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Supplemental Information Regarding Request for Licensing Action on Alternative 
Accident Source Term Radiological Dose Calculations (TAC No. MF3197) 

A request for licensing action regarding alternative accident source term radiological 
dose calculations was submitted to the Nuclear Regulatory Commission (NRC) by letter 
dated December 6, 2013 (Accession Number ML 13343A013), as supplemented in a 
letter dated July 22, 2014 (Accession Number ML 14203A625). A public teleconference 
was held with the NRC staff on September 18, 2014. During the call, the NRC staff 
requested that additional information be submitted regarding atmospheric dispersion 
values for the emergency planning facilities known as the technical support 
centers (TSCs ). The requested information is attached to this letter. 

No changes were identified to the previously provided significant hazards consideration, 
and there are no regulatory commitments contained in this submittal. If there are any 
questions or if additional information is required, please contact Mr. Thomas A. Lentz, 
Manager- Fleet Licensing, at 330-315-6810. 

I declare under penalty of perjury that the foregoing is true and correct. Executed on 
October _f._, 2014. 

Ernest J. Harkness 

Attachment: Supplemental Information on Technical Support Center Dispersion Values 

cc: NRC Region Ill Administrator 
NRC Resident Inspector 
NRC Project Manager 
State of Ohio (NRC Liaison) 
Utility Radiological Safety Board 
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FirstEnergy Nuclear Operating Company (FENOC) provided a request for licensing 
action (RLA) regarding alternative accident source term (AST) radiological dose 
calculations to the Nuclear Regulatory Commission (NRC) in a letter dated 
December 6, 2013 (Accession Number ML 13343A013), as supplemented in a letter 
dated July 22, 2014 (Accession Number ML 14203A625). A public teleconference 
was held with the NRC staff on September 18, 2014. During the call, the NRC staff 
requested that additional information be submitted. The requested information is 
identified using bold text, followed by the FENOC response. 

Has the methodology for establishing atmospheric dispersion values used in 
the dose calculation for the emergency planning facilities serving as the 
technical support center (TSC) been previously submitted to and reviewed by 
the NRC? If not, please describe how the dispersion factors used in the TSC 
dose consequence analysis were established. 

Response: The methodology for establishing the atmospheric dispersion (X/Q, or 
Chi/Q) values used in the onsite TSC dose studies has not been previously 
submitted to the NRC. This includes the three NRC reviews of the design basis loss 
of coolant accident (LOCA) and the review of the fuel handling accident (FHA) 
performed for the Perry Nuclear Power Plant (PNPP), specifically 
1) initial plant licensing (March 18, 1986), 
2) an AST pilot plant Amendment 103 (March 26, 1999), 
3) a power uprate Amendment 112 (June 1, 2000), and 
4) an FHA Amendment 122 (March 4, 2003), reviewed per Regulatory Guide 1.183, 

"Alternative Radiological Source Terms For Evaluating Design Basis Accidents 
At Nuclear Power Reactors," July 2000). 

Two TSC LOCA dose studies have previously been performed, in 1980 and 1988. 
These TSC dose studies were performed for internal PNPP licensee information. 
Information about the acceptability of TSC doses was provided to the NRC in 
support of the FHA alternative accident source term RLA submitted on 
December 9, 2002, based on guidance in Regulatory Guide (RG) 1.183. Details 
about TSC X/Q values used in the FHA TSC dose study were not requested by the 
NRC staff in support of issuance of Amendment 122. The Safety Evaluation for 
Amendment 122 discussed NRC staff confirmatory calculations performed for the 
exclusion area boundary (EAB), low population zone (LPZ), and the control room. 

The X/Q values used in the 2013/2014 TSC dose study are the same as the 1988 
values described below in the response to the request from the NRC staff in the 
public teleconference. Information about the 2013/2014 TSC dose study was 
included in the current RLA to be responsive to RG 1.183, Section 1.3.1. However, 
note that in the period since July of 2000 when RG 1.183 was published, plants such 
as PNPP have added additional emergency response facilities, including an 
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alternate offsite TSC located more than ten miles from the plant site. As described 
in the Perry Nuclear Power Plant Emergency Plan, Section 7.1.1, "Technical Support 
Center (TSC)," the primary TSC for PNPP is located onsite in the basement 
(603 foot elevation) of the Service Building, and XIQ values have been established 
for this Service Building location, as described below. The offsite TSC, established 
in September of 2012, is co-located at a facility that also serves as the offsite 
emergency operations facility (EOF), 10.44 miles from the plant. The PNPP 
Emergency Plan notes that the dedicated TSC area at the offsite EOF has the same 
communication and system information capabilities as the primary TSC. Due to the 
offsite TSC's distance from the site, determination of XIQ values and calculations of 
radiological dose to occupants is not necessary, consistent with guidance in 
Supplement 1 to NUREG-0737, "Requirements for Emergency Response 
Capability," January 1983. 

Table 1 of NUREG-0737, Supplement 1, in a discussion of EOF requirements, 
documents that ventilation systems for facilities located more than ten miles from the 
plant site do not need to provide a protection factor. The availability of the PNPP 
alternate TSC at the offsite PNPP EOF facility qualifies the need to demonstrate that 
doses to personnel occupying the Service Building TSC will remain below 
five (5) rem over the thirty day post-accident period. The offsite TSC location can be 
staffed either at the time of an accident, or if ongoing monitoring of doses at the 
onsite TSC identifies it would be appropriate to relocate the facility functions to the 
offsite location. Relocation of personnel away from the Service Building TSC due to 
habitability issues such as dose is included in the PNPP Emergency Plan 
(Section 7 .1.1) and plant procedures. The Emergency Plan notes that if the 603 foot 
elevation of the Service Building is uninhabitable, the offsite TSC may be used. The 
ability to relocate TSC personnel to an offsite location with lower dose rates is 
different than the situation for the plants control room, which 10 CFR 50.67 requires 
be able to meet a 5 rem limit for the duration of the accident. 

The establishment of the TSC XIQ values occurred in two stages: first in 1980, and 
then a revision in 1988. The XIQ values for the TSC were established after 
determination of X/Q values for the control room, by quantitative and qualitative 
comparisons of the inlet locations for the ventilation systems of the two different 
facilities. 

The original control room XJQ values were determined in 1978, based on the Murphy 
and Campe methodology, "Nuclear Power Plant Control Room Ventilation System -
Designs for Meeting General Design Criterion 19," presented at the 13th Atomic 
Energy Commission (AEC) Air Cleaning Conference, August 1974. This first control 
room calculation used only three years of PNPP on-site meteorological data. The 
limiting control room XIQ value was 5.0E-3 seconds per cubic meter (sec/m3) for 
the 0-8 hour time interval, based on releases from both the Unit 1 and Unit 2 
containments and the PNPP plant vents. This control room XIQ evaluation was later 
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revised in 1985 after enough additional PNPP meteorological data was obtained 
such that the Murphy-Campe methodology could utilize seven (versus only three) 
years of data. This allowed refinement of the X/Q results, and an atmospheric 
dispersion value of 3.5E-3 sec/m3 was calculated. Despite this refinement, the result 
was still considered to be overly conservative due to the use of the generic Murphy
Campe methodology. Therefore, a PNPP-specific onsite study using in-field tracer 
gas testing was performed in 1985. 

The tracer gas study, performed in September 1985, provided X/Q results at the 
ventilation intakes for the Control Complex, which supplies the PNPP control room. 
The primary objective of this study was to demonstrate by actual measurements that 
a reduction in the assumed X/Qs would be appropriate versus continued use of the 
estimated values based on the generic Murphy and Campe methodology. The final 
results of the tracer gas study, provided to the licensee in March of 1986, 
determined a PNPP-specific revised estimate of dispersion based on actual plant 
measurements. The 1-hour average X/Q value (which represents the 0-8 hour time 
interval) resulting from the tracer gas testing was 7.0E-5 sec/m3. This represented 
an overall reduction factor of 71 from the original 1978 control room X/Q value. This 
is summarized in the table below. 

Reduction 
Date of 1-hour* X/Q from previous 

Receptor Estimate Method (sec/m3) value 
Murphy and Campe, 

Control Room 1978 using 3 year 5.0E-3 --
meteorology 

Murphy and Campe, 
Control Room 1985 using 7 year 3.5E-3 1.4 

meteoroloav 

Control Room 1986 Tracer Gas Study 7.0E-5 50 
(Overall 

reduction 
factor =71) 

*the 1-hour average XJQ value represents the 0 - 8 hour time interval post-accident. 

With respect to the TSC, similar to the control room evaluation described above, the 
first determination of the PNPP onsite TSC X/Q values were also based on the 
Murphy and Campe methodology using three years of on-site meteorological data. 
This first TSC evaluation was completed in 1980. The values presented below 
represented the worst case TSC atmospheric dispersion values based on releases 
from both the Unit 1 and 2 containments and the PNPP plant vents with the TSC air 
intake as the receptor location. As can be seen by comparing the 0 - 8 hour values 
for the control room and the TSC, the 1980 TSC value (also determined using the 
Murphy-Campe method) started out lower than the 1978 control room value due to 
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differences in the locations of the air intakes for the two facilities (more detail on their 
relative locations is provided below). 

Time period TSC X/Q {sec/m3) 

0- 8 hours 3.6E-3 
8-24 hours 2.1E-3 
1 -4 days 1.1E-3 
4-30 days 2.1E-4 

The TSC evaluation was not revised to use the seven year meteorological data like 
was done for the control room; however, in 1988, licensee staff did evaluate the 
original TSC X/Q's (tabulated above) given the results of the 1986 tracer gas study. 
Although the tracer gas study only gathered in-field data at the control room intakes, 
the 1988 review performed a comparison of the relative locations of the TSC and the 
control room intakes to determine the relative difference in the X/Q that would have 
been expected if tracer gas samples had been taken at the TSC intakes. The 
following observations were noted: 
1) The TSC and control room are similarly located with respect to the sources 

(containment and plant vent), 
2) The intakes are both on the west face of their respective building and are located 

well below the top edge of the face. The similar-relation locations suggested that 
the physical processes governing the X/Q would be similar, and 

3) Because the TSC intake is further below the roof line (only several feet above 
ground level, with its bottom at elevation 623'-6" (which is approximately 60 feet 
below the control room intakes), the TSC X/Q would have been expected to be 
even lower, because the control room tracer gas study results indicated that wind 
speeds of 2 to 3 meters per second (m/s) were required in the vicinity of the 
building complex to cause the highest concentration at the CR intakes - it was 
identified that lower speeds did not generate sufficient wake turbulence to move 
roof-top concentrations down to the CR air intakes. It was therefore expected 
that speeds greater than 3 mis would be needed to move significant amounts of 
material further down to the TSC intake. These greater speeds could in turn also 
further dilute the concentrations as compared to those at the CR intakes. As a 
result, the 1980 TSC 1-hour average atmospheric dispersion factor was reduced 
by a factor of 71 like the control room X/Q had been. 

The table below expands the previously provided table to illustrate the various 
estimates of X/Q for the TSC and control room. As noted above, for the control 
room, the 1986 X/Q estimate was reduced by a factor of 71 from the original 1978 
estimate as a result of the 1985/1986 tracer gas study at PNPP. With the similarity 
in relative location of the intakes and the comparable methodology utilized for the 
1978 and 1980 control room/TSC estimates, a factor of 71 reduction was applied to 
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the 1980 TSC 1-hour average value on the basis of the tracer gas study, to obtain 
the 1988 value. 

Reduction 
Date of 1-hour* X/Q from previous 

Receptor Estimate Method (sec/m3) value 
Murphy and Campe 

Control Room 1978 using 3 year 5.0E-3 --
meteorology 

Murphy and Campe 
Control Room 1985 using 7 year 3.5E-3 1.4 

meteoroloQy 
Control Room 1986 Tracer Gas Study 7.0E-5 50 

(Overall 
reduction 

factor =71) 
Technical Murphy & Campe 
Support 1980 using 3 year 3.6E-3 --
Center Meteoroloav 

Technical 
Reduction factor of 

Support 1988 
71 applied 

5.07E-5 Factor of 71 
Center 

*the 1-hour average XIQ value represents the O - 8 hour time interval post-accident. 

The estimate for the 1-hour average value was then used to estimate a time 
dependent X/Q for the course of the accident (the three additional time periods). 
Previous time dependent wind direction factors determined for the control room 
tracer study were considered conservative, and were applied, resulting in the 
following X/Q values for the TSC: 

1988 TSC X/Q (sec/m3) (after applying Reduction 
Time 1980 TSC time dependent wind direction* factors from 1980 
period X/Q (sec/m3) to the 0-8 Hour X/Q of 5.1 E-5) X/Q 
0-8 3.6E-3 5.1E-5 71 
hours 

8-24 2.1E-3 5.1E-5x0.81 =4.1E-5 51 
hours 

1-4 1.1E-3 5.1E-5 x 0.61=3.1E-5 35 
days 

4-30 2.1E-4 5.1 E-5 x 0.22 = 1.1 E-5 19 
days 

*Time dependent wind speed factors, which would have further reduced X/Q's, were not applied 
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The control room tracer gas study that is referenced above was submitted to the 
NRC for review as Attachment 5 of a letter dated August 27, 1996, as part of the 
AST pilot plant review that resulted in Amendment 103 to the PNPP Operating 
License, issued in 1999. Figure 3-2 on page 46 of 167 of Attachment 5 shows the 
PNPP building complex, including the relative locations of the Unit 1 containment 
and the nearest plant vent to the control room intakes. The TSC intake is not 
illustrated on this drawing, but it is located southwest of the control room intakes, on 
the southwest corner (west face) of the Service Building. 

The NRC review of the control room tracer gas study resulted in a conservative 
reduction in the amount of credit given to less than the full factor of 71 discussed 
above for the design basis control room analysis. The TSC X/Q values determined 
in the 1988 review are considered to be appropriate for a realistic evaluation of TSC 
dose. 

The planned Updated Safety Analysis Report (USAR) changes provided for this RLA 
present the input assumptions and results for the EAB, the LPZ, and the control 
room. This is consistent with the NRC staff AST review requirements for the PNPP 
fuel handling accident in Amendment 122, which was approved subsequent to 
issuance of RG 1.183. The planned changes to the USAR for this current RLA were 
provided in Addenda 1 of the Enclosure to the original request for licensing action 
(letter dated December 6, 2013 (Accession Number ML 13343A013)), and in the 
supplemental information provided in Attachment 2 to the response to an NRC 
request for additional information (letter dated July 22, 2014 (Accession Number 
ML 14203A625)). 




