00 
1.00 
1.00 
1.00 
1.00
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?PILS - PCor Transport of Radioactive Material in Linear Systems, vl.Oa II-frCR, EAS & LPZ dose ( SA Case 2) (sa2ILI.in) (1/011

STEP TIME 
Xe-131m INITIAL 
Xe-131m TOTALS 

Xe-133m INITIAL 
Xe-133m TOTALS 

Xe-133 INITIAL 
Xe-133 TOTALS 

Xe-135m INITIAL 
Xe-135u TOTALS 

Xe-135 INITIAL 
Xe-135 TOTALB 

1-131 INITIAL 
1-131 TOTALS 

1-132 INITIAL 
1-132 TOTALS 

1-133 INITIAL 
1-133 TOTALS 

1-134 INITIAL 
1-134 TOTALS 

1-135 INITIAL 
1-135 TOTALS

not used 
CURRENT INTEGRD 

uCi uCi -sec 
O.OOOE+O0 

0.OOOE+0O 

0. OOOE+00 
0. OOOE+0O 

0. OOOE.OO 
0. OOOEeOO 

0. OOOE+00 
0. OOOE+00 

0. O0OE+00 
0. OOOE+OO 

o.*OOOE+oo 
0. OOOEO00 

0. OOOE+0O 
0. 000E+00 

0. 000E+0O 
0.OOOE+O0 

0. OOOE+00 
0'. 000E+00 

0. OOOE+00 
0. OOOE+O0

intact S/Ga 
CURRENT INTEGRD 

uCi uCi-sec 
0. 000E.OO 

4.075E+10 

0. OOOEO00 
2.031E+10 

0. OOOE+0O 
6. 199E+ll 

0. OOOE+00 
1.*306E+10 

0. OOOE+00 
7.860E+10 

6. 200E+06 
5. 567E+12 

9. 960E+05 
1.174El10 

6.740OE+06 
7.078E+ll 

1. 304E+05 
5. 901E+08 

2.360E+06 
7. 923E+10

***PROGEN4Y INGROWNT ON **

AVERAGE 
RELEASED RELEASE 
uCi uCi/sec 

1.883E+01 

2.635E+02 

3.790E+03 

8.160E+03 

1.305E+04 

1.926E+05 

1.305E+04 

1.882E+05 

7. 940E+02 

5. 203E+04

------CONTROL ROCM ----------
CURRENT CURRENT INTEGRD 

uCi uCi/ce uci-aec 
0. OOOE+00 

1.34 0E+02 

0. OOOE+00 
1.856E+03 

0. OOOE.00 
2.695E+04 

0. OOOE+00 
1.523E+04 

0. OOOE+00 
8. 69?E+04 

0.OOOE*00 
1.661E+05 

0. 000E+00 
1. 156E+04 

0. OOOE+00 
1.631E+05 

0. OOOE+00 
6. 582E+02 

0. OOOE+00 
4. 553E+04
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TRAILS PC -- Transport of Radioactive Material in Linear Systems, vl.Oa 
ILl - for CR, CAB & LPZ dose ( SA Case 2) [aa2ILI.in] (1/01)

- EXCLUSION AREA BOUNDARY 
EDE SKIN-DE THY-CDC

Xe-131m 
TOTALS 

Xe-133m 
TOTALS 

Xe-133 
TOTALS 

Xe-135m 
TOTALS 

Xe-135 
TOTALS 

1-131 
TOTALS 

1-132 
TOTALS 

1-133 
TOTALS 

1-134 
TOTALS 

1-135 
TOTALS 

ALL NUCLIDES 
0.5000 h 
1.5000 h 
2.0000 h 
4.0000 h 
8.0000 h 
8.5000 h 

24.0000 h 
96.0000 h 

720.0000 h 
TOTALS

DOSE DOSE DOSE
Wrea area area

2.38E-09 

1.25E-07 

2.09E-06 

2.12E-04 

6.43E-05 

4.OOE-03 

3.02E-03 

6.78E-03 

3.06E-04 

6. 02E-03 

5.48E-03 
1.02E-02 
4.74E-03 
0.00E+00 
0.00÷+00 
0.OOE+00 
0.00E+00 
0. OOE+00 
0. 00E+00 
2.04E-02

2.64E-00 

S. 32E-07 

3.96E-06 

6.73E-05 

1. 05E-04 

2.11E-03 

8. 94E-04 

6.30E-03 

1.01E-04 

1. 821-03 

2.98E-03 
5.69E-03 
2.73E-03 
0. OOE+00 
0.00E+00 
0.OOE+00 
0.00E+00 
0. OOE+00 
0.00E+00 
1. 14E-02

0.00E+00 

0. 00+E00 

0. 00+00 

0.00E+00 

0.00E+00 

2.48E+01 

1.7 9E-02 

4.36E+00 

2. 60E-04 

2.47E-01 

7.42E+00 
1. 47E+01 
7.27E+00 
0.OOE+00 
0.00+E00 
0.OOE+00 
0.00E+00 
0.OOE+00 
0.00E+00 
2.94E+01

1.  

7.  

1.  

3.  

3.  

7.  

2.  

1.  

2.  

8.

II

3.18E-04 
5.92E-04 
2.75E-04 
6.96E-04 
1. 15E-03 
0. OOE+00 
0.00E+00 
0. OOE+00 
0. 00E+00 
3.03E-03

1.73E-04 
3.31E-04 
1. 58E-04 
4.15E-04 
7.32E-04 
0.00E+00 
O.OOE+00 
0.00E+00 
0. 00E+00 
1. 81E-03

4.31E-01 
8.53E-01 
4.22E-01 
1. 16E+00 
2.24E+00 
0.OOE+00 
0.00E+00 
0.OOE+00 
0. 00E+00 
5. 11E+00

-- LOW POPULATION ZONE --
EDE SKIN-DE THY-CDE 
DOSE DOSE DOSE 
mrem wrem mrem 

.54E-09 1.71E-08 O.OOE+00 

.52E-08 5.00E-07 0.00E+00 

.28E-06 2.42E-06 0.00E+00 

35E-05 1.07E-05 0.OOE+00 

13E-05 5.10E-05 0.00E+00 

05E-04 3.72E-04 4.36E+00 

98E-04 8.81E-05 1.76E-03 

11E-03 1.03E-03 7.10E-01 

09E-05 6.87E-06 1.78E-05 

31E-04 2.51E-04 3.41E-02

2.67E-05 
1. 02E-04 
4.69E-05 
1. 38E-04 
1. 67E-04 
3. 4 9E-06 
1. 13E-06 
2. 81E-08 
2.89E-14 
4.85E-04

1. 05E-04 
9.89E705 
8.87E-05 
5.47E-05 
3.45E-05 
2.58E-07 
9.37E-09 
1. 30E-14 
0. OOE+00

2.91E-04 
1. 13E-03 
5.39E-04 
1.74E-03 
2.62E-03 
6.14E-05 
2. 01E-05 
4.66E-07 
3.66E-13 
6.40E-03

7.30E-01 
2.92E+00 
1.41E+00 
4.33E+00 
5.36E+00 
1. 10E-01 
4.36E-02Z 
1.72E-03 
3.13E-09 
1.49E+01

"**PROGENY INGROWTH ON *** 

------------ CONTROL ROOM------------
EDE EDE RATE SKIN-DE THY-CDE 
DOSE DOSE RATE DOSE DOSE 
mrem urem/h mrem mrem 

1.87E-09 4.12E-07 0.00E+00 

8.99E-08 1.19E-05 0.OOE+00 

1.54E-06 5.80E-05 O.00+E00 

1.06E-05 6.73E-05 O.00+E00 

3.54E-05 1.15E-03 0.OOE+00 

1.03E-04 1.08E-03 1.27E+01 

4.48E-05 2.63E-04 5.27E-03 

1.63E-04 3.01E-03 2.08E+00 

2.94E-06 1.93E-05 4.99E-05 

1.24E-04 7.43E-04 1.01E-01
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BEAVER VALLEY y/.1 
POWER STATION IERS-SFL-95-008 Page 0 -0' 4#4 Health PhysIcs Department IRe vision 7 1 Attachment 4

TRAILSPC Input File For ITN Case 

11I ',9,1 E-3,3.47E-4,1I.OE-5,3.47E-4, 1.0,1 .OE-3, 3.47E-4, 1,24,032 
'ITN - for CR, EAB & LPZ dose (SA Case 2) [sa2lTN.in] (1/01)' 
ICl %,'not used %,0.0 ,0.0,0.0,0.0 
'C2 %,'intact SIG ',8.794E-8,0.0,0.0,0.0 
'CR -.1.73E5 ,10.,10.,0.0,0.960,0.0 
'PRD3

124*0.0 
'PRD',24-0.0 
'INI', 1.0,' ',24-0.0 
'INI',1 .0,'uCi' I .72E6,6.01 E6,6.31 E8,4.03E6, 1.1 3E7,3.27E5,0.0, 
2.05E7, 1.71 E7,1I.27E9,3.91 E6,4.21 E7,8.05E5,2.76E6, 10-0. 0.  
'INI', 1.0,' ',24-0.0 
'TIM', I 800.,5400..7200.,1 4400.,28800.,30600..86400. ,3.456E5,2.592E6 
'XPR'V,9-0.0 
'XPR',9-0.0 
'XPR', 50.0,1.0,3*104. ,2800.,3-50.  
'XRM',9-0.0 
'XRM',5-1.0,4*0.0 
'XRM',50.0, 1.0,3*1 04.,2800.,3i50.  
'XRF',9-0.0 
'XRP,9-0.0 
'XRI,2-0. 0, 3*1.0,4*0.0 
'XOQ',3*1.04,6*0.0 
'XBR',3*1 .0.6*0.0 
1XOQ-,5*6.04,2-4.33,2.1 0,0.744 
XBR;,9*1 .0 
lX0Q-,5-2.43,2*1 .22,0.890,0.626 
'XBR;,9*1 .0 
-0CC', 71.0,0.6,0.4



RTL: n/a Form: RE 1.103-3 9/92 
BEAVER VALLEY 
POWER STATION ERS-SFL-95-008 Page 00 " 5 

Health Physics Dopartment Revision 7 Attachment 4 
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TRAILS PC -- Transport of Radioactive Material in Linear Systems, vl.Oa 
ITN - for CR, USD & LPZ dose (SA Case 2) taa2ITN.in) (1/01)

REMOVAL3 
NUC Grp 1 REL FRs.  
NUC Grp 2 REL sR: 
NUC Grp 3 REL FR: 

MULTIPLIERS-.  
STEP TIME 

I 1.800E+03 
2 5.400E+03 
3 7.200E+03 
4 1.440E+04 
5 2.880E+04 
6 3.060E+04 
7 8.640E+04 
8 3.456E+05 
9 2.592E+06 

MULTIPLIERS- > 
STEP TIMEs 

1 1.800E+03 
2 5.400E+03 
3 7.200E+03 
4 '1.440E+04 
5 2.880E+04 
6 3.060E+04 
7 8.640E+04 
S 3.456E+05 
9 2.592E+06

***PROGENY INGROWTH ON ***

0.OOOE+O0 1/sec 8.794E-08 1/sec 1.000E+01 cfm 
O.OOOE+00 O.OOOE+00 INTAKE REDUCTs O.00OE+00 
0.OOOE+00 0.OOOE+00 INTAKE REDUCT: 9.600E-01 
0.OOOE+00 O.OOOE+00 INTAKE REDUCT: 0.OOE+O0 

---------------------------------------------------------------------------------------

XPR 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XREM 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XRF 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XPR 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

-------- CONTROL ROOM--------
X/Q Breathing Occupancy 
s/M3 M3/s 

1.OOOE-03 3.470E-04 1.O00E+00

2.43 
2.43 
2.43 
2.43 
2.43 
1.22 
1.22 

0.890 
0.626

1.00 
1.00 
1.00 
1.00 
1.00 
1 . 00 
1.00 
1.00 
1.00

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

0.600 
0.400

--- EXCIUSION 
X/Q 
s/M3 

1.000E-03 

1.04 
1.04 
1.04 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XREM 
1.00 
1.00 
1.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00

XRF 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .00 
0.00 
0.00 
0.00

XPR 
50.0 
1.00 
104.  
104.  
104.  

2. 800E+03 
SO.0 
50.0 
50.0

AREA BOUNDARY --
Breathing 
M3/s 

3. 470E-04

1.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XREM 
50.0 
1.00 
104.  
104.  
104.  

2 • 800E+03 
50.0 
50.0 
50.0

--- LOW POPULATION ZONE --
X/Q Breathing 
a/M3 M3/e 

1.OOOE-05 3.470E-04

6.04 
6.04 
6.04 
6.04 
6.04 
4.33 
4.33 
2.10 

0.744

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00

XRF 
0.00 
0.00 
1.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00

T w om 
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TRAILSPC -- Transport of Radioactive Material in Linear Systems, vl.Oa 
ITH - for CR, EAB & LPZ dose (SA Case 2) [sa2ITN.inJ (1/01)

STEP TIME 
Kr-83m INITIAL 
Kr-S3m TOTALS 

Kr-85m INITIAL 
Kr-85m TOTALS 

Kr-85 INITIAL 
Kr-05 TOTALS 

Kr-87 INITIAL 
Kr-87 TOTALS 

Kr-S8 INITIAL 
Kr-OS TOTALS 

Kr-S9 INITIAL 
Kr-S9 TOTALS 

Xe-131m INITIAL 
Xe-131m TOTALS 

Xe-133m INITIAL 
Xe-133m TOTALS 

Xe-133 INITIAL 
Xe-133 TOTALS 

Xe-135m INITIAL 
Xe-135m TOTALS 

Xe-135 INITIAL 
Xe-135 TOTALS 

Xe-137 INITIAL 
Xe-137 TOTALS 

Xe-138 INITIAL 
Xe-138 TOTALS

not used 
CURRENT INTEGRD 

uCi uci-sec 
0.000E+00 

0.000E+00 

0.OOOE+00 
0.OOOE+00 

0.000E+00 
0.000E+00 

0,000E+00 
0.OOOE+00 

o.0ooo0+00 
0. 000+00 

0. 000+00 
0.OOOE+00 

0. 000+00 
0.000E+00 

0. 000+00 
O.000+E00 

0. 000+00 
0. 000+00 

0.000E+00 
0.OOOE+00 

O.OOOE+00 
0.OOOE+00 

0.OOOE+00 
0.OOOE+00 

0.000E+00 
O.OOOE+0O

intact SIG 
CURRENT INTEGRD 
uCi uCi-sec

1.720E+06 

6.010E+06 

6.310E+08 

4.030E+06 

1. 130E+07 

3.270E+05 

2.050E+07 

1.710E+07 

1.270E+09 

3.910E+06 

4.210E+07 

S. 050E+05 

2.760E+06

***PROGENY INGROWTH ON ***

AVERAGE .----------CONTROL ROCOM----------
RELEASED RELEASE CURRENT CURRENT INTEGRD 
uCi uCi/sec uCi uCi/cc uCi-sec 

O.OOOE+00
1.634E+10 1.367E+03

1.396E+11 

1.627E+15 

2.660E+10 

1.665E+11 

0.944£+07 

2.497E+13 

4.656E+12 

S.170E+14 

5.198E+09 

1.993E+12 

2.669E+08 

3.375E+09

8.722E+03 

1. 596E+06 

2.309E+03 

1.257E+04 

7.866E+00 

5.135E+04 

4.105E+04 

3.144E+06 

4.571E+02 

7.998E+04 

2.347E+01 

2.968E+02

0.002E+00 

0.0002+00 

0.0002+00 

0.000E+00 

0. OOOE+0O 

0. OOOE+00 

0. OOOE+00 

0.000E+00 

0.0002E+00 

0. OOOE+00 

0.000E+00 

0. OOOE+00

4.764E+03 

4.465E+04 

1.057E+07 

6.108E+03 

5.521E+04 

1.218E+00 

3.386E+05 

2.660E+05 

2.063E+07 

2.626E+02 

4.673E+05 

4.385E+00 

1.610E+02

q
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TRAILSPC -- Transport of Radioactive Material in Linear Systems, vl.Oa 
ITN - for CR, EAS & LPZ dose (SA Case 2) (sa21TN.inj (1/01)

- EXCLUSION AREA BOUNDARY 
EDE SKIN-DE THY-CDE 
DOSE DOSE DOSE 
area area area

1.183-05 

8. 81£-05 

1.48E-04 

2.29E-04 

2.11E-03 

2.64E-06 

1.83E-05 

5.25E-05 

4.64E-03 

3.22E-05 

1.02E-03 

7.39E-07 

6. 11E-05

0. 00E+00 

1.74E-04 

2.07E-02 

5.433-04 

4.64E-04 

2.86E-06 

2.03E-04 

3.49E-04 

8.78E-03 

1.02E-05 

1.67E-03 

1.12E-05 

4.55E-05

0.00+E00 

0. OOE+00 

0.OOE+00 

0.00E+00 

0.003+00 

0.. OOE+00 

0. 00E+00 

0. 003+00 

0. OOE+00 

0. OOE+00 

0. OOE+0O 

0. 00÷+00 

0.003+00

1.  

1.  

3.  

1.  

2.  

1.  

4.  

1.  

1.  

1.  

1.  

4.  

:3.

-- LOW POPULATION ZONE --
EDE SKIN-DE THY-CDE 
DOSE DOSE DOSE 
area area area 

.23E-09 O.00E+00 0.00£+00 

.36E-05 2.69E-05 0.003+00 

43E-05 4.79E-03 0.OOE+00 

98E-05 4.69E-05 O.OOE+00 

72E-04 5.99E-05 0.003+00 

53E-07 1.66E-07 O.OOE+O0 

21E-06 4.67E-05 0.00E+00 

17E-05 7.78E-05 0.OOE+00 

06E-03 2.OOE-03 0.00E+00 

893-06 5.97E-07 0.00E+00 

92E-04 3.13E-04 0.00E+00 

29E-08 6.50E-07 0.OOE+00 

56E-06 2.65E-06 0.00E+00

***PROGENY INGROWTH ON *** 

-CONTROL ROOM -----------
EDE EDE RATE SKIN-DE THY-CDE 
DOSE DOSE RATE DOSE DOSE 
area arem/h area area 

7.26E-10 O.OOE+00 O.00E+00 

1.19E-05 4.66E-04 0.00E+00 

3.85E-05 1.07E-01 0.OOE+00 

8.88E-06 4.19E-04 O.00E+00 

2.03E-04 8.89E-04 0.OOE+00 

4.03E-09 8.71E-08 0.OOE+00 

4.72E-06 1.04E-03 0.OOE+00 

1.29E-05 1.70E-03 O.OOE+00 

1.18E-03 4.44E-02 0.00E+00 

1.83E-07 1.16E-06 0.003+00 

1.90E-04 6.17E-03 0.OOE+00 

1.36E-09 4.10E-07 0.00E+00 

3.28E-07 4.86E-06 O.OOE+00

Kr-83m 
TOTALS 

Kr-85m 
TOTALS 

Kr-es 
TOTALS 

Kr-87 
TOTALS 

Kr-88 
TOTALS 

Kr-89 
TOTALS 

Xe-131m 
TOTALS 

Xe- 133m 
TOTALS 

Xe-133 
TOTALS 

Xe-135m 
TOTALS 

Xe-135 
TOTALS 

Xe-137 
TOTALS 

Xe-139 
TOTALS

om 
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TRAILS PC -- Transport of Radioactive Material in Linear Systems, vi.Oa 
ITN - for CR, EAB & LPZ dose (SA Case 2) (sa2ITN.in] (1/01)

ALL NUCLIDES

- EXCLUSION AREA BOUNDARY 
EDE SKIN-DE THY-CDE 
DOSE DOSE DOSE 
larea area area

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. 00£+00

--- LOW POPULATION 
EDE SKIN-DE 
DOSE DOSE 
area -area 

1.34E-04 4.87E-04 
2.42E-04 9.53E-04 
1.13E-04 4.70E-04 
4.14E-04 1.85E-03 
7.11E-04 3.61E-03 
0.OOE+00 O.OOE+00 
O.OOE+00 0.OOE+00 
O.OOE+00 0.OOE+00 
0.OOE÷0O 0.OOE+00 
1.61E-03 7.37E-03

***PROGENY INGROWTN ON ***

ZONE--
THY-CDE 

DOSE 
area 

0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+O0 
0.OOE+00 
0. OOE+O0 
0. OOE+00 
O.OOE+00

--CONTROL 
EDE EDE RATE 
DOSE DOSE RATE 
area mrem/h

1.11E-OS 
4.14E-05 
3.72E-05 
3.75E-04 
1.14E-03 
3.16E-05 
1.16E-05 
4.23E-07 
7.07E-13 
1.65E-03

4.31E-05 
4.02E-05 
1.06E-04 
2.49E-04 
3. 1OE-04 
2.38E-06 
1.28E-07 
3.16E-13 
0. OOE+00

ROOM------------
SKIN-DE THY-CDE 

DOSE DOSE 
area area

S. 20E-04 
3.25E-03 
3.10E-03 
3.39E-02 
1.17E-01 
3.35E-03 
1.34E-03 
5.62E-05 
1.28E-10 
1.62E-01

0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+O0 
0. OOE+00 
0. 0OE+00 
0. O+00 
0. OOE+00 
0. O+00

I

0.5000 
1.5000 
2.0000 
4.0000 
8.0000 
8.5000 

24.0000 
96.0000 

720.0000 
TOTALS

h 
h 
h 
h 
h 
h 
h 
h 
h

2.30E-03 
4.16E-03 
1.94E-03 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
O.OOE+00 
0. OOE+00 
0.41E-03

6.39E-03 
1.64E-02 
8.1OE-03 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE00 
0. OOE+00 
3.29E-02
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RTL: n/a Fom: PX 1.103-3 9192 
BEAVER VALLEY 
POWER STATION ERS-SFL-95-008 Page 0050 

Health Physics Department Revision 7 Attachment 4

TRAILSPC Input File For ITC Case 

11 ',10,1.OE-3,3.47E-4,1.OE-5,3.47E-4,1.0,1.OE-3,3.47E-4,1,24,0,2 
'ITC - for CR, EAB & LPZ dose (SA Case 2) [sa21TCAnj (1/01)' ICI Vnot used',0.0,0.0,0.0,0.0 
=','intact S/G'.9.213E-8,0.0,0.0,0.0 
CR -,1.73E5.10.,10.,0.0.0.960,0.0 
'PRD',24*0.0 
PRD',14-0.0,3.29E5,3.2lE5,5.66ES,3.55E5,4.26E5,5'0.0 

'lNI',1.0,- ',24*0.0 
'INI',I.O,'uCi',14*0.0,1.12E7,4.4OE6,1.67E7,2.47E6,9.64E6,5*0.0 
INI',I.O,- ',24*0.0 
TIM', I 800.,3600.,5400.,7200.,14400.,28800.,30600.,86400.,3.456E5,2.592E6 
'XPR',10-0.0 
XPR,5-1.0,.002,4*0.0 
'XPR,50.0,2-1.0,3-104.,2800.,3-50.  
'XRM',10*0.0 
'XRM',2*1.0,4*0.01,4-0.0 
XRM',50.0,2*1.0,3*104.,2800.,3*50.  
'XRF', 10-0. 0 
XRP,10-0.0 
-XRF,3-0.0,3*1.0,4*0.0 
'XOQEB',4*1.04,6*0.0 
XBREB',4*1.0,6-0.0 
-X0QLZ,6-6.04,2*4.33,2.10.0-744 
'XBRLZ,10*1.0 
1X0Q',6*2.43,2*1.22,0.890,0.626 
'XBR!,10*1.0 
OCC',8*1.0,0.6,0.4



TRAILSPC -- Transport of Radioactive Material in Linear Systems, vl.Oa 
ITC - for CR, EAB & LPZ dose (SA Case 2) [sa2ITC.in) (1/01)

NUC Grp 
NUC Grp 
NUC Grp

REMOVAL: 
1 REL FR: 
2 REL FR: 
3 REL FR:

***PROGENY INGROWTH ON ***

0.OOOE+00 1/sec 9.213E-08 1/sec 1.OOOE+01 cfm 
O.OOOE+O0 O.OOOE+00 INTAKE REDUCT: O.OOOE+0O 
0.OOOE+00 O.OOOE+00 INTAKE REDUCT: 9.600E-01 
O.OOOE+00 O.OOOE+00 INTAKE REDUCTs O.OOOE+00

MULTIPLIERS- > 
STEP TIME 

I 1.800E+03 
2 3.600E+03 
3 5.400E+03 
4 7.200E+03 
5 1.440E+04 
6 2.880E+04 
7 3.060E+04 
8 8.640E+04 
9 3.456E+05 

10 2.592E+06 

MULTIPLIERS- > 
STEP TIME,s 

1 1.800E+03 
2 3.600E+03 
3 5.400E+03 
4 7.200E+03 
5 1.440E+04 
6 2.880E+04 
7 3.060E+04 
e 8.640E+04 
9 3.456E+05 

10 2.592E+06

XPR 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

X/Q 
s/M3 

1. OOOE-03 

2.43 
2.43 
2.43 
2.43 
2.43 
2.43 
1.22 
1.22 

0.890 
0.626

XREM 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XRF 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0. ob 
0.00 
0.00

XPR 
1.00 
1.00 
1.00 
1.00 
1.00 

2.OOOE-03 
0.00 
0.00 
0.00 
0.00

ONTROL ROM-------
Breathing Occupancy 

M3/s 
3.470E-04 1.000E+00

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

0.600 
0.400

XREM 
1.00 
1.00 

1.000E-02 
1.OOOE-02 
1.OOOE-02 
1.000E-02 
0.00 
0.00 
0.00 
0.00

XRF 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

--- EXCLUSION AREA BOUNDARY --
X/Q Breathing 
s/M3 M3/s 

1.000E-03 3.470E-04

1.04 
1.04 
1.04 
1.04 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

1.00 
1.00 
1.00' 
1.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XPR XREM 
50.0 50.0 
1.00 1.00 
1.00 1.00 
104. 104.  
104. 104.  
104. 104.  

2.800E+03 2.800E+03 
50.0 50.0 
50.0 50.0 
50.0 50.0

--- LOW POPULATION ZONE --
X/Q Breathing 
e/M3 M3/s 

1.OOOE-05 3.470E-04

6.04 
6.04 
6.04 
6.04 
6.04 
6.04 
4.33 
4.33 
2.10 

0.744

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00

00w 

U 

Izm

XRF 
0.00 
0.00 
0.00 
1.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00

-n 
r
V CD 

CII 
I 
0 0 
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U 
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TRAILS PC -- Transport of Radioactive Material in Linear Systems# V1.Oa 
ITC - for CR, EAB & LPZ dose ISA Came 2) jsa21TC-in) (1/01)

CcI4Ps not used

INITIALS 

ACT MILT (to uCi): 

PRODUCTION, uCi/ss

CCNPi intact SIG

**PROGENY INGROWTH4 ON** 

CQ4P: Control Room 
VOLUME: 1.730E+05 Cu.Ft.

O.OOOE+0O 1-131 l.120E+07 1-131 uCi 0.OOOE+OO 1-131 

O.OOOE+0O 1-132 4.400E+06 1-132 O.OQOE+Q0 1-132 

O.OOOE+OO 1-133 1.670E+07 1-133 O.OOOE+0O 1-133 

O.OOOE+OO 1-134 2.470E+06 1-134 O.OOQE+0O 1-134 

O.OOOE+OO 1-135 9.640E+06 1-135 0.OOOE+00 1-135 

1.OOOE+OO 1.0OOE+00 1.OOOE*OO 
--------------------------------------------------------------------------
O0. OOOE+OO 
0. OOOE*0O 
o *OOOE+0O 
0. OOOE+O0 
0.0003E+00

1-131 
1-132 
1-133 
1-134 
1-135

3.290E+05 
3.210E+05 
5. 660E+05 
3. 550E+05 
4.260E+05

1-131 
1-132 
1-133 
1-134 
1-135

INTAKE: 1.OOOE4O1 CON

U -
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TRAILSPC -- Transport of Radioactive Material in Linear Systema, vl.Oa 
ITC - for CR, LAB A LPZ doze ISA Case 2) [sa2ITC.in] (1/01)

STEP TIME 
Xe-131m INITIAL 
Xe-131m TOTALS 

Xe-133m INITIAL 
Xe-133m TOTALS 

Xe-133 INITIAL 
Xe-133 TOTALS 

Xe-135m INITIAL 
Xe-135m TOTALS 

Xe-135 INITIAL 
Xe-135 TOTALS 

1-131 INITIAL 
1-131 TOTALS 

1-132 INITIAL 
1-132 TOTALS 

1-133 INITIAL 
1-133 TOTALS 

1-134 INITIAL 
1-134 TOTALS 

1-135 INITIAL 
1-135 TOTALS

not used 
CURRENT INTEGRD 

uCi uCl-sec 
0.OOOE+00 

0.OOOE+00 

0. OOOE+00 
0.0O0E÷00 

O. OOOE00 
O. OO0E+O0 

0. O00E+O0 
O. OooE+O0 

O. OOOE+O0 
0.OOOE+00 

0. O00E+O0 
O. OOOE+00 

O. 000E+00 
O. OOOE+00 

O. OOOE+O0 
O. OOOE+00 

0. O00E+O0 
0.000E+00 

O. OOOE+00 
0.OOOE+00

intact S/G 
CURRENT INTEGRD 

uCi uCi-aec 
0.OOOE+00 

3.221E+13 

0.OOOE+00 
2.546E+13 

O.OOOE+00 
8.633E+14 

O.OOOE+0O 
3.487E+13 

0.O00E+00 
2.113E+14 

1.120E+07 
4.407E+15 

4.400E+06 
5.538E+13 

1.670E+07 
8.840E+14 

2.470E+06 
2.533E+13 

9.640E+06 
2.113E+14

***PROGENY INGROWTH ON *** 

AVERAGE ----------- CONTROL ROOM -
RELEASED RELEASE 
uCi uCi/sec 

9.501E+00 

2.172E+02 

3.102E+03 

3.532E+04 

2.523EL04 

2.914E+05 

2.153E+05 

4.832E+05 

1.857E+05 

3.363E+05

CURRENT CURRENT 
uCi uCi/cc 

0.OOOE+00 

0.OO0E+00 

0.OOOE+00 

O.OOLE+00 

O.O0OE+O0 

O.OOOE+00 

O.OOOE+00 

0.00OE+00 

0.OO0E+00 

O.O0OE+00

INTEGRD 
uCi-sec 

7.832E+01 

1.753E+03 

2.527E+04 

8.340E+04 

1.913E+05 

4.214E+05 

2.069E+05 

6.668E+05 

1. 117E+05 

4.174E+05

00 
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TRAILSPC -- Transport of Radioactive Haterial in Linear Systems# vl.Oa 
ITC - for CR, EAB & LPZ dose (SA Case 2) (sa21TC.inJ (1/01)

- EXCLUSION AREA BOUNDARY -

Xe-131m 
TOTALS 

Xe-133m 
TOTALS 

Xe-133 
TOTALS 

Xe-135a 
TOTALS 

Xe-135 
TOTALS 

1-131 
TOTALS 

1-132 
TOTALS 

1-133 
TOTALS 

1-134 
TOTALS 

1-135 
TOTALS 

ALL NUCLIDES 
0.5000 h 
1.0000 h 
1.5000 h 
2.0000 h 
4.0000 h 
8.0000 h 
8.5000 h 

24.0000 h 
96.0000 h 

720.0000 h 
TOTALS

EDE SKIN-DE 
DOSE DOSE 
Areo area

2.99E-08 

1.51E-06 

7.17E-06 

5.019-04 

4.09E-04 

6.84E-03 

2.09E-02 

3.28E-02 

2.53E-02 

2.13E-02 

2.77E-02 
7.75E-02 
1.22E-03 
1.63E-03 
0.OOE+00 
o.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
1.08E-01

2.70E-09 

2.27E-07 

3.79E-06 

1.58E-03 

2. 51-04 

1.30E-02 

7.06E-02 

3.53E-02 

7.70E-02 

7.03E-02 

6.94E-02 
1.92E-01 
2.98E-03 
3. 90E-03 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
2.68E-01

THY-CDC 
DOSE 
area 

0. OOE+00 

O.OOE+00 

0. OOE+00 

0.OOE+00 

0.OOE+00 

e. b2+01 

4.17E-01 

2.27E+01 

6.56E-02 

2.89E+00 

2.63E+01 
7.69E+01 
1.27E+00 
1.77E+00 
0. OOE+00 
0.OOE+00 
0. 00E+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
1.06E+02

7o 

6.  

1.  

1.  

6.  

1.  

4.  

2.  

4.  

5.

la

4.03E-03 
1.11E-02 
1.73E-04 
2.27E-04 
1.35E-03 
2.37E-03 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
1. 93E-02

1.61E-03 
4.50E-03 
7.09E-05 
9.45E-05 
5.83E-04 
1.17E-03 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
8.03E-03

1.53E+00 
4.47E+00 
7.38E-02 
1.03E-01 
6. 97E-01 
1.80E+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
8.67E+00

***PROGENY INGROWTN ON *** 

------------ CONTROL ROOM------------
EDE EDE RATE SKIN-DE THY-CDE 
DOSE DOSE RATE DOSE DOSE 
mrem wrew/h arem mream 

1.09E-09 2.41E-07 0.OOE+00 

8.49E-08 1.12E-05 0.OOE+00 

1.45E-06 5.44E-05 0.OOE+00 

5.82E-05 3.68E-04 0.OOE+00 

7.79E-05 2.53E-03 0.OOE+00 

2.62E-04 2.75E-03 3.22E+01 

8.02E-04 4.72E-03 9.44E-02 

6.65E-04 1.23E-02 8.50E+00 

5.OOE-04 3.27E-03 8.47E-03 

1.13E-03 6.82E-03 9.25E-01

3.26E-04 
5. 98E-04 
5.37E-04 
4.37E-04 
9.53E-04 
6.36E-04 
9.16E-06 
2.65E-06 
5.26E-08 
3.98E-14 
3.SOE-03

1.25E-03 
1.15E-03 
1.01E-03 
7.56E-04 
2.90E-04 
9.09E-05 
6.65E-07 
1.85E-08 
1.80E-14 
0. OOE+00

2.61E-03 
4.91E-03 
4.57E-03 
3.84E-03 
9.07E-03 
7.62E-03 
1.33E-04 
4.19E-05 
8.85E-07 
5.07E-13 
3.28E-02

2.59E+00 
5.23E+00 
5.34E+00 
4.86E+00 
1.28E+01 
1.07E+01 
1.59E-01 
6.21E-02 
2.38E-03 
4.17E-09 
4.18E+01

"a w~ 
0-- LOW POPULATION ZONE --

EDE SKIN-DE THY-CDE 
DOSE DOSE DOSE 
mrea area Urem 

.80E-10 8.64E-09 0.OOE+00 

.20E-08 4.12E-07 0.OOE+0O 

.05E-06 1.98E-06 O.OOE+O0 

.45E-04 4.62E-05 0.OOE+00 

.05E-05 9.86E-05 O.OOE+00 

*07E-03 5.62E-04 6.60E+00 

91E-03 1.45E-03 2.91E-02 

84L-03 2.63E-03 1.82E+00 

89E-03 1.61E-03 4.16E-03 

37E-03 1.62E-03 2.21E-01
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BEAVER VALLEYI 
POWER STATION IERS-SFL-95-008 Page G(05 5 

Health Physics Department IRevision 7 IAttachment 4 

TRAILSPC Input File For FRC Case 

'LI ',9,1I.OE-3,3.47E-4,1I.OE-5,3.47E-4, 1.0,1 .OE-3,3.47E-4, 1,24,0,2 
'FRC - for CR, EAB & LPZ dose (SA Case 2) [sa2FRCI14-5. in] (11/01)' 
VC '%'not used ',0.0,0.0,0.0,0.0 
'C2 ','Affected SIG ',6.458E-6,0.0,0.0,0.0 
'CR -,1 .73E5. 10., 10..0.0,0.960,0.0 
'PRD',24*0.0 
'PRD',1I4-0.0,3.29E5,3.21 E5,5.66E5,3.55E5,4.26E5,5-0.0 
'INI',1.0,' ',24-0.0 
'I NI'. I.0,'uCi',1I.64E6,5.73E6,6.02E8,3.85E6,1I.08E7,3.1I2E5,0. 0, 
I .95E7,1 .63E7,1 .21 E9,3.73E6,4.02E7,7.68E5,2.64E6, 
1.1 2E7,4.40E6, I.67E7,2.47E6, 9.64E6,5*0.0 
'INI',1 .0.' ',24-0.0 
'TIM', 1 800. ,5400. ,7200., 14400. ,28800.,30600.,86400. ,3.456E5,2.592E6 
'XPR',9-0.0 
XPR~,4*1 .0,.002,4*0.0 
'XPR',50.0,1 .0,3*104.,2800.,3450.  
'XRM',9-0.0 
'XRM',5*1 .0,4*0.0 
'XRM', 50.0,1.0,3*104. ,2800. .3*50.  
'XRF',9-0.0 
'XRF'.9-0.0 
XRFI,2*0.0,3*1 .0,4-0.0 
-XOQE13,3*1 .04,6-0.0 
XBREB',3*1 .0,6*0.0 
-XOQLZ,5*6.04,2*4.33,2. 10,0.744 
'XBRLI,9*1 .0 
-XOQ-,5-2.43,2*1 .22,0.890,0.626 
'XBR,9*1.0 
0OCC 9,7*1 .0,0.6,0.4



ACT MULT ( 

PRODUCTION~

COMP: not u�sd

***PROGENY INGROWTH ON **

-O~ otue ''-ir: tiiectea SIG CCMP: Control Room 
VOLUME: 1.730E+05 Cu.Ft.  

INITIAL:. O.OOOE+oo Kr-83m 1.640E+06 Kr-83m ujCi --------O.OOOE.;OOKr-83m-O.OOOE+OO Kr-85m 5.730E+06 Kr-85m O.OOOE+OO Kr-85m O.OOOE+OO Kr-SB 6.020E+08 Kr-85 O.OOOE+OO Kr-SB O.OOOE+OO Kr-Si 3.850E+06 Kr-87 O.OOOE+00 Kr-87 O.OOOE+OQ Kr-SB l.080E+07 Kr-SB O.OOOE+OO Kr-Se O.OOOE+OO Kr-89 3.120E+05 Kr-89 O.000E+00 Kr-8g O.OOOE+QO Xe-131m 1.950E+07 Xe-131m O.OOOE+OO Xe-131m O.OOOE+OO Xe-133m 1.630E+07 Xe-133m O.OOOE+OO Xe-133m O.OOOE+OO Xe-133 1.210E+O9 *Xe-133 OOOOE+Oo Xe-133 O.OOOE+OO Xe-135m 3.730E406 Xe-135m O.OOOE+OO Xe-135m O.OOOE+OO Xe-135 4.020E+07 Xe-135 O.OOOE+OO Xe-135 O.OOOEeOO Xe-137 7.680E+05 Xe-137 O.OOOE+OO Xe-137 O.OOOE+OO Xe-138 2.640E+06 Xe-138 O.OOOE+OO Xe-138 O.OOOE.OO 1-131 1.120E+01 1-131 O.OOOE+00 1-131 O.OOOE+oo 1-132 4.400E+06 1-132 O.OOOE+00 1-132 O.OOOE+OO 1-133 1.670E+07 1-133 O.OOOE+oo 1-133 O.OOOE+OO 1-134 2.470E+06 1-134 O.OOOE+OO 1-134 O.OOOE+oo 1-135 9.640E+06 1-135 O.OOOE+OO 1-135 to uCil: 1.OOOE+OO 1.OOOE+0O 1.OOOE+Oo -- -------------------------------------------------------------------------------------
l'uCi/a: O.OOOE+OO 1-131 3.290E+05 1-131 INTAKE: 1.OOOE+01 Cfl4 O.OOOE+OO 1-132 3.210E+05 1-132 

O.OOOE+OO 1-133 5.660E+05 1-133 
O.OOOE+Oo 1-134 3.550E+05 1-134 
O.OOOE+OO 1-135 4.260E+05 1-135

TRAILS_-PC -- Transport of Radioactive Material In Linear Systems, V1.Oa 
FRC - for CR, EAB & LPZ dose (SA Case 2) IsaaFRC14-5.inj (1/Oil
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TRAILS PC -- Transport of Radioactive Material in Linear Systems, vl.Oa 
FRC - for CR, EAB & LPZ dose (SA Case 2) lsa2FRC14_5.in] (1/01)

REMOVAL: 
NUC Grp 1 REL FR: 
NUC Grp 2 REL FR: 
NUC Grp 3 REL FR: 

MULTIPLIERS ---- > 
STEP TIME 

1 1.800E+03 
2 5.400E+03 
3 7.200E+03 
4 1.440E+04 
5 2.880E+04 
6 3.060E+04 
7 8.640E+04 
8 3.456E+05 
9 2.592E+06 

MULTIPLIERS ---- > 
STEP TIME,s 

1 1.800E+03 
2 5.400E+03 
3 7.200E+03 
4 1.440E+04 
5 2.880E+04 
6 3.060E+04 
7 8.640E+04 
8 3.456E+05 
9 2.592E+06

***PROGENY INGROWTH ON **

0.OOOE+00 1/sec 6.458E-06 I/sec 1.OOOE+01 cfm 
O.OOOE+00 0.OOOE+O0 INTAKE REDUCT: 0.O00E+00 
O.OOOE+00 O.OOOE+O0 INTAKE REDUCT: 9.600E-01 
O.OOOE+00 0.OOOE+00 INTAKE REDUCT: O.000E+00 

---------------- ---------------------------------------------------------------------

XPR 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XREM 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XRF 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

--------.CONTROL ROOM -------
X/Q kBreathing Occupancy 
s/M3 M3/s 

1.OOOE-03 3.470E-04 1.000E+00

2.43 
2.43 
2.43 
2.43 
2.43 
1.22 
1.22 

0.890 
0.626

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

0.600 
0.400

XPR 
1.00 
1.00 
1.00 
1.00 

2. OOOE-03 
0.00 
0.00 
0.00 
0.00

XREM 
1.00 
1.00 
1.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00

--- EXCLUSION 
X/Q 
a/M3 

1.OOOE-03 

1.04 
1.04 
1.04 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XRF 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XPR 
50.0 
1.00 
104.  
104.  
104.  

2.800E+03 
50.0 
50.0 
50.0

kREA BOUNDARY --
Breathing 

M3/s 
3.470E-04 

1.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XREM 
50.0 
1.00 
104.  
104.  
104.  

2. 800E+03 
50.0 
50.0 
50.0

--- LOW POPULATION ZONE --
X/Q Breathing 
s/M3 M3/s 

1.OOOE-05 3.470E-04

6.04 
6.04 
6.04 
6.04 
6.04 
4.33 
4.33 
2.10 

0.744

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00

XRF 
0.00 
0.00 
1.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00
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I

I

STEP TIME 
Kr-83m INITIAL 
Kr-83m TOTALS 

Kr-85m INITIAL 
Kr-85m TOTALS 

Kr-85 INITIAL 
Kr-85 TOTALS 

Kr-87 INITIAL 
Kr-87 TOTALS 

Kr-88 INITIAL 
Kr-88 TOTALS 

Kr-89 INITIAL 
Kr-89 TOTALS 

Xe-131m INITIAL 
Xe-131m TOTALS 

Xe-133m INITIAL 
Xe-133m TOTALS 

Xe-133 INITIAL 
Xe-133 TOTALS 

Xe-135m INITIAL 
Xe-135m TOTALS 

Xe-135 INITIAL 
Xe-135 TOTALS 

Xe-137 INITIAL 
Xe-137 TOTALS 

Xe-138 INITIAL 
Xe-138 TOTALS 

1-131 INITIAL 
1-131 TOTALS

not used 
CURRENT INTEGRD 

uCi uCi-sec 
0.O00E+00 

O.000E+00 

O.OOOE+00 
0.000E+00 

O.O00E+00 
O.000E+00 

O.O00E+00 
0.000E+00 

0.OOOE+00 
O.O00E+00 

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

0.000E+00 
0.O00E+00 

O.000E+00 
0.O00E+00 

0.000E+00 
0.0002+00 

0.000E+00 
O.000E+00 

O.000+E00 
O.O00E+00 

0.000E+00 
0.000E+00 

0.OOOE+00 
0.O00E+00 

O.000E+00 
0.000E+00

Affected S/G 
CURRENT INTEGRD 

uCi uCi-sec 
1.640E+06 

1.472E+10 

5.730E+06 
1.201E+11 

6.020E+08

AVERAGE 
RELEASED RELEASE 
uCi UCI/sec 

9.104E404 

5.683E+05

1.294E+15 1.022E+08

3.850E+06 

1.080E+07 

3.120E+05 

1.950E+07 

1.630E+07 

1.210E+09 

3.730E+06 

4.020E+07 

7.680E+05 

2. 64 0E+06

2.440E+10 

1.471E11 

8. 51 9E+ 07 

4.785E+13 

2.589E+13 

1.402E+15 

3.139E+13 

1.866E+14

1.558E+05 

8.286E+05 

5.502E+02 

3.328E+06 

3.738E+06 

2.170E+08 

9.283E+07 

1.303E+08

2.541E+08 1.641E+03

3.204E+09 

1.120E+07 
3.842E+15

2.069E+04 

6.110E+08

----------.CONTROL ROOM ----------
CURRENT CURRENT INTEGRD 
uCi uCi/cc uCi-sec 

0.000E+00 

3.136E+05 

0.000E+00 

2.891E+06 

0.OOOE+00 

6.759E+08

0.000E+00 

0.O00E+00 

0.000E+00 

0.000E+00 

0.000E+00 

0.000E+00 

O.000E+00 

O.00E2+00 

0. OOOE+00 

0.002E+00 

O.000E+00

4.071E+05 

3.607E+06 

8.522E201 

2.193E+07 

2.429E+07 

1.424E+09 

1.433E+08 

8.089E+08 

3.066E+02 

1.125E+04 

1. 969E+08

TRAILSPC -- Transport of Radioactive Material in Linear Systems, vl.Oa FRC - for CR, EAB 4 LPZ dose (SA Case 2) Isa2FRC14_5.1nJ (1/01)
**PROGENY INGROWTH ON ***



TRAILS PC -- Transport of Radioactive Material in Linear Systems, vl.Oa FRC - for CR, EAB & LPZ dose (SA Case 2) Isa2FRC14_5.in] (1/01) ***PROGENY INGROWTH ON * 

not used Affected S/G AVERAGE ---------- CONTROL ROOM ----------CURRENT INTEGRD CURRENT INTEGRD RELEASED RELEASE CURRENT CURRENT INTEGRD STEP TIME uCi uCi-sec uCi uCi-sec uCi uCi/sec uCi uCi/cc uCi-sec 1-132 INITIAL O.OOOE+O0 4.400E+06 O.OOOE+00 1-132 TOTALS 0.OOOE+00 5.202E+13 2.810E+08 6.858E+07 

1-133 INITIAL O.OOOE+00 1.670E+07 0.OOOE+00 1-133 TOTALS O.OOOE+O0 7.801E+14 9.622E+08 3.005E+08 

1-134 INITIAL O.OOOE+O0 2.470E+06 0.000E+00 1-134 TOTALS 0.OOOE+00 2.267E+13 1.446E+08 2.498E+07 

1-135 INITIAL O.OOOE+00 9.640E+06 O.OOOE+O0 1-135 TOTALS O.OOOE+00 1.910E+14 5.930E+08 1.725E+08

0 

m 

.Uw 

S 

8q 

1z 

M 

0 -4 
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TRAILS PC -- Transport of Radioactive Material in Linear Systems, vl.Oa 
FRC - for CR, EAB & LPZ dose (SA Case 2) [sa2FRC14_5.in] (1/01)

- EXCLUSION AREA BOUNDARY 
EDE SKIN-DE THY-CDE

DOSE DOSE
mrem mrem

DOSE 
mrem 

8.10E-07 

6.04E-03 

1.01E-02 

1.58E-02 

1. 45E-01 

1.84E-04 

1.25E-03 

3.70E-03 

3.19E-01 

5.44E-01 

1.96E-01 

5.17E-05 

4.26E-03

Kr-83m 
TOTALS 

Kr-85m 
TOTALS 

Kr-85 
TOTALS 

Kr-87 
TOTALS 

Kr-88 
TOTALS 

Kr-89 
TOTALS 

Xe-131m 
TOTALS 

Xe-133m 
TOTALS 

Xe-133 
TOTALS 

Xe-135m 
TOTALS 

Xe-135 
TOTALS 

Xe-137 
TOTALS 

Xe-138 
TOTALS 

1-131 
TOTALS

0.00E+00 

1.19E-02 

1.41E+00 

3.74E-02 

3.19E-02 

2. 00E-04 

1. 39E-02 

2.46E-02 

6.04E-01 

1.73E-01 

3.20E-01 

7.82E-04 

3.17E-03

8.  

8.  

2.  

1.  

1.  

1.  

2.  

1.( 

7..  

3.: 

3.1 

2.

3.44E+00 1.81E+00 2.13E+04 2.23E+00 1.18E+00 1.38E+04 1.22E-01 1.28E+00 1.51E+04

.Uw

0 M 

M 
M CO 

> 
0I 
z

0.00.E00 

O.OOE+00 

0.00E+00 

0.002+00 

0. OOE+00 

0.00.+00 

0.00E+00 

0.00E+00 

O.OOE+00 

O.OOE+00 

0.00E+00 

O00.E+00 

0.00E+00

-- LOW POPULATION ZONE --
EDE SKIN-DE THY-CDE 
DOSE DOSE DOSE 
mrem mrem mrem 

.17E-08 0.00E+00 0.OOE+00 

89E-04 1.75E-03 0.OOE+00 

19E-03 3.07E-01 0.OOE+00 

33E-03 3.16E-03 0.OOE+00 

79E-02 3.95E-03 0.OOE+00 

07E-05 1.16E-05 0.00E+00 

73E-04 3.03E-03 O.OOE+00 

07E-03 7.09E-03 O.OOE+00 

32E-02 1.38E-01 0.OOE+00 

82E-01 1.21E-01 O.OOE+00 

13E-01 5.09E-01 O.OOE+00 

OOE-06 4.54E-05 O.OOE+00 

48E-04 1.85E-04 O.OOE+00

C":

**'PROGENY INGROWTH ON *** 

------------.CONTROL ROOM -----------
EDE EDE RATE SKIN-DE THY-CDE 
DOSE DOSE RATE DOSE DOSE 
mrem mrem/h mrem mrem 

4.78E-08 0.00E+00 0.00E+00 

7.68E-04 3.02E-02 0.00E+00 

2.46E-03, 6.86E+00 O.OOE+00 

5.92E-04 2.79E-02 O.00E+00 

1.33E-02 5.81E-02 O.OOE+00 

2.82E-07 6.09E-06 0.00+E00 

3.05E-04 6.74E-02 0.00E+00 

1.18E-03 1.56E-01 0.00E+00 

8.15E-02 3.07E+00 0.00E+00 

1.OOE-01 6.33E-01 0.00E+00 

3.30E-01 1.07E+01 0.00E+00 

9.52E-08 2.87E-05 0.00E+00 

2.29E-05 3.39E-04 O.OOE+00

0 

N '0I-
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TRAILS PC -- Transport of Radioactive Material in Linear Systems, vl.Oa FRC - for CR, EAB & LPZ dose (SA Case 2) Isa2FRC14_5.in] (1/01)

- EXCLUSION AREA BOUNDARY -

1-132 
TOTALS 

1-133 
TOTALS 

1-134 
TOTALS 

1-135 
TOTALS 

ALL NUCLIDES 
0.5000 h 
1.5000 h 
2.0000 h 
4.0000 h 
8.0000 h 
8.5000 h 

24.0000 h 
96.0000 h 

720.0000 h 
TOTALS

EDE 
DOSE 
inrem

SKIN-DE 
DOSE 
mrem

THY-CDE 
DOSE 
mrem

1.73E+01 5.10E+00 1.02E+02 

9.30E+00 8.64E+00 5.98E+03 

1.68E+01 5.52E+00 1.43E+01 

1.81E+01 5.49E+00 7.45E+02

5.OOE+00 
3.42E+01 
2.70E+01 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
O.OOE+00 
6.62E+01

2.52E+00 
1.50E+01 
1.17E+p1 
0. OOE+00 
0. OOE+00 
O.OOE+00 
0.OOE+00 
0.OOE+00 
O.OOE+00 
2.92E+01

1.84E+03 
1.41E+04 
1.22E÷04 
0.OOE+00 
0.OOE+O0 
0.OOE+00 
O.OOE+00 
O.OOE+00 
0.OOE+00 
2.81E+04

--- LOW POPULATION 
EDE SKIN-DE 
DOSE DOSE 
mrem mrem

***PROGENY INGROWTH ON ***

ZONE --
THY-CDE 

DOSE 
mrem

6.41E+00 1.90E+00 3.79E+01 

5.65E+00 5.25E400 3.63E+03 

3.81E+00 1.25E+00 3.24E400 

9.47E+00 2.87E+00 3.89E+02

2.91E-01 
1 . 99E+00 
1.57E+00 
9.19E+00 
1.53E+01 
O.OOE+00 
0.0OE+00 
O.OOE+00 
O.OOE+00 
2.84E+01

1.46E-01 
8.68E-01 
6.81E-01 
4.08E+00 
7.76E+00 
O.OOE+O0 
O.OOE+00 
O.OOE+O0 
0.OOE+00 
1.35E+01

1.07E+02 
8.20E+02 
7. 06E+02 
4.72E+03 
1. 15E+04 
O.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
1.79E+04

EDE 
DOSE 
mrem 

2.66E-01 

3.OOE-01 

1. 12E-01 

4.68E-01 

2.35E-02 
8.4 8E-02 
4.88E-02 
3. 79E-01 
1.22E+00 
3.4 5E-02 
9.69E-03 
1 . 88E-04 
1.49E-10 
1. 80E+00

----. CONTROL 
EDE RATE 
DOSE RATE 
mrem/h 

1 

5 

7 

2 

9.04E-02 2 
8.06E-02 9, 
1.12E-01 6, 
2.43E-01 6, 
3.43E-01 2, 
2.47E-03 7, 
6.60E-05 2.  
6.73E-11 6.  
0.OOE+00 9.  

3.

ROOM -----------
SKIN-DE THY-CDE 

DOSE DOSE 
mrem mrem 

.56E+00 3.13E+01 

.54E+00 3.83E+03 

.31E-01 1.89E+00 

.82E+00 3.82E+02

.40E-01 

.lOE-01 

.26E-01 

.09E+00 

.47E+01 

.47E-01 
46E-01 
52E-03 
33E-09 
35E+01

1.81E+02 
7. 62E+02 
4.67E+02 
3. 64E+03 
1.37E+04 
4.11E+02 
1.60E+02 
6. 11E+00 
1. 07E-05 
1. 93E+04

V 

M < 
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BEAVER VALLEY 
POWER STATION ERS-SFL-95-008 page 00 62

Heatth Physics Department Revision 7 Attachment 4 

TRAILSPC Input File For ITP Case 

11 ',10,1.OE-3,3.47E-4,1.OE-5,3.47E-4,1.0,1.OE-3,3.47E-4,1,24,0,2 
'ITP - for CR, EAB & LPZ dose (SA Case 2) [sa2lTP.in) (1/01) 1C1 1,1not used ',0.0,0.0,0.0,0.0 
'C2 ','intact S/G',8.794E-8,0.0,0.0,0.0 
'CR %1.73E5,10JO..0.0.0.960.0.0 
'PRD',24-0.0 
'PRD',24-0.0 
INI-.1.0.'-,24*0.0 

'INI',1.0,'uCi',14*0.0,7.02E8,2.77E8,1.05E9,1.55E8,6.06E8,5-0.0 
INI',1.0,' ',24-0.0 

'TIM', 1 800.,3600..5400.,7200.,14400.,28800.,30600.,86400.,3.456E5,2.592E6 
'XPR',10-0.0 
XPW,10-0.0 
'XPF;V,50.0,2-1.0,3-104.,2800.,3*50.  
'XRM',10-0.0 
XRW,2-1.0,4-0.01,4-0.0 
'XRM',50.0.2*1.0,3-104.,2800.,3*50.  
XRP,10-0.0 
'XRP,10-0.0 
XRF',3*0.0,3*1.0,4-0.0 
-X0QEl3-,4*1.04,6*0.0 
XBREB',4*1.0,6*0.0 
'X0QLZ,6*6.04.2*4.33,2.10,0.744 
'XBRLZ,10*1.0 
'X0Q'.6*2.43.2*1.22,0.890,0.626 
'XBR,10*1.0 

RTT.: n/a vrwm- 1Dp j tm-,2 wwq 

OCC',8*1.0,0.6,0.4
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TRAILSPC -- Transport of Radioactive Material in Linear Systems, vl.Oa 
ITP - for CR, EAB & LPZ dose (SA Case 2) [sa2ITP.in) (1/01)

NUC Grp 
NUC Grp 
NUC Grp

REMOVAL: 
1 REL FR:.  
2 REL FR: 
3 REL FR:

***PROGENY INGROWTH ON ***

0.0001+00 1/sec 8.794£-08 1/sec 1.0001+01 cfm 
0.O00E+00 0.000E+00 INTAKE REDUCT: 0.000£+00 
0.000E+00 0.000E+00 INTAKE REDUCT: 9.600E-01 
0.000E+00 0.000E+00 INTAKE REDUCT: 0.000E+00

MULTIPLIERS-> 
STEP TIME 

1 1.800E+03 
2 3.600E+03 
3 5.400E+03 
4 7.200E+03 
5 1.4401.04 
6 2.880E+04 
7 3.060E+04 
I 8.6401+04 
9 3.456E+05 

10 2.592E+06 

MULTIPLIERS-> 
STEP TINE,a 

1 1.900E+03 
2 3.600E+03 
3 5.400E+03 
4 7.200E+03 
5 1.440E+04 
6 2.880E+04 
7 3.0601+04 
8 8.6401+04 
9 3.4561+05 

10 2.592E+06

XPR 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

X/O 
a/M3 

1. 000-03 

2.43 
2.43 
2.43 
2.43 
2.43 
2.43 
1.22 
1.22 

0.890 
0.626

XREM 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XRF 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XPR 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

)NTROL ROOM--------
Breathing Occupancy 

M3/s 
3.470E-04 1.000E+00

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

0.600 
0.400

XRE) 
1.00 
1.00 

1. 000E-02 
1. 000-02 
1.000E-02 
1.000-02 
0.00 
0.00 
0.00 
0.00

--- EXCLUSION I 
X/Q 
0/M3 1.000E-03

1.04 
1.04 
1.04 
1.04 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XRF 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XPR 
50.0 
1.00 
1.00 
104.  
104.  
104.  

2. 800E+03 
50.0 
50.0 
50.0

RF.A BOUNDARY --
Breathing 

M3/s 
3.470E-04

1.00 
1.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XREM 
50.0 
1.00 
1.00 
104.  
104.  
104.  

2. 800E+03 
50.0 
50.0 
50.0

XRF 
0.00 
0.00 
0.00 
1.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00

--- LOW POPULATION ZONE --
X/Q Breathing 
a/M3 M3/s 

1.0001-05 3.470E-04

6.04 1.00 
6.04 1.00 
6.04 1.00 
6.04 1.00 

* 6.04 1.00 
6.04 1.00 
4.33 1.00 
4.33 1.00 
2.10 1.00 

0.744 1.00
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TRAILSPC -- Transport of Radioactive Material in Linear Systems, vl.Oa 
ITP - for CR, EAB & LPZ dose (SA Case 2) (sa2ITP.in) (1/01)

STEP TIME 
Xe-131m INITIAL 
Xe-131m TOTALS 

Xe-133m INITIAL 
Xe-133m TOTALS 

Xe-133 INITIAL 
Xe-133 TOTALS 

Xe-135m INITIAL 
Xe-135m TOTALS 

Xe-135 INITIAL 
Xe-135 TOTALS 

1-131 INITIAL 
1-131 TOTALS 

1-132 INITIAL 
1-132 TOTALS 

1-133 INITIAL 
1-133 TOTALS 

1-134 INITIAL 
1-134 ' TOTALS 

1-135 INITIAL 
1-135 TOTALS

not used 
CURRENT INTEGRD 

uCi uCl-sec 
0.000£+00 

0. 000+00 

0.000E+00 
0.000E+00 

o0000E+00 
O.O00E+00 

0.0001+00 
0.0001+00 

0.0004+00 
O.000E+00 

O.00E÷+00 
0.000£+00 

0.0001+00 
0.0001+00 

0.0001+00 
O.000E+00 

O.000E+00 
O.001E+00 

O.OOOE+00 
0.0001+00

intact S/G 
CURRENT INTEGRD 
uCi uCi-sec 

O.000E+00 
4.762E+12 

0.000E+00 
3.265E+12 

0.0001+00 
1.108E+14 

O.O00E+00 
3.432E+12 

O.O00E+00 
2.080E+13 

7.020E+08 
6.503E+14 

2.770E+08 
3.308E+12 

1.050E+09 
1.134E+14 

1.550E+08 
7.056E+11' 

6.060E+08 
2.080E+13

***PROGENY INGROWTH ON ***

AVERAGE 
RELEASED RELEASE 
uCi uCi/sec 

4.779E+00 

9.725E+01 

1.383E+03 

2.137E+04 

9.160E+03 

2.371E+05 

7.759E+04 

3.470E+05 

3.419E+04 

1.907E+05

---------CONTROL ROCM ----------
CURRENT CURRENT INTEGRD 
uCi uCi/cc uCi-sec 

0.0001+00 
7.241E+01 

0.000E+00 
1.417E+03 

0.0001+00 
2.034E+04 

O.000E+00 
9.111E+04 

O.000E+00 
1.214E+05 

0.0001+00 
8.3821+05 

0.0001+00 
1.692E+05 

0.000E+00 
1.158E+06 

0.0001+00 
4.551E+04 

*0.000+00 
5.597E+05

Mu 

(A Xl 
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TRAILSPC -- Transport of Radioactive Material in Linear Systems, vl.Oa 
ITP - for CR, EAB G LPZ doze (SA Case 2) [ma2ITP.in] (1/01) ***PROGENY INGROWTH ON ***

- EXCLUSION AREA BOUNDARY -

Xe-131m 
TOTALS 

Xe-133m 
TOTALS 

Xe-133 
TOTALS 

Xe-135m 
TOTALS 

Xe-135 
TOTALS 

1-131 
TOTALS 

1-132 
TOTALS 

1-133 
TOTALS 

1-134 
TOTALS 

1-135 
TOTALS 

ALL NUCLIDES 
0.5000 h 
1.0000 h 
1.5000 h 
2.0000 h 
4.0000 h 
8.0000 h 
8.5000 h 

24.0000 h 
96.0000 h 

720.0000 h 
TOTALS

EDE 
DOSE 
areM

SKIN-DE 
DOSE 
arem

THY-CDC 
DOSE 
arem

4.29E-09 4.75E-O8 0.00E+00 

3.14E-07 2.09E-06 O.OOE+O0 

5.25E-06 9.92E-06 O.OOE+00 

1.43E-03 4.54E-04 O.OOE+O0 

2.69C-04 4.38E-04 O.OOE+00 

1.41E-02 7.44E-03 8.73E+01 

3.OOE-02 8.86E-03 1.77E-01 

3.34E-02 3.10E-02 2.14E+01 

1.55E-02 5.08E-03 1.32E-02 

5.05E-02 1.53E-02 2.08E+00

7.SlE-02 
6. 88E-02 
6.35E-04 
5. 91E-04 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
1. 4SE-01

3.50E-02 
3.30E-02 
3.14E-04 
3. OOE-04 
0.OOE+00 
0.OOE+00 
0. OOE+00 
0. OOE+00 
O.OOE+00 
0.OOE+00 
6.86E-02

5. 51E+01 
5.4 8E+01 
5.45E-01 
5.42E-01 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
O.OOE+00 
O.OOE+00 
1.11E+02

--- LOW POPULATION 
EDE SKIN-DE 
DOSE DOSE 
mrem area

ZONE --
THY-CDE 

DOSE 
mrem

3.92E-10 4.35E-09 0.O+00 

2.77E-08 1.84E-07 0.OOE+00 

4.66E-07 8.82E-07 0.OOE+00 

8.78C-05 2.79E-05 0.OOE+00 

2.20E-05 3.58E-05 O.OOE+O0 

8.67E-04 4.58C-04 5.37E+00 

1.77E-03 5.23E-04 1.05E-02 

2.04E-03 1.89E-03 1.31E+00 

9.01E-04 2.96E-04 7.67E-04 

3.05E-03 9.21E-04 1.25E-01

4.36E-03 
4. OOE-03 
3.69E-05 
3.4 3E-05 
1.19E-04 
1.84E-04 
0.OOE+00 
0. OOE+00 
0.00E+00 
0.OOE+00 
8.73E-03

2.03E-03 
1.92E-03 
1.82E-05 
1.74E-05 
6.38E-05 
1.09E-04 
0.OOE+00 
0. OOE+00 
0. O+00 
0.OOE+00 
4.16E-03

3.20E+00 
3.18E+00 
3.16E-02 
3.15E-02 
1.24E-01 
2.41E-01 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
6. 81E+00

------------.CONTROL ROOM ------------
EDE 
DOSE 
mrem

1.01E-09 

6.86K-08 

1.16E-06 

6.36E-05 

4.95E-05 

5.21E-04 

6.56E-04 

1.16E-03 

2.04E-04 

1.52E-03 

3.61E-04 
6.79E-04 
6.32E-04 
5.39E-04 
1.23E-03 
7.17E-04 
7.14E-06 
2.29E-06 
5.45E-08 
5.11E-14 
4.17E-03

EDE RATE SKIN-D£ 
DOSE RATE DOSE

THY-CDE 
DOSE

arer/h mrem arem 

2.22E-07 O.OOE+00 

9.08E-06 O.OOE+00 

4.38E-05 0.OOE+00 

4.02E-04 O.OOE+00 

1.60E-03 O.OOE+00 

5.47E-03 6.41E+01 

3.06E-03 7.72E-02 

2.13E-02 1.48E+01 

1.33E-03 3.45E-03 

9.14E-03 1.24E+00

1.40E-03 
1.31E-03 
1.22E-03 
9.51E-04 
3.76E-04 
7.04K-05 
S. 30E-07 
1. 84E-08 
2.30E-14 
0.OOK+00

3.37E-03 
6.47E-03 
6.20E-03 
5.43E-03 
1.31E-02 
8.50E-03 
9.31E-05 
3.18K-05 
8.14E-07 
6.13E-13 
4.32E-02

5.42E+00 
1.07E+01 
1.08E+01 
9. 80E+00 
2.52E+01 
1.80E+01 
2.05E-01 
8.05E-02 
3.12E-03 
5.56E-09 
S. 02E+01

1 t 
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RTL: n/a Form: RE 1.103.3 9/92 
BEAVER VALLEY 
POWER STATION IERS-SFL-95-008 Pg .1 j 

Health Physics Department Re0vision 7 Af Paghen4 C' ~
TRAILSPC Input File For FRP Case 

1LI ',9,1 .OE-3,3.47E-4,1I.OE-5,3.47E-4, 1.0,1 .OE-3,3.47E-4, 1,24.0.2 
'FRP - for CR. EAB & LPZ Dose (SA Case 2) [SA2FRP14 5.inJ (1/01)' 
'Cl ','not used ',0.0,0.0,0.0,0.0 
'C2 %,'Affected SIG ',6.164E-6,0.0,0.0,0.0 
'CR ',1 .73E5,10.,10.,0.0.0.960,0.0 
'PRD',24-0.0 
'PRD',24-0.0, 
'INI',1 .0,' S 24*0.0 
'INI',1 .0,'uCi',1 .72E6,6.01 E6,6.31 E8,4.036,1 .1 3E7,3.27E5,0.0, 
2.05E7, 1.71 El,1I.27E9,3.91 E6,4.21 E7,8.05E5,2.76E6, 
7.02E8,2.77E8,1 .05E9,1 .55E8,6.06E8,5-0.0 
'INr, 1.0,' -,24*0.0 
TIM', 1 800. .5400. ,7200.,1 4400. ,28800.,30600. ,86400. ,3.456E5,2.592E6 
IXPRIV,9-0.0 
'XPRIV,9*0.0 
'XPR',50.0,1 .0,3*1 04. ,2800.,3*50.  
'XRM',9-0.0 
'XRM',5*1 .0,4*0.0 
'XRM', 50.0.1.0,3*104.,2800. .3*50.  
SXRF'.9-0.0 
XRF',9*0.0 
-XRFS,2*0.0,3*1.0,4*0.0 
'XOQEB1,3*1 .04.6-0.0 
'XBREB',3*1.0,6*0.0 
'XOQLZ.,5*6.04,2*4.33,2. 10,0.744 
'XBRLZ,9*1 .0 
'XOQ'.54'2.43,2*1.22,0.890,0.626 
'XBR',91 .0 
OCC',7*1 .0,0.6, 0.4



TRAILS_-PC -- Transport of Radioactive Material in Linear Systems, V1.Oa 
FRP - for CR, EAB & LPZ Dose (SA Case 2) ISA2FRP14-5.in] (1/01)

Cct4P: not ,jn.�-4

--*PROGENY INGROWTH ON **

-- '-'Ar: ,LLecteo SIG COM4P: Control Room 
VOLUME: 1.730E+05 Cu.Ft.  -- -------------------------------------------------------------------------------------

INITIALs. 0.OOOE.0O Kr-83m 1.720E+06 Kr-83m uCi 0.OOOE.0O Kr-83m Q.oOOE+O0 Kr-85m 6.010E+06 Kr-85m 0.OOOE+OO Kr-85m O.OOOE+0Q Kr-95 6.310E+08 Kr-85 0.OOOE+00 Kr-85 0.OOOE.00 Kr-87 4.030E+06 Kr-87 0.OOOE+O0 Kr-87 0.OOOE+00 Kr-88 1.130E+07 Kr-88 0.OOOE+0O Kr-88 0.OOOE400 Kr-89 3.270E+05 Kr-B9 0.OOOE+OO Kr-89 0.OOOE+0O Xe-131m 2.050E+07 Xe-131m 0.OOOE+OO Xe-131m 0.OOOE+OO Xe-133m 1.710E+07 Xe-133m 0.OOOE400 Xe-133m 0.OOOE+OO Xe-133 1.270E+09 Xe-133 CQ.OOOE+O0 Xe-133 0.QOOE+OO Xe-135m 3.910E+06 Xe-135m 0.OOOE+0O Xe-135m O.OOOE+00 Xe-135 4.210E+07 Xe-135 Q.OOOE+00 Xe-135 O.0OOO.00 Xe-137 8.050E+05 Xe-137 0.OOOE+O0 Xe-137 O.OOOE.OO Xe-138 2.760E+06 Xe-138 0.OOOE+OO Xe-138 O.OOOE+OO 1-131 7.020E+08 1-131 0.OOOE+00 1-131 O.OOOE.QO 1-132 2.770E+08 1-132 0.OOOE+00 1-132 O.OOOE+00 1-133 1.050E+09 1-133 O.OOOE+0O 1-133 O.OOOE+00 1-134 1.550E+08 1-134 0.OOOE+00 1-134 O.OOOE+oo 1-115 6.060E+08 1-135 0.OOOE+00 1-135 (to uCi): 1.OOOE+0O 1.000E+00 1.OOoE+00 
-- --------------------------------------------------------------------------------------

'UwX 
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TRAILS_ PC -- Transport of Radioactive Material in Linear Systems, vl.Oa 
FRP - for CR, EAB & LPZ Dose (SA Case 2) ISA2FRP14_5.inj (1/01)

MULTIPLIERS==-. > 
STEP TIME 

1 1.800E+03 
2 5.400E+03 
3 7.200E+03 
4 1.440E+04 
5 2.880E+04 
6 3.060E+04 
7 8.640E+04 
8 3.456E+05 

9 2.592E+06 

MULTIPLIERS ---- > 
STEP TIME,s 

1 1.800E+03 
2 5.400E+03 
3 7.200E+03 
4 1.440E+04 
5 2.880E+04 
6 3.060E+04 
7 8.640E+04 
8 3.456E+05 
9 2.592E+06

***PROGENY INGROWTH ON ***

O.OOOE+00 1/sec 6.164E-06 1/sec 1.OOOE+01 cfm 
O.OOOE+00 0.OOOE+00 INTAKE REDUCT: 0.OOOE+00 
O.OOOE+00 0.OOOE+00 INTAKE REDUCT: 9.600E-01 
O.OOOE+O0 O.OOOE+O0 INTAKE REDUCT: 0.OOOE+00 

------------------------------------------------------------------------------------

XPR 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

X/Q 
s/M3 

1.000E-03 

2.43 
2.43 
2.43 
2.43 
2.43 
1.22 
1.22 

0.890 
0.626

XR•M 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XRF 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .00

ONTROL ROOM-------
Breathing Occupancy 

M3/s 
3.470E-04 1.OOOE+00

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00

XPR 
0.00 
0.00 

0.00 
0.00 
0 .00 
0.00 
0.00 
0.00 
0.00

--- EXCLUSION 
X/Q 
s/M3 

1.OOOE-03

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

0.600 
0.400

1.04 
1.04 
1.04 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XREM 
1.00 
1.00 
1.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00

XRF 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XPR 
50.0 
1.00 
104.  
104.  
104.  

2.800E+03 
50.0 
50.0 
50.0

AREA BOUNDARY --
Breathing 

M3/s 
3.470E-04 

1.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XREM 
50.0 
1.00 
104.  
104.  
104.  

2. 800E+03 
50.0 
50.0 
50.0

--- LOW POPULATION ZONE --
X/Q Breathing 
s/M3 M3/s 

1.OOOE-05 3.470E-04

6.04 
6.04 
6.04 
6.04 
6.04 
4.33 
4.33 
2.10 

0.744

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00

NUC Grp 
NUC Grp 
NUC Grp

REMOVAL: 
1 REL FR: 
2 REL FR: 
3 REL FR:

XRF 
0.00 
0.00 
1.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00

XI 
xx M 

0 M 

~zm

I

OT 

I (0 

"0 
0 

0 

CD 

P..  

a) 
(D
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No 
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TRAILSPC -- Transport of Radioactive Material In Linear Systems, vl.Oa 
FRP - for CR, EAB 6 LPZ Dose (SA Case 2) [SA2FRP14_5.in) (1/01)

STEP TIME 
Kr-83m INITIAL 
Kr-83m TOTALS 

Kr-85m INITIAL 
Kr-85m TOTALS 

Kr-85 INITIAL 
Kr-85 TOTALS 

Kr-87 INITIAL 
Kr-87 TOTALS 

Kr-88 INITIAL 
Kr-88 TOTALS 

Kr-89 INITIAL 
Kr-89 TOTALS 

Xe-131m INITIAL 
Xe-131m TOTALS 

Xe-133m INITIAL 
Xe-133m TOTALS 

Xe-133 INITIAL 
Xe-133 TOTALS 

Xe-135m INITIAL 
Xe-135m TOTALS 

Xe-135 INITIAL 
Xe-135 TOTALS 

Xe-137 INITIAL 
Xe-137 TOTALS 

Xe-138 INITIAL 
Xe-138 TOTALS 

1-131 INITIAL 
1-131 TOTALS

not used 
CURRENT INTEGRD 

uCi uCi-sec 
O.OOOE+00 

O.OOOE+00 

o.0O°E+00 
0.OOOE+00 

0.OOOE+00 
O.OOOE+00 

O.OOOE÷00 
0.OOOE+00 

O.OOOE+00 
O.OOOE00 

O.OOOE+00 
0.OOOE+00 

OOOOE+00 

0.OOOE+00 

0.OOOE+00 
0.OOOE+00 

O.OOOE+00 
0.OOOE+00 

O.OOOEtO0 
0.OOOE+00 

0.OOOE+00 
0.OOOE+00 

0.OOOE+00 
O.OOOE+00 

0.OOOE+00 
0.OOOE+00 

O.OOOE+00 
0.OOOE+00

Affected SIG 
CURRENT INTEGRD 
uCi uCi-sec 

1.720E÷06

6. 010E+06 

6.310E+08 

4.030E+06 

1. 130E+07 

3.270E+05 

2.050E+07 

1.710E+07 

1.270E÷09 

3.910E+06 

4.210E+07 

8. 050E+05 

2. 760E+06 

7.020E÷08

***PROGENY INGROWTH ON **

AVERAGE 
RELEASED RELEASE 
uCi uCi/sec

1.548E+10 9.134E+04

1.266E+11 

1.367E÷15 

2.559E÷10 

1.544E+11 

8. 930E+07 

2. 499E÷13 

6.683E+12 

7.815E+14 

3.041E+12

5. 708E+05 

1. 026E+08 

1. 560E+05 

8.299E+05 

5.504E+02 

3.315E+06 

2.867E+06 

2. 055Ee08 

1. 078E+ 07

1.936E+13 2. 36E+07

2. 663E+08 

3. 351E+09 

5. 463E+14

1.642E+03 

2. 065E+04 

1.126E+08

----------.CONTROL ROOM ----------
CURRENT CURRENT INTEGRD 
uCi uCi/cc uCi-sec 
0.OOOE+00 

3.148E+05

0. OOE00 

0. OOOE÷00 

0.OOOE+00 

0. OOOE+00 
O.O00E+O0 

0. OOOE+00 

0. OOOE+00 

o.OOOE+00 

0. OOE÷00 

0. OOOE+00 

0. OOOE+00 

0-O00E+O00 

0. OOOE+O0

2. 904E+06 

6.791E+08 

4. 077E+05 

3.614E406 

B. 526E+01 

2.185E+07 

1. 868E+07 

1.34 9E+09 

1. 957E+07 

1. 510E+08 

3. 068E+02 

1. 122E+04 

8. 623E+07

8 w 
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AVERAGE 
EASED RELEA 

uCi/sec 

57E+07 

)5E+08 

5E+06 

4E+07

**'PROGENY INGROWTH ON *** 

----------.CONTROL ROOM ----------
SE CURRENT CURRENT INTEGRD 

uCi uCi/cc uCi-sec 
O.O 0E+00 

1.420E+07 

0.000E+00 

1.159E+08 

0.O00E+00 

3.375E+06 

O.OOOE+00 

5.279E+07

TRAILS_ PC -- Transport of Radioactive Material in Linear Systems, vl.Oa FRP - for CR, EAB & LPZ Dose (SA Case 2) [SA2FRP14_5.1n] (1/01) 

not used Affected S/G 
CURRENT INTEGRD CURRENT INTEGRD RELI STEP TIME uCi uCi-sec uCi uCi-sec uCi 

1-132 INITIAL 0.OOOE+00 2.770E+08 
1-132 TOTALS O.OOOE+00 3.099E+12 1.7 

1-133 INITIAL 0.OOOE+00 1.050E+09 
1-133 TOTALS O.O00E+0o 9.717E+13 1.5C 

1-134 INITIAL 0.OOOE+00 1.550E+08 
1-134 TOTALS 0.OOOE+O0 6.865E+1I 4.22 

1-135 INITIAL O.000E+O0 6.060E+08 
1-135 TOTALS O.OOOE+00 1.849E+13 6.75
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TRAILSPC -- Transport of Radioactive Material in Linear Systems, vI.Oa 
FRP - for CR, EAB & LPZ Dose (SA Case 2) ISA2FRPI4_5.inj (1/01)

- EXCLUSION AREA BOUNDARY 
EDE SKIN-DE THY-CDE
DOSE DOSE DOSE
mrem mrem mrem

Kr-83m 
TOTALS 

Kr-85m 
TOTALS 

Kr-85 
TOTALS 

Kr-87 
TOTALS 

Kr-88 
TOTALS 

Kr-89 
TOTALS 

Xe-131m 
TOTALS 

Xe-133m 
TOTALS 

Xe-133 
TOTALS 

Xe-135m 
TOTALS 

Xe-135 
TOTALS 

Xe-137 
TOTALS 

Xe-138 
TOTALS 

1-131 
TOTALS

0. OOE+O0 

1.19E-02 

1.42E+O0 

3.74E-02 

3.19E-02 

2.OOE-04 

1.39E-02 

2.45E-02 

6.05E-01 

7.35E-02 

2.27E-01 

7. 83E-04 

3. 17E-03

O.OOE+O0 

0. OOE+O0 

0. OOE+O0 

O.OOE+O0 

O.OOE+OO 

O.OOE+0O 

O.OOE+00 

0. OOE+00 

0.OOE+00 

0.OOE+OO 

0. OOE+00 

0. OOE+O0 

0. OOE+0O

1.91E+00 1.01E+00 1.18E+04

--- LOW POPULATION ZONE --
EDE SKIN-DE THY-CDE 
DOSE DOSE DOSE 
mrem mrem mrem 

8.20E-08 O.OOE+O0 O.OOE+00 

8.93E-04 1.76E-03 O.OOE+00 

2.20E-03 3.08E-01 O.OOE+O0 

1.33E-03 3.17E-03 O.OOE+O0 

1.80E-02 3.95E-03 O.OOE+O0 

1.07E-05 1.16E-05 O.OOE+O0 

2.72E-04 3.01E-03 O.OOE+00 

8.18E-04 5.44E-03 O.OOE+0O 

6.93E-02 1.31E-01 O.OOE+O0 

4.43E-02 1.41E-02 0.OOE+00 

5.61E-02 9.13E-02 O.OOE+O0 

3.OOE-06 4.55E-05 O.OOE+00 

2.48E-04 1.84E-04 O.OOE+0O 

4.12E-C1 2.17E-01 2.55Ei03

'*PROGENY INGROWTH ON *** 

------------.CONTROL ROOM -----------
EDE EDE RATE SKIN-DE THY-CDE 
DOSE DOSE RATE DOSE DOSE 
mrem mrem/h mrem mrem 

4.80E-08 O.OOE+00 0.00E+00 

7.71E-04 3.03E-02 O.OOE+00 

2.48E-03. 6.89E+00 O.OOE+OO 

5.93E-04 2,80E-02 O.OOE+00 

1.33E-02 5.82E-02 O.OOE+oo 

2.82E-07 6.09E-06 O.OOE+00 

3.04E-04 6.71E-02 O.OOE+00 

9.05E-04 1.20E-01 O.OOE+00 

7.72E-02 2.91E+00 O.OOE+00 

1.37E-02 8.65E-02 O.OOE+00 

6.15E-02 1.99E+00 O.OOE+O0 

9.53E-08 2.87E-05 0.OOE+O0 

2.29E-05 3.39E-04 O.OOE+O0

5.36E-02 5.62E-01 6.60E+03

8. 11E-07 

6.05E-03 

1.01E-02 

1.58E-02 

1.45E-01 

1.84E-04 

1.26E-03 

3.68E-03 

3.20E-01 

2.31E-01 

1.40E-01 

5.17E-05 

4.25E-03
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TRAILSPC -- Transport of Radioactive Material in Linear Systems, Vl.Oa 
FRP - for CR, EAB & LPZ Dose (SA Case 2) [SA2FRP14.5.inj (1/01)

- EXCLUSION AREA BOUNDARY -

1-132 
TOTALS 

1-133 
TOTALS

1-134 
TOTALS 

1-135 
TOTALS 

ALL NUCLIDES 
0.5000 h 
1.5000 h 
2.0000 h 
4.0000 h 
8.0000 h 
8.5000 h 

24.0000 h 
96.0000 h 

720.0000 h 
TOTALS

EDE 
DOSE 
mrem

SKIN-DE 
DOSE 
mrem

THY-CDE 
DOSE 
mrem

3.56E+00 1.05E+00 2.10E+01 

4.46E+00 4.14E+00 2.87E+03 

1.54E+00 5.07E-01 1.31E+00 

6.53E÷00 1.98E+00 2.68E+02

5.40E+00 
9.36E+00 
4.12E+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0. OOE+0O 
1.e 9E+01

3.02E+00 
5.54E+00 
2.57E+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE,00 
0. OOE+00 
1.11E+01

3.84E+03 
7.49E+03 
3.65E+03 
O.OOE+00 
0. OOE+00 
0.OOE+00 
0.OOE+00 
0.OOE+00 
O.OOE+00 
1.50E+04

--- LOW POPULATION
SKIN-DE 

DOSE 
mrem

EDE 
DOSE 
mrem

**'PROGENY INGROWTH ON **

ZONE --
THY-CDE 

DOSE 
mrem

4.01E-01 1.19E-01 2.37E+00 

8.84E-O1 8.21E-01 5.68E+02 

1.11E-01 3.66E-02 9.48E-02 

1.08E+00 3.26E-01 4.43E+01

3.13E-01 
5.44E-01 
2.39E-01 
8.08E-01 
1.18E+00 
O.OOE+00 
O.OOE+00 
0. OOE+00 
0. OOE+00 
3.08E+00

1.75E-01 
3. 22E-01 
1.4 9E-01 
5.41E-01 
8. 95E-01 
0. OOE+00 
O.OOE+00 
0.OOE+00 

0.OOE+00 
2. 08E+ 00

2.23E+02 
4. 35E+02 
2.12E+02 
8.14E+02 
1. 48E+03 
0.OOE+00 
0. OOE+ 00 
0.OOE+00 
0. OOE+00 
3. 16E+03

------------.CONTROL ROOM ------------
EDE 
DOSE 
mrem

5.50E-02 

1. 16E-01 

1. 51E-02 

1.43E-01 

2. 59E-02 
9. 46E-02 
4. 31E-02 
1. 47E-01 
2.35E-01 
5.55E-03 
1.81E-03 
4. 90E-05 
6.20E-11 
5. 53E-01

EDE RATE 
DOSE RATE 
mrem/h

SKIN-DE 
DOSE 
mrem

THY-CDE 
DOSE 
mrem

3.24E-01 6.48E+00 

2.14E+00 1.48E+03 

9.88E-02 2.56E-01 

8.62E-01 1.17E+02

1.01E-01 
8. 93E-02 
8.32E-02 
6.7 1E-02 
5. 49E-02 
4. 1OE-04 
1.59E-05 
2.7 8E-11 
0.OOE+00

2. 92E-01 
1.11E+00 
6.26E-01 
3. 70E+00 
1.OOE+01 
2.75E-01 
1.05E-01 
3. 92E-03 
8.19E-09 
1. 62E+01

3.78E+02 
1.51E+03 
7.25E+02 
2. 32E+03 
3. 17E+03 
6.86E+01 
2. 69E+01 
1. 04E+00 
1. 85E-06 
8.20E+03

V w 

0 

x:* P 

m 

Mi 
M 

> 
r r

-4 

OI 
r

C0 

9o 0 

C, 
CZ)

mI

S 

0 
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Unit I Concurrent Iodine Spike Addendum 

This addendum is valid for total T.S. operational leakage (identified and unidentified leakage). Iodine DCFa are taken 
from Federal Guidance Report No 11. and are consistent with ICRP 26/30 methodology.  

This addendum provides references, inputs, assumptions and calculation for the concurrent iodine spike postulated to occur coincident with certain design basis acdetg (DBA). The analyst should ensure that the Inputs and assumptions used herein are valid and applied in the limiting direction when used In any particular DBA analysis. The calculation is included below as an embedded EXCEL 95 spreadsheet Any modification or change requires hand checking of the math as this sprmdsbet is not subject to the SQA program of REAP 1.104. The methodology is identical to that of ERS-SFL-96.011 and -012. Significant changes were made to the RCS mass, RCS Tech- Spec. leak rate and letdown (purification) flow, and the final appearance rates are, therefore, changed.  

Input Parameters/Assumption: 

RCS Tech. Spec. leakagel gpm unidentified leakage + 10 gpm identified leakage - 11 gpm (used 1 gm/cc for density conversion consistent with leak rate determination methodology) (ref. Unit 1 T. S. 3.4.6.2) NOTE: Includes 
T/S primary to secondary leakage.  

RCS Mass The RCS mass is calculated from the following component volumes provided in EM No.: 116251 and RCS Density @ 576.6 OF provided in EM No.: 116252.  

RCS excluding PZR, 0% S/G plgd - 8099 f11 PZR water @ 100% power - 70811W RCS excluding PzR, 30% S/G plgd - 7127 f1 PZR water @ 0% power - 3401t3 
Main RCS Density @ 576.6 OF - 44.13 Ib/ f? 

Purification efficiency (PE) I is used in this calculation. 0.9 was used previously based on a DF - 10 for iodine.(ref Westinghouse letter DMW 4704, 1982 as used in SWEC 12241-UR(B)-224, and Unit I UFSAR Table 14B5) Note: purification efficiency (PF) - I- I/DF. The actual DF is much higher, possibly 1000 to 10000, which results in a PE - 0.999 to 0.9999. Since the actual DF is unknown, assuming the PE - I bounds the calculation.  

Purification flow rate 120 gpm is used to bound calculation (the maximum given in EM Nr 117705).  

Iodine decay constants 1-131 9.9783E-7 sec4 
1-132 8.3713E-5 sec4 
1-133 9.2568E,6 sec4 
1-134 2.1963E-4 sec4 
1-135 2.9129E-5 sec4 

(rle ERS-SFL-93-018) 

Formula for iodine loss constant - - (F*E/M) + (L/M) + 
(ref EPRI Report. Review of Iodine Spike Data from PWR 
Pow P•s in Relation to SGTR with MSLB, TR-103680) 

Formula for iodine spikeAppearance me = Equilibrium Concentration * M * ; 
(ref. EPRI Report, Review of Iodine Spike Data from PWR 
Power Plants in Relation to SGTR with MSLB, TR-103680

l•qfql* . -- I- z'q • ........
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Concurrent Iodine Spike Appearance Rates

lambda = XTtIOu

XTotaWOut = XLD + ;R + XTSLR

XR = removal via (radiological) decay = ln(2) I tj,2

;CLD = removal via letdown flow = LD x E / RCS Mass 
where: LD = 120 gpm (max), RCS Mass depends on % power, % S/G plugged and 
where: E = purification efficiency = 1 - 1/DF, where: 
DF = Decontamination Factor, = infinity for Iodine; E = 1 - I/infinity = 1 

;TSLR = removal via Technical Specification Leakrate = TSLR / RCS Mass, where: 
TSLR = identified (included primary-to-secondary) + unidentified = 11 gpm 

Concurrent Iodine Spike Appearance Rate = TS DE-1-1 31 x RCS Mass x XA

I
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Concurrent Iodine Spike Appearance Rate Calculation 
Sensitivity Analysis Case 2: 0% Power, 30% S/G Plgd

RCS Iodine Concentration (uCi/gm) @0.10 uCi/gm Dose Equivalent Iodine 131: 
x = x

Thyroid DCF * 

(Sv/Bq) 
2.92E-07 
1.74E-09 
4.86E-08 
2.88E-1 0 
8.46E-09

Conversion 
(mrem/uCly(Sv/Bq) 

3.70E+09 
3.70E+09 
3.70E+09 
3.70E+09 
3.70E+09

(mrem/uCi) 
1.08E+03 
6.44E+00 
1.80E+02 
1.07E+00 
3.13E+01

1% FF 
(uCi/gm) 

2.69E+00 
1.06E+00 
4.03E+00 
5.94E-01 
2.32E+00

1% FF iodine 
dose (mrem/gm) 

2.91 E+03 
6.82E+00 
7.25E+02 
6.33E-01 
7.26E+01

* ref. Federal Guidance Report No. 11
3.71 E+03 

Iodine 131 DCF Q 1% FF 
SIF (mrem/uCi) DE 1-131(uCi/1 

3.71 E+03 1.08E+03 3.435
gm)

1% FF 
(uCVgm) 

1-131 2.69E+00 
1-132 1.06E+00 
1-133 4.03E+00 
1-134 5.94E-01 
1-135 2.32E+00

/ 
1% FF 

DE 1-131 (uC/gm) 
3.435 
3.435 
3.435 
3.435 
3.435

DE 1-131 
1 (uCi/gm) 

7.83E-01 
3.09E-01 
1.17E+00 
1.73E-01 
6.75E-01

x 

0.10 
0.10 
0.10 
0.10 
0.10

RCS I 0.10 
DE-1131 (uCilgm) 

7.83E-02 
3.09E-02 
1.17E-01 
1.73E-02 
6.75E-02

Concurrent Iodine Soike Atoearance Rate:
L (RCS TS leakage) = F (purif flow rate) = 

(gpm) (gm/gal) (grrmin) (gal/min) (gm/gal) (gm/min) 
11 3785.3 4.1638E+04 120 3785.3 4.5424E+05 

RCS mass, 0% Power, 30% S/G plgd = E (purification 
x x = efficiency) 

(ft3) (lb/ft3) (Ibm) (gm/Ibm) (gm) (-) 
7467 44.13 3.30E+05 453.592 1.4947E+08 1 

*Main RCS Density at 576 OF (EM No.:118252) 

Net lambda (all lambda's in sec"l, 60 sec/min) 
+ ~+ 

=(FLE)/M =IM Decay Net Lambda 
1-131 5.0651 E-05 4.6430E-06 9.9783E-07 5.6291 E-05 
1-132 5.0651E-05 4.6430E-06 8.3713E-05 1.3901 E-04 
1-133 5.0651 E-05 4.6430E-06 9.2568E-06 6.4550E-05 
1-134 5.0651E-05 4.6430E-06 2.1963E-04 2.7492E-04 
1-135 5.0651E-05 4.6430E-06 2.9129E-05 8.4423E-05

Appearance rate 
conc@ 0.10 

(uCi/gm) 
1-131 7.83E-02 
1-132 3.09E-02 
1-133 1.17E-01 
1-134 1.73E-02 
1-135 6.75E-02

x 
M 

(gm) 
1.49E+08 
1.49E+08 
1.49E+08 
1.49E+08 
1.49E+08

x 
net lambda 

(sec"1) 
5.6291 E-05 
1.3901 E-04 
6.4550E-05 
2.7492E-04 
8.4423E-05

o 0.10 uCi/gm 
(uCi/sec) 

6.5892E+02 
6.4118E+02 
1.1320E+03 
7.1061 E+02 
8.5228E+02

RATE x 500 
(Ci/sec) 

3.29E-01 
3.21 E-01 
5.66E-01 
3.55E-01 
4.26E-01

1-131 
1-132 
1-133 
1-134 
1-135

I
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Unit 1 Main Steam Line Break With Reduced Letdown Flow 
Thi Appendix documents the Unit I Main Steam Line Break radiological analysis described in the main body of this calculation package with the effects associated with the Chemical and Volume Control System letdown flow rate reduced and controlled at a80 gpm. When controlled within this value, the reduced RCS clean-up will cause the RCS liquid iodine concentration to increase with a given iodine leakage rate from failed fAel, as compared to higher letdown flow rates. Lowering the letdown flow rate effectively limits the allowable iodine leakage rate because of the Technical Specification limit on RCS dose equivalent iodine 131 specific activity.  

The iodine leakage rate during steady-state operation is used as the basis for calculating the magnitude of the assumed concurrent iodine spike. The leakage rate during steady state is increased by a factor of 500, and this new rate is the assumed spike leakage rate. Thus, by reducing the allowable steady-state and spike leak rates, the analysis accident 
dose is reduced.  

In the Main Steam Line Break radiological consequence analysis, reducing the letdown flow and iodine spike rates will affect the FRC and lTC cases only, as only these include the concurrent iodine spike. This Appendix provides the analysis of the maximized accident-induced primary-to-secondary leakage when letdown flow is limited to O80 gpm.  Additionally, when this leakage increases, the FRP case is affected, and so it is also included in this Appendix.  
The methodology, assumptions and input data provided in the main body of this calculation remain unchanged with the 
following exceptions: 

2.1 FRP, FRC 

Release rate based on rupture primary-to-secondary leak rate. Total leak rate includes accident Induced plus allowable prm-accident leakage as permitted by facility Technical Specifications. Using sensitivity analysis not Included in this calculation package, 20.5 gpm accident Induced leakage, in combination with the other limiting operating and design parameters, has been determined to be the maximum accident primary-to-secondary leak rate that will maintain the accident doses within acceptable limits. The results for the bounding case of 0% power, 30% plugging are listed In the 
tables below.  

NOTE: For the FRC case the RCS mass values used exclude pressurizer volume since in the first 4 hours post accident, when the concurrent Iodine spike occurs, the pressurizer volume is assumed to not equilibrate with the remaining RCS volume.  

FRC Release Rate Constant: 

A (205 gallmin + (150gal/d / 1440min/d))* 37853 cclgal * I glcc 9.112E-06s-' (7127ft' * 4413 IbmfJ3) * 453592g/ibm* 60s/rmin 
FRP Release Rate Constant.  

A = (2(15 gallmin+ 050galld / 1440min/d)) * 37853 cclgal*l g/cc =69E_06sI 
'7A' &S*A ' L .9E~

2.2 Concurrent Iodine Spike Rate (pUsec) [Calculated - See following page]

""w ,j, - "t"1U1Jiw3r) 43i32 g1/,,m" 6Os/min
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RESULTS - USING RESTRICTED LETDOWN FLOW RATE OF :00 GPM 

The TRAILSPC Input and output files are provided as part of this Appendix, and the dose results 
summarized below.

Control Room Doses 
Co-Incident Spike

1.49E+01

-I mi i Ime) (rm

Thyroid External Skin Thyroid External Skin 
CDE EDE DE CDE EDE DE 

Case (mrem) (mmm) (mrem) Case (mrem) (mrem) (mrem) 
ASA 2.41E+00 7.78E-O5 9.50E-04 ASA 2.41 E+00 7.78E-05 9.50E-04 
FLI 2.06E+03 6.56E-02 7.59E-01 FL 2.06E+03 6.56E-02 7.59E-01 
ILI 1.49E+01 4.85E-04 6.40E-03 I1. 1.49E+01 4.85E-04 8.40E-03 
ITN O.OOE+00 1.65E-03 1.62E-01 ITN O.OOE+00 1.65E-03 1.62E-01 
ITC 3.01E+01 2.88E-03 2.62E-02 ITP 8.02E+01 4.17E-03 4.32E-02 
FRC 1.90E+04 2.02E+00 3.92E+01 FRP 1.14E+04 7.66E-01 2.21 E+01 

Total: 2.11E+04 2.09E+00 4.02E+01 Total: 1.36E+04 8.38E-01 2.31E+01 

EAB 0 - 2 hour Doses 
Co-incident Spike Pre-Incident Spike 

Thyroid External Skin Thyroid External Skin 
CDE EDE DE CDE EDE DE 

Case (mrem) (mrem) (mrem) Case (mrem) (mrem) (mrem) 
ASA 1.69E+00 1.28E-03 7.29E-04 ASA 1.69E+00 1.28E-03 7.29E-04 
FLI 1.44E+03 1.08E+00 5.84E-01 FLI 1.44E+03 1.08E+00 5.84E-01 
ILI 2.94E+01 2.04E-02 1.14E-02 I1. 2.94E+01 2.04E-02 1.14E-02 

ITN O.OOE+00 8.41E-03 3.29E-02 ITN O.OOE+00 8.41E-03 3.29E-02 
ITC 7.64E+01 2.28E-01 8.91E-02 ITP 1.11E+02 1.45E-O1 6.86E-02 
FRC 2.82E+04 7.84E+01 3.41E+01 FRP 2.10E+04 2.64E+01 1.56E+01 

Total: 2.97E+04 7.97E+01 3.48E+01 Total: 2.26E+04 2.77E+01 1.63E+01 

LPZ 0 - 30 days Doses 
Co-Incident Spike Pro-Incident Spike

Case 

ASA 
FU 

IU 
ITN 

ITC 
FRC 

Total:

CDE EDE 
(mrem) (mrem) 

9.81E-02 7.46E-05 
8.37E+01 6.29E-02 
5.11 E+00 3.03E-03 
O.OOE+00 1.61E-03 
6.22E+00 1.62E-02 
1.75E+04 3.20E+01 
1.76E+04 3.21E+01

ECE emal 
EDE 

(torero)

4.23E-05 
3.39E-02 

1.81E-03 
7.37E-03 

6.56E-03 
1.49E+01

Case

ASA 
FIU 
ILI 
ITN 
ITP 
FRP
FRP 4.31 Ee03

Total: 4.41E+03

9.81E-02 
8.37E+01 
5.11E+00 
O.OOE+00 
6.81E+00 
4.31E-"03

7.46E-05 

6.29E-02 
3.03E-03 

1.61E-03 
8.73E-03 
4.22E+:00

4.30E+00 2.89E+00

4.23E-05 
3.39E-02 

1.81E-03 
7.37E-03 

4.16E-03 
2.84E+00

Nu~n 
DE 

(mremn)

Thyroid 
CDE 

(totem)
I.

Skin 
DE 

(mrem)
E

B

Pm-in•1dAnt RNI, a
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CONCLUSION - USING RESTRICTED LETDOWN FLOW RATE OF <80 GPM 

The analysis in this Appendix has established that the maximum primary-to-secondary leak rate that 
could be tolerated during a MSLB outside of containment is 20.6042 gpm (20.5 gpm accident induced + 
150 gpd Technical Specification limit) if the RCS specific activity is maintained -0.10 XCi/gm DE 1-131 
and secondary liquid specific activity is maintained •0.05 !LCi/gm DE 1-131, AND letdown flow rate is 
restricted to •80 gpm. The EAB thyroid dose remains limiting.  

Offsite doses are a small fraction of the applicable regulatory limits of 10 CFR 100.1148 of 300 rem 
thyroid and 25 rem whole body, and are less than the more restrictive guidance criteria in the Standard 
Review Plan2 of 30 rem thyroid and 2.5 rem whole body. Control room operator doses are less than the 
10 CFR 5049 criteria of 5 rem whole body or its equivalent to any part of the body.  

The bounding doses for the main steam line break design basis accident at Beaver Valley Unit 1 are 
represented by the event that includes the design basis co-incident iodine spike. These values, reported 
consistent with the above guidance and UFSAR reporting past practice, are: 

Co-incident Iodine Spike Analysis Summary: 

Thyroid CDE (rem) EDE (rem) Skin DE (rem) 

Control room 2.2E+01 <2E-01 <1E+00 
EAB 3.OE+01 <2E-01 N/A 

LPZ 1.8E+01 <2E-01 N/A

The doses for the pre-accident iodine spike are all within the above values.
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Concurrent Iodine Spike Appearance Rate Calculation 
Sensitivity Analysis Case 2: 0% Power, 30% S/G Plgd

RCS Iodine Concentration (uCi/gm)@ 0.10 uCilgm Dose Equivalent Iodine 131: 
x = x

Thyroid DCF 
(Sv/Bq) 

2.92E-07 
1.74E-09 
4.86E-08 
2.88E-1 0 
8.46E-09

Conversion 
(mrem/uCi)/(Sv/Bq) 

3.70E+09 
3.70E+09 
3.70E+09 
3.70E+09 
3.70E+09

* ref. Federal Guidance Report No. 11 

I

(mrem/uCi) 
1.08E+03 
6.44E+00 
1.80E+02 
1.07E+00 
3.13E+01

.71 
3.71 E+03

1% FF DE 1-131 
DE 1-131 (uCVgm) Q I (uCi/gm) 

3.435 7.83E-01 
3.435 3.09E-01 
3.435 1.17E+00 
3.435 1.73E-01 
3.435 6.75E-01

1% FF 
(uCi/gm) 

2.69E+00 
1.06E+00 
4.03E+00 
5.94E-01 
2.32E+00

/ 
Iodine 131 DCF 

(mrem/uCi) 
1.08E+03 

x 

0.10 
0.10 
0.10 
0.10 
0.10

1% FF iodine 
dose (mrem/gm) 

2.91 E+03 
6.82E+00 
7.25E+02 
6.33E-01 
7.26E+01
3.71 E+03

§ 1% FF 
DE I-131 (uCl/gm) 

3.435 

RCS I 0.10 
DE-1131 (uCi/gm) 

7.83E-02 
3.09E-02 
1.17E-01 
1.73E-02 
6.75E-02

Concurrent Iodine Spike Appearance Rate: 
L (RCS TS leakage) = F (purif flow rate) = 

x -x 

(gpm) (gm/gal) (gm/min) (gal/min) (gm/gal) (gm/min) 
11 3785.3 4.1638E+04 80 3785.3 3.0282E+05 

RCS mass, 0% Power, 30% S/G plgd z E (purification 
x = x = efficiency) 

(ft3) (lb/ft3)* (Ibm) (gm/Ibm) (gm) (-) 
7467 44.13 3.30E+05 453.592 1.4947E+08 1 

,*Main RCS Density at 576 OF (EM No.:116252) _ _ 

Net lambda (all lambda's in sec"1 , 60 sec/min) 
4, 4. -

=(F*E)/M =L/M Decay Net Lambda 
1-131 3.3767E-05 4.6430E-06 9.9783E-07 3.9408E-05 
1-132 3.3767E-05 4.6430E-06 8.3713E-05 1.2212E-04 
1-133 3.3767E-05 4.6430E-08 9.2568E-06 4.7667E-05 
1-134 3.3767E-05 4.6430E-06 2.1963E-04 2.5804E-04 
1-135 3.3767E-05 4.6430E-06 2.9129E-05 6.7539E-05 

Appearance rate X X = 
conc Q 0.10 M net lambda M 0.10 uCi/gm RATE x 500 

(uCi/gm) (gm) (sec"l) (uCi/sec) (Ci/sec) 
1-131 7.83E-02 1.49E+08 3.9408E-05 4.6129E+02 2.31 E-01 
1-132 3.09E-02 1.49E+08 1.2212E-04 5.6330E+02 2.82E-01 
1-133 1.17E-01 1.49E+08 4.7667E-05 8.3591E+02 4.18E-01 
1-134 1.73E-02 1.49E+08 2.5804E-04 6.6697E+02 3.33E-01 
1-135 6.75E-02 1.49E+08 6.7539E-05 6.8183E+02 3.41E-01

1-131 
1-132 
1-133 
1-134 
1-135

1-131 
1-132 
1-133 
1-134 
1-135

1% FF 
(uCi/gm) 
2.69E+00 
1.06E+00 
4.03E+00 
5.94E-01 
2.32E+00
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TRAILSPC Input File For ITC Case 

11 ',10,1.OE-3,3.47E-4,1.OE-5,3.47E-4,1.0,1.OE-3,3.47E-4,1,24,0,2 
'ITC - for CR, EAB & LPZ dose (80 gpm letdown) [ITC20-5.in] (1/01)' 
V ','not used',0.0,0.0,0.0,0.0 
=','intact S/G',9.213E-8,0.0,0.0,0.0 
CR -,1.73E5.10.,10..0.0,0.960.0.0 
'PRD',24*0.0 
'PRD',14*0.0,2.31ES,2.82E5,4.18E5,3.33E5,3.4lE5,5*0.0 
INI',I.O,' ',24-0.0 
'INI',1.0,'uCi',14*0.0,1.12E7,4.4OE6,1.67E7,2.47E6,9.64E6,5*0.0 
INI',1.0,' ',24-0.0 
'TIW,1800.,3600..5400.,7200.,14400.,28800..30600.,86400.,3.456E5,2.592E6 
'XPF;V,10-0.0 
XPF;V,5*1.0,.002,4*0.0 
'XPR',50.0,2*1.0,3*104.,2800.,3*50.  
XRIW,10-0.0 
-XRM-,2*1.0.4-0.01,4*0.0 
XRM',50.0,2*1.0,3*104.,2800.,3*50.  
'XRF,10*0.0 
XRP, 10-0.0 
'XRF',3*0.0.3*1.0,4-0.0 
XOQEB',4*1.04,6*0.0 

XBRE13',41.0,13*10.0 
X0QLZ,6-6.04.2*4.33,2.10,0.744 
'XBRLZ!,10*1.0 
XOQ',6-2.43,2*1.22,0.890,0.626 
'XBR',10*1.0 
-0CC-,8*1.0,0.6,0.4



TRAILS PC -- Transport of Radioactive Material in Linear Systems# V1.0a 
ITC - for CR, EAB A LPZ dose (80 gpm letdown) (ITC20_5.inj (1/01)

CCIP: not used

INITIALS 

ACT MULT (to uCi)s 

PRODUCTIONCuCi/s:

CCQP: intact S/G

***PROGENY INGROWNH ON *** 

CCOP: Control Room 
VOLUME: 1.730E+05 Cu.Ft.

0.000E+00 1-131 1.120E+07 1-131 uCi 0.OOE+00 1-131 
0.OOOE+00 1-132 4.400E+06 1-132 0.OOOE+00 1-132 
O.OOOE+00 1-133 1.670E+07 1-133 O.OOOE+0O 1-133 
0.OOOE+00 1-134 2.470E+06 1-134 O.OOOE+00 1-134 
O.OOOE+00 1-135 9.640E+06 1-135 0.OOOE+00 1-135 
1.OOOE+00 1.OOOE+00 1.000E+00 
----------------------------------------------------------------------
0. OOOE+00 
0. OOOE+00 
0. OOOE+00 
0. OOOE+00 
0.0002+00

1-131 
1-132 
1-133 
1-134 
1-133

2.310E+05 
2.820E+05 
4.180E+05 
3.330E+05 
3.410E+05

1-131 
1-132 
1-133 
1-134 
1-135

INTAKES 1.OOOE+01 CFM
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TRAILS PC -- Transport of Radioactive Material in Linear Systems, V1.0a 
ITC - for CR, EAB & LPZ dose (80 gpm letdown) (ITC20 5.in] (1/01)

COMP: not used

INITIAL: 

ACT MULT (to uCil: 

PRODUCTION, uCi/sa

COMP: intact S/G

***PROGENY INGROWTH ON *** 

CCOP: Control Room 
VOLUME: 1.730E+05 Cu.Ft.

0.000E+00 1-131 1.120E+07 1-131 uCL 0.000£+00 1-131 
0.000E+00 1-132 4.400E+06 1-132 0.000E+00 1-132 
0.0003+00 1-133 1.670E+07 1-133 O.000E+00 1-133 
0.0003+00 1-134 2.470E+06 1-134 0.000E+00 1-134 
0.0003+00 1-135 9.640E+06 1-135 0.0003+00 1-135 
1.O00E+00 1.000E+00 1.000£+00 
--------------------------------------------------------------------------
0.000E+00 
0.000E+00 
0. 000E+00 
0.O00E+00 
0.000E+00

1-131 
1-132 
1-133 
1-134 
1-135

2.310E+05 
2.820E+05 
4.180E+05 
3.330E+05 
3.410E+05

1-131 
1-132 
1-133 
1-134 
1-135

INTAKE: 1.000E+01 CFM
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TRAILSPC -- Transport of Radioactive Material in Linear Systems, vl.Oa 
ITC - for CR, EAB & LPZ done (80 gpm letdown) [ITC20 5.in] (1/01) ***PROGENY INGROWTH ON ***

REMOVAL: 
NUC Grp 1 REL FR:.  
MUC Grp 2 REL FR: 
NUC Grp 3 REL FRi 

MULTIPLIERS-> 
STEP TIME 

I 1.800E+03 
2 3.600E+03 
3 5.400E+03 
4 7.200E+03 
5 1.440E+04 
6 2.880E+04 
7 3.060E+04 
8 8.640E+04 
9 3.456E+05 

10 2.592E+06 

MULTIPLIERS-> 
STEP TIME,.x 

1 1.800E+03 
2 3.600E+03 
3 5.400E+03 
4 7.200E+03 
5 1.440E+04 
6 2.880E+04 
7 3.060E+04 
8 8.640E+04 
9 3.456E+05 

10 2.592E+06

O.OOO£00 l/sec 9.213E-08 1/sec 1.OOO+01 cfm 
0.OOO+O00 0.OOOE+00 INTAKE REDUCT: 0.OOOE÷00 
O.OOO+00 O.OOOE+O0 INTAKE REDUCT: 9.600E-01 
O.OOO+00 0.OOOE+00 INTAKE REDUCT: 0.OOO£+00

XPR 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XREM 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XRF 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XPR 
1.00 
1.00 
1.00 
1.00 
1.00 

2. 000E-03 
0.00 
0.00 
0.00 
0.00

-------- CONTROL ROOM--------
X/Q Breathing Occupancy 
a/M3 M3/s 

1.000E-03 3.470E-04 1.000E+00

2.43 
2.43 
2.43 
2.43 
2.43 
2.43 
1.22 
1.22 

0.890 
0.626

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

0.600 
0.400

XR•M 
1.00 
1.00 

1 . OOOE-02 
1. OOOE-02 
1. OOOE-02 
1. O00E-02 
0.00 
0.00 
0 .00 
0.00

XRF 
0.00 
0 .00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .00 
0.00 
0.00

XPR 
50.0 
1.00 
1.00 
104.  
104.  
104.  

2. 800E+03 
50.0 
SO.0 
50.0

--- EXCLUSION AREA BOUNDARY --
XIQ Breathing 
s/M3 M3/1 

1.000E-03 3.470E-04

1.04 
1.04 
1.04 
1.04 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

1.00 
1.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XREM 
50.0 
1.00 
1.00 
104.  
104.  
104.  

2.800E+03 
50.0 
50.0 
50.0

XRF 
0.00 
0.00 
0.00 
1.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00

--- LOW POPULATION ZONE --
X/Q Breathing 
a1M3 M3/s 

1.000E-05 3.470E-04

6.04 
6.04 
6.04 
6.04 
6.04 
6.04 
4.33 
4.33 
2.10 

0.744

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00
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TRAILS PC -- Transport of Radioactive Material in Linear Systems, vl.Oa 
ITC - for CR, EAB & LPZ dose (80 gpm letdown) [ITC205.inj (1/01)

STEP TIME 
Xe-131m INITIAL 
Xe-131m TOTALS 

Xe-133m INITIAL 
Xe-133m TOTALS 

Xe-133 INITIAL 
Xe-133 TOTALS 

Xe-135a INITIAL 
Xe-135m TOTALS 

Xe-135 INITIAL 
Xe-135 TOTALS 

1-131 INITIAL 
1-131 TOTALS 

1-132 INITIAL 
1-132 TOTALS 

1-133 INITIAL 
1-133 TOTALS 

1-134 INITIAL 
1-134 TOTALS 

1-135 INITIAL 
1-135 TOTALS

not used 
CURRENT INTEGRD 
uCi uCi-sec 

0.000E+00 
0.000E+00 

0.000E+00 
0. 000+00 

0.000E+00 
O.O00E+00 

0.0001+00 
0.0001+00 

0.0001+00 
0.0009+00 

0.0001+00 
O.000E+00 

O.O000E+00 
0.0001+00 

O.O00E+00 
0.0001+00 

O.O00E+00 
O.O00E+00 

0.000E+00 
O.O00E+00

intact S/G 
CURRENT ZNTEGRD 

uCi uCi-sec 
0.000E+00 

2.264E+13 

0.000E+00 
1.881E+13 

O.O00E+00 
6.300E+14 

0.0001+00 
2.792E+13 

0.UOOE+00 
1.692E+14 

1.120E+07 
3.097E+15 

4.400E+06 
4.866E+13 

1.670E+07 

6.533E÷14 

2.470E+06 
2.109E+13 

9.640E+06 
1.692E+14

***PROGENY INGROWTH ON ***

AVERAGE 
RELEASED RELEASE 
uCi uCi/sec 

6.694E+00 

1.608E+02 

2.297E+03 

2.834E+04 

2.023E+04 

2.058E+05 

1.893E+05 

3.584E+05 

1.742E+05 

2.698E+05

----------.CONTROL ROCO ----------
CURRENT CURRENT INTEGRD 
uCi uCi/cc uCi-sec 

O.O00E+00 
5.535E+01 

O.O00E+00 
1.301E+03 

O.O00E+00 
1.875E+04 

O.O00E+00 
6.706E+04 

O.O00E+00 
1.535E+05 

O.O00E+00 
3.000E+05 

O.O00E+00 
1.821E+05 

0.000E+00 
4.975E+05 

0.000E+00 
1.049E+05 

0.000E+00 
3.359E+05
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TRAILSPC -- Transport of Radioactive Material in Linear Systems, vl.Oa ITC - for CR, CAB a LPZ dose (80 gpm letdown) [ITC20_5.in) (1/01)

- EXCLUSION AREA BOUNDARY -

Xe-131m 
TOTALS 

Xe-133m 
TOTALS 

Xe-133 
TOTALS 

Xe-135, 
TOTALS 

Xe-135 
TOTALS 

1-131 
TOTALS 

1-132 
TOTALS 

1-133 
TOTALS 

1-134 
TOTALS 

1-135 
TOTALS 

ALL NUCLIDES 
0.5000 h 
1.0000 h 
1.5000 h 
2.0000 h 
4.0000 h 
8.0000 h 
8.5000 h 

24.0000 h 
96.0000 h 

720.0000 h 
TOTALS

EDE 
DOSE 
mrea

SKIN-DE 
DOSE 
arem

THY-CDC 
DOSE 
arme

1.92E-09 2.12E-08 0.OOE+00 

1.69E-07 1.12E-06 0.00E+00 

2.82E-06 5.34E-06 0.00E+00 

1.27E-03 4.03E-04 O.00E+00 

2.029-04 3.29E-04 O.00E+00 

9.17E-03 4.84E-03 5.67E+01 

6.21E-02 1.83E-02 3.67E-01 

2.62E-02 2.44E-02 1.69E+01 

7.23E-02 2.38E-02 6.15E-02 

5.65E-02 1.71E-02 2.32E+00

5.92E-02 
1.63E-01 
2. 51E-03 
3.27E-03 
0. 00+00 
0.00E+00 
0. 003+00 
0.003+00 
0.003+00 
0.OOE+00 
2.28E-01

2.30E-02 
6.383-02 
9.99E-04 
1. 32E-03 
0.00E+00 
0.003+00 
0.00E+00 
0.00E+00 
0.003+00 
0.00E+00 
8.91E-02

1.913+01 
5.51E+01 
9.09E-01 
1. 26E+00 
0.003+00 
0.OOE+00 
O.OOE+00 
0.OOE+00 
0. 003+00 
0.003+00 
7.64E+01

--- LOW POPULATION
EDE 
DOSE 
mrom

SKIN-DE 
DOSE 
arem

***PROGENY INGROWTH ON ***

ZONE --
THY-CDE 

DOSE 
mrem

5.49E-10 6.09E-09 0.00E+00 

4.59E-08 3.05E-07 0.00E+00 

7.75E-07 1.46E-06 0.OOE+00 

1.17E-04 3.70E-05 0.00E+00 

4.853:05 7.91E-05 0.00÷+00 

7.53E-04 3.97E-04 4.66E+00 

4.32E-03 1.28E-03 2.56E-02 

2.10E-03 1.95E-03 1.35E+00 

4.59E-03 1.51E-03 3.91E-03 

4.31E-03 1.30E-03 1.77E-01

3.44E-03 
9.45E-03 
1.46E-04 
1. 90E-04 
1. 12E-03 
1. 90E-03 
0.00E+00 
0. 00E+00 
0. 00E+00 
0. 00E+00 
1. 62E-02

1.34E-03 
3.71E-03 
5. 803-05 
7.68E-05 
4.69E-04 
9.13E-04 
0.00E+00 
0.003+00 
0.00E+00 
0. 00£+00 
6.56E-03

1.11E+00 
3.20E+00 
5.28E-02 
7.35E-02 
4. 98E-01 
1.29E+00 
O.00E+00 
0.00E+00 
0. 003+00 
0. OOE+00 
6.22E+00

--CONTROL 
ED£ EDE RATE DOSE DOSE RATE

mream mrem/h arem arem

SKIN-DE THY-CDE DOSE DOSE

7.71E-10 

6.30E-08 

1.07E-06 

4.68E-05 

6.26E-05 

1.86E-04 

7.06E-04 

4. 96E-04 

4.69E-04 

9.11E-04 

2.77E-04 1.06E-03 
5.05E-04 9.64E-04 
4.48E-04 8.36E-04 
3.61E-04 6.22E-04 
7.74E-04 2.32E-04 
5.04E-04 7.15E-05 
7.20E-06 5.21E-07 
2.05E-06 1.39E-08 
3.94E-08 1.29E-14 
2.84E-14 O.OOE+00 
2.88E-03

1.70E-07 0.00C+00 

0.33E-06 0.003+00 

4.04C-05 0.002+00 

2.96E-04 0.003+00 

2.03E-03 0.00E+00 

1.96E-03 2.30E+01 

4.15-03 8.31E-02 

9.17E-03 6.343+00 

3.07E-03 7.95E-03 

5.49E-03 7.45E-01

2.16E-03 
4.03E-03 
3.70E-03 
3.093-03 
7.16E-03 
5.93E-03 
1.04E-04 
3.24E-05 
6.693-07 
3.65E-13 
2.62E-02

1. 873+00 
3.78E+00 
3.86E+00 
3. 51E+00 
9.26E+00 
7.69E+00 
1. 14E-01 
4.44E-02 
1.70E-03 
2. 96E-09 
3. 01E+01

3. 0A -0
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TRAILSPC Input File For FRC Case 

11 ',9,1.OE-3,3.47E4,1.OE-5.3.47E-4,1.0,1.OE-3,3.47E-4,1,24,0,2 
TRC - for CR, EAB & I-PZ dose (80 gpm letdown) [FRC20-5.in] (1/01)' 
V %'not used',0.0,0.0,0.0,0.0 
=%'Affected S/G',9.1 12E-6,0.0,0.0,0.0 
CR -,1.73E5,10.,10.,0.0,0.960,0.0 
'PRU,24*0.0 
PRD',14*0.0,2.3lE5,2.82ES,4.18E5,3.33E5,3.41 E5,5*0.0 
'INI',1.0,",24-0.0 
'INI',1.0,,Uci,,1.64E6,5.73E6,6.02ES,3.85E6,1.08E7,3.12E5,0.0, 
1.95E7,1.63E7,1.21 E9,3.73E6,4.02E7,7.68E5,2.64E6, 
1. 12E7,4.4OE6,1.67E7,2.47E6,9.64E6,5*0.0 
'INI',l.O,' ',24*0.0 
TIW, 1 800.,5400.,7200.,14400.,28800.,30600.,86400.,3.456E5.2.592E6 

'XPF;V,9-0.0 
'XPF:r,4*1.0,.002,4*0.0 
'XPF;V,50.0,1.0.3*104.,2800..3-50.  
XRW.9-0.0 
'XRM',5*1.0.4-0.0 
XRW.50.0,1.0,3*104.,2800.,3*50.  
'XRF',9*0.0 
XRF',9-0.0 
'XRF',2-0.0,3*1.0,4-0.0 
'X0QEI3'.3*1.04,6*0.0 
XBREB',3*1.0,6-0.0 
'X0QI-Z,5*6.04,2*4.33,2.10,0.744 
'XBRLZ,9*1.0 
'X0Q',5*2.43,2*1-22.0.890,0.626 
'XBR,9*1.0 
-OCC!,7*1.0,0.6,0.4



TRAI•_LSPC -- Transport of Radioactive Materlal In Linear Systems, Vl.Oa MRC - for CR# EAB & LPZ dome (80 gpm letdown) [FRC20_S.inj (1/01)

COMP: not used CCMP: Affected S/G

"**PROGENY INGROWITH ONi ***

COMP: Control Room 
VOLUME: 1.730E+05 Cu.Ft.

INITIALs 0.0003+00 Kr-03m 1.640E+06 Kr-83m uCi 0.000-+00 Kr--3m 
0.000E+00 Kr-S5m 5.730E+06 Kr-85m 0.000E+00 Kr-85m 
0.000E+00 Kr-S5 6.020E+08 Kr-85 0.000E+00 Kr-85 0.OOOE+00 Kr-87 3.850E+06 Kr-87 0.000E+00 Kr-87 0.0003+00 Kr-S8 1.080E+07 Kr-S8 0.000E+00 Kr-U8 0.000E+00 Kr-69 3.120E+05 Kr-89 0.0003+00 Kr-89 0.0003+00 Xe-131m 1.950E+07 Xe-131m 0.0003+00 Xe-131m 0.OOOE+00 Xe-133m 1.630E+07 Xe-133m 0.000E+00 Xe-133m 0.000E+00 Xe-133 1.210E+09 Xe-133 0.000E+00 Xe-133 0.000E+00 Xe-135m 3.730E+06 Xe-135m 0.0003+00 Xe-135m 0.000E+00 Xe-135 4.020E+07 Xe-135 0.000E+00 Xe-135 0.000E+00 Xe-137 7.680E+05 Xe-137 0.0003+00 Xe-137 0.0003+00 Xe-13S 2.640E+06 Xe-138 0.000E+00 Xe-138 0.000E+00 1-131 1.120E+07 1-131 0.000E+00 1-131 0.0003+00 1-132 4.400E+06 1-132 0.0003E00 1-132 0.000E+00 1-133 1.670E+07 1-133 0.000E+00 1-133 0.000E+00 1-134 2.470E+06 1-134 0.O00E+00 1-134 0.000E+00 1-135 9.640E+06 1-135 0.0003+00 1-135 (to uCi), 1.000E+00 1.000E+00 1.000E+00 

---------------------------------- ---------- --------------------- --,uCi/s 0.0003+00 1-131 2.310E+05 1-131 INTAKE: 1.000E+01 CFM 
0.0003+00 1-132 2.820E+05 1-132 
0.0003+00 1-133 4.180E+05 1-133 
0.000E+00 1-134 3.3303+05 1-134 
0.000E+00 1-135 3.410E+05 1-135

ACT MULT 
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TRAILSPC -- Transport of Radioactive Material in Linear Systems, vl.Oa 
FRC - for CR, EAB & LPZ dose (80 gpm letdown) [FRC20O5.in] (1/01)

***PROGENY INGROWTH ON *-*

NUC Grp 
NUC Grp 
NUC Grp

REMOVAL: 
1 REL FR: 
2 REL -FR: 
3 REL FR:

MULTIPLIERS- > 
STEP TIME 

1 1.800E+03 
2 5.400E+03 
3 7.200E+03 
4 1.440E+04 
5 2.880E÷04 
6 3.060E+04 
7 8.640E+04 
8 3.456E+05 
9 2.592E+06 

MULTIPLIERS--> 
STEP TIME,s 

1 1.SO0E+03 
2 5.400E+03 
3 7.200E+03 
4 1.440E+04 
5 2.880E+04 
6 3.060E+04 
7 8.640E+04 
8 3.456E+05 
9 2.592E+06

O.OOOE+00 1/sec 
0.OOOE+00 
0.OOOE+00 
0.OOOE+00

XPR 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XREM 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XRF 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

--------.CONTROL ROOM -------
X/O Breathing Occupancy 
s/M3 ' M3/s 

1O0E-03 3.470E-04 1.O00E+00

2.43 
2.43 
2.43 
2.43 
2.43 
1.22 
1.22 

0.890 
0.626

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00

1.00 
1.00 
1.O0c 
1.00 
1.00 
1.00 
1.00 

0.600 
0.400

9.112E-06 1/sec 1.OOOE+01 cfm 

O.000E+O0 INTAKE REDUCT: O.OOOE+00 
O.OOOE+00 INTAKE REDUCT: 9.600E-01 
O.OOOE+00 INTAKE REDUCT: O.OOOE+00 

--- - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - -

XPR 
1.00 
1.00 
1.00 
1.00 

2.OOOE-03 
0.00 
0.00 
0.00 
0.00

XREM 
1.00 
1.00 
1.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00

XRF 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XPR 
50.0 
1.00 
104.  
104.  
104.  

2.SOOE+03 
50.0 
50.0 
50.0

EXCLUSION AREA BOUNDARY --
X/Q Breathing 
a/M3 M3/a 

1.0OOE-03 3.470E-04

1.04 
1.04 
1.04 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

1.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XREM 
50.0 
1.00 
104.  
104.  
104.  

2. 800E+03 
50.0 
50.0 
50.0

XRF 
0.00 
0.00 
1.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00

--- LOW POPULATION ZONE --
X/Q Breathing 
a/M3 M3/s 

1.OOOE-05 3.470E-04

6.04 
6.04 
6.04 
6.04 
6.04 
4.33 
4.33 
2.10 

0.744

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00

"V w 
0 

M 
M 
X 

> 

0 M 
z -<

o) 

I(0 
46) 

o 

a 

Go 

(D

- L -

C 

I-, 

'a

-------------------------------------------------------------



TRAILSPC -- Transport of Radioactive Material in Linear Systems, vl.Oa 
FRC - for CR, EAB & LPZ dose (80 gpm letdown) (FRC20_5.in] (1/01)

STEP TIME 
Kr-83m INITIAL 
Kr-O3m TOTALS 

Kr-85m INITIAL 
Kr-OSm TOTALS 

Kr-8S INITIAL 
Kr-85 TOTALS 

Kr-87 INITIAL 
Kr-87 TOTALS 

Kr-88 INITIAL 
Kr-8e TOTALS 

Kr-89 INITIAL 
Kr-69 TOTALS 

Xe-131m INITIAL 
Xe-131m TOTALS 

Xe-133m INITIAL 
Xe-133m TOTALS 

Xe-133 INITIAL 
Xe-133 TOTALS 

Xe-135m, INITIAL 
Xe-135m TOTALS 

Xe-135 INITIAL 
Xe-135 TOTALS 

Xe-137 INITIAL 
Xe-137 TOTALS 

Xe-138 INITIAL 
Xe-138 TOTALS 

1-131 INITIAL 
1-131 TOTALS

not used 
CURRENT INTEGRD 

uCi uCi-sec 
0. 000+00 

O.000E+00 

0.000£+00 
O.O00E+00 

0.0003+00 
0.0003+00 

0.0003+00 
0.0003+00 

0.0003+00 
O.O00E+00 

0.0003+00 
0.000E+00 

0.000£+00 
O.O00E+00 

0.0003+00 
O.O00E+00 

O.O00E+00 
O.O00E+00 

0.0003+00 
0.0003+00 

0.000£+00 
O.000E+00 

O.O00E+00 
O.000E+00 

O.OOOE+00 
0.000E+00 

O.O00E+00 
O.000E+00

Affected S/G 
CURRENT INTEGRD 
uCi uCi-sec

1.640E+06 

5.730E+06 

6.020E+08 

3.8503+06 

1.090E+07 

3.120E+05 

1. 9503+07 

1. 630E+07 

1.210E+09 

3.730E+06 

4.020E+07 

7.680E+05 

2.6403+06 

1.120E+07

***PROGENY INGROWTH ON ***

AVERAGE 
RELEASED RELEASE 
uCi uCi/sec

1.439E+10 1.259E+05

1.152E+11 

1.1993+15 

2.400E+10 

1. 425E+11 

8.513E+07 

3.699E+13 

1. 895E+13 

1.129E+15 

2.409E+13 

1.418E+14 

2.5383+08 

3.193E+09 

2.552E+15

7.787E+05 

1.389E+08 

2.164E+05 

1.140E+06 

7.757E+02 

4.506E+06 

4.690E+06 

2.895E+08 

1.021E+08 

1. 432E+08 

2.313E+03 

2.910E+04 

5.890E+08

-------CONTROL ROOM ----------
CURRENT CURRENT INTEGRD 

uCi UCi/cc uCi-sec
0.000E+00

0.0003+00 

0.000E+00 

* 0.0003+00 

0.0003+00 

0.000E+00 

0.0003+00 

0.0003+00 

0.000E+00 

0.O00E+00 

0.0003+00 

0.O00E+00 

0.O00E+00 

0.O00E+00

4.315E+05 

3.950E+06 

9.189E+08 

5.626E+05 

4.943E+06 

1. 202E+02 

2.968E+07 

3.045E+07 

1. 8983+09 

1.577E+08 

8.904E+08 

4.322E+02 

1.5833+04 

1.912E+08
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TRAILS PC -- Transport of Radioactive Material in Linear System, vl.Oa 
FRC - for CR, EAB & LPZ dose (80 9pm letdown) (FRC205.in] 1/01) 

not used Affected S/G 
CURRENT INTEGRD CURRENT INTEGRD REL STEP TIME uCi UCI-sec uCi uCi-sec uCi 

1-132 INITIAL 0.000E+O0 4.400E£06 
1-132 TOTALS 0.OOOE+O0 4.458E+13 3.41 

1-133 INITIAL O.000E+00 1.670E+07 
1-133 TOTALS O.OOOE+00 5.479E+14 9.76 

1-134 INITIAL O.OOOE+O0 2.470E+06 
1-134 TOTALS O.OOOE+00 2.103E+13 1.86 

1-135 INITIAL O.OOOE+00 9.640E+06 
1-135 TOTALS 0.OOOE+00 1.468E+14 6.53

AVERAGE 
"EASED RELEA 

uCi/sec 

16E+08 

i2E+08 

13E+08 

14E+08

***PROGENY INGROWTH ON *** 

---------- CONTROL ROOH ----------
SE CURRENT CURRENT INTEGRD 

uCi uCi/cc uCi-sec 
O.OOOE+00 

8.372E+07 

0.OOOE+00 
3.069E+08 

0.OOOE+00 
3.278E+07 

0.OOOE÷O0 
1.911E+08

V W 

Im

r

CD 
00 

0.  

ri 

0 

0 
0

U 

'*11 

0

ii



TRAILSPC -- Transport of Radioactive Material in Linear Systems, vl.0a FRC - for CR, EAB A LPZ dose (80 gpm letdown) [FRC20O5.in] (1/01)

- EXCLUSION AREA BOUNDARY 
EDE SKIN-DE THY-CDC
DOSE DOSE DOSE
area arnea sres

Kr-83m 
TOTALS 

Kr-8S.  
TOTALS 

Kr-85 
TOTALS 

Kr-87 
TOTALS 

Kr-88 
TOTALS 

Kr-S9 
TOTALS 

Xe-131m 
TOTALS 

Xe-133m 
TOTALS 

Xe-133 
TOTALS 

Xe-135m 
TOTALS 

Xe-135 
TOTALS 

Xe-137 
TOTALS 

Xe-138 
TOTALS 

1-131 
TOTALS 3.40E+00 1.79E+00 2.10E+04

--- LOW POPULATION ZONE --
EDE SKIN-DE THY-CDC 
DOSE DOSE DOSE 
Wrem arem mrem 

1.13E-07 O.OOE+00 O.OOE+00 

1.22E-03 2.40E-03 O.00E+00 

2.98E-03 4.17E-01 O.OOE+O0 

1.85E-03 4.39E-03 O.OOE+00 

2.47E-02 5.43E-03 O.OOE+00 

1.51E-05 1.64E-05 O.OOE+00 

3.70E-04 4.10E-03 0.00E+00 

1.34E-03 8.89E-03 O.OOE+00 

9.76E-02 1.85E-01 0.OOE+00 

4.20E-01 1.33E-01 O.OOE+00 

3.44E-01 5.60E-01 O.OOE+00 

4.23E-06 6.40E-05 O.OOE+00 

3.49E-04 2.60E-04 0.OOE+00 

2.15E+00 1.14E+00 1.33E+04

***PROGENY INGROWTH ON ***

--CONTROL ROOM -----------
EDE EDE RATE SKIN-DE THY-CDE 
DOSE DOSE RATE DOSE DOSE 
mrem mrea/h arem mrea 

6.58E-08 O.OOE+00 O.OOE+O0 

1.05E-03 4.12E-02 0.OOE+00 

3.35E-03 9.32E+00 O.OOE+00 

8.18E-04 3.86E-02 O.OOE+00 

1.82E-02 7.96E-02 0.00E+00 

3.97E-07 8.59E-06 O.OOE+O0 

4.13E-04 9.12E-02 0.ooE+00 

1.47E-03 1.95E-01 0.OOE+O0 

1.09E-01 4.09E+00 O.OOE+O0 

1.10E-01 6.97E-01 O.OOE+00 

3.63E-01 1.18E+01 0.OOE+00 

1.34E-07 4.04E-05 0.OOE+00 

3.23E-05 4.78E-04 0.OOE+00

1.19E-01 1.25E+00 1.46E+04

1.13E-06 

8.44E-03 

1. 41E-02 

2.21E-02 

2#03E-01 

2.60E-04 

1.75E-03 

5.14E-03 

4.46E-01 

6.11E-01 

2.40E-01 

7.28E-05 

6.OOE-03

0.OOE00 0.OOE+00 

1.67E-02 0.OOE+00 

1.98E+00 O.OOE+00 

5.239-02 0.OOE+0O 

4.46E-02 O.OOE+00 

2.82E-04 0.OOE+00 

1.94E-02 0.OOE+00 

3.41E-02 0.00E+O0 

6.43E-01 O.OOE+O0 

1.94E-01 O.OOE+0O 

3.91E-01 0.OOE+00 

1.10E-03 O.OOE+00 

4.46E-03 O.OOE+00
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TRAILS PC -- Transport of Radioactive Material in Linear Systems, vl.0a FRC - for CR, EAB & LPZ doze (80 gpm letdown) IFRC20O5.inj (1/01)

- EXCLUSION AREA BOUNDARY -

1-132 
TOTALS 

1-133 
TOTALS 

1-134 
TOTALS 

1-135 
TOTALS 

ALL NUCLID•S 
0.5000 h 
1.5000 h 
2.0000 h 
4.0000 h 
8.0000 h 
8.5000 h 

24.0000 h 
96.0000 h 

720.0000 h 
TOTALS

EDE 
DOSE 
area

SKIN-DE 
DOSE 
area

THY-CDE 
DOSE 
area

2.13E+01 6.29E+00 1.26E+02 

9.66E+00 8.97E+00 6.21E+03 

2.21E+01 7.27E+00 1.8E.+01 

2.04E+01 6.175+00 8.38E+02

6. 05E+00 
4.06E+01 
3.17E+01 
0. OOE+00 
0. OOE+00 
O.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
7.94E+02

3. 08E+00 
1.75E+01 
1.35E+01 
0.-OOE+0 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
O.OOE+00 
3.41E+01

1.87E+03 
1.42E+04 
1.22E+04 
0. OOE+00 
O.OOE+00 
0. 00E+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
2.02E+04

---- LA3W 

EDE 
DOSE 
area

POPULATION ZONE ---
SKIN-DE 

DOSE 
area

THY-CDE 
DOSE 
area

7.80E+00 2.30E+00 4.61E+01 

5.73E+00 5.32E+00 3.68E+03 

4.99E÷00 1.64E+00 4.25E+00 

1.04E+01 3.16E+00 4.29E+02

3.52E-01 
2.36E+00 
1.84E+00 
1.06E+01 
1.68E+01 
0. OOE+00 
0. OOE+00 
0. OOE+O0 
0.00E+00 
3.20E+01

1.79E-01 
1.02E+00 
7.84E-01 
4.60E+00 
8.30E+00 
0. OOE+00 
0. OOE+00 
0. OOE+0O 
0. OOE+00 
1.49E+01

1.09E+02 
8.24E+02 
7.06E+02 
4.68E+03 
1.12E+04 
0. 00E+00 
0. OOE+00 
0.OOE+00 

0.OOE+00 
1.75E+04

***PROGENY INGRO.TH ON ***

-------CONTROL ROOM ---------

EDE 
DOSE 
are=

3.24E-01 

3.06E-01 

1.47E-01 

5.19E-01 

2.83E-02 
1.01E-01 
5.74E-02 
4.38E-01 
1.35E+00 
3.77E-02 
1.05E-02 
2.OOE-04 
1.61E-10 
2.02E+00

EDE RATE 
DOSE RATE 
mrem/h

SKIN-DE 
DOSE 
area

1.91E+00 3.82E+01 

5.66E+00 3.91E+03 

9.59E-01 2.48E+00 

3.12E+00 4.24E+02

THY-CDE 
DOSE 
ar~ea

1.09E-0l 
9.50E-02 
1.32E-01 
2.79E-01 
3.76E-01 
2.70E-03 
7.06E-05 
7.24E-11 
0.OOE+00

2.93E-01 
1.10E+00 
7.64E-01 
7.36E+00 
2.85E+01 
8.54E-01 
2.84E-01 
7.82E-03 
1.20E-08 
3. 92E+01

1.84E+02 
7.75E+02 
4.73E+02 
3.64E+03 
1.34E+04 
3. 99E+02 
1.55E+02 
5.89E+00 
1.02E-05 
1.90E+04
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BEAVER VALLEY 
POWER STATION ERS-SFL-95-008 PagW 0094 

Heafth Physics Deparbreert Revision 7 Appendix 2 

TRAILSPC Input File For FRP Case 

'Ll',9,1.OE-3.3.47E-4,1.OE-5,3.47E-4,1.0,1.OE-3,3.47E-4,1,24,0,2 
TRP - for CR, EAB & LPZ Dose (80 gpm letdown) [FRP20-5.in] (1/01)' 
'Cl '.'not used ',0.0,0.0,0.0,0.0 
'C2 %Affected S/G'.8.697E-6,0.0,0.0.0.0 
CR 'J.73E5,10.,10.,0.0,0.960.0.0 
'PRD'.24-0.0 
PRD'.24-0.0, 

-1NI-,1.0,- ',24-0.0 
'INI',1.0,'uCr,1.72E6,6.OlE6,6.3lE8,4.03E6,l.l3E7,3.27E5,0.0, 
2.05E7,1.71 E7,1.27E9.3.91 E6,4.21 E7,8.05E5,2.76E6, 
7.02E8,2.77E8,1.05E9,1.55E8.6.06E8,5*0.0 
'1NI',1.0,",24*0.0 
,TIM', I 800.,5400.,7200.,14400.,28800.,30600.,86400.,3.456E5,2.592E6 
XPR!,9-0.0 
-XPR,9*0.0 
XPR,50.0,1.0,3-104.,2800.,3-50.  
'XRM',9*0.0 
XRM',5-1.0,4-0.0 
'XRM'.50.0,1.0.3*104.,2800..3*50.  
XRF,9*0.0 
'XRF',9-0.0 
XRP,2-0.0.3*1.0,4-0.0 
'X0QEB',3*1.04,6*0.0 
XBRE131',3-1.0,6*101.0 
'XOQLZ,5*6.04,2*4.33,2.10,0.744 
'XBRLZ,,9*1.0 
1X0Q',5*2.43,2*1.22,0.890,0.626 
XBF;V,9*1.0 

RTL: n/a Form: RE 1103-3 0/011 

-0CC-,7*1.0,0.6,0.4



RTL: n/a Form RE 1.103-3 9192 
BEAVER VALLEY 
POWER STATION IERS-SFL-95-008Pae09 

Healt Physics Department Rvision 7 Ap Paged0095 
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TRAILSPC -- Transport of Radioactive Material in Linear Systems, vl.Oa 
FRP - for CR, EAB & LPZ Dose (80 gpm letdown) (FRP20_5.inj (1/01)

NUC Grp 
NUC Grp 
NUC Grp

REMOVAL: 
1 REL FR: 
2 REL FR: 
3 REL FRs

***PROGENY INGROWTH ON ***

0.000E+00 1/sec 8.697E-06 1/sec 1.000E+01 cfm 
0.0001+00 0.000£+00 INTAKE REDUCT: 0.0001+00 
0.000£+00 0.000£+00 INTAKE REDUCT: 9.600E-01 
0.0001+00 0.000E+00 INTAKE REDUCT: 0.0001+00

MULTIPLIERS -> 
STEP TIME 

1 1.800E+03 
2 5.400E+03 
3 7.200E+03 
4 1.440E+04 
5 2.880E+04 
6 3.060E+04 
7 8.6401+04 
8 3.456E+05 
9 2.5922+06 

MULTIPLIERS-> 
STEP TIHE,s 

1 1.800E+03 
2 5.400E+03 
3 7.200E+03 
4 1.440E+04 
5 2.880E+04 
6 3.0601+04 
7 8.640E+04 
8 3.456E+05 
9 2.592E+06

XPR 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

X/Q 
s/M3 

1 . 0001-03 

2.43 
2.43 
2.43 
2.43 
2.43 
1.22 
1.22 

0.890 
0. 626

00EM 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XKF 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

WNTROL ROOM--------
Breathing Occupancy 

M3/z 
3.470E-04 1.0001+00

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

0.600 
0.400

XPR 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XREM 
1.00 
1.00 

1.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00

XRF 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XPR 
50.0 
1.00 
104.  
104.  
104.  

2.800E+03 
50.0 
50.0 
50.0

--- EXCLUSION AREA BOUNDARY --
X/Q Breathing 
s/M3 M3/s 

1.000E-03 3.470E-04

1.04 
1.04 
1.04 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

1.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

XREM 
50.0 
1.00 
104.  
104.  
104.  

2. 800E+03 
50.0 
50.0 
50.0

XRF 
0.00 
0.00 
1.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00

--- LOW POPULATION ZONE --
X/Q Breathing 
a/M3 M3/s 

1.000E-05 3.470E-04

6.04 
6.04 
6.04 
6.04 
6.04 
"4.33 
4.33 
2.10 

0.744

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00
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TRAILSPC -- Transport of Radioactive Material in Linear Systems, vl.Oa 
FRP - for CR, EAB A LPZ Dose (80 gpm letdown) [FRP20_5.inj (1/01)

STEP TINE 
Kr-83m INITIAL 
Kr-83m TOTALS 

Kr-85m INITIAL 
Kr-85m TOTALS 

Kr-85 INITIAL 
Kr-85 TOTALS 

Kr-8e INITIAL 
Kr-87 TOTALS 

Kr-8S INITIAL 
Kr-88 TOTALS 

Kr-89 INITIAL 
Kr-89 TOTALS 

Xe-131m INITIAL 
Xe-131m TOTALS 

Xe-133m INITIAL 
Xe-133m TOTALS 

Xe-133 INITIAL 
Xe-133 TOTALS 

Xe-135m INITIAL 
Xe-135m TOTALS 

Xe-135 INITIAL 
Xe-135 TOTALS 

Xe-137 INITIAL 
Xe-137 TOTALS 

Xe-138 INITIAL 
Xe-138 TOTALS 

1-131 INITIAL 
1-131 TOTALS

not used 
CURRENT INTEGRD

uCi 
0.000E+00 

0.OOOE+OC 

0.0009+00 

o0.00E+00 

o0.000+00 

o.OOOE+00 

0.000E+00 

o0.00E+00 

0.000E+00 

0.0003+00 

0.0003+00 

0.0003+00 

0.003E+00 

0. O00E+00

uCi-sec 

0.000E+00 

0. OOOE+00 

0.0003+00 

0.000E+00 

0.O00E+00

Affected SIG 
CURRENT INTEGRD 
uCi uCi-sec 

1.720E+06 
1.515E+10 

6.010E+06 
1.216E+11 

6.310E+08 
1.272E+15 

4.030E+06

***PROGENY INGROWTH ON ***

AVERAGE 
RELEASED RELEASE 
uCi uCi/sec 

1.264E+05 

7.831E+05 

1.398E+08

2.519E+10 2.167E+05

1.130E+07

3.270E+05 
0.000E+00 

2.050E+07 
0.0003+00 

1.710E+07 
0.003E+00 

1.270E+09 
0.003E+00 

3.910E+06 
0.003E+00 

4.210E+07 
0.0003+00 

8.050E+05 
0.0003+00 

2.760E+06 
0.OOOE+00 

7.020E+08 
0. OOOE+00

1. 143E+06 

7.761E+02 

4.516E+06 

3.904E+06 

2.799E+08 

1.473E+07 

3.161E+07 

2.314E+03 

2.905E+04 

1.534E+08

----------CONTROL ROOM----------
CURRENT CURRENT INTEGRD 

uCi uCi/cc uCi-sec 
0.OOOE+00 

4.336E+05 

0.OOOE+00 
3.974E+06 

0.OOOE+00 
9.246E+08 

0.000E+00 
5.639E+05

0.O00E+00 

0.0003+00 

0.0004+00 

0.0003+00 

0.0003+00 

0.000E+00 

0. O00E+00 

0.000E+O0 

0. OOOE+00 

0. OOOE+00

4.959E+06 

1. 202E+02 

2.975E+07 

2.543E+07 

1.837E+09 

2.689E+07 

2.048E+08 

4.325E+02 

1. 580E+04 

1.200E+08

T, 

am<

on 
r
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ca 

JO3 

C 
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a 
0 
0
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1.498E+11 

8. 923E+07 

2.326E+13 

6.229E+12 

7.277E+14 

2.895E+12 

1. 8113+13 

2.661E+08 

3.340E+09 

5.085E+14



TRAILSPC -- Transport of Radioactive Material in Linear Systems, vl.Oa 
FRP - for CR# EAB & LPZ Dose (80 gpm letdown) [FRP205.inj (1/01) 

not used Affected 3/G 
CURRENT INTEGRD CURRENT INTEGRD RELI 

STEP TIME uCi uCi-aec uCi uCi-oec uCi 
1-132 INITIAL .0000E+00 2.770E+08 
1-132 TOTALS 0.000E+00 3.0191+12 2.4; 

1-133 INITIAL 0.000E+00 1.050E+09 
1-133 TOTALS O.000E+00 9.125E+13 2.0! 

1-134 INITIAL 0.000E+00 1.550E+08 
1-134 TOTALS 0.000Z+00 6.789E+11 5.89 

1-135 INITIAL 0.000.+00 6.060E+08 
1-135 TOTALS 0.0001+00 1.763E+13 9.24

AVERAGE 
EASED RELEP 

uCi/sec 

15E+07 

54E+08 

P6E+06 

61E+07

"***PROGENY INGROWTH ON *** 

.---------- CONTROL ROOM ----------
SE CURRENT CURRENT INTEGRD 

uCi uCi/cc uCi-sec 
0.0001+00 

1.9891+07 

0.000£+00 
1.615E+08 

0.OOOE+00 
4.746E+06 

O.OOOE+00 
7.368E+07

80 
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TRAILSPC -- Transport of Radioactive Material in Linear Systems, vl.Oa 
FRP - for CR, CAB A LPZ Dose (80 qpm letdown) (FRP20_5.inj (1/01)

- EXCLUSION AREA BOUNDARY -
EDE 
DOSE

SKIN-DC THY-CDC
DOSE DOSE

Itrem Area Warea
Kr-83m 
TOTALS 

Kr-85m 
TOTALS 

Kr-85 
TOTALS 

Kr-87 
TOTALS 

Kr-88 
TOTALS 

Kr-69 
TOTALS 

Xe-131m 
TOTALS 

Xe-133m 
TOTALS 

Xe-133 
TOTALS 

Xe-135m 
TOTALS 

Xe-135 
TOTALS 

Xe-137 
TOTALS 

Xe-138 
TOTALS 

1-131 
TOTALS

0.OOE+00 

1.67E-02 

1. 963+00 

5.24C-02 

4.46E-02 

2.83C-Q4 

1. 95E-02 

3.42E-02 

8.45E-01 

1.03E-01 

3.18E-01 

1.10E-03 

4.45E-03

0.OOE+00 

0.OOE+00 

0.00E+00 

0.003+00 

O.OOE+O0 

0.OOE+00 

0.OOE+00 

O.OOE+00 

0.OOE+00 

0. OOE+00 

0.00E+00 

0.OOE+O0 

0. 00E+00 

0.00£E+00

--- LOW POPULATION ZONE --
EDE SKIN-DE THY-CDE 
DOSE DOSE DOSE 
arem arem mrem 

1.13E-07 0.OOE+00 0.OOE+00 

1.22E-03 2.42E-03 0.OOE+00 

3.OOE-03 4.20E-01 0.OOE+00 

1.859-03 4.40E-03 0.00E+00 

2.47E-02 5.45E-03 0.003+00 

1.51E-05 1.64E-05 0.003+00 

3.71E-04 4.11E-03 0.00E+00 

1.11E-03 7.40E-03 O.OOE+00 

9.44E-02 1.78E-01 O.OOE+00 

6.05E-02 1.92E-02 0.OOE+00 

7.58E-02 1.24E-01 O.OOE+00 

4.23E-06 6.41E-05 O.OOE+00 

3.49E-04 2.59E-04 O.OOE+00

2.67E+00 1.41E+00 1.65E+04 5.61E-01 2.96E-01 3.47E+03 7.45E-02 7.83E-01 9.18E+03

1.14E-06 

8.46E-03 

1.42C-02 

2.21E-02 

2.03E-01 

2.60E-04 

1.76E-03 

5.15E-03 

4.47E-01 

3.23E-01 

1. 95E-01 

7.29E-05 

5.99E-03

0W 

0 m< 
:T M 
z-l-

***PROGENY INGROWTH ON *** 

------------.CONTROL ROOM------------
EDE EDE RATE SKIN-DE THY-CDE 
DOSE DOSE RATE DOSE DOSE 
Wrem mrem/h mrem mrem 

6.61E-08 0.OOE+00 0.OOE+00 

1.06E-03 4.15E-02 0.OOE+00 

3.37E-03 9.38E+00 O.00E+00 

8.19E-04 3.07E-02 0.00E+00 

1.82E-02 7.99E-02 0.00E+00 

3.97E-07 8.59E-06 0.OOE+00 

4.14E-04 9.14E-02 0.00E+00 

1.23E-03 1.63E-01 0.00E+00 

1.05E-01 3.96E+00 0.OOE+00 

1.88E-02 1.19E-01 0.OOE+00 

8.34E-02 2.71E+00 0.OOE+00 

1.34E-07 4.05E-05 0.OOE+00 

3.22E-05 4.77E-04 0.OOE+00
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TRAILSPC -- Transport of Radioactive Material in Linear Systems, vl.Oa FRP - for CR, EAB & LPZ Dose (80 gpm letdown) [FRP20_5.in) (1/01)

- EXCLUSION AREA BOUNDARY -

1-132 
TOTALS 

1-133 
TOTALS 

1-134 
TOTALS 

1-135 
TOTALS 

ALL NUCLIDES 
0.5000 h 
1.5000 h 
2.0000 h 
4.0000 h 
8.0000 h 
8.5000 h 

24.0000 h 
96.0000 h 

720.0000 h 
TOTALS

EDE 
DOSE 
area

SKIN-DE 
DOSE 
area

THY-COE 
DOSE 
area

4.98E+00 1.47E+00 2.94E+01 

6.24E+00 5.79E+00 4.01E+03 

2.16E+00 7.1OE-01 1.04E+00 

9.14E£00 2.76E+00 3.75E+02

7.60E+00 
1.31E+01 
5.72E+00 
0. OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
0.OOE+00 
0. OOE+00 
2.64E+01

4.25£+00 
7.75E+00 
3.57E+00 
0. OOE+00 
0. 00E+00 
0. OOE+O0 
0. OOE+00 
0. OOE+00 
0. OOE+00 
1.56E+01

5.41E+03 
1.05E+04 
5.07E+03 
0.OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
0. OOE+00 
2.10E+04

--- LOW POPULATION
SKIN-DE 

DOSE 
mrem

EDE 
DOSE 
arem

***PROGENY INGROWTH ON ***

ZONE -
THY-CDE 

DOSE 
mrem

5.53E-01 1.64E-01 3.27E+00 

1.21E+00 1.12E+00 7.75E+02 

1.55E-01 5.10E-02 1.32E-01 

1.48E+00 4.47E-01 6.07E+01

4. 4 1E-01 
7.60E-0i 
3.32E-01 
1.11E+00 
1.57E+00 
0.00E+00 
0. OOE+O0 
0. OOE+00 
0.OOE+00 
4.22E+00

2.47E-01 
4.50E-01 
2.07E-01 
7.42E-01 
1.20E+00 
0. OOE+00 
O.OOE+00 
0. OOE+00 
O.OOE+00 
2.84E+00

3.14E+02 
6.09E+02 
2.95E+02 
1.12E+03 
1.98E+03 
0. OOE+O0 
0.OOE+00 
0. OOE+00 
0.OOE+00 
4.31E+03

------------.CONTROL ROOM------------
EDE EDE RATE SKIN-DE THY-CDE 
DOSE DOSE RATE DOSE DOSE 
arem arem/h mrem mrea

7.71E-02 

1.61E-01 

2.12E-02 

2.OOE-01 

3.65E-02 
1.33E-01 
6.06E-02 
2.05E-Ol 
3.21E-01 
7.48E-03 
2.45E-03 
6.61E-05 
8.35E-11 
7.66E-01

4.53E-01 9.07E+00 

2.98E+00 2.06E+03 

1.39E-01 3.60E-01 

1.20E+00 1.63E+02

1.42E-01 
1.26E-01 
1.17E-01 
9.32E-02 
7.39E-02 
5.53E-04 
2.14E-05 
3.74E-11 
0. OOE+00

4.12E-01 
1.57E+00 
S. 7 9E-01 
5.14E+00 
1.36E+01 
3.70E-01 
1.41E-01 
5. 27E-03 
1.10E-08 
2.21E+01

5.31E+02 
2.12E+03 
1.02E+03 
3.25E+03 
4.36E+03 
9.31E+01 
3.65E+01 
1.41E+00 
2.51E-06 
1.14E+04
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