
The Detroit Edison Company
One Energy Plaza, Detroit, MI 48226-1279

DTE Energy-

Detroit Edison

10 CFR 51.45
10 CFR 52.77
10 CFR 52.79

September 2, 2010
NRC3-10-0036

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

References: 1) Fermi 3
Docket No. 52-033

2) Letter from Jerry Hale (USNRC) to Jack M. Davis (Detroit Edison), "Request
for Additional Information Letter No. 39 Related to the SRP Sections 2.0,
2.3.1, 2.3.2, 2.3.3, 2.3.4, 13.3, 13.6.1 and 17.5 for the Fermi 3 Combined
License Application," dated July 20, 2010

Subject: Detroit Edison Company Response to NRC Request for Additional Information
Letter No. 39

In Reference 2, the NRC requested additional information (RAI) to support the review of certain
portions of the Fermi 3 Combined License Application (COLA). The responses to these RAIs
are provided in Attachments 1 through 16 of this letter. Information contained in these responses
will be incorporated into a future COLA submission as described in the RAI response.

Responses to RAIs 02.03.02-7 and 02.03.04-5 include CDs containing electronic files as
requested by the NRC Staff. The file format and names on the enclosed CDs do not comply with
the requirements for electronic submission in the NRC Guidance Document, "Guidance for
Electronic Submissions to the NRC," dated May 17, 2010; the files are not "pdf' formatted. The
NRC Staff requested the files be submitted in their native formats required by the software in
which they are utilized to support NRC review of the COLA.
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If you have any questions, or need additional information, please contact me at (313) 235-3341.

I state under penalty of perjury that the foregoing is true and correct. Executed on the 2 nd day of
September 2010.

Sincerely,

Peter W. Smith, Director
Nuclear Development - Licensing & Engineering
Detroit Edison Company

Attachments: 1) Response to RAI Letter No. 39 (Question No. 13.03-54)
2) Response to RAI Letter No. 39 (Question No. 02.03.01-15)
3) Response to RAI Letter No. 39 (Question No. 02.03.01-16)
4) Response to RAI Letter No. 39 (Question No. 02.03.01-17)
5) Response to RAI Letter No. 39 (Question No. 02.03.02-7)

Enclosure 1 - Met Data File
6) Response to RAI Letter No. 39 (Question No. 02.03.02-8)
7) Response to RAI Letter No. 39 (Question No. 02.03.02-9)
8) Response to RAI Letter No. 39 (Question No. 02.03.03-8)
9) Response to RAI Letter No. 39 (Question No. 02.03.04-5)

Enclosure 1 - ARCON Input / Output Files
10) Response to RAI Letter No. 39 (Question No. 02.03.04-6)
11) Response to RAI Letter No,39 (Question No. 13.06.01-48)
12) Response to RAI Letter No. 39 (Question No. 13.06.01-49)
13) Response to RAI Letter No. 39 (Question No. 13.06.01-50)
14) Response to RAI Letter No. 39 (Question No. 13.06.01- 51)
15) Response to RAI Letter No. 39 (Question No. 02-1)
16) Response to RAI Letter No. 39 (Question No. 17.5-23)

cc: Adrian Muniz, NRC Fermi 3 Project Manager
Jerry Hale, NRC Fermi 3 Project Manager
Bruce Olson, NRC Fermi 3 Environmental Project Manager
Fermi 2 Resident Inspector (w/o Attachments)
NRC Region III Regional Administrator (w/o Attachments)
NRC Region II Regional Administrator (w/o Attachments)
Supervisor, Electric Operators, Michigan Public Service Commission (w/o Attachments)
Michigan Dept. of Natural Resources & Environment

Radiological Protection Section (w/o Attachments)
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Response to RAI Letter No. 39
(eRAI Tracking No. 4868 Revision 2)

RAI Question No. 13.03-54
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NRC RAI 13.03-54

Title: Emergency Planning related to 10 CFR Part 30, 40 and 70 licenses FSAR Table 13.4-201
"Operational Programs Required by NRC Regulations, " item 14 "Emergency Planning"":

(1) Provide an explanation for including the reference to Special Nuclear Materials (SNM) in
the "Program Title" column for "Program Source" citations of 10 CFR 30.32 and
40.31.

(2) Provide an explanation for, and listing of the portions applicable to SNM with respect to
regulatory citations 10 CFR 30.32 and 40.31, which address byproduct and source
material.

(3) Provide an explanation for why SNM is referenced in Table 13.4-201 under item 14 (in
Program Title column and in the "Milestone" column) with no reference to 10 CFR Part
70 in the "Program Source" column or "Requirement" column. If a 10 CFR Part 70
license is to be referenced in the "Program Title " column, the "Milestone" column and
"Requirement " column, describe/list the applicable portions of the Emergency
Preparedness program to be implemented at each milestone for receipt of fuel and prior
to fuel load.

Response

The following response addresses Parts 1, 2, and 3 of the above RAI.

In the Fermi response to RAI No. 01-2 in Detroit Edison Letter NRC3-09-0025, dated
September 24, 2009 (ML092720656), Detroit Edison revised Item 14, "Emergency Planning," of
FSAR Table 13.4-201 to include "(portions applicable to SNM)" in the "Program Title" column
and citations of 10 CFR 30.32 and 10 CFR 40.31 in the "Program Source" column. To address
NRC concerns raised in RAI 13.03-54, "(portions applicable to SNM)" will be revised to a more
general reference of "(portions applicable to radioactive materials)" for Item 14 and also for
Item 8, Fire Protection Program; Item 11, Non-Licensed Plant Staff Training Program; and Item
15, Physical Security Program. Additionally, the references to the regulatory citations of 10
CFR 30.32 and 10 CFR 40.31, which address byproduct and source material, will be revised to
be more specific to the Emergency Planning requirements, and will also be revised to include a
reference to 10 CFR 70.22 as shown in the Proposed COLA revision attached to this RAI
response. Specifically, the "Program Source" references will become 10 CFR 30.32(i)(3), 10
CFR 40.31 (j)(3), and 10 CFR 70.22(i)(3). These latter references are specific to "possession" of
byproduct, source, and special nuclear material, respectively, and thus are considered to be the
explicit implementation requirements for possession by Detroit Edison at Fermi 3.

With regard to specific details for "applicable portions of the Emergency Preparedness program
to be implemented at each milestone for receipt of fuel and prior to fuel load," 10 CFR
30.32(i)(1)(ii) and 30.32(i)(3); 10 CFR 40.3 1(j)(1)(ii) and 40.310)(3); and 10 CFR 70.22(i)(1)(ii)
and 70.22(i)(3) contain requirements that specify the purpose and necessary contents of
emergency plans submitted with an application for byproduct, source, and special nuclear
material, respectively. Thus, those portions of the emergency plan that fit the criteria
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within the pertinent regulations are the "applicable portions of the Emergency Preparedness
program."

Specifically, 10 CFR 30.32(i)(1)(ii) requires, "An emergency plan for responding to a release of
radioactive material." Thus, those portions of the emergency plan that would be necessary to
respond to a release of radioactive byproduct material would be required for possession of
byproduct material by Detroit Edison at Fermi 3. Similarly, 10 CFR 40.31 (j)(1)(ii) requires, "An
emergency plan for responding to the radiological hazards of an accidental release of source
material and to any associated chemical hazards directly incident thereto." Thus, those portions
of the emergency plan that would be necessary to respond to a release of source material and any
associated chemical hazards would be required for possession of source material by the licensee
at the licensee site. Finally, 10 CFR 70.22(i)(1)(ii) requires, "An emergency plan for responding
to the radiological hazards of an accidental release of special nuclear material and to any
associated chemical hazards directly incident thereto." Thus, those portions of the emergency
plan that would be necessary to respond to a release of special nuclear material and any
associated chemical hazards would be required for possession of special nuclear material by the
licensee at the licensee site.

Requirements for the Fermi 3 emergency plan are specified in 10 CFR 30.32(i)(3), 10 CFR
40.310(j)(3), and 10OCFR 70.22(i)(3). Detroit Edison will implement procedures addressing the
topics presented in these regulations consistent with applicable provisions in the Fermi 3
Emergency Plan. Accordingly, the procedures will address the following topics:

" Facility description (as required by 10 CFR 30.32(i)(3)(i), 10 CFR 40.31 (j)(3)(i), and 10
CFR 70.22(i)(3)(i)).

* Types of accidents (as required by 10 CFR 30.32(i)(3)(ii), 10 CFR 40.3 1(j)(3)(ii), and 10
CFR 70.22(i)(3)(ii)).

" Classification of accidents (as required by 10 CFR 30.32(i)(3)(iii), 10 CFR
40.310(j)(3)(iii), and 10 CFR 70.22(i)(3)(iii)).

* Detection of accidents (as required by 10 CFR 30.32(i)(3)(iv), 10 CFR 40.31 (j)(3)(iv),
and 10 CFR 70.22(i)(3)(iv).

" Mitigation of consequences (as required by 10 CFR 30.32(i)(3)(v), 10 CFR
40.3 1(j)(3)(v), and 10 CFR 70.22(i)(3)(v)).

* Assessment of releases (as required by 10 CFR 30.32(i)(3)(vi), 10 CFR 40.310(j)(3)(vi),
and 10 CFR 70.22(i)(3)(vi)).

" Responsibilities (as required by 10 CFR 30.32(i)(3)(vii), 10 CFR 40.31 (j)(3)(vii), and 10
CFR 70.22(i)(3)(vii)).

" Notification and coordination (as required by 10 CFR 30.32(i)(3)(viii), 10 CFR
40.3 1(j)(3)(viii), and 10 CFR 70.22(i)(3)(viii)).

" Information to be communicated (as required by 10 CFR 30.32(i)(3)(ix), 10 CFR
40.3 l(j)(3)(ix), and 10 CFR 70.22(i)(3)(ix)).

* Training (as required by 10 CFR 30.32(i)(3)(x), 10 CFR 40.310(j)(3)(x), and 10 CFR
70.22(i)(3)(x)).
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• Safe shutdown (as required by 10 CFR 30.32(i)(3)(xi), 10 CFR 40.310(j)(3)(xi), and 10
CFR 70.22(i)(3)(xi)).

* Exercises (as required by 10 CFR 30.32(i)(3)(xii), 10 CFR 40.3 1(j)(3)(xii), and 10 CFR
70.22(i)(3)(xii)).

* Hazardous chemicals (as required by 10 CFR 30.32(i)(3)(xiii), 10 CFR 40.310(j)(3)(xiii),
and 10 CFR 70.22(i)(3)(xiii)).

Items 8, 11, and 15 will retain their existing Part 30 and Part 40 references, and each will have
an appropriate Part 70 (or Part 73) reference added to address special nuclear material. Note
that Part 70 does not specifically address security for special nuclear materials since it had
already been specifically addressed in Part 73. As such, Part 73 reference is provided for
security for the special nuclear materials.

Proposed COLA Revision

See Attached proposed FSAR mark-up for Table 13.4-201
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Markup of Detroit Edison COLA
(following 5 pages)

The following markup represents how Detroit Edison intends to reflect this RAI response in a
future submittal of the Fermi 3 COLA. However, the same COLA content may be impacted by
revisions to the ESBWR DCD, responses to other COLA RAIs, other COLA changes, plant
design changes, editorial or typographical corrections, etc. As a result, the final COLA content
that appears in a future submittal may be different than presented here.



Table 13.4-201 Operational Programs Required by NRC Regulations (Sheet 2 of 8)

Program Source

[STD COL 13.4-1-A] [STD COL 13.4-2-A]

Implementation

RequirementItem Program Title (Required by) Section Milestone

7. Containment Leakage Rate 10 CFR 50.54(o) 6.2.6 Prior to fuel load 10 CFR 50, Appendix J
Testing Program 10 CFR 50, Appendix Option B - Section Ill.a

[COM 13.4-004]

8. Fire Protection Program 10 CFR 50.48 9.5.1.15

IReplace with Insert #1
(13.03-54) 1

Prior to fuel receipt for elements of the Fire
Protection Program necessary to support
receipt and storage of fuel onsite.
Prior to fuel load for elements of the Fire
Protection Program necessary to support
fuel load and plant operation.

Prior to initial receipt of byproduct source,
or special nuclear materials (excluding
Exempt Quantities as described in 10 CFR
30.18)

License Condition
[COM 13.4-005]

[COM 13.4-006]

10 CFR 30.32(a)
10 CFR 40.31 (a)

[COM 13.4-027]

T10 CFR 70.22(a)
(13.03-54) t--

-zA (portions applicable toe- SISM 10CFR30.32
10 CFR 40.31
10 CFR 70.22
(13.03-54)

9. Process and Effluent
Monitoring and Sampling
Program:

Radiological Effluent 10 CFR 20.1301 and 11.5.4.6
20.1302

Prior to fuel load License Condition
[COM 13.4-007]

Technical 10 CFR 50.34a

Specifications/Standard

Radiological Effluent
Controls

Offsite Dose Calculation
Manual

Radiological Environmental
Monitoring Program

10 CFR 50.36a

10 CFR 50, Appendix
I, Section II and IV

Same as above

Same as above

11.5.4.5
11.5.4.8

11.5.4.5

Prior to fuel load

Prior to fuel load

License Condition
[COM 13.4-009]

License Condition
[COM 13.4-010]

Fermi 3
Combined License Application

13-39 Revision 2
March 2010



Table 13.4-201 Operational Programs Required by NRC Regulations (Sheet 4 of 8) [STD COL 13.4-1 -A] [STD COL 13.4-2-A]

Implementation

Item Program Title
Program Source
(Required by) Section Milestone Requirement

11. Non Licensed Plant Staff
Training Program

10 CFR 50.120 13.2.2 18 months prior to scheduled fuel load 10 CFR 50.120(b)

10 CFR 30.32(a)
10 CFR 40.31(a)
[COM 13.4-028]

Prior to initial receipt of byproduct source,
or special nuclear materials (excluding
Exempt Quantities as described in 10 CFR
30.18)

18 months prior to scheduled fuel Io,12. Reactor Operator Training 10 CFR 55.13 13.2.1
Program 10 CFR 55.31

10 CFR 55.41

10 CFR 55.43

License Condition
[COM 13.4-016]

10 CFR 55.45

13. Reactor Operator 10 CFR 50.34(b) 13.2 Within 3 months after issuance of an 10 CFR 50.54(i-1)
Requalification Program 10 CFR 50.54(i) operating license or the date the

10 CFR 55.59 Commission makes the finding under 10
CFR 52.103(g)

Fermi 3
Combined License Application

13-41 Revision 2
March 2010



Table 13.4-201 Operational Programs Required by NRC Regulations (Sheet 5 of 8) [STD COL 13.4-1 -A] [STD COL 13.4-2-A]

Program Source
(Required by)

Implementation

Item Program Title Section Milestone Requirement

14. Emergency Planning 10 CFR 50.47
10 CFR 50, Appendix
E

13.3 Full participation exercise conducted within
2 years prior to scheduled date for initial
loading of fuel

Onsite exercise conducted within 1 year
prior to the schedule date for initial loading
of fuel

Licensee's detailed implementing
procedures for its emergency plan
submitted at least 180 days prior to
scheduled date for initial loading of fuel

The licensee shall submit a fully developed
set of site-specific Emergency Action
Levels (EALs) to the NRC in accordance
with the NRC-endorsed version of NEI
07-01, Rev. 0,with no deviations. The fully
developed site-specific EAL scheme shall
be submitted to the NRC for confirmation at
least 180 days prior to initial fuel load.

Prior to initial receipt of byproduct source,
or special nuclear materials (excluding
Exempt Quantities as described in 10 CFR
30.18)

10 CFR Part 50,
Appendix E, Section
IV.F.2.a(ii)

10 CFR 50, Appendix E,
Section IV.F.2.a(ii)

10 CFR 50, Appendix E,
Section V

I

License Condition
[COM 13.4-031]

Replace with Insert #3
(13.03-54)

1[ FR134-32a)
[COM 13.4-029]

(portins _pplicablc te SNM,) 10 CFR 390•2
10 CFR 41,0.31

15. Security Program: 10 CFR 52.79(a)(35)
10 CFR 52.79(a)(36)

13.6 I
Physical Security Program 10 CFR 73.55 Prior to fuel receipt License Condition

[COM 13.4-017]

13-42 
Revision 2

Fermi 3
Combined License Application

13-42 Revision 2
March 2010



Table 13.4-201 Operational Programs Required by NRC Regulations (Sheet 6 of 8) [STD COL 13.4-1 -A] [STD COL 13.4-2-A]

Program Source
(Required by)

Implementation

Item Program Title Section Milestone Requirement

10 CFR 73.56

10 CFR 73.57

Safeguards Contingency
Program

Training and Qualification
Program

Cyber Security Plan

Fitness for Duty
(Construction - Mgt &
Oversight personnel)

Fitness for Duty
(Construction - Workers &
First Line Supv.)

Fitness for Duty (Operation)

10 CFR 52.79(a)(36)
10 CFR 73.55
10 CFR 73, Appendix
C

10 CFR 73, Appendix
B

10 CFR 73.54
10 CFR 73.55
10 CFR 52.79(a)(36)

10 CFR 26, Subparts
A-H, N, and 0

10 CFR 26 Subpart K

13.6 Prior to fuel receipt

13.6

13.6

13.7

13.7

13.7

Prior to fuel receipt

Prior to fuel receipt

License Condition
[COM 13.4-017]

License Condition
[COM 13.4-017]

License Condition
[COM 13.4-032]

License Condition
[COM 13.4-018]

License Condition
[COM 13.4-018]

License Condition
[COM 13.4-019]

I

Prior to on-site construction of safety- or
security-related SSCs

Prior to on-site construction of safety- or
security-related SSCs

10 CFR 26 Prior to fuel receipt

(portio.. 3pplicable to SNM) 10 CFR 30.32 13.6 Prior to initial receipt of byproduct source, 10 CFR 30.32(a)
or special nuclear materials (excluding 10 CFR 40.31(a)
Exempt Quantities as described in 10 CFR [COM 13.4-030]
30.18) Fin TP1 TA 1ii

Fermi 3
Combined License Application

13-43 Revision 2
March 2010



New Text for COL Application, Part 2 FSAR, Table 13.4-201

Tns ert. #I I::

Insert 42::I:

10 CFR 30.32(i)(3)
10 CFR 40.310)(3)
10 CFR 70.22(i)(3)

Insert #3=

10 CFR 30.32(i)(1)
10 CFR 40.3 10)(1)
10 CFR 70.22(i)(1)
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Attachment 2
NRC3-10-0036

Response to RAI Letter No. 39
(eRAI Tracking No. 4878 Revision 2)

RAI Question No. 02.03.01-15
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NRC RAI 02.03.01-15

This question is related to the applicantS' response to RAI 02.03.01-4.

In its response to RAI 02.03.01-4, the applicant states that the 92 tornadoes reported in FSAR
Section 2.3.1.3.1.2 is a valid count of tornadoes within the five-county area between January 1,
1950 and December 31, 2007. The applicant also stated that tornado reports were combined
and referenced as only a single tornado if the tornado reports indicated that the tornado tracked
in a traceable direction between different counties or within the same county during a narrow
time period and occurred within 45 minutes of one another.

a. Contrary to the information provided in RAI response 02.03.01-4, Revision 2 to FSAR
Section 2.3.1.3.1.2 states 92 tornadoes were reported in the five-county area between
January 1, 1955 and December 31, 2007. Please clarify this apparent discrepancy in
dates and revise the FSAR accordingly.

b. Two tornadoes occurring in different counties at almost the same time cannot
necessarily be counted as one tornado. Please provide a list of the tornadoes occurring
within the five-county area indicating which tornado reports were considered unique and
which tornado reports were combined.

Response

a. The date in Section 2.3.1.3.1.2 of the FSAR should read January 1, 1950. The date has been
changed to January 1, 1950 in the attached markup to Section 2.3.1.3.1.2 of the FSAR.

b. An updated tornado evaluation was conducted for both the five-county area, and the entire 2-
degree latitude/longitude box around the Detroit Edison Fermi site. Table 1 below contains the
list of tornadoes in the five-county area indicating which tornadoes are unique and which
tornadoes are combined. Tornadoes that are combined span across more than one row in the total
magnitude column. Analysis of the latitude/longitude coordinates for each tornado report as well
as the timing of each individual tornado report was conducted for both the five-county area as
well as the entire 2-degree box surrounding the Fermi site using the National Climatic Data
Center Tornado Database. Only tornadoes with matching coordinates or tornadoes within 5
miles of one another over a time period of 30 minutes or less were combined (i.e. considered to
be the same tornado). The updated analysis resulted in an increase in the overall number of
separate tornadoes, tornado area, and strike probability of tornadoes within both the five-county
area and the 2-degree latitude/longitude box. FSAR Section 2.3.1.3.1.3 has been updated to
reflect the latest analysis including the number of tornadoes in both the five-county area and the
2-degree box surrounding the Fermi site. Similar analysis and data presented in ER Section 2.7
has also been updated.



Attachment 2 to
NRC3-10-0036
Page 3

Table I
January 1, 1950 to December 31, 2007 DTE Five-County Area Tornado Events

Total
County Location or County Date Time Type Mag Magnitude

WASHTENAW 1 WASHTENAW 7/21/1951 2200 Tornado F2 F2
WAYNE 1 WAYNE 6/5/1953 1505 Tornado F F

MONROE 1 MONROE 6/8/1953 1715 Tornado F4 F4
WASHTENAW 2 WASHTENAW 6/8/1953 1830 Tornado F3 F3
WASHTENAW 3 WASHTENAW 5/31/1954 1845 Tornado F F

WAYNE 2 WAYNE 5/31/1954 1930 Tornado F1 F1
LENAWEE 1 LENAWEE 6/12/1954 1630 Tornado F F
LENAWEE 2 LENAWEE 4/14/1956 1800 Tornado F1 F1

WAYNE 3 WAYNE 5/12/1956 1645 Tornado F F

WAYNE 4 WAYNE 5/12/1956 1755 Tornado F4 F4
WAYNE 5 WAYNE 8/4/1956 816 Tornado F1 F1
WAYNE 6 WAYNE 11/20/1957 1650 Tornado F3 F3

LENAWEE 3 LENAWEE 8/3/1958 1730 Tornado F F
WASHTENAW 4 WASHTENAW 4/30/1962 1700 Tornado F1
WASHTENAW 5 WASHTENAW 4/30/1962 1700 Tornado F2

LENAWEE 4 LENAWEE 8/26/1962 1625 Tornado F1 F1
MONROE 2 MONROE 4/17/1963 1820 Tornado F3 F3
MONROE 3 MONROE 5/8/1964 1605 Tornado F2 F2
LENAWEE 5 LENAWEE 8/22/1964 1335 Tornado F3 F3
LENAWEE 6 LENAWEE 8/22/1964 1340 Tornado F1 F1
LENAWEE 7 LENAWEE 4/11/1965 1850 Tornado F4
MONROE 4 MONROE 4/11/1965 1915 Tornado F4
LENAWEE 8 LENAWEE 4/11/1965 1930 Tornado F4
MONROE 5 MONROE 4/11/1965 2000 Tornado F4

LUCAS 1 LUCAS 4/11/1965 2030 Tornado F4 F4
MONROE 6 MONROE 4/11/1965 2035 Tornado F4
WAYNE 7 WAYNE 6/14/1966 1215 Tornado F2 F2

WASHTENAW 6 WASHTENAW 4/14/1967 1930 Tornado F1 F1
MONROE 7 MONROE 3/26/1968 1645 Tornado F2 F2
WAYNE 8 WAYNE 4/23/1968 1330 Tornado F F

MONROE 8 MONROE 9/9/1968 1701 Tornado F2 F2

WASHTENAW 7 WASHTENAW 7/4/1969 1623 Tornado F3
WAYNE 9 WAYNE 7/4/1969 1625 Tornado F3

WASHTENAW 8 WASHTENAW 6/7/1971 1555 Tornado F2 F2
LENAWEE 9 LENAWEE 8/18/1972 2145 Tornado F F
MONROE 9 MONROE 6/12/1973 1510 Tornado F F
LENAWEE 10 LENAWEE 6/16/1973 1805 Tornado F1 F1
LENAWEE 11 LENAWEE 6/26/1973 1425 Tornado F F
MONROE 10 MONROE 6/26/1973 1430 Tornado F2 F2
MONROE 11 MONROE 6/26/1973 1445 Tornado F2 F2
WAYNE 10 WAYNE 6/26/1973 1502 Tornado F FO
WAYNE 11 WAYNE 6/26/1973 1520 Tornado F F

MONROE 12 MONROE 6/28/1973 1045 Tornado QF FE
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Table I (continued)
January 1, 1950 to December 31, 2007 DTE Five-County Area Tornado Events

Total
County Location or County Date Time Type Mag Magnitude

WAYNE 12 WAYNE 6/28/1973 2015 Tornado FO FO
WAYNE 13 WAYNE 8/1/1973 1445 Tornado FQ
WAYNE 14 WAYNE 8/1/1973 1540 Tornado FE
WAYNE 15 WAYNE 2/28/1974 1625 Tornado F2 F2

MONROE 13 MONROE 4/3/1974 1830 Tornado F2 F2
LENAWEE 12 LENAWEE 4/3/1974 1925 Tornado F2 F2
LENAWEE 13 LENAWEE 4/3/1974 1930 Tornado F2 F2
MONROE 14 MONROE 4/3/1974 1956 Tornado F3 F3
WAYNE 16 WAYNE 7/14/1974 1508 Tornado F2 F2

WASHTENAW 9 WASHTENAW 5/25/1975 1655 Tornado F2 F2
WAYNE 17 WAYNE 8/21/1975 1415 Tornado F F

LENAWEE 14 LENAWEE 3/12/1976 1610 Tornado F2 F2
LENAWEE 15 LENAWEE 6/24/1976 1725 Tornado F1 F1

WASHTENAW 10 WASHTENAW 5/22/1977 1335 Tornado F1 F1
MONROE 15 MONROE 5/31/1977 1235 Tornado F1 F1
MONROE 16 MONROE 7/4/1977 2107 Tornado F1 F1

WASHTENAW 11 WASHTENAW 7/19/1977 315 Tornado F1 F1
WASHTENAW 12 WASHTENAW 5/13/1978 1425 Tornado F F

LENAWEE 16 LENAWEE 6/20/1979 1641 Tornado F2 F2
LENAWEE 17 LENAWEE 8/29/1979 1648 Tornado F1 F1
MONROE 17 MONROE 8/29/1979 1649 Tornado F F
MONROE 18 MONROE 8/29/1979 1651 Tornado F1
MONROE 20 MONROE 8/29/1979 1656 Tornado FlF
MONROE 19 MONROE 8/29/1979 1654 Tornado F1 El

LUCAS 2 LUCAS 4/8/1980 1555 Tornado F2 F2
WAYNE 18 WAYNE 4/8/1980 1615 Tornado F1 F1

WASHTENAW 13 WASHTENAW 6/2/1980 2335 Tornado F1 F1
WAYNE 19 WAYNE 7/16/1980 710 Tornado F2 F2

WASHTENAW 14 WASHTENAW 8/31/1980 1350 Tornado F1 F1
LUCAS 3 LUCAS 4/17/1981 2020 Tornado F F

LENAWEE 18 LENAWEE 4/12/1982 2326 Tornado FO FE
WASHTENAW 15 WASHTENAW 5/31/1982 2305 Tornado F1 F1
WASHTENAW 16 WASHTENAW 5/31/1982 2330 Tornado F F
WASHTENAW 17 WASHTENAW 6/15/1982. 1520 Tornado F3 F3

LENAWEE 19 LENAWEE 5/1/1983 2335 Tornado F2 F2
LENAWEE 20 LENAWEE 5/1/1983 2337 Tornado F2 F2
LENAWEE 21 LENAWEE 5/1/1983 2340 Tornado F2 F2
MONROE 21 MONROE 5/1/1983 2355 Tornado F1 Fl

WASHTENAW 18 WASHTENAW 7/21/1983 1523 Tornado F F
WAYNE 20 WAYNE 8/30/1984 440 Tornado F2 F2

LENAWEE 22 LENAWEE 5/27/1985 5 Tornado F1 F1
LENAWEE 23 LENAWEE 7/15/1986 2123 Tornado F F

WAYNE 21 WAYNE 8/2/1986 1340 Tornado F1 F1
WAYNE 22 WAYNE 9/28/1986 2345 Tornado F F
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Table I (continued)
January 1, 1950 to December 31, 2007 DTE Five-County Area Tornado Events

Total
County Location or County Date Time Type Mag Magnitude

MONROE 22 MONROE 6/2/1987 1110 Tornado F1 F1
LENAWEE 24 LENAWEE 6/29/1987 1720 Tornado F1 F1

WAYNE 23 WAYNE 6/29/1987 1820 Tornado F1 F1
WAYNE 24 WAYNE 7/20/1987 1915 Tornado F F

LENAWEE 25 LENAWEE 7/31/1987 1430 Tornado FO FE
LENAWEE 26 LENAWEE 4/3/1988 1244 Tornado F F

WASHTENAW 19 WASHTENAW 4/3/1988 1535 Tornado F1 F1
LENAWEE 27 LENAWEE 5/15/1988 1719 Tornado F F

WAYNE 25 WAYNE 7/16/1988 2031 Tornado F F
WASHTENAW 20 WASHTENAW 8/4/1988 1340 Tornado F1 F1

WASHTENAW 21 WASHTENAW 6/2/1990 2010 Tornado F2 F2

MONROE 23 MONROE 8/28/1990 1550 Tornado F1 F1
WAYNE 26 WAYNE 9/6/1990 1935 Tornado F F

MONROE 24 MONROE 3/27/1991 2039 Tornado F F
MONROE 25 MONROE 3/27/1991 2045 Tornado F F
WAYNE 27 WAYNE 4/16/1992 1403 Tornado F2 F2
LUCAS 4 LUCAS 7/12/1992 1525 Tornado F2 F2

MONROE 26 MONROE 9/9/1992 2000 Tornado F1 F1
WAYNE 28 Detroit 9/3/1993 1705 Tornado F F

WASHTENAW 22 Pleasant Lake 6/13/1994 1342 Tornado F2 F2
LENAWEE 28 Blissfield 6/20/1994 1440 Tornado F F
MONROE 27 Ottawa Lake 4/12/1996 15:57 Tornado F F
WAYNE 29 Highland Park 7/2/1997 17:00 Tornado F2 F2

LENAWEE 29 Tipton 3/28/1998 10:58 Tornado F1 F1
LENAWEE 30 Rome Center 5/23/1999 14:50 Tornado F1 F1

LUCAS 5 Sylvania 5/9/2000 19:22 Tornado F1 F1
LENAWEE 31 Addison 6/21/2006 17:10 Tornado F F
MONROE 28 Estral Beach 6/27/2006 14:34 Tornado F F

WASHTENAW 23 Ann Arbor 9/30/2006 16:32 Tornado F F
WASHTENAW 1 Salem 8/24/2007 17:02 Tornado F F

Proposed COLA Revision

The proposed revisions to the Fermi 3 COLA FSAR Section 2.3 and ER Section 2.7 are
identified on the attached markups.
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Markup of Detroit Edison FSAR
(following 3 pages)

The following markup represents how Detroit Edison intends to reflect this RAI response in a
future submittal of the Fermi 3 FSAR. However, the same COLA content may be impacted by
revisions to the ESBWR DCD, responses to other COLA RAIs, other COLA changes, plant
design changes, editorial or typographical corrections, etc. As a result, the final COLA content
that appears in a future submittal may be different than presented here.
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therefore may underestimate the count of wind events 50 knots or greater

in the region of the Fermi site.

Between January 1, 19,5 and December 31, 2007, 92ktornadoes were

reported in the five-county area (Reference 2.3-220). All tornadoes are

categorized as FO or stronger on the Enhanced Fujita (EF) scale, thereby

containing wind speeds greater than 50 knots (Reference 2.3-221).

Additional discussion of tornadoes in the region surrounding the Fermi

site is given in Subsection 2.3.1.3.1.3.

2.3.1.3.1.3 Tornadoes and Waterspouts

Waterspouts

Waterspouts are considered to be the counterpart of tornadoes, but over

large bodies of water. Waterspouts are also much smaller than an

average tornado and contain wind speeds that are typically less than 43

knots (80.5 km/hr [50 mph]). In the Fermi region, conditions favorable for

waterspout formation are when a cool air mass passes over the warmer

air above the waters of Lake Erie. The resulting instability can support the

formation of waterspouts, most frequently during the late summer and fall

season. A search for reported waterspouts in the NCDC online storm

database resulted in eight occurrences off the shoreline of Lucas and

Monroe counties since 1993 (Reference 2.3-220). The closest occurance

to the Fermi site was a report of several waterspouts off the shoreline of

Stony Point in Monroe County on the morning of July 26th, 1998

(Reference 2.3-222). Therefore, waterspouts can occur near and at the

Fermi site, but are not considered to be of frequent occurrence.

Tornadoes

"Design-Basis Tornado (DBT) and Tornado Missiles for Nuclear Power

Plants" (Regulatory Guide 1.76) published in March 2007, was used to

determine the design parameters that should be considered in the event

that the most severe tornado strikes the Fermi site. In addition, DBT wind

speeds for the Fermi site, utilizing information from the "Tornado

Climatology of the United States" (NUREG/CR-4461 Rev. 2) published in

February of 2007 are presented here. NUREG/CR-4461 Rev. 2 is an

update to Rev. 1 that recalculated the tornado climatology using the EF

scale for the time period of 1950 through August 2003. The relationship
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calculate the strike probability specifically for the Fermi site, a 2-degree

latitude/longitude box centered on the location of the Fermi site was

chosen to mirror the 2-degree box presented in NUREG/CR-4461 Rev. 2.

A 2-degree box centered on the Fermi 3 reactor provides a conservative

basis for calculating the probability of a tornado striking the Fermi site.

Guidelines for calculating strike probability are presented in

NUREG/CR-4461 Rev 2. Following the NUREG/CR-4461 Rev. 2

methodology, the strike probability for a point structure in any given year

is given by:

Pp =At/ NAr [Eq. 2]

where:

Pp = Tornado strike probability for a point structure per year,
regardless of wind speed

At = Total area impacted by tornadoes within a region of interest

in N years
N = Number of years of tornado record
Ar = Area of the region of interest

The 2 degree latitude/longitude box is based on the centerline of the

Fermi 3 reactor vessel. The 2-degree box encompasses 13 counties in

Michigan, 17 counties in Ohio, and 3 counties in the Canadian Province

of Ontario that are either fully or partially inside the box. The number of

tornadoes occurring in the 2-degree box was obtained from the NCDC

online storm database and Environment Canada database for the

54-year period of January 1, 1950 through December 31, 2003. As
shown below, the number of tornadoes for each EF scale class is

displayed. On average 744 tornadoes per year occurred in the 2-degree

box based on the 42-2 tornadoes that were reported during the 54-year

period (Reference 2.3-220, Reference 2.3-223). The total area impacted

by tornadoes in the 2-degree box, shown below, can be found by

multiplying the number of tornadoes in each EF scale class by the

expected values for tornado segment statistics in the central United

States found in Table 2-10 of NUREG/CR-4461 Rev. 2.

FO F1 F2 F3 F4 F5 Total

Number of 482A- 1~_I 42-2
Tornadoes 2
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Expected Value of 0.0341 0.3374 1.1784 3.0857 4.7263 6.0152
Tornado Area
(mi 2 ) (1)

A t = Total 4-6 4 9.6 7-0.97- 8g.,6 6.02 32.46
Tornado Area 141 • 8 '
(mi2 )

1. From Table 2-10 NUREG/CR-4461 Rev. 2

The total area of the 2-degree box is'calculated by summing the areas of

Michigan, Ohio, and Canadian counties inside the 2-degree box. County

areas provided from the U.S. Census Bureau and Canada's National

Statistical Agency estimates a total area of 18,583.87 mi 2

(Reference 2.3-224, Reference 2.3-225). Using a total tornado area of

1388.43 -3_ mi 2 (At), a 2-degree box area of 18,583.87 mi2 (Ar), and a time

period of 54 years (N), the calculated strike probability (Pp) for the Fermi

site becomes a--22 X 10-4 or a recurrence interval of once every 1G06

years.

In comparison, Table 5-1 in NUREG/CR-4461 Rev. 2 shows the

calculated probability of a tornado striking any point in the central United

States as 3.58 X 10-4 or a recurrence interval of once every 2793 years.

The results demonstrate that the statistics for the 2-degree box centered

on the Fermi site provides an accurate estimate of the probability of a

tornado striking the Fermi site rather than utilizing the generalized value

for the central United States, WhiGh incOR.pratoc Frgion' that .xpRF.ionc.

tornadooc6 mROF froquontl.

Regulatory Guide 1.76 defines DBT characteristics for nuclear power

plants that have a tornado strike probability greater than 1.0 X10-7. The

3 calculated Fermi site tornado strike probability of 3 X1 0-4 exceeds the

above probability threshold which requires Fermi 3 to meet the design

requirements of Regulatory Guide 1.76. Table 1 from Regulatory Guide

1.76 presents the remaining six DBT characteristics for new reactors

located in the United States whose tornado strike probabilities exceed the

1.0 X 10-7 threshold. According to Table 1, since the Fermi site is located

in Region I, the DBT characteristics are as follows:

DBT Characteristics Fermi site (1) ESBWR DCD (2)

Maximum wind speed (mph) 230 330

Translational speed (mph) 46 70

Maximum rotational speed (mph) 184 260
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future submittal of the Fermi 3 ER. However, the same COLA content may be impacted by
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design changes, editorial or typographical corrections, etc. As a result, the final COLA content
that appears in a future submittal may be different than presented here.
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Hiah Wind Events

This section provides the frequency of occurrence of winds greater than 50 knots, in accordance

with the Nuclear Regulatory Commission (NRC) Regulatory Guide 4.2. Storm reports that include

wind speeds of 50 knots or greater occur with many types of weather phenomenon such as

thunderstorms and tornadoes. Wind reports for thunderstorms and tornadoes were obtained from

the NCDC on-line storm database for the following five-county area surrounding the Fermi site:
Lenawee, Monroe, Washtenaw, Wayne and the Ohio County of Lucas. While not all five counties

may have been actively reporting high wind events in the early years of the time period, the
1955-1959 period featured 1.6 high wind events per year. The subsequent 10-year periods of

1960-1969, 1970-1979, and 1980-1989 averaged 2.9, 2.4, and 4.2 high wind events per year
respectively. An analysis of the high wind events on a decade by decade basis over the five-county

area does not show a significant statistical trend over the first four decades. In fact, the variability in

the average number of high wind events per decade over the first four decades may be explained
by natural variability as they each reported similar numbers of high wind events.

Furthermore, some of the reported high wind events likely occurred simultaneously in several of the
five counties. High wind events can be caused by individual thunderstorms that have a cellular

structure or by thunderstorms that have become linear along a squall line or cold front. A line of

thunderstorms can cause wind damage along an elongated path, while the wind damage caused by
cellular type thunderstorms is typically isolated in nature.

Between January 1, 1955 and December 31, 2007 there have been 816 reports of wind events that
were 50 knots or greater in the five-county area (Reference 2.7-29). The highest wind speed

reported was 90 knots (103.6 mph) in Wayne and Lucas Counties on July 22, 1960 and July 4,
1969. Many of the reports for high winds contained in the NCDC on-line storm database do not
specify wind speeds and therefore may underestimate the count of wind events 50 knots or greater

in the region of the Fermi site.

Between January 1, 1950 and December 31,,2,00,7,.92 tornadoes were reported in the five-county
area (Reference 2.7-29). All tornadoes are categorized as FO or stronger on the Enhanced Fujita

(EF) scale, thereby containing wind speeds greater than 50 knots (Reference 2.7-30). Additional
discussion of tornadoes in the region surrounding the Fermi site is given in Subsection 2.7.3.3.

2.7.3.3 Tornadoes and Waterspouts

Watersl2outs

Waterspouts are considered to be the counterpart of tornadoes, but over large bodies of water.
Waterspouts are also much smaller than an average tornado and contain wind speeds that are
typically less than 50 mph. Conditions favorable for waterspout formation are when a cool air mass
passes over the warm waters of Lake Erie. The resulting instability can support the formation of
waterspouts, most frequently during the late summer and fall season. A search for reported
waterspouts; in the NCDC online storm database resulted in eight occurrences off the shoreline of

Lucas and Monroe counties since 1993 (Reference 2.7-29). The closest occurrence to the Fermi
site was a report of several waterspouts off the shoreline of Stony Point in Monroe County on the

2-682 Revision 1
March 2010



Fermi 3
Combined License Application
Part 3: Environmental Report

morning of July 26, 1998 (Reference 2.7-31). Therefore, waterspouts can occur near and at the

Fermi site, but are not considered to be of frequent occurrence.

Tornadoes

"Design-Basis Tornado (DBT) and Tornado Missiles for Nuclear Power Plants" (Regulatory Guide
1.76) published in March 2007, was used to determine the design parameters that should be
considered in the event that the most severe tornado strikes the Fermi site. In addition, DBT wind
speeds for the Fermi site, utilizing information from the "Tornado Climatology of the United States"
(NUREG/CR-4461 Rev. 2) published in February of 2007 are presented here. NUREG/CR-4461
Rev. 2 is an update to Rev. 1 that recalculated the tornado climatology using the EF scale for the

time period of 1950 through August 2003. The relationship of the damage intensity to the tornado
maximum wind speed in the new EF scale is as follows (Reference 2.7-30):

EFO 65-85 mph
EF1 86-110 mph
EF2 111-135 mph
EF3 136-165 mph
EF4 166-200 mph
EF5 201+ mph

The EF scale uses the fastest 3-second wind speeds as opposed to the fastest quarter mile wind

speeds used in the original Fujita Scale. The result of this new methodology is lower DBT
maximum wind speeds as shown in Table 1 of Regulatory Guide 1.76. NUREG/CR-4461 Rev. 2
also introduces a term to account for the finite dimensions of structures as well as the variation of
wind speed along and across the tornado footprint. The seven DBT values deemed critical by

Regulatory Guide 1.76 when designing nuclear facilities are as follows:

" Tornado Strike Probability

" Maximum Wind Speed

" Translational Speed

* Maximum Rotational Speed

* Radius of Maximum Rotational Speed

* Pressure Drop

* Rate of Pressure Drop

Tornado Strike Probability

NUREG/CR-4461 Rev. 2 divides the United States into 2-degree latitude/longitude boxes

containing the number of tornado events reported from 1950 through August 2003. Figure 5-7 of
NUREG/CR-4461 Rev. 2 shows that the Fermi site is located near the center of the 2-degree box
bound between the 82 degree and 84 degree West longitudes and the 41 degree and 43 degree
North latitudes. Adjacent 2-degree boxes to the west and southwest contain significantly higher
numbers of tornado events. However, the 2-degree box that contains the Fermi site includes Lake
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Saint Clair and western parts of Lake Erie, which may explain the decreased number of tornado

events. In order to calculate the strike probability specifically for the Fermi site, a 2-degree
latitude/longitude box centered on the location of the Fermi site was chosen to mirror the 2-degree

box presented in NUREG/CR-4461 Rev. 2. A 2-degree box centered on the Fermi 3 reactor
provides a conservative basis for calculating the probability of a tornado striking the Fermi site.

Guidelines for calculating strike probability are presented in NUREG/CR-4461 Rev 2. Following the
NUREG/CR-4461 Rev. 2 methodology, the strike probability for a point structure in any given year is
given by:

Pp = At/ NAr

Where:

Pp= Tornado strike probability for a point structure per year, regardless of wind speed

At= Total area impacted by tornadoes within a region of interest in N years

N = Number of years of tornado record

Ar= Area of the region of interest

The 2-degree latitude/longitude box is based on the centerline of the Fermi 3 reactor vessel. The
2-degree box encompasses 13 counties in Michigan, 17 counties in Ohio, and three counties in the
Canadian Province of Ontario that are either fully or partially inside the box. The number of
tornadoes occurring in the 2-degree box was obtained from the NCDC on-line storm database and

Environment Canada database for the 54-year period of January 1, 1950 through December 31,
2003. As shown below, the number of tornadoes for each EF scale class is displayed. On average

-- -74 tornadoes per year occurred in the 2-degree box based on the 4.2- tornadoes that were 531

reported during the 54-year period (Reference 2.7-29 and Reference 2.7-32). The total area
impacted by tornadoes in the 2 degree box, shown below, can be found by multiplying the number

of tornadoes in each EF scale class by the expected values for tornado segment statistics in the

central United States found in Table 2-10 of NUREG/CR-4461 Rev. 2.

"-- F0 INFO 1 N F2 R\F3 N F4 IF5 I\Total 1

Number of Tornadoes -1- _-- ___ - 1 42-_
Expected Value of TornadoIArea m a) 0.0341 0.3374 1.1784 3.0857 4.7263 6.0152
AraArea (mi2) (a)

Total Tornado Area (mi2)=At 4-6 6-.6 jq.! 709 6.0 32.1

a) From Table 2-10, NUREG/CRF4461, Rev. 2 1 '1

The total area of the 2-degree box is calculated by summing the areas of Michigan, Ohio, and
Canadian counties inside the 2-degree box. County areas provided from the U.S. Census Bureau
and Canada's National Statistical Agency estimates a total area of 18,583.87 mi2 (Reference 2.7-33
and Reference 2.7-34). Using a total tornado area of 2.45 mi 2 (At), a 2-degree box area of
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18,583.87 mi 2 (Ar), and a time period of 54 years (N), the calculated strike probability (Pp) for the
Fermi site becomes - X 10-4 or a recurrence interval of once every 31106 years.

In comparison, Table 5-1 in NUREG/CR-4461 Rev. 2 shows the calculated probability of a tornado

striking any point in the central United States as 3.58 X 10-4 or a recurrence interval of once every
2793 years. The results demonstrate that the statistics for the 2-degree boxes centered on the
Fermi site provide a more accurate estimate of the probability of a tornado striking the Fermi site
rather than utilizing the generalized value for the central United States, whi"h ineeparates . gionc
that cxpcrienee tefrnadees Fmcrc frguently.

Regulatory Guide 1.76 defines DBT characteristics for nuclear power plants that have a tornado
strike probability greater than 1.0 X10-7 . The calculated Fermi site tornado strike probability of
X10-4 exceeds the above probability threshold which requires the Fermi 3 to meet the design13 8 7

requirements of Regulatory Guide 1.76. Table 1 from Regulatory Guide 1.76 presents the
remaining six DBT characteristics for new reactors located in the United States whose tornado
strike probabilities exceed the 1.0 X 10-7 threshold. According to Table 1, since the Fermi site is
located in Region I, the DBT characteristics are as follows:

DBT Characteristics Fermi site (a)

Maximum wind speed (mph) 230
Translational speed (mph) 46
Maximum rotational speed (mph) 184
Radius of maximum rotational speed (ft) 150
Pressure drop (psi) 1.2
Rate of pressure drop (psi/sec) 0.5

a) From Table 1 of Regulatory Guide 1.76

2.7.3.4 Hail

A study authored by Joseph T. Schaefer estimates that the 1 x 1 degree box surrounding the Fermi
site averages 16.5 reports of severe hail (hail diameter > 0.75 inches) per year (Reference 2.7-35).
Schaefer's study examined hail reports from the period 1955-2002. In order to include the most
recent five years, hail reports were obtained from the NCDC on line storm database for the
Michigan Counties of Lenawee, Monroe, Washtenaw, Wayne, and the Ohio County of Lucas. The
five-county area surrounding the Fermi site reported 576 severe hail events over a 53-year period
of January 1, 1955 through December 31, 2007 producing an average of 10.9 occurrences of
severe hail per year, which is somewhat lower than the findings by Schaefer (Reference 2.7-29).
However, the total area of the five-counties is less than that of the 1 x 1 degree box used by
Schaefer, and thereby explains the difference among the two estimates.

Out of the 576 severe hail reports, 87 were reported as large hail (hail diameter > 1.75 inches)
(Reference 2.7-29). The largest hail report was 4.00 inches, occurring in Wayne County on
November 13, 1955 and Monroe County on March 27, 1991. Figure 2.7-2 shows the distribution of
severe hail events for each month. The majority of hail events in the five-county area occur during
the months of May, June, and July. During the 53 year period there were no reports of hail during
the winter months of December and January. Figure 2.7-3 provides the distribution of hail events
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NRC RAI 02.03.01-16

This question is related to the applicant's response to RAI 02.03.01-9.

The applicant's response to RAI 02.03.01-9 presented an evaluation of the winter precipitation
roof loads based on ISG- 7. In its evaluation of the normal winter precipitation event, the
applicant determined the ground-level weight of the historical maximum snowpack for the Fermi
site to be 21.0 lb/ft2 based on the maximum snowpack of24 inches recorded at the Detroit
Metropolitan Airport in January 1999. The staff notes that Table C7-1 ofASCE/SEI 7-05 lists a
maximum ground snow load of27 lb/ft2 for Detroit airport. The staff also found an extreme daily
snow cover value of 33. 0 inches for the Willis 5 SSW COOP station (located approximately 32
km (20 miles) northwest of the Fermi 3 site in Washtenaw County, Michigan) using the NCDC
Snow Climatology web site. Using Equation 1 from ISG- 7, the staff converted the 33.0 inch
snowfall to a snowpack weight of 32.4 lb/ft2 . Please justify not using the Willis 5 SSW extreme
daily snow cover value of 33. 0 inches to derive the weight of the historical maximum snowpack
for the Fermi 3 site.

Response

Daily snowpack data was reviewed using the National Climatic Data Center (NCDC) Snow
Climatology website in order to find the historic maximum snowpack for the Fermi vicinity. The
search confirmed that the historical maximum snowpack for the Fermi vicinity is 33 inches,
occurring at the Willis 5 SSW COOP station in southeast Washtenaw County, Michigan during
February of 1978. The ground-level weight of the historical maximum snowpack for the Fermi
site becomes 32.4 lbd/ft2 (0.279 lbf/ft2/inch x 331.36 inches) using Equation 1 of ISG DC/COL-
ISG-07. The 100-year return period snowpack with a ground-level weight of 29.3 lbf/ft2 was the
Normal Winter Precipitation (NWP) event as presented in the response to RAI 02.03.01-9 in
Detroit Edison letter NRC3-10-0003 dated February 8, 2010 (ML100500930). Since the
historical maximum snowpack ground-level weight of 32.4 lbf/ft2 exceeds the ground-level
weight of the 100-year return period snowpack, the ground-level weight of the historical
maximum snowpack becomes the NWP event for Fermi 3. This estimate is bounded by the
ESBWR standard plant site parameter value (50 lbf/ft2) and is shown in the attached markups to
FSAR Table 2.0-201.

As a result of this revision to the NWP event for the Fermi site, some of the calculations
contained in RAI 02.03.01-9 for the Extreme Winter Precipitation Event (EWP) and Maximum
Roof Load have also been revised. The paragraphs that follow contain the revised calculations
for the EWP event and Maximum Roof Load.

Extreme Winter Precipitation Event

DCD Tier 1, Table 5.1-1 shows the standard plant site parameter for the maximum ground snow
load for the EWP event. The maximum ground snow load for the EWP event includes the
contribution from the NWP event. As indicated above, the historical maximum snowpack is the
NWP event. Therefore, the combined ground-level weight from the NWP event and EWP event
at the Fermi site is 157.2 lbf/ft2 (124.8 lbf/ft2 + 32.4 lbf/ft2). This estimate is bounded by the
ESBWR standard plant site parameter of 162 lbf/ft2 given in DCD Tier 1, Table 5.1-1.



Attachment 3 to
NRC3-10-0036
Page 3

Maximum Roof Load

The response to RAI 02.03.01-9 evaluated three load combination scenarios 1) the Historical
Maximum Snowfall Event on the 100-Year Return Period Snowpack 2) the 48-Hour probable
maximum winter precipitation (PMWP) on the 100-Year Return Period Ice Accretion Event and
3) the 48-Hour PMWP on the 100-Year Return Period Snowpack to determine the maximum
roof load value for the Fermi 3 site. Since the historical maximum snowpack ground-level
weight of 32.4 lbf/ft2 exceeds the ground-level weight of the 100-year return period snowpack,
the weight of the historical maximum snowpack has been used to reevaluate scenarios 1 and 3
listed above.

For the scenario where the historical maximum snowfall event occurs while the Fermi 3 site is
experiencing a historical maximum snowpack, the resulting ground-level weight becomes 51.5
lbd/ft2 (19.1 lbf/ft2 + 32.4 lbf/ft2). This ground-level weight converts to a roof snow load of 39.7
lbW/ft2 (0.7 x 1.1 x 1 x 1 x 51.5 lbf/ft).

For the scenario where the 48-Hour PMWP event occurs while the Fermi 3 site is experiencing a
historical maximum snowpack, the roof load of the historical maximum snowpack becomes 24.9
lbd/ft2 (0.7 x 1.1 x 1 x 1 x 32.4 lbf/ft2). The resulting roof load of the 48-hour PMWP on the
historical maximum snowpack becomes 154.7 lbf/ft2 (124.8 lbf/ft2 + 24.9 lbf/ft2 + 5 lbf/ft2).

Based on the reevaluation of the three roof load scenarios, the roof load resulting from the 48-
hour PMWP on the historical maximum snowpack provides a conservative estimate of the
maximum roof load resulting from the normal and extreme winter precipitation events for the
safety-related structure roofs at the Fermi 3 site. This estimate is bounded by the ESBWR site
design parameters shown in Table 3G.1-2 of the ESBWR DCD. From Table 3G.1-2, the
maximum roof load resulting from the normal and extreme winter precipitation event is 163.5
lbf/ft2 (38.5 lb/ft2 + 125 lbf/ft2).

Proposed COLA Revision

The proposed revisions to the Fermi 3 COLA FSAR Table 2.0-201 and FSAR Section 2.3.1.3.4
are identified on the attached markups.
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The following markup represents how Detroit Edison intends to reflect this RAI response in a
future submittal of the Fermi 3 COLA. However, the same COLA content may be impacted by
revisions to the ESBWR DCD, responses to other COLA RAIs, other COLA changes, plant
design changes, editorial or typographical corrections, etc. As a result, the final COLA content
that appears in a future submittal may be different than presented here.
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2.3.1.3.4.1 Maximum Ground-Level Weight of the Normal Winter
Precipitation Event

The NWP event in the Fermi 3 region can be described by the highest

ground-level weight among the 100-year return period snowpack,

historical maximum snowpack, 100-year return period snowfall, or

historical maximum snowfall. The remainder of this subsection provides

the basis for each ground-level weight.

100-Year Return Period Snowpack

During the late fall, winter, and early spring the frequency of surface low

pressure systems tracking across southeast Michigan is at a maximum.

Each surface low pressure system that passes through the region has

the potential to produce heavy snowfall at the Fermi site. SEI/ASCE 7-05,

"Minimum Design Loads for Buildings and Other Structures," identifies

that the Fermi site is located in a ground snow load zone of 24 lbf/ft2

based on a 50-year return period (Reference 2.3-218). In order to convert

to a 100-year return period snowpack Table C7-3 of SEI/ASCE 7-05 cites

a conversion factor of 1.22 (1/0.82). Using this conversion factor the

ground-level weight of the 100-year return period snowpack for the Fermi

site becomes 29.3 lbf/ft2 (24 Ibf/ft2 x 1.22).

Historical Maximum Snowpack Event

Snowpack is defined as the amount of measured snow on the ground

reported in inches. The NWS measures snowpack on a daily basis at

first-order and most COOP stations, reporting it as snow depth. Maximum

snow depth measurements were obtained for stations surrounding the

Fermi site in order to determine the historical maximum snowpack event.

The maximum snowpack recorded is 0.•96 cm (24 inches), occurring at
.83..

Willis 5 SSW station in theD toit M....p. litan Airport in ja.Ua.. 1999 (Rf. ncc.2.3. 201). For
southeast Washtenaw County the Fermi site, using Equation 1 presented in ISG DC/COL-ISG-07, the
in February 1978 (Reference2.3-237). ground-level weight of the historical snowpack for the Fermi site becomes

I24- lbf/ft2 (0.279 lbf/ft2 /inch x -241.36 inches).

100-year Return Period Snowfall

The 100-year return period snowfall value is intended to provide an

estimate of the maximum snowfall event for meteorological observing

stations with an insufficient time interval to capture cyclical extremes.

100-year return period snowfall values are extrapolated from a dataset of

maximum snowfall events for the time period of the observing station.
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100-year return period snowfall amounts for 2-day periods were obtained

from NCDC's Snow Climatology web site for first order and COOP

stations in the Fermi region. Utilizing values over a 2-day period ensures

that snow events that occur for more than a 1-day recording period are

captured. The maximum 100-year return period snowfall for the Fermi

region is 46.48 cm (18.3 inches) as obtained from the Flint observing

station records (Reference 2.3-237). Determining the ground-level weight

of the 100-year return period snowfall is not exact, as snow can vary in

density with different air temperatures. A more useful method to

determine the ground-level weight of snowfall is to calculate the water

equivalent of the falling snow. The snow to water equivalent ratio varies

anywhere from 0.2 to 0.4 cm (0.07 to 0.15 inches) for 2.54 cm (1 inch) of

snow (Reference 2.3-238). Using 0.15 as a conservative snow to water

equivalent ratio and the weight of one inch of water, the weight of the

100-year return period snowfall for the Fermi region is given by:

18.3 in x 0.15 x 5.2 lbf/in ft2 = 14.3 lbf/ft2

Historical Maximum Snowfall Event

In order to determine the historical maximum snowfall event, maximum

24-hour snowfall amounts were obtained for stations surrounding the

Fermi site. Subsection 2.3.1.2.4 discussed the maximum 24-hour

snowfall values in the Fermi region. The highest 24-hour snowfall

amounts for the NWS first order and COOP sites around the Fermi site

are displayed in Table 2.3-206. The highest 24-hour snowfall of 63.2 cm

(24.5 inches) occurred during April of 1886 and is attributed to the Detroit

City Airport in the database. Using 63.2 cm (24.5 inches) as the historical

maximum snowfall event, 0.15 as the snow to water equivalent ratio, and

the weight of one inch of water, the ground-level weight becomes 19.1

lbf/ft2 (24.5 inches x 0.15 x 5.2 lbf/ft2 ).

1historical maximumfI Based on the discussion above, the1 00 ycaF rotuR poriod snowpack
3.2-.-3 lbf/ft2 ) , provides the maximum ground-level weight of the NWP

event. This estimate is bounded by the ESBWR standard plant site

parameter valuse (50 lbf/ft2 ) as shown in Table 2.0-201.

2.3.1.3.4.2 Maximum Ground-Level Weight of the Extreme Winter

Precipitation Event

As indicated in ISG DC/COL-ISG-07, the EWP event is considered to be

the highest groundlevel weight resulting from either the extreme frozen

winter precipitation event or the extreme liquid winter precipitation event.
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The extreme frozen winter precipitation event is considered to be the

higher ground-level weight between the 100-year return period snowfall

event and the historical maximum snowfall event, which for the Fermi

region is 19.1 lbf/ft2 .

The extreme liquid winter precipitation event is defined as the theoretical

greatest depth of precipitation during a 48-hour period for a

25.9-square-kilometer (10-square-mile) area during the months having

the historically greatest snowpack. Hydrometeorological Report No. 53

(HMR 53) provides a method to determine the 48-hour PMWP for the

Fermi site based on long-term climatological normals. The winter

precipitation amounts provided in HMR 53 are liquid equivalent amounts

and incorporate all winter precipitation in the 10 square mile area that

surrounds the Fermi site (Reference 2.3-235). Section 5 of HMR 53

recommends interpolation with a smooth depth-duration curve of the

24-hour and 72-hour PMWP amounts through the point of origin (0,0) to

estimate the 48-hour PMWP. In the Fermi region, the greatest snowpack

historically has occurred between the months of November through April;

therefore, these months have been examined to develop the highest

48-hour PMWP. From Figures 24, 34, and 44 in Reference 2.3-235, the

6-, 24-, and 72-hour PMWP are determined to be 27.9, 40.6, and 52.1 cm

(11, 16 and 20.5 inches), respectively, occurring in November. Using the

method recommended by HMR 53 yields a 48-hour PMWP of 49 cm

(19.3 inches) for the Fermi site. The parapets on the roof of the ESBWR

are designed to allow water accumulation of no more than 60.96 cm (24

inches) during the extreme winter precipitation event when the roof

scuppers and drains are assumed to be clogged. The weight of 60.96 cm

(24 inches) of water is calculated to be 124.8 lbf/ft2 (24 inches of water x

5.2 lbf/in ft2 ).

Therefore, the weight of the 48-hour PMWP (124.8 lbf/ft2 ) is considered a

conservative estimate for the EWP event at the Fermi site.

Table 2.0-201 shows the standard plant site parameter for the maximum

ground snow load for the EWP event. The maximum ground snow load

for the EWP event includes the contribution from the NWP event. The

combined ground-level weight from the NWP and EWP event at the

Fermi site is 1-54-_ lbf/ft2 (124.8 Ibf/ft 2 + 2-.4 lbf/ft2 ). This estimate is

bounded by the ESBWR standard plant site parameters of 162 lbf/ft2

given in Table 2.0-201.
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2.3.1.3.4.3 Maximum Roof Load

As described in Subsection 2.3.1.2.4, the Fermi region can be

characterized as experiencing liquid and frozen precipitation extremes
during the late fall, winter, and early spring seasons. A method for
determining the maximum roof load from the ground-level weights of the

maximum normal and extreme winter precipitation events is described in
ISG DC/COL-ISG- 07. The maximum roof load for the Fermi site can
theoretically occur during one of the following scenarios: historical

1historical maximum maximum snowfall on top of n,,v ... .r,,,,tun p. i, snowpack, 48-hour
PMWP on top of 100-year return period ice accretion, or 48-hour PMWP

historical maximum on top of 00 ycar r•tu. pc.i'd snowpack. The scenario that results in
the maximum roof load can be considered a conservative estimate of the
maximum roof load for Seismic I Structures at the Fermi site.

Historical Maximum Snowfall Event on the 100 Ycar Retun- Period
Snowpack

lHistorical Maximum i /1

Subsection 2.3.1.3.4.1 indicates that maximum ground-level weight of

32.4 the NWP event for the Fermi region is2~bf/ft2 , which is the value for

_historical maximum te 100 y.a. rtu.. pcriod snowpack. The maximum ground-level weight
of the extreme frozen winter precipitation event for the Fermi region is
19.1 lbf/ft2, resulting from the historical maximum snowfall. In the event

that the historical maximum snowfall event occurs while the Fermi site is

Ihistoricalmaximum experiencing a)1100 year return pe•,i.. snowpack, the resulting
ground-level weight is 4.84 lbf/ft2 (19.1 lbf/ft2 +,24-. Ibf/ft2 ). SEI/ASCE

7-05 provides a method to convert ground-level weights of snow to roof
snow loads by using the following formula for flat roofs:

pf = 0.7 x Ce x Ct x I x Pg

where:

pf = Snow load on flat roofs, in lbf/ft2

Ce = Exposure factor for sheltered roofs as listed in Table 7-2 of

SEI/ASCE 7-05

Ct = Thermal factor as determined from Table 7-3 of SEI/ASCE 7-05

1 = Importance factor as determines from Table 7-4 of SEI/ASCE 7-05

pg = Ground-level snow load, in lbf/ft2

Using an exposure factor (Ce) of 1.1, a thermal factor (Ct) of 1, an
importance factor (I) of 1, and a ground-level snow load (pg) of
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ýj 4& 4 Ibf/ft2 , the roof load (pf) for the historical maximum snowfall on top of

the 1 00 y... rctu.... p-'ied snowpack becomes,-7-3 lbf/ft2 .
Ihistorical maximum ...

48-Hour PMWP on the 100-Year Return Period Ice Accretion Event

The propensity of the Fermi site to experience significant ice accretion

events presents an additional scenario in which the 48-hour PMWP falls

on top of the 100-year return period ice accretion. Table 2.3-209 provides

ice accretion values for the 24 freezing rain events that occurred in the

five-counties surrounding the Fermi site during the 1993-2007 period.

The ice accretion values were estimated from liquid precipitation

amounts obtained from hourly observations at Detroit Metropolitan

Airport. To provide a conservative estimate of the ice accretion for each

event, all hourly precipitation was considered to fall as freezing rain. A

conversion factor (1.09) for the expansion of water to ice as it freezes

was applied to the liquid equivalent amounts for each event. The highest

ice accumulation displayed in Table 2.3-209 occurred on March 13, 1997

when a major ice storm struck southeastern Michigan and deposited ice

accumulations of 3.8-6.4 cm (1.5-2.5 inches) from Detroit to Ann Arbor

and south to the Ohio-Michigan state line. A general search for ice

storms in the southeast Michigan and northwestern Ohio region prior to

1993 resulted in an ice storm producing a higher amount. On January

26-27, 1967 a storm produced freezing rain and sleet that lasted nearly

24 hours and produced ice accumulations of up to 7.6 cm (3 inches)

across northwestern Ohio and parts of southern Michigan

(Reference 2.3-236).

In order to determine the 100-year return period ice accretion for the

Fermi site, Gumbel distributions were calculated from the method of

moments as described by Wilks (Reference 2.3-234). Using this method,

the 100-year return period ice accretion becomes 8.4 cm (3.31 inches).

The significant accumulations of ice that have occurred in the Fermi

region confirm that 8.4 cm (3.31 inches) represents the 100-year return

period ice accretion event.

It is reasonable to use the weight of 8.4 cm (3.31 inches) of ice and the

60.96 cm (24 inches) of water to estimate the maximum roof load for the

48-hour PMWP falling on top of the 100- year return period ice accretion

event. The weight of 60.96 cm (24 inches) of water is calculated to be

124.8 lbf/ft2 (24 inches of water x 5.2 lbf/in ft2 ). The weight of 8.4 cm (3.31

inches) of ice (equivalent to 7.7 cm [3.04 inches of water]) is calculated to
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be 15.8 lbf/ft 2 (3.04 inches of water x 5.2 lbf/in ft 2 ). The summation of

these two roof loads yields 140.6 lbf/ft2 as the maximum roof load for the

48-hour PMWP on the 100-year return period ice accretion event

scenario.

Hisoa i 1 48-Hour PMWP on the 100 Ycar Rottufr,, Pord Snowpack

As previously mentioned, the maximum roof load for 60.96 cm (24

inches) of water resulting from the 48-hour PMWP is 124.8 lbf/ft2 . The
historical maximum ground-level weight of the ,,10 ycwr ,tuR p-,-,-" snowpack on

32.4 safety-related structures at the Fermi site is.-29--3 lbf/ft2 . Using equation

historicalmaximum 7-1 from SEI/ASCE 7-05, the roof load of the 100 yF, Feturn p. i.d

24.9 snowpack becomes . lbf/ft2 (0.7 x 1.1 x 1 x 1x -.9-3 lbf/ft2 ). SEI/ASCE

7-05 also mentions for rain on snow loads a surcharge of 5 lbf/ft2 must be

added to account for heavy rain events where rain will flow through the

snowpack and then drain away. This is reasonable since thunderstorms

are possible at the Fermi site during the wintertime. Therefore, the roof

Ihistorical maximum load of the 48-hour PMWP on the_100 yoar .. tu.R p...•d snowpack for
design purposes at the Fermi site is determined as:

F 124.8 lbf/ft2 + - lbf/ft2 + 5 lbf/ft2 = 4.4 lbf/ft2

Based upon the discussions above, the roof load scenario of the 48-hour

Ihistorical maximum PMWP on the100 year F,•Ur po,,iod snowpack provides a conservative

estimate of the maximum roof load resulting from the normal and extreme

winter precipitation events for the roofs of safety-related structures at the

Fermi site. This estimate is bounded by the ESBWR site design

parameters shown in Table 3G.1-2 of the ESBWR DCD that provides the

maximum roof load resulting from the normal and extreme winter

precipitation event determinded as:

38.5 lbf/ft2 + 125 lbf/ft2 = 163.5 lbf/ft2

2.3.1.3.5 Design Basis Ambient Temperature and Humidity
Statistics

The design of structures at power generating facilities, such as the plant

heat sink and plant heating, ventilation, and air conditioning systems, is

based upon long-term climatological data such as that produced in the

2005 ASHRAE Handbook (Reference 2.3-239). ASHRAE for design

purposes provides 2.0 percent and 1.0 percent maximum ambient

threshold values (annual exceedance probabilities) for the dry-bulb (DB)

temperature and the mean coincident wet-bulb (MCWB) temperature, as

well as the non-coincident wet-bulb (WB) temperatures. The 99.0 percent
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DCD Site
Parameter
Value(I)(16)

Fermi 3

Site CharacteristicSubject (16) Evaluation

Precipitation (for Roof Design) (continued)

Maximum Ground 2394 Pa 1402 Pa The Fermi 3 site characteristic value for maximum Ground Snow Load for Normal
Snow Load for (50 lbf/ft2) L lbf/ft2 ) 1 Winter Precipitation Event is based on site characteristic value for the `1-00 Y, -etum,
Normal Winter 3. peried snow pack. j oricaimaximumJ •J
Precipitation The Fermi 3 site characteristic value of-1444 pa ( . lbf/ft2 falls within (is lower
Event(5) than) the DCD site parameter value of 2394 pa (50 lbf/ftl:).

Maximum Ground 7757 Pa 7-378 Pa The site characteristic value for maximum ground snow load for Extreme Winter 324

Snow Load for (162 Ibf/ft2 ) ~ 4644 Ibf/ft2) Precipitation Event is defined as the combined weight of the 100 ycr rzturn pcrid
Extreme Winter I snowpack and the 48-hour probable maximum winter precipitation. The site
Precipitation Ihistorical maximum characteristic value falls within (is lower than) the DCD site parameter value.
Event(

5)

Ambient Design Temperature(
6 )

2% Annual Exceedance Values

Maximum 35.6°C (96°F) 29.3°C (84.7°F) dry bulb The Fermi 3 site characteristic values for maximum dry-bulb temperature with mean
dry bulb with 21.60C (70.8'F) wet coincident wet-bulb temperature for 2% annual exceedance are the ambient dry-bulb
26.10C (79-F) bulb (mean coincident) temperature (and mean coincident wet-bulb temperature) that will be exceeded 2% of
wet bulb (2% Annual exceedance the time annually. The site characteristic values fall within (are lower than) the DCD

(mean coincident) values) site parameter values.

27.20C (81 °F) 22.8°C (73.1 0 F) wet bulb The Fermi 3 site characteristic value for the maximum wet bulb temperature
wet bulb (non-coincident) (non-coincident) for 2% annual exceedance is defined as the ambient wet-bulb
(non-coincident) temperature that will be exceeded 2% of the time annually. This value falls within (is

less than) the DCD site parameter value for 2% exceedance.

Fermi 3
Combined License Application
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NRC RAI 02.03.01-17

This question is related to the applicant's response to RAI 02.03.01-13. The stafffinds the
response to RAI 02.03.01-13 incomplete.

Revise the FSAR to discuss the impact on plant design and operation due to the Fermi site being
located in a PM 2.5 nonattainment area. For example, discuss whether the increased particulate
loading associated with a PM 2. 5 nonattainment area would adversely impact dust loading on HVAC
filter systems.

Response

An area is classified as non-attainment for PM2.5 when the ambient concentrations exceed the
National Ambient Air Quality Standards (NAAQS) for that pollutant. In 2006, the PM2.5
standard was revised down to 35 gig/m 3 on a 24-hour basis while the annual standard was left
unchanged from 1997 at 15 gg/m3. Both the 24-hour and annual standards are based on a 3-year
rolling average, but the 24-hour standard also allows the use of the 98th percentile values to be
used in the averaging. It is important to recognize that the PM2.5 standards are human health-
based standards and not necessarily standards indicative of adverse effects on equipment such as
HVAC systems.

Based on the data available when the standards were implemented, Monroe County was
designated as being in nonattainment with the NAAQS for PM2.5 (for both the 1997 annual
standard and 2006 24-hour standard). The nonattainment designation begins the official process
of revising and implementing a new State Implementation Program (SIP) to demonstrate how
Michigan plans to bring the county back into attainment. As of the most recently available
monitoring data (2006-2008), Monroe County is below the NAAQS for PM2.5 (annual and 24-
hour) thereby demonstrating attainment with the standards. However, Michigan cannot simply
bring counties in and out of attainment based on the most recent 3-year average ambient
concentrations; rather it is a process of reclassification back to attainment. Therefore, even
though Monroe County is still officially designated nonattainment due to the SIP process and
attainment demonstration requirements, the air quality in the county is no longer in violation of
the health-based NAAQS, nor has it been since 2006 according to its annual average PM2.5
monitoring data.

This is identified in a letter from the Michigan Department of Environmental Quality (MDEQ) to
the U.S. Environmental Protection Agency (EPA), dated March 4, 2009, which states:

"Also based on the 2006-2008 data, only one monitor in Southeast Michigan, in Wayne
County, is showing nonattainment of the standard. All other monitors in Southeast
Michigan, including the eight other monitors in Wayne County, are meeting the PM 2.5
24-hour standard. The MDEQ therefore respectfully requests that the counties of
Oakland, Macomb, Washtenaw, St. Clair, Livingston, and Monroe be designated as
attainment."
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Further, as identified in a letter from the MDEQ to the EPA submitting the SIP, dated June 13,
2008,

"this SIP submittal demonstrates through a weight-of-evidence approach that Michigan's
seven counties, designed as non-attainment of the 1997 PM 2.5 National Ambient Air
Quality Standards, will be in attainment by 2010."

This is well in advance of final design, construction, and operation of Fermi 3.

Thus, given that the air quality in Monroe County is not currently in violation of any PM2.5
standards, Michigan's request to designate Monroe County to attainment with respect to the 2006
24-hour standard, and that the entire state of Michigan will be in attainment with the 1997 annual
standard prior to construction and operation of Fermi 3, there is no impact on plant design and
operation. Further, plant design and operation will be based on actual air quality conditions in
existence during the design phase.

Proposed COLA Revision

None.
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NRC RAI 02.03.02-7

The original 2001-2007 onsite meteorological tower database submitted in response to
environmental RAIAQ2. 7-3 (dated October 30, 2009) was subsequently reviewed by the
applicant to confirm the validity of the data as described in the supplemental response to RAI
02.03.04-3 (dated March 30, 2010). After deleting invalid data for 590 hourly measurements,
the applicant provided a revised 2001-2007 onsite meteorological tower database in a
supplemental response to environmental RAIAQ2. 7-3 (dated March 30, 2010). The staff has
performed a precursory review of the revised database and has determined that the database
still contains errors (see attached file). For example, (1) every 24th hour in the current day was
listed as the 24th hour in the next day (e.g., 200100224 should have been labeled 200100124);
(2) several hours with missing data were incorrectly labeled (e.g., 200110609 was listed as
200110624)_; and (3) some ambient and dew point temperatures were out of range or drastically
different from the surrounding data (e.g., 200325318 and 200513108). Note that the staff did
not review all parameters in the revised data file. Although the data with mislabeled hours may
not affect any of the onsite data statistics or analyses presented in the FSAR, the hours of data
that were out of range or drastically different from the surrounding data could significantly
affect the FSAR summary tables for mean and extreme values.

Please review the revised 2001-2007 onsite meteorological database for mislabeled hours and
for data that were out of range and drastically different from the surrounding data and revised
the database accordingly. Indicate the revisions that were made and provide a copy of the
revised database. Revise any FSAR tables, figures, and analyses that may have been
impacted by this second revision to the onsite database.

Response

1) The raw meteorological data files were reviewed. The review confirmed that the 2400
designation is used to represent time 0000 for each day. The analyses and evaluations which
utilize the meteorological data are not affected as these analyses and evaluations do not rely on
the time designations. The format has been changed to the 0-23 hour format. The 2400 hour
designation is now listed as hour 0000 in the revised database.

2) The meteorological data for years 2001-2007 provided to the NRC were reviewed to evaluate
this question. Of the more than 61,000 data entries, four (4) instances were identified where the
hour 2400 is inserted out of place. These four instances are shown in the attached Table 1. As
shown all four instances occur in April 2001. For all four times, the meteorological data fields
are replaced with all 999s; indicating that it is not used in any analysis or evaluations, with the
exception of the evaluations of overall percentages of available data.

3) A comprehensive review of the meteorological database was conducted to identify instances
where ambient and dew point temperatures may be out of range. The methodology used to
review the data included analyzing the ambient and dew point temperature change from hour to
hour. Those hours that had a temperature change of± 3 degrees Celsius were flagged for further
analysis. The hourly temperature change of± 3 degrees Celsius was used because it captures
temperature and moisture changes associated with phenomena such as warm frontal passages,
cold frontal passages, and precipitation events; while also flagging instrument malfunctions.
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Therefore, a 3 degree Celsius temperature change would be expected to capture questionable
hours including instrument failures.

The hours flagged as having a temperature change of ± 3 Celsius were individually evaluated by
comparing previous or subsequent meteorological parameters. The Detroit Metro hourly
observations were used to supplement the investigation as needed to determine if there was a
meteorological explanation for the temperature change.

The review of the meteorological data indentified 25 hours in the 2001-2007 database that
contained questionable ambient or dew point temperature values when compared to their
surrounding hourly values. The 25 hours are shown in the attached Table 2 and equate to 0.04%
of the over 60,000 observations contained in the 2001-2007 meteorological database.

The data review which removed ambient temperatures and dew points does not have an impact
on the SACTI modeling analysis. Removing hours of data from the meteorological dataset used
in SACTI modeling only reduces the predicted model impacts, since fewer hours are available to
analyze. The JFD tables presented in the supplemental response to RAI 02.03.04-3 in Detroit
Edison letter NRC3-10-0015 dated March 30, 2010 (ML100960474) remain valid. The review
of the meteorological data found no additional hours where wind speed, wind direction, or
stability were considered questionable. FSAR Table 2.3-212 and ER Table 2.7-23, Monthly and
Annual Dew-point Temperature Summaries for the Fermi Site, have been revised as a result of
removing hours of questionable ambient temperature and dew point data.
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Table 1
Wind Wind Wind Air Dew Wind Dir Delta Delta Stability

MO DA Julian YR TIME Speed Speed Dir Temp Dew Wind Delta Temp ClassDay l1in 10mn Dir 0 Point Corrected Temp Clas
Day(mph) (mis) lmOn (o) (o() ()o)) ( (°C 50m) (OC (A-G)

4 15 105 2001 0800 11.7 5.2 94.0 9.4 2.0 94.0 -0.5 -1.0 D
4 15 105 2001 2400 999.0 999.0 999.0 999.0 999.0 999.0 999.0 999.0 999
4 15 105 2001 1000 8.2 3.7 91.2 8.6 2.6 91.2 -0.4 -0.8 D
4 16 106 2001 0800 5.5 2.5 218.6 5.7 2.1 218.6 -0.5 -1.0 D
4 16 106 2001 2400 999.0 999.0 999.0 999.0 999.0 999.0 999.0 999.0 999
4 16 106 2001 1000 5.4 2.4 237.1 6.2 3.5 237.1 -0.5 -1.0 D
4 19 109 2001 1700 9.3 4.2 108.2 9.9 1.0 108.2 -0.8 -1.6 C
4 19 109 2001 2400 999.0 999.0 999.0 999.0 999.0 999.0 999.0 999.0 999
4 19 109 2001 1900 8.7 3.9 113.0 9.1 0.9 113.0 -0.5 -1.0 D
4 22 112 2001 0700 3.4 1.5 332.7 17.3 10.4 332.7 0.0 0.0 E
4 22 112 2001 2400 999.0 999.0 999.0 999.0 999.0 999.0 999.0 999.0 999
4 22 112 2001 0900 3.3 1.5 41.6 17.9 9.8 41.6 -0.6 -1.2 C
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Table 2

MO DA Julian YR TIME PARAMETERDay

10 10 283 2002 1500 The dew point, 10-meter & 60 meter temperatures
10 15 288 2002 1000 Dew point
10 15 288 2002 1200 Dew point
10 15 288 2002 1500 10-meter & 60 meter temperatures
5 23 143 2003 1500 Dew point
9 10 253 2003 1700 The dew point,10-meter & 60 meter temperatures
9 10 253 2003 1800 The dew point,10-meter & 60 meter temperatures
9 26 269 2003 0200 The dew point,10-meter & 60 meter temperatures
10 1 274 2003 1600 Dew point
10 1 274 2003 1800 Dew point
11 4 308 2003 1400 The dew point,10-meter & 60 meter temperatures
11 7 311 2003 1600 Dew point
11 12 316 2003 0900 Dew point
11 12 316 2003 1000 Dew point
1 6 6 2004 0200 The 10-meter temperature sensor is stuck.
1 6 6 2004 0300 The 10-meter temperature sensor is stuck.
1 6 6 2004 0400 The 10-meter temperature sensor is stuck.
1 6 6 2004 0500 The 10-meter temperature sensor is stuck.
1 6 6 2004 0600 The 10 and 60 meter temperature sensors are stuck.
1 6 6 2004 0700 The 10 and 60 meter temperature sensors are stuck.
1 6 6 2004 0800 The 10 and 60 meter temperature sensors are stuck.
5 11 131 2005 0600 The dew point,10-meter & 60 meter temperatures
5 11 131 2005 0700 Dew point
5 11 131 2005 0800 Dew point
5 11 131 2005 0900 Dew point

Proposed COLA Revision

See attached markups for proposed COLA revisions to the FSAR and the ER.
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Markup of Detroit Edison FSAR
(following 1 page)

The following markup represents how Detroit Edison intends to reflect this RAI response in a
future submittal of the Fermi 3 FSAR. However, the same COLA content may be impacted by
revisions to the ESBWR DCD, responses to other COLA RAIs, other COLA changes, plant
design changes, editorial or typographical corrections, etc. As a result, the final COLA content
that appears in a future submittal may be different than presented here.



Fermi 3
Combined License Application

Part 2: Final Safety Analysis Report

Table 2.3-212 Monthly and Annual Dew-point Temperature (IF) Summaries for
the Fermi Site (2003 - 2007) [EF3 COL 2.0-8-A]

Measured Dew-point
Extremes

January

February

March

April

May

June

July

August

September

October

November

December

Annual

Mean
Dew-point

16.6

15.7

24.5

33.3

45.1

54.7

58.1

58.1

51.3

40.6

31.7

21.7

37.6

Maximum

50.2

45.4

57.2

56.1

69.0

71.1

72.4

74.7

68.1

66.0

58.8

50.2

74.7

Minimum

-14.7

-14.5

-14.8

8.9

18.0

35.8

38.8

36.7

-6.4

-21.8

-21.8

Mean
Dew-point

Diurnal
Range

11.3

10.8

10.7

9.7

40-4 10.2

9.0

8.1

7.7

9-.

9.4

2-225 Revision 2
March 2010
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Markup of Detroit Edison ER
(following 1 page)

The following markup represents how Detroit Edison intends to reflect this RAI response in a
future submittal of the Fermi 3 ER. However, the same COLA content may be impacted by
revisions to the ESBWR DCD, responses to other COLA RAIs, other COLA changes, plant
design changes, editorial or typographical corrections, etc. As a result, the final COLA content
that appears in a future submittal may be different than presented here.



Fermi 3
Combined License Application
Part 3: Environmental Report

Table 2.7-23 Monthly and Annual Dew-point Temperature (*F)
Fermi Site (2003 - 2007)

Summaries for the

Measured Dew-point
Extremes

January

February

March

April

May

June

July

August

September

October

November

December

Annual

Mean
Dew-point

16.6

15.7

24.5

33.3

45.1

54.7

58.1

58.1

51.3

40.6

31.7

21.7

37.6

Maximum

50.2

45.4

57.2

56.1

69.0

71.1

72.4

74.7

68.1

66.0

58.8

50.2

74.7

Minimum

-14.7

-14.5

-14.8

8.9

18.0

35.8

38.8

36.7

-6.4

-21.8

-21.8

Mean
Dew-point

Diurnal
Range

11.3

10.8

10.7

9.7

494 <-ý

9.0

8.1

7.7

4"

9.4

Q4

2-738 Revision 1
March 2010
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NRC3-10-0036
RAI Question No. 02.03.02-7

Enclosure 1

Met Data File
(CD inventory included on following pages)
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Met Data File

Directory of D:\

08/26/2010 08:30 AM
0 File(s)
1 Dir(s)

<DIR> FermiMetData
0 bytes
0 bytes free

Directory of D:\FermiMetData

08/26/2010 08:30 AM
08/26/2010 08:30 AM
08/26/2010 08:30 AM
August 2010.txt

1 File(s)
2 Dir(s)

<DIR>.
<DIR>..

9,938,036 2001-2007 DTE Fermi NRC Format Met Data

9,938,036 bytes
0 bytes free
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Attachment 6
NRC3-10-0036

Response to RAI Letter No. 39
(eRAI Tracking No. 4879 Revision 2)

RAI Question No. 02.03.02-8
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NRC RAI 02.03.02-8

FSAR Table 2.3-211 presents 2003-2007 monthly and annual temperature data for Detroit
Metropolitan Airport using data compiled from the NCDC Integrated Surface Hourly Database
(ISHD) (FSAR Reference 2.3-229). It appears that, for several months, not all the extreme
values have been appropriately identified. For example, FSAR Table 2.3-211 lists a minimum
temperature of-4. OF (-20. 0'C) for January, but the stafffound a lower minimum temperature
of-5.] 0F (-20. 6QC) on January 25, 2004 at 08:54 UTC (GMT). Please review the Detroit
Metropolitan Airport ISHD to ensure all extreme data values have been identified.

Response

The data used to create the maximum, minimum, and average temperatures for each month
during the period 2003-2007 for Detroit Metropolitan Airport was obtained from the National
Climatic Data Center (NCDC). The Integrated Surface Hourly Database (ISHD) full format was
downloaded from CD-ROM disks purchased from NCDC and then converted into the ISHD
abbreviated format using a method developed by NCDC. The data from the ISHD abbreviated
format was then used to develop the minimum, maximum, and average temperature data in
FSAR Table 2.3-211.

A comparison of the temperature data between the ISHD full and abbreviated formats was
performed to identify if Table 2.3-211 contains the extreme values of temperature. During the
comparison, an apparent discrepancy was identified when ambient and dewpoint temperatures
were below W0 F. For example, on January 25, 2004 at 08:54 UTC (GMT) the ISHD full format
data indicates a minimum temperature of-20.6°C (-5.1 °F), while the ISHD abbreviated format
indicates a minimum temperature of -20.0°C (-4.07F). Further comparisons were performed for
other periods of time during 2003-2007 that confirmed that this discrepancy occurs when the
temperature is below 0WF.

The apparent discrepancy was communicated to NCDC to ensure that the agency was aware of
the issue. NCDC responded that they investigated the finding and determined that the
application contained a coding error. NCDC indicated that the ISHD team is working on
creating a patch to resolve the issue.

In order to identify the correct average temperatures and temperature extremes for Table 2.3-211,
the ISHD full format data was analyzed. FSAR Table 2.3-211 has been updated (see the
attached markup) with values of temperature from the ISHD full format. Several of the
maximum, minimum, and average temperatures in Table 2.3-211 have changed due to the
apparent discrepancy for ambient temperatures below 0°F and since multiple observations per
hour were analyzed using the ISHD full format. Corresponding updates are also provided for ER
Table 2.7-22.

The updates to FSAR Table 2.3-211 and ER Table 2.7-22 do not affect the analysis presented in
FSAR Section 2.3 or ER Section 2.7. Additionally, the discrepancy noted above concerning the
ISHD abbreviated format data tables does not affect other climatological data presented in the
Fermi 3 COLA.
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Proposed COLA Revision

The proposed COLA revisions for FSAR Table 2.3-211 and ER Table 2.7-22 are provided in the
attached markups.
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Markup of Detroit Edison FSAR
(following 1 page)

The following markup represents how Detroit Edison intends to reflect this RAI response in a
future submittal of the Fermi 3 FSAR. However, the same COLA content may be impacted by
revisions to the ESBWR DCD, responses to other COLA RAIs, other COLA changes, plant
design changes, editorial or typographical corrections, etc. As a result, the final COLA content
that appears in a future submittal may be different than presented here.



Fermi 3
Combined License Application

Part 2: Final Safety Analysis Report

Table 2.3-211 Monthly and Annual Temperature Data (OF) for Detroit
Metropolitan Airport and Fermi Site (2003 - 2007) [EF3 COL

2.0-8-A]

Upper Level - 60-m
Fermi Site

Lower Level -
10-m

Fermi Site

Single Level - 10-m
Detroit Metropolitan

Airport (A)Period
= . ,

Mean
January Maximum

Minimum
Mean

February Maximum
Minimum

Mean
March Maximum

Minimum
Mean

April Maximum
Minimum

Mean
May Maximum

Minimum
Mean

June Maximum
Minimum

Mean
July Maximum

Minimum
Mean

August Maximum
Minimum

Mean
September Maximum

Minimum
Mean

October Maximum
Minimum

Mean
November Maximum

Minimum
Mean

December Maximum
Minimum

Mean
Annual Maximum

Minimum

25.7
57.8
-0.6
25.2
53.5
-4.1
35.8
76.9
-2.9
47.9
86.9
19.8
57.9
85.0
34.3
68.7
91.8
44.5
72.5
91.9
52.3
71.8
92.0
51.9
65.4
83.7
37.2
53.8
85.7
31.8
42.3
72.4
12.4
30.6
56.8
-2.0
50.0
92.0
-4.1

26.2
55.6
-3.8
25.8
53.3
-3.5
35.9
78.5
-2.9
48.4
85.5
20.5
58.4
88.0
33.6
69.2
94.2
42.3
73.1
94.3
52.2
72.2
93.7
51.7
65.6
85.8
39.1
53.9
87.4
32.0
42.6
72.1
13.5
31.0
57.5
-2.4
50.3
94.3
-3.8

246-2 1E - -- 27.4j

-4-0 < -

25.9 <-~

81.0
-2-9 -2.9

44ýý449.386.0
21.0

32.0
69.7
95.0
4"0O < -9

73.5
95.0
50.0
72'.4 < 172.31
97.0 < -t9.8

52.0
6& 1
90.0
39.0
,•t4 < - 3.5

42-5 2-

75.0

59.0
-2- F-2.9-
604f5

Source A: Reference 2.3-229

2-224 Revision 2
March 2010
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Markup of Detroit Edison ER
(following 2 pages)

The following markup represents how Detroit Edison intends to reflect this RAI response in a
future submittal of the Fermi 3 ER. However, the same COLA content may be impacted by
revisions to the ESBWR DCD, responses to other COLA RAIs, other COLA changes, plant
design changes, editorial or typographical corrections, etc. As a result, the final COLA content
that appears in a future submittal may be different than presented here.



Fermi 3
Combined License Application

Part 3: Environmental Report

Table 2.7-22 Monthly and Annual Temperature Data for Detroit Metropolitan Airport
and Fermi Site (2003 - 2007) (*F) (Sheet 1 of 2)

Period

Mean

January Maximum

Minimum

Mean

February Maximum

Minimum

Mean

March Maximum

Minimum

Mean

April Maximum

Minimum

Mean

May Maximum

Minimum

Mean

June Maximum

Minimum

Mean

July Maximum

Minimum

Mean

August Maximum

Minimum

Mean

September Maximum

Minimum

Upper Level -
60-Meter

Fermi Site

25.7

57.8

-0.6

25.2

53.5

-4.1

35.8

76.9

-2.9

47.9

86.9

19.8

57.9

85.0

34.3

68.7

91.8

44.5

72.5

91.9

52.3

71.8

92.0

51.9

65.4

83.7

37.2

Lower Level -
10-Meter

Fermi Site

26.2

55.6

-3.8

25.8

53.3

-3.5

35.9

78.5

-2.9

48.4

85.5

20.5

58.4

88.0

33.6

69.2

94.2

42.3

73.1

94.3

52.2

72.2

93.7

51.7

65.6

85.8

39.1

Single Level-lO m
Detroit Metropolitan

Airport

26-2

81.0

4574

86.0

21.0

32.0

69.7

95.0

73.5

95.0

50.0

97-4 5.

52.0

69.7

50.0

39.0

2-736 Revision 1
March 2010



Fermi 3
Combined License Application

Part 3: Environmental Report

Table 2.7-22 Monthly and Annual Temperature Data for Detroit Metropolitan Airport
and Fermi Site (2003 - 2007) (OF) (Sheet 2 of 2)

Period

Mean

October Maximum

Minimum

Mean

November Maximum

Minimum

Mean

December Maximum

Minimum

Mean

Annual Maximum

Minimum

Upper Level -
60-Meter

Fermi Site

53.8

85.7

31.8

42.3

72.4

12.4

30.6

56.8

-2.0

50.0

92.0

-4.1

Lower Level -
10-Meter

Fermi Site

53.9

87.4

32.0

42.6

72.1

13.5

31.0

57.5

-2.4

50.3

94.3

-3.8

Single Level-lO m
Detroit Metropolitan

Airport

75.0

43VG 12.2

59.0

-2-,0 ( -.

-Q4• 50.2-496.

4-5.1

Source: Reference 2.7-41

2-737 Revision 1
March 2010
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Attachment 7
NRC3-10-0036

Response to RAI Letter No. 39
(eRAI Tracking No. 4879 Revision 2)

RAI Question No. 02.03.02-9
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NRC RAI 02.03.02-9

FSAR Tables 2.3-224 through 2.3-229 and 2.3-236 through 2.3-241 present wind direction
persistence summariesfor winds blowingfrom the same 67.5' (three adjoining 22.5) wind
direction sector. The staff is unable to reproduce the results in these tables. Please describe the
methodology used to derive these tables.

Response

FSAR Tables 2.3-224 through 2.3-229 and 2.3-236 through 2.3-241 present wind direction
persistence summaries for winds blowing from the same 67.5' wind direction sector at the 10
meter and 60 meter levels, respectively, at the Fermi 3 site. The wind persistence tables are
based on hourly wind speed and direction data obtained from the Fermi meteorological tower
sensors. The methodology used to create the tables includes evaluating each hour and all 16
compass wind directions and identifying occurrences where the wind direction persisted within
the same 67.5' wind direction sector for more than one hour. Figure I presents a flowchart
displaying the steps used to identify consecutive hours where the wind direction blew from the
same 67.5' wind direction sector. For this analysis a persistent wind is defined as wind that
blows from the same 67.5' sector as set by the wind direction of the first hour of a persisting set
of winds. The wind direction of the first hour is also used to determine which single sector wind
direction column the persistent wind is classified to blow ftom. The paragraphs that follow
describes in greater detail the steps presented in Figure 1.

As indicated in Figure 1, the first step is to check if the wind speed parameter is a valid number.
If the data is missing then the wind direction for that hour is not considered persistent. If the
wind speed is a valid number, then the next step is to verify that the previous hour and the
current hour wind speed are within the same wind speed category. Separate tables are used to
account for each of the wind speed categories (i.e., 0-5 mph, 5-10 mph, 10- 15 mph, 15-20 mph,
greater than 20 mph, and all wind speeds). For example, FSAR Table 2.3-225 displays the
number of occurrences when the wind was blowing from the same 67.5' wind direction sector
when the wind speed was greater than zero but less than or equal to 5 mph. For Tables 2.3-224
and 2.3-236, the determination if the wind is blowing from the same 67.5' sector is made without
regard to the current and previous hour wind speed.

The third step is to determine if the wind for the previous hour is persistent. If the previous hour
wind direction is persistent then this indicates that the wind has blown from the same 67.5' wind
direction sector for at least two consecutive hours. For this scenario, the current hour would also
be considered persistent if it blows from the same 67.5' wind direction sector as the first hour the
wind became persistent. If the previous hour wind direction is not persistent, then the wind
direction for the previous hour and current hour are compared to determine if they are blowing
from the same 67.5' wind direction section. If they are, then the compass wind direction for the
previous hour is used to determine whether future hours blow within the same 67.5' wind
direction sector and to see if its wind direction is within the compass wind direction colunin (i.e.,
N, NNW, NNE, etc.) being evaluated. If one of the conditions is not met, then the current hour
wind direction is not considered persistent.

The s teps indicated in Figure 1 are repeated for each of the 16 compass directions and for each
hour of the 2003-2007 time period. In other words, a specific compass wind direction is chosen,
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such as North, and all hours of the time period are evaluated to identify persistent wind
occurrences which have their first hour blowing from the North direction. This process is then
repeated for the remaining compass wind directions.

After all hours are analyzed, additional tables then tabulate the number of times each persistent
wind occurs based on the length of time (hours) and for each of the 16 wind directions. These
tables for each year of the time period 2003-2007 are then combined into single tables for each
wind speed category. The tables for each wind speed category for the five year period are then
used to calculate the percent of persistent winds and percent of persistent direction for each wind
speed category, as well as the longest persistent wind and average persistent hours for the all
wind speed category. The resulting tables are displayed in FSAR Tables 2.3-224 through 2.3-
229 and 2.3-236 through 2.3-241.



Attachment 7 to
NRC3-10-0036
Page 4

Figure I
Logic Used to Identify Consecutive Hours Where Wind Blew From the Same 67.51 Wind

Direction Sector

Check if current hour wind No
speed is valid.

ý Yes

Verify wind speed for
previous hour and current No
hour are within same speed
category.

ý Yes
r I

No

Is the wind direction for the
previous hour within the No
compass wind sector column
being evaluated?

ý Yes

Is current hour in the same No67.5' sector as the previous
hour wind direction?

ý Yes

Current hour wind direction
is persistent. Add I to the
current count of consecutive
hours of persistent wind.

Is current hour wind
direction in the same 67.5'
sector as the first hour the
wind became persistent?

ý Yes

Current hour wind direction
is persistent. Add I to the
current count of consecutive
hours of persistent wind.

Current hour wind direction
is not persistent with
previous hour.

1) The steps in the flowchart are repeated for each of the 16 compass wind directions for each hour of
the 2003-2007 time period. In other words, a specific compass wind direction is chosen, such as North,
and all hours of the time period are evaluated to identify persistent wind occurrences which have their
first hour blowing from the North direction. This process is then repeated for the remaining compass
wind directions-

Proposed COLA Revision

None.
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Attachment 8
NRC3-10-0036

Response to RAI Letter No. 39
(eRAI Tracking No. 4880 Revision 2)

RAI Question No. 02.03.03-8
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NRC RAI 02.03.03-8

This question is related to the applicant's response to RA 02.03.03-2. The stafffinds the applicant's
response to RAI 02.03.03-2 incomplete.

The staff asked the applicant in RAI 02.03.03-2 to verify the instrumentation performance
information provided in FSAR Table 2.3-289, including sensor specifications and system
accuracies. The staff also asked the applicant to identify any deviations from the guidance provided
in RG 1.23.

The applicant's response to RAI 02.03.03-2 updated the information in FSAR Table 2.3-289
regarding the meteorological tower's sensor manufacturer and model numbers, channel ranges,
system accuracies, sensor starting thresholds, and channel measurement resolution. FSAR
Section 2.3.3.1.2 was also revised to state that the accuracies and thresholds for each sensor
are within the limits specified in the proposed Revision 1 to RG 1.23 (September 1980).

FSAR Table 1.9-202 is intended to evaluate the applicant's conformance with the applicable
Division 1, 4, 5, and 8 RGs in effect six months prior to the submittal of the Fermi 3 COL
application. Included in FSAR Table 1.9-202 is an evaluation regarding the applicant's
conformance to Revision 1 to RG 1.23 (March 2007).

a. Revision 2 to FSAR Table 2.3-289 lists the differential temperature (AT) channel as
having a system accuracy of ±O.15 'C which exceeds the Revision I to RG 1.23 (March
2007) specified accuracy of ±0.1 C. Please revise the FSAR to address the AT
channel nonconformance with the system accuracy specified in Revision 1 to RG 1.23
(March 2007), including the impact this nonconformance may have on any analyses
presented in FSAR Section 2.3.

b. FSAR Section 2.3.3.1 .1 states the sensors for the existing preoperational meteorological
monitoring program are mounted on booms that are greater than one tower width away
from the tower. Likewise, FSAR Section 2.3.3.2.1 states the sensors for the new
operational meteorological monitoring program will also be mounted on booms that will
be greater than one tower width away from the tower. Revision 1 to RG 1.23 (March
2007) states (1) wind sensors on the side of a tower should be mounted at a distance
equal to at least twice the longest horizontal dimension of the tower and (2) temperature
sensor shield inlets should at least 1 ½ times the tower horizontal width away from the
nearest point on the tower. Please revise the FSAR to clarify whether the
preoperational and operational meteorological monitoring programs are in conformance
with the boom length criteria specified in Revision I to RG 1.23 (March 2007). If the
preoperational program is not in conformance with Revision I to RG 1.23 (March 2007),
please discuss the impact the nonconformance may have on any analyses presented in FSAR
Section 2.3.
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c. Revision 1 to RG 1.23 (March 2007) specifies a digital sampling rate of at least once
every 5 seconds. Please revise the FSAR to discuss the digital sampling rates for the
existing preoperational meteorological monitoring program and the proposed new
operational meteorological monitoring program. If the preoperational monitoring
program is not in conformance with RG 1.23 (March 2007), please discuss the impact the
nonconformance may have on any analyses presented in FSAR Section 2.3.

Response

Section 2.3.3 of the Fermi 3 FSAR describes the meteorological monitoring program. For the
purposes of discussion within the FSAR, the monitoring program is contained in the following
sections:

" Pre-application Meteorological Monitoring Program - FSAR Section 2.3.3.1
" Pre-Operational and Operational Meteorological Monitoring Program - FSAR Section

2.3.3.2

Pre-Application Meteorological Monitoring Program
NUREG 0800, Section 2.3.3, Item II., "Acceptance Criteria," Item 2.b., under "SRP Acceptance
Criteria:" states:

"For COL applications that do not reference an ESP and for ESP applications, at least
two consecutive annual cycles (and preferably 3 or more whole years), including the most
recent 1-year period, should be provided with the application. If two years of onsite
meteorological data are not available at the time the application is filed, the staff expects
that the COL or ESP applicant will provide at least one annual cycle of meteorological
data collected onsite with the application. These data should be used by the applicant to
calculate (1) the short-term atmospheric dispersion estimates for accident releases
discussed in SRP Section 2.3.4 and (2) the long-term atmospheric dispersion estimates
for routine releases discussed in SRP Section 2.3.5."

The discussion in FSAR Section 2.3.3.1 related to the pre-application monitoring program
addresses the data collection in support of the COL application. The Fermi 3 COL development
started in early 2007 with atargeted submittal date of September 2008. To support the
application, several years of meteorological data obtained from the Fermi 2 meteorological tower
were used.

* Five years of data (2003-2007) were used for evaluation of site meteorological
characteristics.

* Six years of data (2002-2007) were used for calculating the short-term off-site (PAVAN)
and the long-term (XOQDOQ) atmospheric dispersion estimates.

" Seven years of data (2001-2007) were used for calculating the on-site (ARCON96)
atmospheric dispersion estimates.

These data sets satisfied the above discussion from NUREG-0800, Section 2.3.3, in that "at least
two consecutive annual cycles (and preferably 3 or more whole years), including the most recent
1-year period, should be provided with the application". Furthermore, in support of resolving
uncertainties related to the proximity of trees to the meteorological tower, additional
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meteorological data from 1985-1989 (five years) were used for calculating long-term
(XOQDOQ) atmospheric dispersion estimates and on-site (ARCON96) atmospheric dispersion
estimates. As described in the supplemental response to RAI 02.03.03 -1 in Detroit Edison letter
NRC3-10-0015 dated March 3 0, 2010 (ML 100960474), the potential impact from the trees on
the 2002-2007 meteorological data for the PAVAN calculations would be conservative. Thus,
PAVAN calculations were not performed using the 1985-1989 meteorological data. Therefore,
the calculations of atmospheric dispersion estimates have been performed based on up to twelve
years of site meteorological data.

As described in the Fermi 2 UFSAR, the 60 meter onsite meteorological tower meets the
requirements of Regulatory Guide 1.23, February 1972 (also referred to as Safety Guide 23).
This is consistent with the Fermi 2 Technical Requirements Manual (TRM) Bases Section B3.3
which states that the instrumentation is consistent with the recommendations of Regulatory
Guide 1.23, February 1972. The Fermi 2 preoperational meteorological program was upgraded
for plant operation to provide two independent meteorological trains of instrumentation (primary
and secondary) mounted on the 60 meter tower. As part of this upgrade, the instrumentation was
designed to comply with Regulatory Guide 1.23, Draft Revision 1, 1980. This instrumentation
met or exceeded the licensing basis for the meteorological tower as described in the Fermi 2
UFSAR.

NRC Regulatory Guide 1.23, Revision 1, was issued in March 2007. As indicated above, 2007
was the final year of meteorological data used for the Fermi 3 COL application. The data from
the years prior to 2007, including the first quarter of 2007, satisfied the latest approved revision
of Regulatory Guide 1.23 (i.e., February 1972). Modifying the meteorological tower to comply
with Regulatory Guide 1.23, Revision 1, March 2007, for the final nine months of data, was not
practical. Therefore, it is considered acceptable to base the pre-application meteorological
monitoring program on Regulatory Guide 1.23 (February 1972).

Relative to the pre-application meteorological monitoring program, the specific items identified
in the RAI are addressed as follows:

a. The differential temperature (AT) channel on the existing Fermi 2 meteorological
tower has a system accuracy of +0. 1 5'C, which is consistent with Regulatory Guide
1.23, Draft Revision 1, 1980. Regulatory Guide 1.23, Revision 1, March 2007,
specifies an accuracy of +0. 1 'C; however, this version of Regulatory Guide 1.23 was
issued during the final year of data collection to support the Fermi 3 COL application.
The majority of the meteorological data was gathered from several years prior to
2007 and were consistent with the regulatory guidance in effect at the time. As
discussed above, up to twelve years of meteorological data were used in the
calculation of atmospheric dispersion estimates. This extensive data set provides
assurance that the meteorological data used in the calculations accurately characterize
the site, and that calculated atmospheric dispersion estimates are appropriate.

b. As described above, the Fermi 2 meteorological tower is designed to comply with
Regulatory Guide 1.23, February 1972. The February 1972 version of Regulatory
Guide 1.23 does not specify a recommended length of the boom. Therefore, the
tower complies with its licensing basis. Regulatory Guide 1.23, Revision 1, specifies
that:
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"wind sensors on the side of a tower should be mounted at a distance equal to at
least twice the longest horizontal dimensions of the tower (e.g., the side of a
triangular boom)"

and

"The aspirated temperature shields should either be pointed downward or laterally
towards the north and shield inlet should be at least I 1/2times the tower horizontal
width away from the nearest point on the tower."

The majority of the meteorological data was gathered from several years prior to
2007 and was consistent with the regulatory guidance (and the licensing basis) in
effect at the time. As discussed above, up to twelve years of meteorological data
were used in the calculation of atmospheric dispersion estimates. This extensive data
set provides assurance that the meteorological data used in the calculations accurately
characterize the site, and that calculated atmospheric dispersion estimates are
appropriate.

Further, the meteorological tower for the Fermi site is an open-lattice tower with a
width at the base of 20 feet and 9 3/8 inches. The width of the sides of the
meteorological tower decreases with height. The open areas in between support
frames that are characteristic of an open-lattice tower effectively allows for a larger
area for wind to flow through, lessening the area of impact on the sensors, that are
mounted on booms, from turbulent flow downwind of the tower structure. Therefore,
the effect of the meteorological tower on wind speed and wind direction is minimized
since the structure is an open-latticed tower.

C. As described above, the Fermi 2 meteorological tower monitoring equipment is
designed to comply with Regulatory Guide 1.23, Draft Revision 1, September 1980.
Similar to Regulatory Guide 1.23 Revision 1, March 2007, the September 1980 Draft
Revision of Regulatory Guide 1.23 specifies that:

"The standard deviation of horizontal wind direction fluctuations, sigma theta,
should be determined from no less than 180 instantaneous values of lateral wind
direction during the recording period (e.g., if the record period is 15 minutes,
values sampled at intervals of 5 seconds or less are acceptable; likewise, if the
record period is I hour, sampling intervals of 20 seconds or less are acceptable)."

The Thermo Westronics Model SV 180 digital recorders used for the pre-application
meteorological monitoring system samples data at least once every 5 seconds.
Therefore, the sampling rate complies with its licensing basis Regulatory Guide 1.23,
Draft Revision 1, September 1980 and with Regulatory Guide 1.23, Revision I of
March 2007.

As described below, the new meteorological tower to be installed during Fermi 3 construction
will fully comply with Regulatory Guide 1.23, Revision 1, March 2007.
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Pre-Operational and Operational Meteorological Monitoring Program
The discussion in FSAR Section 2.3.3.2 related to the pre-operational and operational monitoring
program addresses the configuration of the meteorological tower during plant construction and
operation. As described in FSAR Section 2.3.3.2, a new meteorological tower will be erected in
the southeast comer of the Fermi site. This new meteorological tower will meet the guidance in
Regulatory Guide 1.23, Revision 1, dated March 2007. Section 2.3.3.2.1 (page 2-196) indicates
that the meteorological sensors will be mounted on booms, which will be greater than one tower
width away from the tower and will be oriented normal to the prevailing wind direction. To
comply with Regulatory Guide 1.23, Revision 1, this will be changed to stipulate that the wind
sensors will be mounted at a distance equal to at least twice the longest horizontal dimensions of
the tower (e.g., the side of a triangular tower) and temperature inlet sensors oriented such that the
aspirated temperature shields are either pointed downward or laterally towards the north and
shield inlet should be at least 1 V2 times the tower horizontal width away from the nearest point on
the tower.

Proposed COLA Revision

Attached is a markup for the Fermi 3 FSAR to describe how Fermi 3 complies with Regulatory
Guide 1.23, Revision 1, March 2007, and provide justification where the pre-application
monitoring program does not comply with Regulatory Guide 1.23, Revision 1, March 2007.

A corresponding markup for ER Section 6.4 is also attached.
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Markup of Detroit Edison FSAR
(following 15 pages)

The following markup represents how Detroit Edison intends to reflect this RAI response in a
future submittal of the Fermi 3 FSAR. However, the same COLA content may be impacted by
revisions to the ESBWR DCD, responses to other COLA RAIs, other COLA changes, plant
design changes, editorial or typographical corrections, etc. As a result, the final COLA content
that appears in a future submittal may be different than presented here.
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Table 1.9-202 Conformance with Regulatory Guides (Sheet 3 of 25)
[EF3 COL 1.9-3-A]

RG
Number

RG
Revision Date PositionTitle Evaluation

1.21 Measuring, Evaluating, and
Reporting Radioactivity in
Solid Wastes and Releases of
Radioactive Materials in Liquid
and Gaseous Effluents from
Light-Water-Cooled Nuclear
Power Plants

Rev. 1 Jun-74 General Conforms.
Subsection 11.4.2.3 (NEI
07-10)
and Subsection 11.5.4.5
(NEI 07-09) provide
descriptions of the PCP and
ODCM, respectively.
Implementation milestones
are provided in Section 13.4.

1.22 Periodic Testing of Protection
System Actuation Functions

1.23 Meteorological Monitoring
Programs For Nuclear Power
Plants

Rev. 0 Feb-72 General

Rev. 1 Mar-07 General

The meteorological monitoring program for pre-operational and
operational phases complies with RG 1.23, Rev. 1. The
meteorological monitoring program used for pre-application complies,
for the most part, with RG 1.23, Revision 0 and Draft Revision 1
(Sept. 1980). Specific areas where the pre-application monitoring
program do not comply with RG 1.23, Rev. 1, are discussed in
Section 2.3.3.1. Specific areas where the pre-application monitoring
program do not comply with RG 1.23, Rev. 0, and Draft Rev. 1
(1980), and also do not comply with RG 1.23, Rev. 1 (2007), are as
follows:

Conforms. Operational
program implementation is
described in Section 13.4.

Exception: The RG in part
requires t sensors should
be locat d ... at a distance of
at leas 10 times the height of
any n arby obstruction if the
heig t of the obstruction
exc eds one-half the height
of e wind measurement.
T is criterion is not met for

e existing meteorological
tower at Fermi 2 and
relocation of the tower would
be required for construction
of Fermi 3 (Refer to
Subsection 2.3.3.1.1)
Calibration of wind dir ion
sensor does not include st
for starting threshold. Re r
to Subsection 2.3.3.1.3 for
discussion.

Not applicable

In addition, the
proximity of trees to
the existing
meteorological tower
does not meet this
criterion. This is
addressed in Section
2.3.3.1.6.

1.24 Assumptions Used for
Evaluating the Potential
Radiological Consequences of
a Pressurized Water Reactor
Radioactive Gas Storage Tank
Failure

Rev. 0 Mar-72 All

2-308 Revision 2
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Icomplies with
EF3 COL 2.0-9-A 2.3.3 Meteorological Monitoring

The current Fermi onsite meteorological mon ing program has bee in
place since it was implemented for Ferm pre-operati nal

Except as described meteorological assessment beginning in June 1975. &tkOH-
in Subsection the onsite meteorological monitoring program
2.3.3.1.1 regarding th onit me li m t g r
the proximity of trees trcqurcmcta f the proposed Revision 1 to Regulatory Guide 1.23
to the meteorologicalItower, (September 1980) (Reference 2.3-262). Since June 1975, some of the

meteorological monitoring program components have been upgraded.
Subsection 2.3.3.1 describes the current state of the onsite
meteorological measurement program. The Fermi 2 meteorological

monitoring program provides the basis for the Fermi 3 preapplication
meteorological monitoring program. In addition, data from the onsite
meteorological tower is used as the sole input for models that describe

the shortand long-term atmospheric transport and diffusion
characteristics of the site, as provided for in NRC Regulatory Guides
1.145 and 1.111, respectively. A description of the model used to analyze
the short- and long-term atmospheric transport and diffusion conditions of
the site is described in Subsection 2.3.4 and Subsection 2.3.5.

The NDCT for Fermi 3 will be built in the approximate location of the

current onsite meteorological tower. Thus, a new meteorological tower
will be erected in the southeast corner of the Fermi site as displayed in
Figure 2.1-204. Subsection 2.3.3.2 describes the site preparation and

construction, pre-operational, and operational meteorological monitoring
program proposed for Fermi 3.

The purpose of this section is to identify that the onsite meteorological

measurements program and other data-collection programs used by
Fermi 3 are adequate to: (1) describe local and regional atmospheric
transport and diffusion characteristics within 50 mi (80 kin) of the plant,

(2) ensure environmental protection, and (3) provide an adequate
meteorological database for evaluation of the effects of plant operation.

This discussion includes an analysis of the following meteorological
monitoring system elements:

- The location of the meteorological tower and instrument siting

- Meteorological parameters measured

- Meteorological sensors

- Instrument surveillance

2-187 Revision 2
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- System accuracy

- Data recording and transmission

T Data acquisition and reductionThe length of the boom

complies with Revision 0 of * Data validation and screening

Regulatory Guide 1.23; * Data display and archiving
however, it does not comply * Data recovery rate and annual and joint frequency distribution of data
with Regulatory Guide 1.23,
Revision 1, March 2007, in that 2.3.3.1 Fermi 3 Preapplication Meteorological Monitoring
the length is less than twice Program
the longest horizontal
dimension. As described in 2.3.3.1.1 Tower and Instrument Siting
Sections 2.3.4 and 2.3.5, up to Figures showing the location of the onsite meteorological tower in
twelve years of meteorological respect to offsite meteorological stations and surrounding topography are
data were used in thecalculationere atmoherc provided in Figure 2.3-201 of Subsection 2.3.1 and Figure 2.3-256
calculation ofatmosphericis hrough Figure 2.3-259 of Subsection 2.3.5, respectively. Figure 2.1-204
extensive data set provides f Section 2.1 provides the location of the Fermi site structures in relation

assurance that the t the current onsite meteorological tower. The existing onsite

meteorological data used in m teorological open-latticed tower is located approximately 339.2 m
the calculations accurately (1 13 ft) west-southwest of the proposed Fermi 3 reactor containment
characterize the site, and that bui ing and has a height of 60.0 m (197 ft) above plant grade. This
the calculated atmospheric loca ion is within a distance that is less than 10 times the height of the
dispersion estimates are Fer i 3 reactor building, and therefore does not fully meet the siting
appropriately conservative. criter a of Regulatory Guide 1.23. Accordingly, a new meteorological

tower ill be built prior to construction of Fermi 3. Subsection 2.3.3.2.1
descr bes the location of the new meteorological tower. The
meteor logical parameters specified in Regulatory Guide 1.23 are

measur d by instrumentation mounted at two levels (10-m (33-ft) and

60-m (19 -ft)) of the tower. The 10- and 60-m elevations were selected to

approxim te the heights of release of activity emanating from ground
level andl the plant's heat dissipation system, respectively. The

• meteoroloia sensors are mounted on bos- ieg _

Paroe-d,9-• ' The meteorological s nsor types, heights, and

location in rkerence to structures are in con f rmance with Regulatory

Guide 1.
Revision 0, Feb. 1972.L,--- .The influence of terrain near the base of he tower on temperature

measurements is minimal. The tower is situa /ed in a relatively flat area. A

small climate controlled instrument shelters located at the base of the

to minimize any impact to"
downwind measurements.

Revision 2
March 2010



Potential impact of the trees on
the analysis is described in
Subsection 2.3.3.1.6. K Fermi 3
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onsite meteorological tower. The towe is situated in an area east of a
grove of trees that is located less than n times the obstruction height
recommended in Regulatory Guide 1.23. I-l-evv , bn W- .mfI

-AmqA .-- o - .n-a -.-A f_, - m_ -a- r-alý i==1 J: ý , i A
Z V I

The accuracy of the differential
temperature channel does not
comply with Regulatory Guide
1.23, Revision 1, March 2007.
Revision 1 of Regulatory Guide
1.23 was issued during the
final year of data collection to
support the Fermi 3 COL
application. The majority of the
meteorological data, obtained
from several years prior to
2007, were consistent with the
regulatory guidance in effect at
the time. As discussed in
Sections 2.3.4 and 2.3.5, up to
twelve years of meteorological
data were used in the
calculation of atmospheric
dispersion estimates. The
tower is an open lattice
construction. The open areas
in between the support frames
of the tower minimizes the area
of impact to the sensors. The
extensive data set and the
open lattice design provides
assurance that the
meteorological data used in
the calculations accurately
characterize the site, and that
the calculated atmospheric
dispersion estimates are
appropriately conservative.

determinod that the trocA dc nat i..p88t the wind .... urz-c-ct3 The
tower is located sufficiently close to the shoreline of Lake Erie such that it

can measure the dynamic onshore flow conditions that could affect
gaseous effluent releases. This effect on the dispersion conditions is
representative of the site since the facility itself is located along the
western shoreline of Lake Erie.

2.3.3.1.2 Instrumentation and Their Accuracies and Thresholds

M--eoroloaical Sensors

The in trumentation on the meteorological tower consists of the

following: ind speed and wind direction sensors at the 10- and 60-m
levels, a 1 air temperature sensor, a 10- to 60-m vertical air

temperature dif ence system (AT), and a dewpoint temperature sensor

at the 10-m level. n addition, a heated tipping bucket rain gauge
monitors precipitation t ground level at the base of the meteorological

tower. Table 2.3-288 pro es a listing of the meteorological parameters
monitored on the Fermi o ite meteorological tower, the sampling
height(s), as well as the sensin echnique for the primary and secondary

systems.

To minimize data loss due to ice storm external heaters are installed on

the primary wind sensors. The heaters e thermostatically controlled
and are of the slip-on/slip-off design for e sy attachment. The wind
sensor specifications are not affected by these eaters. A windscreen is
mounted around the precipitation gage to min ize the amount of
windblown snow and debris deposited in the gage.

The accuracies and thresholds for the meteorological sen rs located on
the meteorological tower are presented in Table 2.3-289. The ccuracies
and thresholds for each sensor are within the limitations specifi in the
proposed Revision 1 to Regulatory Guide 1.23 (September 1980).

Data Recordina Eauinment
I

Data Recordina Enuinment

After the data are collected by the sensors the output is routed through
signal conditioning equipment and then directed to digital data recorder
The signal conditioning equipment and digital recorders are Ioc at
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the base of the 60-m meteorological tower in an environmentally

controlled instrument shelter. An analog backup recorder also records the

output from the sensors in the event that the primary digital recorder fails.

A computer that is connected to the digital recorder, located in the

instrument shelter, collects the data from the recorders and sends it to the

control room computer system for analysis and archiving. The computer

also has the ability to provide an instantaneous readout from the digital

recorders so that it can be compared to sensor readings.

The accuracies for the primary and secondary recording devices are

presented in Table 2.3-289.

Electrical power is supplied to the primary and secondary systems by

independent power supplies. One source of power is Fermi 2; the other is

an offsite source. If one supply fails, the other automatically supplies the

necessary power for both systems. Two precautions are taken to

minimize lightning damage to the system. Two of the three legs of the

tower are grounded and the signal cables are routed through a lightning

protection panel. Each signal line is protected by transient protection

diodes specifically designed to stay below the individual line voltage

breakdown point.

2.3.3.1.3 Instrument Calibration

The sensors, electronics, and recording equipment are calibrated on a

six month basis. More frequent onsite calibrations are performed if the

past operating history of the sensor indicates it is necessary. Any

necessary adjustments are made onsite and the equipment that

malfunctioned is either corrected onsite or replaced with similar spare

equipment. After any adjustments or repairs, the calibration is repeated.

Electronic calibrations are performed by simulating the output of each of

the sensors with precision test equipment and monitoring the recorded

values for each parameter. The resistance response to specified

temperatures for the temperature thermistors is performed in the

laboratory using calibrated measurement equipment. The calibrated

temperature thermistor is then used to replace the existing sensor

installed on the meteorological tower. The response of the calibrated

temperature thermistor is then compared to an ambient temperature

measurement taken at the sensor with a calibrated thermometer.

2-190 Revision 2
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The dew point sensor is calibrated by comparing the result reported by

the dew point sensor against the dew point measured by a calibrated,

portable dew point hygrometer at the aspirator inlet.

The precipitation sensor is calibrated by comparing the result reported by

the precipitation sensor to a known volume of liquid.

The calibration of the wind speed sensors is performed in a wind tunnel

by an outside vendor using calibrated measurement equipment and a

NIST Traceable Wind Tunnel Anemometer. In the wind tunnel the wind

velocity is calibrated at specific points and the starting threshold is

determined. The calibrated wind speed sensor is then used to replace the

existing sensor installed on the meteorological tower.

The calibration of the wind direction sensor is performed by an outside

vendor using calibrated measurement equipment. The calibration does

not include a specific test of the starting threshold for wind direction. The

starting threshold of the calibrated wind direction sensor is assessed at

the time of installation by rotating the wind direction sensor body with the

shaft in the horizontal plane and observing that the vane remains

stationary. A new bearing is installed in the wind direction sensor if

required. After installation of the new wind direction sensor, the

directional alignment of the wind direction sensor is checked by sighting a

known alignment point and comparing the result reported by the wind
Add Insert #1 here direction sensor to a known res; The records documenting results

of calibrations, drift from calibrations, and corrective action taken for the

digital instrumentation are kept and filed onsite.

lperiodiGally

2.3.3.1.4 Instrument Service and Maintenance

Vwqnfiq qre ma4 rMee-a-wee-k to the 60-m tower to make a visual

inspection of the sensors, as well as the data output and recording
equipment in the instrument shelter, to see if they are damaged and need

maintenance. In the event the sensors or monitoring equipment is found

damaged or malfunctioning, the equipment is replaced or corrected in a

timely fashion. A stock of spare parts and equipment is maintained to
minimize and shorten the periods of outages. Using the same precision
test equipment used for calibration, the instrumentation is checked to

ensure reliable operation. Records documenting results of major causes
of instrument sensor outages and other malfunctions of the

meteorological monitoring system are kept and filed onsite. A similar

2-191 Revision 2
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Examination of the 2003-2007 meteorological data indicates that there is
variability in the wind direction measurements during periods when the wind
speed is less than 1 mph, providing assurance that the starting threshold for the
wind direction sensor is equal to or less than 1 mph.
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inspection a id maintenance program is in place for the computers and
equipment Ic cated in the control room.

2.3.3.1.5 Data Reduction and Transmission

The pre-cp Itienal meteorological monitoring program is composed of
two independent meteorological trains of instrumentation - a primary
train and a secondary train - mounted on the 60-m tower. Both trains
feed the data acquisition equipment of the Integrated Plant Computer
System (IPCS) located in the Fermi 2 control room. The IPCS has the

capability to share the meteorological data with other plant computers,
display the data on IPCS terminals at various plant locations, and

perform plume dispersion analysis in support of emergency response
activities. Users can simultaneously access the meteorological data
through two available dial-up lines located at the meteorological
instrument building. The Nuclear Regulatory Commission (NRC) can also
receive selected meteorological data through the Emergency Response
Data System (ERDS) interface on IPCS. The operational meteorological

monitoring system is described in further detail in the following

subsections and is illustrated in Figure 2.3-260.

Signal Conditioning and Data Reduction

Inside the environmentally controlled instrument shelter, sensor signals
are conditioned. Each sensor signal requires a single printed-circuit

board to perform the necessary conversion, amplification, and scaling to
provide a pair of analog outputs for each parameter. Zero and full-scale

test switches are front-panel mounted on each printed-circuit board to

facilitate parameter testing.

After conditioning through their respective printed-circuit boards, the
10-m horizontal wind direction and vertical wind speed signals pass into

the Climatronics Standard Deviation Computer boards to compute the
15-minute average sigma theta and sigma phi.

The primary and secondary signal conditioner and standard deviation

computer boards are independent of each other.

Data Transmission

The outputs of the instrument signal conditioning equipment are
transmitted to the Control Room via two independent transmission lines.
The one line incorporates a phone line between the shelter and the
Nuclear Operations Center, where information is microwaved to the

2-192 Revision 2
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Office Service Building. From the Office Service Building, the signals are

transmitted to the Control Room. The second line uses a separate phone

line from the shelter to the Nuclear Operations Center, where the data

are transmitted to the Office Service Building via a phone line. From the

Office Service Building, the signals are transmitted to the Control Room.

The two signals are electrically separated from one another from the

60-m tower to the control room. The instrumentation at the 60-m tower is

electrically isolated from the equipment in the computer room of the

Control Room.

2.3.3.1.6 Data Acquisition and Processing

The dual IPCS data acquisition multiplexers accept two trains of data

from the meteorological system primary and secondary data acquisition

equipment. These data are provided to the IPCS computers to screen

data for data validity and quality, perform meteorological calculations,

update the data archive, display the information on the man-machine

interface, and output the data to communication devices. The IPCS

provides redundant computers that provide a main (Master) and backup

(Slave) capability. The redundant computers in conjunction with the two

trains of data acquisition provide two independent paths of data. The

IPCS system monitors available error signals to determine equipment

status. If an instrument input malfunctions, if data are suspect, or an

instrument input is manually removed from service, the IPCS will

substitute the reading from the next level of redundancy as listed in Table

2.3-290 and indicate the substitution on the IPCS computers. In the event

that a data path to IPCS is unavailable, a digital recorder is available on

each train of instrumentation at the meteorological instrument building to

archive the raw data. Meteorological data are generally reviewed each

day by personnel to identify possible data problems. The meteorological

data are also validated to ensure that the amount of data retained in the

master record meets the regulatory requirements for minimum recovery

rates as outlined in Regulatory Guide 1.23. During the validation process

the following steps are followed:

" Utilize software to review raw data

" Identify and edit questionable or invalid data

" Recover data from backup sources

" Adjust data to reflect calibration sources

2-193 Revision 2
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After the validation process is completed, the processed data are

archived and permanently stored electronically.

The objective for the meteorological monitoring program is to maintain

annual data recovery rates of at least 90 percent on an annual basis for

all meteorological parameters in order to assess the relative

concentrations and doses resulting from accidental or routine releases.

Table 2.3-291 provides recovery rates for the meteorological parameters

monitored on the onsite meteorological tower. The recovery rates for

each parameter, including the joint data recovery of wind speed, wind

Therefre xceed the 90 percent guidance criteria in accordance

with Regulatory Guide 1.23. .,the onsite meteorological data

are considered adequate to r present onsite meteorological conditions

as required by 10 CFR 100.1*0 nd 10 CFR 100.20, as well as to make

estimates of atmospheric dis rsion for design basis accident and

routine releases from the reactor. Insert 2 here

Meteorological data are available in five different formats: instantaneous

values, 1-minute blocked averages, 15-minute rolling averages,

15-minute blocked averages, and 1-hour blocked averages. Routine data

summaries are generated for each day, calendar month, and calendar

year and then archived on the IPCS computers. In addition, joint

frequency distributions of wind speed and wind direction for each Pasquill

stability category are created from the 1-hour blocked averages. The

format of the annual onsite meteorological data summaries and joint

frequency distribution tables conforms to the recommended format found

in Regulatory Guide 1.23.

2.3.3.2 Fermi 3 Site Preparation and Construction,
Pre-Operational, and Operational Onsite Meteorological
Monitoring Program

As described in Section 2.3.3 of NUREG-0800, the current

meteorological program establishes a baseline for identifying and

assessing the environmental impacts during preapplication

meteorological monitoring. The NDCT for Fermi 3 will be built in the

approximate location of the current onsite meteorological tower. A new

meteorological tower will be erected in the southeast corner of the Fermi

site. [START COM FSAR-2.3-003].The new meteorological tower will be

operational for at least one year prior to the decommissioning of the

existing onsite meteorological tower. The meteorological data recorded

concurrently from the current and new onsite meteorological towers will

2-194 Revision 2
March 2010



Insert 2

The meteorological tower is located east of a grove of trees that is located less
than ten times the obstruction height recommended in Regulatory Guide 1.2 3.
The impact of the trees, for upwind sectors, is to reduce the indicated wind speed at the
10 meter elevation. Very little impact to the wind speed has been observed at the 60 meter
elevation. The SACTI analysis (Section 2.3.2) uses the data from the 60 meter elevation
and, thus, is not impacted by the presence of the trees. For determination of the
atmospheric dispersion factors used in the analysis of off-site design basis accident
(PAVAN) and routine releases (XOQDOQ) using the lower indicated wind speed provides
conservative results. For determination of control room atmospheric dispersion factors
(ARCON96), the analyses were run using both the current data and data from 1985 through
1989. X/Q results from ARCON96 using both sets of data are bounded by the D CD
limiting values in DCD Table 2.0-1.
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undergo a detailed analysis to ensure the meteorological parameters
measured at the new meteorological tower are representative of the
atmospheric conditions at the Fermi site [END COM FSAR-2.3-003].
Actual and perceived data biases between the current and new

meteorological towers will be documented and evaluated. The site
preparation and construction, pre-operational, and operational onsite
meteorological monitoring program is described in greater detail in the

following subsections.

2.3.3.2.1 Tower and Instrument Siting

The location of the new onsite meteorological tower in respect to the
current onsite meteorological tower and Fermi 3 site layout is provided in
Figure 2.1-204. The new meteorological tower will be a guyed
open-latticed tower built to ANSI/TIA/EIA-222-G standards, located

approximately 1341.1 m (4400 ft.) south-southeast of the Fermi 3 reactor
containment building and will have a height of 60 m (197 ft.). This location
of the new meteorological tower is at a distance that is greater than 10
times the height of the Fermi 3 reactor building, and therefore meets the
siting criteria of NRC Regulatory Guide 1.23.

Structures near the location of the new meteorological tower include a
water tower with a height of 44.2 m (144.9 ft.) and a maximum width of

approximately 16.2 m (53.3 ft.) at the equator of the tank head. The NRC
Regulatory Guide 1.23 suggests that a 10- building-height distance of
separation is typically applied to square and rectangular structures

having sharp edges. The tank head of the water tower structure is
spherical and has a sloping surface, and thus can be expected to
produce a smaller wake zone. 40 CFR 51.100(ii)(3) defines good
engineering practices (GEP) stack height as that which ensures that
emissions from a stack do not result in excessive concentrations of any
air pollutant as a result of atmospheric downwash, wakes, or eddy effects

created by the source itself, nearby structures, or nearby terrain features.
"Nearby structures" is defined in 40 CFR 51.100(jj)(1) as that distance up
to five times the lesser of the height or width dimension of a structure.
Thus, for the water tower with a maximum width of 16.2 m (53.3 ft.), the
outermost boundary of influence exerted by the water tower is

conservatively estimated to be 81 m (265.8 ft.). The water tower is
located approximately 210.9 m (692 ft.) southeast of the new
meteorological tower. Thus, the new meteorological tower is at a distance

that will not be affected by the wake zone of the water tower.
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Wind sensors on the
side of the tower will
be mounted at a
distance equal to at
least twice the
longest horizontal
dimension of the
tower (e.g., the side
of a triangular
tower). Temperature
sensors will be
oriented such that
the aspirated
temperature shields
are either pointed
downward or
laterally towards the
north and the shield
inlet is at least 1-1/2
times the tower
horizontal width
away from the
nearest point on the
tower.

Natural obstructions that can influence wind measurements near the new
meteorological tower include trees that are taller than 5 m (16 ft.). The
location of the new meteorological tower is wooded and contains trees

that would influence wind measurements if left at their current height.
However, prior to installing the new meteorological tower the trees will be
trimmed to a height less than 5 m (16 ft.) in height outwards to a distance
that satisfies the 10-building-height distance of separation stated in
Regulatory Guide 1.23.

NRC Regulatory Guide 1.23 indicates that delta T should be measured at

10 and 60 m, and if necessary at 10 m and a higher level that is
representative of diffusion conditions from release points higher than

85-m (278.9 ft.). The atmospheric release heights above plant grade for
Fermi 3 are 52.6 m (172.6 ft.) for the reactor building/fuel building stack,
71.3 m (233.9 ft.) for the turbine building stack, and 18 m (59.1 ft.) for the

rdwaste building stack. All release heights for Fermi 3 are below 85 m
(2 8.9 ft.); therefore, the new meteorological tower will have
mete rological sensors located at 10 m and 60 m elevations to estimate
dispe on conditions for ground-level and the plant's heat dissipation
system. he-meteero',g cass ... bee rm,,itd am b..mn , whi.
,ill be grel.ter tha•n on towr 1Ah awy from th9 t .... 2rand will be
Qr~iPntP1 R~rmnlR *A thp pr.v .ili.g wimd ..... ,, .,

The influence of terrain near the base of the new meteorological tower on
temperature measurements is expected to be minimal. The area
surrounding the new meteorological tower will not be paved or contain
temporary land disturbances, such as plowed fields or rock piles. In
addition, the tower will be situated in a relatively flat area that will be at a
similar elevation as the plant structures. A climate-controlled instrument
shelter will be installed on a concrete slab at the base of the tower;
however, materials that minimize influence on the measurements will be

used to construct the shelter. The new tower will be built close to the
shoreline of Lake Erie such that it can measure the dynamic onshore and
offshore flow conditions within the thermal internal boundary layer. Fermi
2 and Fermi 3 are located at similar distances to the western shoreline of
Lake Erie, such that measurements made at the new meteorological
tower will be representative of atmospheric dispersion conditions that
could affect gaseous effluent releases.
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2.3.3.2.2 Instrumentation

Meteorological Sensors

The instrumentation on the new meteorological tower will consist of the

following: wind speed and wind direction sensors at the 10 rn and 60 m

levels, a 10 m air temperature sensor, a 10 m to 60 m delta T, and a 10 m

dewpoint temperature sensor. To minimize data loss due to ice storms,

external heaters will be installed on the primary wind sensors. The

heaters will be thermostatically controlled and of the slip-on/slip-off

design for easy attachment. The wind sensor specifications are not

affected by these heaters. In addition, a heated tipping bucket rain gauge

will be mounted at ground level on a concrete slab at the base of the

meteorological tower away from any potential obstructions. A windscreen

will be mounted around the precipitation gage to minimize the amount of

windblown snow and debris deposited in the gage.

Redundant, secondary sensors at the 10 m and 60 m levels will also be

installed on the new meteorological tower for air temperature, vertical

wind speed, horizontal wind speed, and wind direction measurements.

Table 2.3-288 provides a listing of the meteorological parameters that will

be monitored on the new meteorological tower, the sampling height(s), as

well as the sensing technique for the primary and secondary systems.

For the new meteorological tower Fermi 3 intends to use meteorological

instrumentation that matches the manufacturer and model numbers in

use on the current meteorological tower. The accuracies and thresholds

for each meteorological sensor located on the current onsite

meteorological tower are presented in Table 2.3-289. The accuracies and

thresholds for each sensor on the new meteorological tower will be within

the values specified in NRC Regulatory Guide 1.23.

Data Recording Eguipment

The data recording process planned for the new meteorological

monitoring program will mirror the data recording process for the

preapplication monitoring as described in Subsection 2.3.3.1. The

manufacturer and model numbers for the data recording equipment that

is listed in Table 2.3-289 will-be used for the new meteorological

monitoring program. One exception is that the signal conditioning

equipment used for the current meteorological monitoring program is no

longer available from the manufacturer. Therefore, the signal conditioning

equipment for the new meteorological monitoring program will be
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replaced with signal conditioning equipment that has accuracies that are

equal to or better than the accuracies listed for the current signal

conditioning equipment.

Electrical power for the n ' ew meteorological monitoring program will

continue to be supplied to the primary and secondary systems by

independent power supplies. If one supply fails, the other automatically

supplies the necessary power for both systems. The new meteorological

tower will be built with two precautions to minimize lightning damage to

the system. Two of the three legs of the tower will be grounded and the

signal cables will be routed through a lightning protection panel. Each

signal line will be protected by transient protection diodes specifically

designed to stay below the individual line voltage breakdown point.

2.3.3.2.3 Instrument Calibration, Service, and Maintenance

The instrument calibration, service, and maintenance procedures in

place for the current meteorological monitoring program will continue for

the new meteorological program. Subsection 2.3.3.1.3 provides a

description of the instrument calibrations program, while

Subsection 2.3.3.1.4 provides a description of the instrument service and

maintenance program. System components that collect, transmit,

process, record, and display the meteorological data will be inspected,

calibrated, serviced, and maintained such that at least 90% data recovery

is achieved for the new meteorological monitoring system.

2.3.3.2.4 Data Reduction, Transmission, Acquisition, and
Processing

The method of data reduction, transmission, acquisition, and processing

that is described in Subsection 2.3.3.1.5 and Subsection 2.3.3.1.6 for the

pre-application monitoring program will be used for the site preparation

and construction, pre-operational, and operational monitoring programs.

EF3 COL 2.0-10-A 2.3.4 Short-Term (Accident) Diffusion Estimates

The consequence of a design basis accident in terms of personnel

exposure is a function of the atmospheric dispersion conditions at the site

of the potential release. Atmospheric diffusion conditions are represented

by relative air concentration (X/Q) values. This section describes the

development of the short-term diffusion estimates for the exclusion area

and low population zone boundaries and the control room.
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future submittal of the Fermi 3 ER. However, the same COLA content may be impacted by
revisions to the ESBWR DCD, responses to other COLA RAIs, other COLA changes, plant
design changes, editorial or typographical corrections, etc. As a result, the final COLA content
that appears in a future submittal may be different than presented here.



Except as described in Section 6.4.1.1

The existing Fermi onsite regarding the proximity of trees to the

meteorological tower complies meteorological tower, Fermi 3
with Regulatory Guide 1.23, Combined License Application
Revision 0, February 1972. Part 3: Environmental Report

6.4 Meteorologica Monitoring

The current Fermi on ite meteorological monitoring program has been in place since it was
implemented for Fer i 2 pre-operational meteorological assessment beginning in June 1975. complieswith

St,ýating ion June 19,75, he onsite meteorological monitoring program has ,ntt the rcquircmcnts o2,-J_.
the proposed Revision 1 to Regulatory Guide 1.23 (September 1980). Since June 1975, some of
the meteorological monitoring program components have been upgraded (Reference 6.4-1).
Subsection 6.4.1 describes the current state of the onsite meteorological measurement program.
The Fermi 2 meteorological monitoring program provides the basis for the Fermi 3 preapplication
meteorological monitoring program. In addition, data from the onsite meteorological tower is used
as the sole input for models that describe the short- and long-term atmospheric transport and
diffusion characteristics of the site, as provided for in NRC Regulatory Guides 1.145 and 1.111,
respectively. A description of the model used to analyze the short- and long-term atmospheric
transport and diffusion conditions of the site is described in Subsection 2.7.6.1 and

Subsection 2.7.6.2.

The NDCT for Fermi 3 will be built in the approximate location of the current onsite meteorological
tower. Thus, a new meteorological tower will be erected in the southeast corner of the Fermi site as
displayed in Figure 2.1-4. Subsection 6.4.2 will describe the construction, pre-operational, and
operational meteorological monitoring program for Fermi 3.

The purpose of this section is to identify that the onsite meteorological measurements program and
other data-collection programs used by Fermi 3 are adequate to: (1) describe local and regional
atmospheric transport and diffusion characteristics within 50 mi (80 km) of the plant, (2) ensure
environmental protection, and (3) provide an adequate meteorological database for evaluation of
the effects of plant operation. This discussion includes an analysis of the following meteorological
monitoring system elements:

" The location of the meteorological tower and instrument siting

" Meteorological parameters measured

• Meteorological sensors

* Instrument surveillance

* System accuracy

* Data recording and transmission

* Data acquisition and reduction

* Data validation and screening

* Data display and archiving

* Data recovery rate and annual and joint frequency distribution of data
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6.4.1 Fermi 3 Preapplication Meteorological Monitoring Program

6.4.1.1 Tower and Instrument Siting

Figures showing the location of the onsite meteorological tower in respect to offsite meteorological
stations and surrounding topography are provided in Figure 2.7-1 and Figure 2.7-56 through
Figure 2.7-59, respectively. Figure 2.1-4 provides the location of the Fermi site structures in relation

to the current onsite meteorological tower. The existing onsite meteorological open-latticed tower is
located approximately 1113 feet west-southwest of the Fermi 3 reactor containment building and
has a height of 197 feet above plant grade. This location is within a distance that is less than 10
times the height of the Fermi 3 reactor building, and therefore does not fully meet the siting criteria

to minimize any of NRC Regulatory Guide 1.23. Accordingly, a new meteorological tower will be built prior to
impact to construction of Fermi 3. Subsection 6.4.1.1 describes the location of the new meteorological tower.
downwind Th meteorological parameters specified in NRC Regulatory Guide 1.23 are measured by
measurements.

instru tation mounted at two levels (10-in (33-ft) and 60-m (197-ft)) on the tower. The 10-in and
60-m elev ons were selected to approximate the heights of release of activity emanating from
ground level a the plant's heat dissipation system, respectively. The meteorological sensors are

mounted on boom wh~ieh lrc groate!r than~ eino tewer Width alway fromf the tewer and arc ericntcd
Revision 0, nrmal to the prevailing wind direotoln. The meteorological sensor types, heights, and location in

Februa 1972 reference to structures are in conformance with NRC Regulatory Guide 1.2

The influence of terrain near the base of the tower on temperature measurein nts is minimal. The
tower is situated in a relatively flat area. A small climate-controlled instrumen shelter is located at
the base of the tower. The tower is situated in an area east of a grove of tree that is located less
than ten times the obstruction height recommended in Regulatory Guide 1.23. HIwvr, ad 1n

analYSiS of hiStoric wind data eelleeted from9 the moeteorologieeal toworF it ha1-8 b -`d-tIFne ha
the trees do not imp,.t the wind SSUrernont... . The tower is located suff iently close to the

shoreline of Lake Erie such that it can measure the dynamic onshore flow nditions that could
affect gaseous effluent releases. This effect on the dispersion conditions is presentative of the
site because the facility itself is located along the western shoreline of Lake Er

IPotential impact of the trees

6.4.1.2 Instrumentation and Their Accuracies and Thresholds on the analysis is described

Meteorological Sensors in Subsection 6.4.1.6.

The instrumentation on the meteorological tower consists of the following: wi d speed and wind
direction sensors at the 10-m and 60-m levels, a 10-m air temperature sens r, a 10-in to 60-in
vertical air temperature difference system (AT), and a 10-in dewpoint temp rature sensor. In
addition, a heated tipping bucket rain gauge monitors precipitation at ground leve at the base of the
meteorological tower. Table 6.4-1 provides a listing of the meteorological parain ters monitored on

the tower, the sampling height(s), as well as the sensing technique for the prim ry and secondary
systems.

To minimize data loss due to ice storms, external heaters are installed on the prim ry wind sensors.
The heaters are thermostatically controlled and are of the slip-on/slip-off design for easy

attachment. The wind sensor specifications are not affected by these heaters. A windscreen is

The length of the boom complies with Revision 0 of Regulatory Guide 1.23; however, it does not comply with Regulatory R
Guide 1.23, Revision 1, March 2007, in that the length is less than twice the longest horizontal dimension. As described in Revision 1
Section 2.7.6, up to twelve years of meteorological data were used in the calculation of atmospheric dispersion estimates. March 2010
This extensive data set provides assurance that the meteorological data used in the calculations accurately characterize
the site, and that the calculated atmospheric dispersion estimates are appropriately conservative.



The accuracy of the differential temperature channel does not comply with Regulatory Guide 1.23, Revision 1, March 2007. Revision 1
of Regulatory Guide 1.23 was issued during the final year of data collection to support the Fermi 3 COL application. The majority of the

meteorological data, obtained from several years prior to 2007, were consistent with the regulatory guidance in effect at the time. As Fermi 3
discussed in Section 2.7.6, up to twelve years of meteorological data were used in the calculation of atmospheric dispersion estimates. i-a., on
The tower is an open lattice construction. The open areas in between the support frames of the tower minimizes the area of impact to e "pition
the sensors. The extensive data set and the open lattice design provides assurance that the meteorological data use din the lenjal Report
calculations accurately characterize the site, and that the calculated atmospheric dispersion estimates are appropriately conservative.

mounted around the precipitation gage to minimize the amount of windblown snow an debris
deposited in the gage.

The accuracies and thresholds for the meteorological sensors located on the meteorologic tower
are presented in Table 6.4-2. The accuracies and thresholds for each sensor are wit in the
limitations specified in the proposed Revision 1 to Regulatory Guide 1.23 (September 1980).11

Data Recording Equipment
The digital

After the data are collected by the sensors, the output is routed through signal conditioning recorders

equipment and then directed to digital data recorders. The Signal conditioning equipment and samplethe
data at least

digital recorders are located at the base of the tower in the instrument shelter. An analog backup once very
recorder also records the output from the sensors in the event that the primary digital recorder fails. five seconds.

The accuracies forthe primary and secondary recording devices are presented in Table 6.4-2.

Electrical power is supplied to the primary and secondary systems by independent power supplies.
One source of power is Fermi 2; the other is an offsite source. If one supply fails, the other
automatically supplies the necessary power for both systems. Two precautions are taken to
minimize lightning damage to the system, two of the three legs of the tower are grounded and the
signal cables are routed through a lightning protection panel. Each signal line is protected by
transient protection diodes specifically designed to stay below the individual line voltage breakdown
point.

6.4.1.3 Instrument Calibration

The sensors, electronics, and recording equipment are calibrated on a six month basis. More
frequent onsite calibrations are performed if the past operating history of the sensor indicates it is
necessary. Any necessary adjustments are made onsite and the equipment that malfunctioned is
either corrected onsite or replaced with similar spare equipment. After any adjustments or repairs,
the calibration is repeated. Electronics calibrations are performed by simulating the output of each
of the sensors with precision test equipment and monitoring the recorded values for each
parameter. The resistance response to specified temperatures for the temperature thermistors is
performed in the laboratory using calibrated measurement equipment. The calibrated temperature
thermistor is then used to replace the existing sensor installed on the meteorological tower. The
response of the calibrated temperature thermistor is then compared to an ambient temperature
measurement taken at the sensor with a calibrated thermometer.

The dew point sensor is calibrated by comparing the result reported by the dew point sensor
against the dew point measured by a calibrated, portable dew point hygrometer at the aspirator
inlet.

The precipitation sensor is calibrated by comparing the result reported by the precipitation sensor to
a known volume of liquid.

The calibration of the wind speed sensors is performed in a wind tunnel by an outside vendor using
calibrated measurement equipment and a NIST Traceable Wind Tunnel Anemometer. In the wind
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tunnel the wind velocity is calib ted at specific points and the starting threshold is determined. The
calibrated wind speed sensor i'then used to replace the existing sensor installed on the
meteorological tower.

The calibration of the wind direction sen or is performed by an outside vendor using calibrated
measurement equipment. The calibration d s not include a specific test of the starting threshold
for wind direction. The starting threshold of the alibrated wind direction sensor is assessed at the
time of installation by rotating the wind direction nsor body with the shaft in the horizontal plane
and observing that the vane remains stationary. A ew bearing is installed in the wind direction
sensor if required. After installation of the new wind dire ion sensor, the directional alignment of the
wind direction sensor is checked by sighting a known ai nment point and comparing the result
reported by the wind direction sensor to a known response.

The records documenting results of calibrations, drift from calibrations, and corrective action taken
for the digital instrumentation are kept and filed onsite.

6.4.1.4 Instrument Service and Maintenance

Visits are made bwFee-a-weelt to the tower to make a visual inspection of the sensors, as well as the
periodically data output and recording equipment in the instrument shelter, to see if they are damaged and need

maintenance. In the event the sensors or monitoring equipment is found damaged or
malfunctioning, the equipment is replaced or corrected in a timely fashion. A stock of spare parts
and equipment is maintained to minimize and shorten the periods of outages. Using the same
precision test equipment used for calibration, the instrumentation is checked to ensure reliable
operation. Records documenting results of major causes of instrument sensor outages and other
malfunctions of the meteorological monitoring system are kept and filed onsite. A similar inspection
and maintenance program is in place for the computers and equipment located in the control room.

6.4.1.5 Data Reduction and Transmission

The pre-e•effartie498 meteorological monitoring program is composed of two independent
meteorological trains of instrumentation - a primary train and a secondary train - mounted on the
tower. Both trains feed the data acquisition equipment of the Integrated Plant Computer System
(IPCS) located in the Fermi 2 Control Room. The IPCS has the capability to share the
meteorological data with other plant computers, display the data on IPCS terminals at various plant
locations, and perform plume dispersion analysis in support of Emergency Plan activities. Users
can simultaneously access the meteorological data through two available dial-up lines located at
the instrument shelter. The NRC can also receive selected meteorological data through the
Emergency Response Data System (ERDS) interface on IPCS. The operational meteorological
monitoring system is described in further detail in the following subsections and is illustrated in
Figure 6.4-1.

Signal Conditioning and Data Reduction

Inside the instrument shelter, sensor signals are conditioned. Each sensor signal requires a single
printed-circuit board to perform the necessary conversion, amplification, and scaling to provide a
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NRC Regulatory Guide 1.2 indicates that AT should be measured at 10 m and 60 m, and if

necessary at 10 m and a hi her level that is representative of diffusion conditions from release
points higher than 85 m (278. ft). The atmospheric release heights above plant grade for Fermi 3

are 52.6 m (172.6 ft) for the r actor building/fuel building stack, 71.3 m (233.9 ft) for the turbine
building stack, and 18 m (59.1 ) for the radwaste building stack. All release heights for Fermi 3 are
below 85 m (278.9 ft); therefo e, the new meteorological tower will have meteorological sensors
located at 10 m and 60 m ele ations to estimate dispersion conditions for ground-level and the
plant's heat dissipation system. The moteerolo gic,'l •en•Scr will be ,munted en booms, which will

be groateir then one towor width away froem the tower and will be orciented noeFrmal to the proVaoiHln
wind dirootion.

The influence of terrain near the base of the new meteorological tower on temperature
measurements is expected to be minimal. The area surrounding the new meteorological tower will
not be paved or contain temporary land disturbances, such as plowed fields or rock piles. In
addition, the tower will be situated in a relatively flat area that will be at a similar elevation as the
plant structures. A climate-controlled instrument shelter will be installed on a concrete slab at the

base of the tower; however, materials that minimize influence on the measurements will be used to

construct the shelter. The new meteorological tower will be built close to the shoreline of Lake Erie
such that it can measure the dynamic onshore and offshore flow conditions within the thermal
internal boundary layer. Fermi 2 and Fermi 3 are located at similar distances to the western

shoreline of Lake Erie, such that measurements made at the new meteorological tower will be
representative of atmospheric dispersion conditions that could affect gaseous effluent releases.

6.4.2.2 Instrumentation

Meteorological Sensors

The instrumentation on the new meteorological tower will consist of the following: wind speed and
wind direction sensors at the 10 m and 60 m levels, a 10 m air temperature sensor, a 10 m to 60 m

AT, and a 10 m dewpoint temperature sensor. To minimize data loss due to ice storms, external
heaters will be installed on the primary wind sensors. The heaters will be thermostatically controlled

and of the slip-on/slip-off design for easy attachment. The wind sensor specifications are not
affected by these heaters. In addition, a heated tipping bucket rain gauge will be mounted at ground
level on a concrete slab at the base of the meteorological tower away from any potential

obstructions. A windscreen will be mounted around the precipitation gage to minimize the amount
of windblown snow and debris deposited in the gage.

Redundant, secondary sensors at the 10 m and 60 m levels will also be installed on the new
meteorological tower for air temperature, vertical wind speed, horizontal wind speed, and wind
direction measurements. Table 6.4-1 provides a listing of the meteorological parameters that will be
monitored on the new meteorological tower, the sampling height(s), as well as the sensing
technique for the primary and secondary systems.

For the new meteorological tower the applicant intends to use meteorological instrumentation that
matches the manufacturer and model numbers in use on the current meteorological tower. The
accuracies and thresholds for each meteorological sensor located on the current onsite
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NRC RAI 02.03.04-5

This question is related to the applicant's supplemental responses to RAIs 02.03.03-1,
02.03.04-3, and 02.03.04-4 submitted in Detroit Edison letter NRC3-10-0015, dated March 30,
2010.

Question Summary:
Discrepancies in wind speed and stability class frequency distributions (discussed below) create
uncertainty as to which meteorological data set (1985-1989 versus 2002-2007) is most
representative of site conditions. Given the uncertainty in the data, please justify why both sets
of control room (CR) and technical support center (TSC) atmospheric dispersion (X/Q) values
should not be presented in FSAR Section 2.3.4.3 and the more conservative resulting x/Q
values be presented in FSAR Table 2.0-201 as Fermi 3 site characteristic values.

Details:
As described in the supplemental response to RAI 02.03.04-3, the applicant reviewed the 2001-
2007 data from the Fermi meteorological tower and found a number of hourly measurements to
be improbable. The applicant removed these hourly measurements from its analysis and used the
revised 2001-2007 database to update its CR and TSC atmospheric dispersion factors.
The supplemental response to RAI 02.03.03-1 states that after a review of wind rose data
spanning a period of over 30 years, the applicant concluded that the potential exists for recent
wind speed measurements at the 1 0-meter elevation to be slower than the actual wind speeds due
to trees located in the vicinity of the Fermi meteorological tower. The applicant further
concluded that because the diffusion coefficients in the ARCON96 atmospheric dispersion
model are a function of a low wind speed correction and a building wake correction, the limiting
ARCON96X/Q values may not occur at the lowest wind speeds. Consequently, the applicant
also generated CR and TSCx/Q values using available data from 1985-1989. The applicant
stated that aerial photographs of the area surrounding the Fermi meteorological tower during
this time period confirm the absence of signnificant airflow obstructions to wind measurements at
the 10 meter elevation. The applicant concludes the CR and TSCx/Q values from both sets of
date (the 1985-1989 and the revised 2001-200 7) are bounded by the corresponding ESBWR
site parameter values presented in DCD Tier 2 Table 2.0-201.

The applicantprovided a copy of the 1985-1989 data from the Fermi meteorological tower in its
supplemental response to RAI 02.03.03-1. The staff compared these data against the 2001-
2007 dataset and found the older dataset had lower frequencies of(1) low wind speed
conditions at the 10-meter elevation and (2) extremely unstable (stability class A) conditions.

Response

The input parameters used to determine the on-site X/Q values are taken from the ESBWR DCD
Appendix 2A. Per GEH Letter MFN 10-193 "Transmittal of Changes to ESBWR DCD Tier 2,
Chapter 2, Appendix 2A," dated July 9, 2010 (ML101930237), the input parameters specified in
DCD Appendix 2 A were revised and the changes identified on the accompanying markups will
be incorporated into DCD Revision 8.

To maintain continuity with the GEH changes to the DCD, the ARCON96 models for Fermi 3
were updated with the revised inputs shown in the markups included in GEH Letter MFN 10-
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193. The updated ARCON96 results for both the 1985-1989 and 2001-2007 meteorological data
sets are included in the attached markups for FSAR Section 2.3.4. Also included is an update to
FSAR Table 2.0-201 to include the more conservative results as the Fermi 3 site characteristic
values.

Included in Enclosure 1 with this response are the ARCON96 input and output files for both the
1985-1989 and 2001-2007 meteorological data sets.

Proposed COLA Revision

Attached are markups for FSAR Table 201-201 and Section 2.3.4 to reflect the updated
ARCON96 results.
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Markup of Detroit Edison COLA
(following 25 pages)

The following markup represents how Detroit Edison intends to reflect this RAI response in a
future submittal of the Fermi 3 COLA. However, the same COLA content may be impacted by
revisions to the ESBWR DCD, responses to other COLA RAIs, other COLA changes, plant
design changes, editorial or typographical corrections, etc. As a result, the final COLA content
that appears in a future submittal may be different than presented here.



Table 2.0-201 Evaluation of Site/Design Parameters and Characteristics (Sheet 14 of 28) [EF3 COL 2.0-1 -A]

DCD Site
Parameter Fermi 3

Subject (16) Value(1 )(16) Site Characteristic

Meteorological Dispersion (X/Q) (continued)

Add the following to all of the Evaluation
statements for the on-site X/Qs:
"and Table 2.3-XXX"

4-30 days 3.OOE-05 s/m 3  3.dr9E-=6-s/m 3 3 The site characteristic value r short-term (accident release) atmospheric dispersion
for 4-30 day X/Q value at the L Z is defined as the 4-30 day atmospheric dispersion
factor to be used to estimate dos onsequences of accidental airborne releases at
the LPZ. The site characteristic valu alls within (is lower than) the DCD site
parameter value.

Control Room X/Q *(17) Control Room X/Q values shown on the sa row in DCD Table 2.0-1 are in sets

First v fbelow: first a set for unfiltered inleakage, follow by a set for air intakes (emergency*naeirtvalue eegeciS for unfilteredan nra)inleakage. Second value is for air and normal).

intakes (emergency and normal). adnra)

Reactor Building

Unfiltered inleakage

0-2 hours 1.90E-03 s/i s/ The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value

2-8 hours 1.30E-03 s/mr3  = s/m 3 1.1E-03 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

8-24 hours 5.90E-04 s/m3  s 43E-4 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

1-4 days 5.OOE-04 s/m 3  0=&K==@4 s/m3 33E-04 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

4-30 days 4.40E-04 s/m3  2 s/m3 4 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

Air intakes (maximum of emergency and normal)

0-2 hours 1.50E-03 s/m3  4EQ s/m 3 1_1E-03 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (isless than) the DCD site parameter value.

2-8 hours 1.10E-03 s/m3  
.Q sr 3E=9E s/m3 - The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is

less than) the DCD site parameter value.

Fermi 3
Combined License Application
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Table 2.0-201 Evaluation of Site/Design Parameters and Characteristics (Sheet 15 of 28) [EF3 COL 2.0-1-A]

DCD Site
Parameter Fermi 3

Subject (16) Value(1 )(16) Site Characteristic Evaluation

Meteorological Dispersion (X/Q) (continued)

Control Room XIQ( 17 ) (continued)

Reactor Building - (continued)_

Air intakes (maximum of emergency and normal) (continued)

8-24 hours 5.OOE-04 s/m3  % s/m3 3.0E04 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

1-4 days 4.20E-04 s/m3  2=£7E~ s/r 3 2.4E-04 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

4-30 days 3.80E-04 s/m3  • s/m31E The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
/ i less than) the DCD site parameter value.

Passive Containment Cooling System/Reactor Building Roof

Unfiltered inleakage

0-2 hours 3.40E-03 s/m3  . s/rn 3 1 .7E-03 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

2-8 hours 2.70E-03 s/m3  1.4783 s/m3 31.2E-03 1 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

8-24 hours 1.40E-03 s/m3  4=4E~ s/m3 4.5E-04 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

1-4 days 1.1OE-03 s/m3  ....... s/m32.9E-04 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

4-30 days 7.90E-04 s/m3  2=•6E s/m3 2.2E-04 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

Air intakes (maximum of emergency and normal)

0-2 hours 3.00E-03 s/rn3  1•*~2~6'S s/rn 3 {1.4E-03 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.
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Table 2.0-201 Evaluation of Site/Design Parameters and Characteristics (Sheet 16 of 28) [EF3 COL 2.0-1 -A]

DCD Site
Parameter
Value0(1)6)Subject (16)

Fermi 3

Site Characteristic Evaluation

Meteorological Dispersion (X/Q) (continued)

Control Room X/Q(1 7 ) (continued)

Passive Containment Cooling System/Reactor Building Roof (continued)

Air intakes (maximum of emergency and normal) (continued)

I

2-8 hours 2.50E-03 s/m3  4-44E-6 s/m3 1.0E-03 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

8-24 hours 1.20E-03 s/m3  4-0004 s/mi 3.9E-04 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

1-4 days 9.OOE-04 s/m3  e-ie s/rm3 2.7E-04 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

4-30 days 7.OOE-04 s/m3  24E6 s/im3 2.OE-04 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

Blowout Panels/Reactor Building Roof

Unfiltered inleakage

0-2 hours 7.OOE-03 s/m3  2,,..• s/m3 4.6E-03 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

2-8 hours 5.OOE-03 s/m3  +89E-0 s/m3 3.9E-03 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

8-24 days 2.10E-03 s/m3  • s/mr 1.6E-03 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

1-4 days 1.70E-03 s/m3  0,54E-4 s/mr 1.3E-03 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

4-30 days 1 .50E-03 s/rn 3  ? s/i 3 1 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.
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Table 2.0-201 Evaluation of Site/Design Parameters and Characteristics (Sheet 17 of 28)

DCD Site
Parameter Fermi 3
Value(1 )(16) Site Characteristic Evaluation

[EF3 COL 2.0-1-A]

Subject (16)

Meteorological Dispersion (X/Q) (continued)

Control Room X/Q( 17 ) (continued)

Blowout Panels/Reactor Building Roof (continued)

Air intakes (maximum of emergency and normal)

I

0-2 hours 5.90E-03 s/m3 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

2-8 hours 4.70E-03 s/4:

8-24 days 1.50E-03 s/i:

1-4 days 1.10E-03 s/in

The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

4-30 days 1.OOE-03 s/i: The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

Turbine Building

Unfiltered inleakage

0-2 hours 1.20E-03 s/m3  • s/m 3 6.4E-04 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

2-8 hours 9.80E-04 s/m3  3.•--ý s/m3 3.8E-04 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

8-24 hours 3.90E-04 s/m3  +3&2=04 s/m3 1.5E-04 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

1-4 days 3.80E-04 s/in3  9-eEe s/in 3 1.1 E-04 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (isless than) the DCD site parameter value.

4-30 days 3.20E-04 s/m3  ,3 -s/m 3 8.5E-05 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is

less than) the DCD site parameter value.
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Table 2.0-201 Evaluation of Site/Design Parameters and Characteristics (Sheet 18 of 28) [EF3 COL 2.0-1-A]

DCD Site
Parameter Fermi 3

Subject (16) Value(1 )(16) Site Characteristic Evaluation

Meteorological Dispersion (X/Q) (continued)

Control Room X/Q(17 ) (continued)

Turbine Building (continued)

Air intakes (maximum of emergency and normal)

0-2 hours 1.20E-03 s/m3  7P4ýE&6s/m 3 6.8E-04 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

2-8 hours 9.80E-04 s/m3  34.0E-04 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

8-24 hours 3.90E-04 s/m3  s/in3 1.5E-04 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

1-4 days 3.80E-04 s/m3  1 s/m 3 1 .2E-04 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

4-30 days 3.20E-04 s/m3  583.@5s/m3[9.1E-05 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

Fuel Building

Unfiltered inleakage

0-2 hours 2.80E-03 s/m3  = s/m3 2.2E-03 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value

2-8 hours 2.50E-03 s/m3  s/in3 1.6E-03 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

8-24 hours 1.25E-03 s/m3 • s/m3ii6.4E-04 e1 The Fermi 3 site characteristic value is Drovided in Table 2.3-303 and falls within (is

I

I~I less than) the DCD site parameter value.
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Table 2.0-201

Subject (16)

Evaluation of Site/Design Parameters and Characteristics (Sheet 19 of 28)

DCD Site
Parameter Fermi 3

Value(1 )(16) Site Characteristic Evaluation

[EF3 COL 2.0-1-A]

Meteorological Dispersion (X/Q) (continued)

Control Room X/Q (continued)

Fuel Building (continued)

Unfiltered inleakage (continued)

1-4 days 1.10E-03 s/m3  24 s/m31[.E04f ] The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
W less than) the DCD site parameter value.

4-30 days 1.00E-03 s/in3  7=:Ee s/i The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

Air intakes (maximum of normal and emergency)

0-2 hours 2.80E-03 s/m 3  2 s/ml2.3E-03 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
lý l less than) the DCD site parameter value

2-8 hours 2.50E-03 s/m 3  4 s/mi 1.6E-03 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

8-24 hours 1.25E-03 s/m 3  q s/in 6.2E-04 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

1-4 days 1.10E-03 s/m3  4 s/m 3 4.9E-04 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

4-30 days 1.OOE-03 s/m 3  @ s/m3 4.OE-04 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

Radwaste Building
Unfiltered inleakage

The PCCS vent X/Q values are assumed to bound the X/Q values for any release
from the RW Building based on distance and direction to the CR receptors, and the
PCCS vent X/Q values are used to evaluate releases from the RW Building in the
DCD (Section 15.3.16). The PCCS X/Q values are compared to the RW Building X/Q
results.

0-2 hours 3.40E-03 s/m3  4.=8... s/i 3 11.7E-03 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

I
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Table 2.0-201

Subject (16)

Evaluation of Site/Design Parameters and Characteristics (Sheet 20 of 28)

DCD Site
Parameter Fermi 3
ValueO1 )(1 6) Site Characteristic Evaluation

[EF3 COL 2.0-1-A]

Meteorological Dispersion (X/Q) (continued)

Control Room X/Q (continued)
Radwaste Building (continued)
Unfiltered inleakage (continued)

2-8 hours 2.70E-03 s/m3  
. s/rn 1.2E-03 I The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is

less than) the DCD site parameter value.

8-24 hours 1.40E-03 s/m3  - sm440EE-0 i The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
L H less than) the DCD site parameter value.

1-4 days 1.1OE-03 s/m3  
. s/min2.9E-04 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is

less than) the DCD site parameter value.

4-30 days 7.90E-04 s/m3  = s/m32.2E-04 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

Air Intakes (maximum of normal and emergency)
0-2 hours 3.00E-03 s/rn 3  -s/rn-1 -4E-03 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is

less than) the DCD site parameter value.

2-8 hours 2.50E-03 s/m3  . s/mn~IT10E0 T The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
R J less than) the DCD site parameter value.

8-24 hours 1.20E-04 s/m3  4 s/m3 39E-04 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

1-4 days 9.00E-04 s/m3  3,=4E=='s/m3 2.7E-04 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

4-30 days 7.00E-04 s/m3  ,94&=94 s/mrn2.OE-04 I The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

I

I
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Table 2.0-201

Subject (16)

Evaluation of Site/Design Parameters and Characteristics (Sheet 21 of 28)

DCD Site
Parameter Fermi 3

Value(1 )(16) Site Characteristic Evaluation

[EF3 COL 2.0-1-A]

Meteorological Dispersion (X/Q) (continued)

Reactor Building( 17)

TSC Unfiltered Inleakage and TSC Air Intakes (emergency and normal)
0-2 hours 1 .00E-03 s/mn3  •3 4 s/r 2.4E-0~4 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is

less than) the DCD site parameter value.

2-8 hours 6.00E-04 s/m3  2 s/rn 38 2 0E-04 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

8-24 hours 3.00E-04 s/m3  - s/mf8.2E-05]I The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

1-4 days 2.00E-04 s/m3  ,88E=95 s/ref6.8E-05 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

4-30 days 1.00E-04 s/m3  4 s/mr 5.8E-05 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

Turbine Building( 17)

TSC Unfiltered Inleakage and TSC Air Intakes (emergency and normal)

0-2 hours 2.00E-03 s/m3  #.3.-8 s/rn 6.6E-04 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

2-8 hours 1.50E-03 s/m3  .I.3.-3 s/rn3 4.2E-04 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

8-24 hours 8.00E-04 s/m3  4•= 4 s/m 1n.7E-04 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

1-4 days 6.00E-04 s/m3  =.42.-84 s/mr 1.4E-04 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

4-30 days 5.OOE-04 s/mr3  4...=.4 s/m3 1.2E-041 The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

I

I
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Table 2.0-201 Evaluation of Site/Design Parameters and Characteristics (Sheet 22 of 28) [EF3 COL 2.0-1 -A]

DCD Site
Parameter
Value(I)(16)

Fermi 3

Site CharacteristicSubject (16) Evaluation

Meteorological Dispersion (X/Q) (continued)

Passive Containment Cooling System/Reactor Building Roof(17 )

TSC Unfiltered Inleakage and TSC Air Intakes (emergency and normal)

0-2 hours 2.00E-03 s/m 3 4=&'G4 s/m3 3.6E_04 Thi

I

e Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
s than) the DCD site parameter value.

The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

The Fermi 3 site characteristic value is provided in Table 2.3-303 and falls within (is
less than) the DCD site parameter value.

Long Term Dispersion Estimates( 12 )

X/Q
RB/FB Vent Stack
TB Vent Stack
RWB Vent Stack

3.OE-07 s/m3

2.OE-07 s/m3

2.OE-05 s/m3

The site characteristic
values for long term
(routine release)
atmospheric dispersion
estimates are based on the
maximally exposed
individual (MEI) for each
pathway.

The site characteristic values for long term (routine release) atmospheric dispersion
estimates are defined based on type of sensitive receptor (MEI) and decay time.
Each of these values is compared with the appropriate DCD site parameter value,
X/Q or D/Q, below. Each site characteristic value that is equal to or less than the
DCD site parameter value results in a lower estimated dose for the same source
term, and conversely, a higher X/Q or D/Q results in a higher estimated dose.
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Fermi 3
Combined License Application

Part 2: Final Safety Analysis Report

wake credit. The building height entered was also zero to conservatively

neglect the building wake credit.

The tower height is the height at which the wind speed was measured.
Based on the lower measurement location, the tower height used was 10
m.

As described in Regulatory Guide 1.145, a ground-level release includes
all release points that are effectively lower than two and one-half times
the height of adjacent solid structures. Therefore, as stated above, a
ground-level release was assumed.

Table 2.3-300 provides the offsite atmospheric dispersion factors. The
PAVAN modeling results for the maximum sector X/Q values at the Dose

Calculation EAB and the Dose Calculation LPZ relative to the 0-2-hour
time period, t1; &•,', ea;gec timz pe.id, and other intermediate time
intervals evaluated by the PAVAN model are presented as follows:

. Fermi 3 Maximum X/Q Values (sec/m3)

' • 0-2 hours 0-8 hours 8-24 hours 1-4 days 4-30 days

and 1985 through Dose Calculation EAB "% 8.66t--4I

Dose Calculation LPZ N/A 8.2F= 06 2.23S06 0 4 ED13.46E-05 
2.37E-05 1.05E-05 3.22E-06

3.4.3 Atmospheric Dispersion Factors for On-Site Doses

Onte X/Q values for use in evaluating potential doses from Fermi 3
postu ted release locations (sources) to on-site receptor locations are

based o he Fermi 3 layout shown in DCD Figure 2A-1. The values were
The meteorological tower is located determine ased on hourly meteorological data from the years 2001
east of a grove of trees that is located . .. "_land Table...... . .... agothrough 2007. The X/Q values for the control room and technical support 2.3.XX
less than ten times the obstruction ... -XXX
height reomedenecenter were calculated using the ARCON96 computer code i* anc
height recommended in Regulatory with guidance as documented in RG 1.194. T urce and receptor

uiae 1 .23. The impact of the trees,t.1
Gor.upinde. Te imato the tre combinations are shown in Table 2.3-303. CD Figure 2A-1 shows the
for upwind sectors, iS tO reduce the
indiate win sped ....e . .mte locations of postulated accidental releases from Fermi 3 and the Fermi 3indicated wind speed at the 10u meter

elevation. On-site atmospheric receptor locations. Results from the ARCON96 computer code for ea
of the source and receoptor combinations are rovi "dispersion factors were determined

based on meteorological data from The dose consequences to operators at other units must be determined
2001 through 2007 and 1985 through in addition to the unit with the accident. The intent is to ensure that an

1989. Both time periods were used accident in the adjacent unit will not prevent the safe shutdown of the
in the analysis to consider potential "other" unit. As such, dispersion factors are required so that these doses
impacts from the trees. X/Q results may be calculated. The cross-unit X/Q values are conservatively based
from ARCON96 using both sets of on a simple point source model. A distance of 350 m (1150 ft) between
data are bounded by the DCD
limiting values in DCD Table 2.0-1. 2-201 Revision 2

March 2010



Table 2.3-303 Onsite X/Q Factors from ARCON96 Runs (Sheet 1 of 4)

Release Receptor 0-2 hr X/Q 2-8 hr X/Q 8-24 hr X/Q
ation (Type) Locations (sec/rn3) (sec/rn3) (sec/rn3)

Reacilding Control Building 1.69E-03 1.19E-03 4.56E-04
R o BLouvers

Reactor Building"Emergency Intake 1.14E-03 8.63E-04 3.34E-04Reco Bidng''ý orth

Reato BilingEmrgnc"c ake 1.12E-03 8.28E-04 3.21 E-04

So0uthcc'k

Reactor Building Normal Air Intake 1.22E-03 8.93E-04 3.46E-04

Reactor Building TSC Intake East . E-04 2.OOE-04 8.44E-05

Reactor Building TSC Intake West 2.73E- 2.28E-04 93.4!05

PCCS Control Building 1.83E-03 1.29E-03 4.48E-04
Louvers -

PCCS Emergency Intake 1.45E-03 Insert Table 2.3-3031 4.06E-04
North

PCCS Emergency Intake 1.17E-03 8.67E-04 2.95E-04
South

PCCS Normal Air Intake 1.18E- 8.59E-04 2. -04

PCCS TSC Intake East E-04 2.97E-04 1.13E-04

PCCS TSC Intake West 4.65E-04 3.58E-04 1.40E-04

Turbine Building Control Build 5.99E-04 3.27E-04 1.35E-04
LouvW

Turbine Building E ency Intake 7.43E-04 4.05E-04 1.65E-04
. North

Turbine Bu g Emergency Intake 5.67E-04 3.23E-04 1.34E-04
South

mT~ne Building Normal Air Intake 5.28E-04 2.95E-04 1.23E-04

[EF3 COL 2.0-10-A]

1-4 days X/Q 4-30 days X/Q
(sec/rn3) (sec/rn3)

3.57E-04 2.70

2.75E-04 J 2.20E-04

2 ! 1.83E-04

2.56E-04 1.92E-04

7.37E-05 6.19E-05

8.06E-05 6.78E-05

3.11 E-04 2.68E-04

3.11 E-04 2.94E-04

2.14E-04 1.86E-04

2.08E-04 1.78E-04

1.02E-04 8.55E-05

1.19E-04 1.OOE-04

E-05 8.34E-05

1.18E-04 9.87E-05

9.06E-05 OE 05

8.35E-05 7.16E-05
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Insert Table 2.3-303

Release
Location (Type)

Reactor Building

Reactor Building

Reactor Building

Reactor Building

Reactor Building

Reactor Building

PCCS

PCCS

PCCS

PCCS

PCCS

PCCS

Turbine Building

Turbine Building

Turbine Building

Receptor
Locations

Control Build
Louvers

Emergency Int
North

Emergency Int
South

Normal Air Int

TSC Intake

TSC Intake

Control Build
Louvers

Emergency Int
North

Emergency Int
South

Normal Air Int

TSC Intake

TSC Intake

Control Buildi
Louvers

Emergency Int
North

Emergency Int
South

Onsite X/Q Factors from ARCON96 Runs (Sheet 1 of 4)
(Based on 2001-2007 Meteorological Data Set)

0-2 hr X/Q 2-8 hr X/Q 8-24 hr X/Q
(sec/ml3) (sec/m 3) (sec/m3 )

ing 1.7E-03 1.1E-03 4.3E-04

ake 1.1E-03 7.9E-04 3.OE-04

ake 1.1 E-03 7.6E-04 2.9E-04

ake 1.1E-03 7.8E-04 3.OE-04

B 2.3E-04 1.9E-04 7.8E-05

A 2.4E-04 2.OE-04 8.2E-05

ing 1.7E-03 1.2E-03 4.OE-04

ake 1.4E-03 9.9E-04 3.6E-04

take 1.1E-03 7.7E-04 2.7E-04

ake 1.1E-03 7.8E-04 2.6E-04

B 3.4E-04 2.6E-04 9.9E-05

A 3.6E-04 2.7E-04 1.OE-04

ing 6.4E-04 3.8E-04 1.5E-04

ake 6.8E-04 4.OE-04 1.5E-04

ake 5.4E-04 3.3E-04 1.3E-04

1-4 days X/Q
(sec/m3)

3.3E-04

2.4E-04

2.2E-04

2.2E-04

6.6E-05

6.8E-05

2.8E-04

2.6E-04

1.9E-04

1.9E-04

8.4E-05

8.8E-05

1.1E-04

1.2E-04

9.5E-05

4-30 days X/Q
(sec/m 3)

2.5E-04

1.9E-04

1.6E-04

1.7E-04

5.6E-05

5.8E-05

2.OE-04

2.OE-04

1.4E-04

1.4E-04

6.9E-05

7.3E-05

8.5E-05

9.1E-05

7.5E-05



Insert Table 2.3-303

Release
Location (Type)

Turbine Building

Turbine Building

Turbine Building

TB-TD

TB-TD

TB-TD

Fuel Building

Fuel Building

Fuel Building

Fuel Building

Radwaste
Building

Reactor Building
Vent Stack

Reactor Building
Vent Stack

Reactor Building
Vent Stack

Turbine Building
Vent Stack

Receptor
Locations

Normal Air Int

TSC Intake

TSC Intake.

Control Buildi
Louvers

Emergency Int
North

TSC Intake

Control Buildi
Louvers

Emergency Int
North

Emergency Int
South

Normal Air Int

Normal Air Int

Control Buildi
Louvers

Emergency Int
South

Normal Air Int

Control Buildi
Louvers

Onsite X/Q Factors from ARCON96 Runs (Sheet 2 of 4)
(Based on 2001-2007 Meteorological Data Set)

0-2 hr X/Q 2-8 hr X/Q 8-24 hr X/Q

(sec/mr3 ) (sec/m 3) (sec/m3 )

ake 5.2E-04 3.2E-04 1.3E-04

B 6.6E-04 4.2E-04 1.7E-04

A 6.2E-04 4.2E-04 1.7E-04

ng 2.5E-04 1.8E-04 6.6E-05

ake 2.4E-04 1.8E-04 6.3E-05

B 5.7E-04 4.4E-04 1.9E-04

ng 2.2E-03 1.6E-03 6.4E-04

ake 1.1E-03 9.1E-04 3.6E-04

ake 1.5E-03 1.3E-03 5.OE-04

ake 2.OE-03 1.6E-03 6.1E-04
ake 4.5E-04 3.5E-04 1.4E-04

ng 9.3E-04 6.9E-04 2.5E-04

ake 6.8E-04 5.1 E-04 1.8E-04

ake 7.4E-04 5.5E-04 2.OE-04

ng 3.1E-04 2.1E-04 7.5E-05

1-4 days X/Q
(sec/m3)

9.1E-05

1.4E-04

1.4E-04

4.5E-05

4.2E-05

1.2E-04

5.5E-04

3.1 E-04

4.OE-04

4.8E-04

9.OE-05

2.1 E-04

1.5E-04

1.6E-04

5.5E-05

4-30 days X/Q
(sec/m 3 )

7.2E-05

1.2E-04

1.2E-04

3.2E-05

3.1 E-05

1.OE-04

4.5E-04

2.6E-04

3.4E-04

4.0E-04

6.7E-05

1.7E-04

1.2E-04

1.3E-04

3.8E-05



Insert Table 2.3-303 Onsite X/Q Factors from ARCON96 Runs (Sheet 3 of 4)
(Based on 2001-2007 Meteorological Data Set)

Release
Location (Type)

Turbine Building
Vent Stack

Turbine Building
Vent Stack

Radwaste
Building Vent

Stack

Radwaste
Building Vent

Stack

Radwaste
Building Vent

Stack

North Reactor
Building Blowout

Panel

North Reactor
Building Blowout

Panel

North Reactor
Building Blowout

Panel

North Reactor
Building Blowout

Panel

South Reactor
Building Blowout

Panel

Receptor
Locations

Emergency Intake
North

Normal Air Intake

Control Building
Louvers

Emergency Intake
North

Normal Air Intake

Control Building
Louvers

Emergency Intake
North

Emergency Intake
South

Normal Air Intake

Control Building
Louvers

0-2 hr X/Q
(sec/mr3)

3.3E-04

2.6E-04

6.1 E-04

4.7E-04

4.2E-04

4.2E-03

2.7E-03

2.1E-03

2.OE-03

4.4E-03

2-8 hr X/Q
(sec/m3)

2.2E-04

1.7E-04

4.8E-04

3.8E-04

3.3E-04

3.OE-03

2.2E-03

1.6E-03

1.5E-03

3.7E-03

8-24 hr X/Q
(sec/m3)

7.4E-05

5.9E-05

1.8E-04

1.4E-04

1.2E-04

1.OE-03

8.3E-04

5.5E-04

5.1 E-04

1.5E-03

1-4 days X/Q
(sec/m 3)

5.3E-05

4.3E-05

1.2E-04

9.8E-05

8.3E-05

7.4E-04

5.9E-04

4.OE-04

3.7E-04

1.3E-03

4-30 days X/Q
(sec/m 3 )

3.7E-05

3.OE-05

9.OE-05

7.7E-05

6.1E-05

5.4E-04

4.6E-04

2.9E-04

2.7E-04

1.1E-03



Insert Table 2.3-303 Onsite X/Q Factors from ARCON96 Runs (Sheet 4 of 4)
(Based on 2001-2007 Meteorological Data Set)

Release
Location (Type)

Receptor
Locations

0-2 hr X/Q
(sec/mr3)

2-8 hr X/Q
(sec/m 3)

8-24 hr X/Q
(sec/m 3)

1-4 days X/Q
(sec/m 3)

4-30 days X/Q
(sec/m 3)

South Reactor Emergency Intake
Building Blowout North 2.1E-03 1.8E-03 7.2E-04 5.9E-04 5.2E-04

Panel

South Reactor Emergency Intake
Building Blowout South 2.7E-03 2.3E-03 9.OE-04 6.9E-04 6.OE-04

Panel

South Reactor Normal Air Intake
Building Blowout 3.3E-03 2.8E-03 1.1E-03 8.2E-04 7.OE-04

Panel

Fermi 3 Fermi 2 6.7E-05 5.5E-05 1.8E-05 1.3E-05 8.9E-06

Fermi 2 Fermi 3 7.5E-05 6.7E-05 3.OE-05 2.3E-05 2.OE-05



(Based on
2001-2007
meteorological
data set) Fermi 3

Combined License Application
Part 2: Final Safety Analysis Report

Cross-Unit X/Q FactorsZTable 2.3-304 [EF3 COL 2.0-10-A] I
Release-Receptor

Combination Time Period
X/Q with Safety

Factor = 1.5(sec/m3)

Fermi 3 to Fermi 2 0-2 hours 9 1.0E-04

2-8 hours 8 2E-05

8-24 hours 2.8E-05

1-4 days 2.0E-05

4-30 days 1.3E-05

Fermi 2 to Fermi 3 0-2 hours 1.1E-04

2-8 hours 1.0E-04

8-24 hours

1-4 days 3.E-05

4-30 days !3.1E-05

IT-'Gvi 2.3-2064] T i W, I i,, ;j, l i, ., diop ,I 500,, ; ' .tL o (X,'3 o'j 0 ol.u.;= ,J , L; ,= C , i a,; , ,

rpx/,zenn trn rofkv-t the n''~'~hrc iprknficoe(lQ)3cAltdfth a.~ ~
TOOWSOzI GbjPP8a Ca~tOF 9ei~~~xzt zrzz~~ tO thez NFlC byý PP4Fe 25, 2010. [0ND COM-
23O2,044-

2-319 Revision 2
March 2010



Insert Table 2.3-XXX

Release
Location (Type)

Reactor Building

Reactor Building

Reactor Building

Reactor Building

Reactor Building

Reactor Building

PCCS

PCCS

PCCS

PCCS

PCCS

PCCS

Turbine Building

Turbine Building

Turbine Building

Receptor
Locations

Control Build
Louvers

Emergency In
North

Emergency In
South

Normal Air Int

TSC Intake

TSC Intake

Control Build
Louvers

Emergency In
North

Emergency In
South

Normal Air Int

TSC Intake

TSC Intake

Control Build
Louvers

Emergency Int
North

Emergency Int
South

Onsite X/Q Factors from ARCON96 Runs (Sheet 1 of 4)
(Based on 1985-1989 Meteorological Data Set)

0-2 hr X/Q 2-8 hr X/Q 8-24 hr X/Q
(sec/m3) (sec/m3) (sec/m 3)

ing 1.4E-03 9.9E-04 4.OE-04

take 9.8E-04 7.3E-04 2.9E-04

take 9.8E-04 6.9E-04 2.8E-04

ake 1.OE-03 7.OE-04 2.9E-04

B 2.4E-04 1.9E-04 7.9E-05

A 2.4E-04 2.OE-04 8.2E-05

ing 1.7E-03 1.2E-03 4.5E-04

take 1.3E-03 1.OE-03 3.9E-04

take 1.1E-03 8.1E-04 2.9E-04

ake 1.1E-03 8.lE-04 2.9E-04

B 3.4E-04 2.7E-04 2.9E-04

A 3.6E-04 2.8E-04 1.1E-04

ing 5.5E-04 3.6E-04 1.3E-04

take 5.6E-04 3.7E-04 1.3E-04

take 4.7E-04 3.OE-04 1. 1E-04

1-4 days X/Q
(sec/m3)

3.OE-04

2.3E-04

2.OE-04

2.OE-04

6.4E-05

6.7E-05

2.9E-04

2.7E-04

2.OE-04

2.OE-04

8.9E-05

9.3E-05

1.OE-04

1.OE-04

8.5E-05

4-30 days X/Q
(sec/m3 )

2.4E-04

1.7E-04

1.7E-04

1.7E-04

5.1E-05

5.3E-05

2.2E-04

2.OE-04

1.5E-04

1.4E-04

7.OE-05

7.3E-05

7.OE-05

7.5E-05

5.9E-05



Insert Table 2.3-XXX

Release
Location (Type)

Turbine Building

Turbine Building

Turbine Building

TB-TD

TB-TD

TB-TD

Fuel Building

Fuel Building

Fuel Building

Fuel Building

Radwaste
Building

Reactor Building
Vent Stack

Reactor Building
Vent Stack

Reactor Building
Vent Stack

Turbine Building
Vent Stack

Receptor
Locations

Normal Air Int•

TSC Intake

TSC Intake

Control Buildi
Louvers

Emergency Int
North

TSC Intake

Control Buildi
Louvers

Emergency Int
North

Emergency Int
South

Normal Air Int

Normal Air Int

Control Buildi
Louvers

Emergency Int
South

Normal Air Int

Control Buildi
Louvers

Onsite X/Q Factors from ARCON96 Runs (Sheet 2 of 4)
(Based on 1985-1989 Meteorological Data Set)

0-2 hr X/Q 2-8 hr X/Q 8-24 hr X/Q

(sec/mz3 ) (sec/m3 ) (sec/m3 )

ake 4.6E-04 3.OE-04 1.1E-04

B 5.3E-04 3.8E-04 1.5E-04

A 5.1E-04 3.6E-04 1.5E-04

ng 2.5E-04 2.OE-04 7.1E-05

ake 2.5E-04 1.9E-04 6.9E-05

B 6.2E-04 5.2E-04 2.1E-04

ng 2.1E-03 1.6E-03 6.3E-04

ake 1.2E-03 9.2E-04 3.7E-04

ake 1.6E-03 1.3E-03 5.OE-04

ake 2.OE-03 1.6E-03 6.2E-04

ake 4.7E-04 4.OE-04 1.5E-04

ng 9.2E-04 7.IE-04 2.7E-04

ake 6.7E-04 5.3E-04 2.OE-04

ake 7.4E-04 5.8E-04 2.2E-04

ng 3.OE-04 2.IE-04 7.6E-05

1-4 days X/Q
(sec/m3)

8.3E-05

1.2E-04

1.2E-04

5.OE-05

4.7E-05

1.4E-04

5.5E-04

3.1E-04

4. 1E-04

4.9E-04

1.OE-04

2.2E-04

1.5E-04

1.6E-04

5.6E-05

4-30 days X/Q
(sec/m 3)

5.6E-05

9.9E-05

9.8E-05

3.5E-05

3.2E-05

1.1E-04

4.2E-04

2.4E-04

3.1E-04

3.7E-04

7.7E-05

1.7E-04

1.2E-04

1.2E-04

3.9E-05



Insert Table 2.3-XXX Onsite X/Q Factors from ARCON96 Runs (Sheet 3 of 4)
(Based on 1985-1989 Meteorological Data Set)

Release
Location (Type)

Turbine Building
Vent Stack

Turbine Building
Vent Stack

Radwaste
Building Vent

Stack

Radwaste
Building Vent

Stack

Radwaste
Building Vent

Stack

North Reactor
Building Blowout

Panel

North Reactor
Building Blowout

Panel

North Reactor
Building Blowout

Panel

North Reactor
Building Blowout

Panel

South Reactor
Building Blowout

Panel

Receptor
Locations

Emergency Intake
North

Normal Air Intake

Control Building
Louvers

Emergency Intake
North

Normal Air Intake

Control Building
Louvers

Emergency Intake
North

Emergency Intake
South

Normal Air Intake

Control Building
Louvers

0-2 hr X/Q
(sec/mr3)

3.3E-04

2.5E-04

6.7E-04

5.3E-04

4.5E-04

4.4E-03

3.1E-03

2.2E-03

2.1E-03

4.6E-03

2-8 hr X/Q
(sec/rm)

2.2E-04

1.7E-04

5.4E-04

4.3E-04

3.6E-04

3.2E-03

2.5E-03

1.7E-03

1.6E-03

3.9E-03

8-24 hr X/Q
(sec/m3)

7.4E-05

6.OE-05

2.OE-04

1.7E-04

1.3E-04

1.2E-03

1.OE-03

6.3E-04

5.7E-04

1.6E-03

1-4 days X/Q
(sec/m3)

5.7E-05

4.5E-05

1.4E-04

1.1E-04

9.2E-05

8. 1E-04

6.7E-04

4.4E-04

4.OE-04

1.3E-03

4-30 days X/Q
(sec/m 3 )

3.7E-05

3.1E-05

1.1E-04

8.9E-05

7.2E-05

6. 1E-04

5.3E-04

3.5E-04

3.2E-04

1.1E-03



Insert Table 2.3-XXX Onsite X/Q Factors from ARCON96 Runs (Sheet 4 of 4)
(Based on 1985-1989 Meteorological Data Set)

Release
Location (Type)

Receptor
Locations

0-2 hr X/Q
(sec/mr3)

2-8 hr X/Q
(sec/m3)

8-24 hr X/Q
(sec/m 3)

1-4 days X/Q
(sec/m3)

4-30 days X/Q
(sec/m3 )

South Reactor Emergency Intake
Building Blowout North 2.2E-03 1.9E-03 7.7E-04 6.2E-04 4.8E-04

Panel

South Reactor Emergency Intake
Building Blowout South 3.OE-03 2.5E-03 1.OE-03 7.6E-04 5.8E-04

Panel

South Reactor Normal Air Intake
Building Blowout 3.7E-03 3.OE-03 1.2E-03 9.1E-04 6.9E-04

Panel

Fermi 3 Fermi 2 6.8E-05 5.9E-05 2.OE-05 1.5E-05 1.OE-05

Fermi 2 Fermi 3 8.lE-05 7.1E-05 3.3E-05 2.5E-05 2.OE-05



Table 2.3-XXX Cross-Unit X/Q Factors (Based on 1985-1989 Meteorological
Data Set)

Release-Receptor
Combination

Fermi 3 to Fermi 2

Time Period

0-2 hours
2-8 hours
8-24 hours

Fermi 2 to Fermi 3

1-4 days
4-30 days
0-2 hours
2-8 hours
8-24 hours

1-4 days
4-30 days

X/Q with Safety
Factor = 1.5 (sec/m 3)

1.OE-04
8.9E-05
3.1E-05
2.3E-05
1.6E-05
1.2E-04
1.1E-04
4.9E-05
3.7E-05
3.OE-05



Fermi 3
Combined License Application

Part 2: Final Safety Analysis Report

Appendix 2A ARCON96 Source/Receptor Inputs
This section of the referenced DCD is incorporated by reference with the
following departures and/or supplements.

2A.2.1 Meteorological Data

Add the following as the last sentence of this section.

EF3COL 2A.2-1-A Instrumentation heights used in the analysis are described in
Subsection 2.3.3.1.1 Meteorological data from 2001 through 2007
is used in the analysis

2A.2.3 ARCON96 ESBWR Inputs

Replace the last sentence of the first paragraph with the following.

EF3COL 2A.2-1-A These directions are adjusted by the difference in angle (approximately
19 degrees counterclockwise) between the ESBWR plant north and the
Fermi 3 plant north; Fermi 3 receptor to source directions are shown in
Table 2A-4R analysis.

2A.2.4 Confirmation of the ESBWR Z/Q Values

Replace this section with the following.

303

EF3COL 2A.2-1 -A DCD Figure 2A-1 shows the locations of the sources nd receptors for
ESBWR control room determinations, also used in th Fermi 3
evaluations. The dimensions of the diffuse source pla es provided in
DCD Table 2A-3 are determined as directed by RG 1 94, RegulatoryPosition 3.2.4.5, for the nearest receptor locations. A CON96
calculations are performed for source/receptor pairs I sted in DCD Table
2A-3 and Table 2A-4R using site-specific meteorolo, cal data. Results of
the site-specific analysis are provided in Table 2.3 and Table

2 .---
l"; ý ý a n d ýT a b le s 2 .3 - I

•~XXX and 2.3-XXX

2-1244 Revision 2
March 2010



Fermi 3
Combined License Application

Part 2: Final Safety Analysis Report

[START . OM 2.3 2 41] Th• O ccp h.O.. ri di,- ... i.. f. to•ro (•,,,)
_ ~lted fo'r tho Control Room•' a.nd Tochnict uport,,4 Contor• "on

ARC-O-116 2ro crronpatly undcr ro9i@iR. 80 part of the~ efddest1 bd-

Ed 4... .ill pr.vid. the COLA r ...R. to r ;flot the mew , tme... "

-d6poriA f.-•tSo (X.Q. ) ,alculatod fc- the C-ntr-l Ro•,sm..d T.ohRieal
Support Contor undor separate C'FOr'Procd@nco to tho NRCG by March
269, 2010. [01N9 9OM2.114

2A.2.5 Confirmation of the Reactor Building X/Q Values

Replace this section with the following. orpersonnel air locks

During refueling, doors or personnel lcks on the east sides of

the Reactor Building or Fuel Bui ig could act as a point source

that could result in control r m X/Q values that are higher than the

ESBWR x/Q values for release in the Reactor Buildno remain closed
Therefore, the doors are administratively controlled por to and
during movement of irradiated fuel bundles. Fhe .........

I I I

LUI ILII Ui Zal a ýU', I ICL LI1 UUUI ai1 Iu puI UIII I I a3 IUkI, U II LIV!

ME S-IUes or l le 1T•e lU OUrn ullUIrly-Ur rU~l 13Ull1ryl arU pr1UTipuy
uluoUd • i uuIoditiogiu iiuicative of a fuei haidjing accident.

2A.3 COL Information

EF3 COL 2A.2-1-A

EF3 COL 2A.2-2-A

2A.2-1 -A Confirmation of the ESBWR X/Q Values

This COL item is addressed in Subsection 2.3.4.3 and in Subsection 2A.2.4.

2A.2-2-A Confirmation of the Reactor Building X/Q Values

This COL item is addressed in Subsection 2A.2.5.

2-1245 Revision 2
March 2010



Fermi 3
Combined License Application

Part 2: Final Safety Analysis Report

Table 2A-4R ARCON 96 Input-Recptor to Source Direction [EF3 COL 2A.2-1-A]
SourcelReceptor Receptor to Source

Direction {deg.}

RB to CBL 289

RB to EN 279

RB to ES 299
RB to N 303

RB to TSCB 231

RB to TSCAM m 12O
PCCS to CBL 328

PCCS to EN 304

PCCS to ES 323

PCCS to N 327

PCCS to TSCB 233

PCCS to TSCAt" V
TB to CBL 2

TB to EN 343

TB to ES 350

TB to N 355

TB to TSCB 251

TB to TSCAM') -WM]
TBjTD 360

ChL B-TDto EN 350
TB-TD to TSCB 296

FB toe*. 247
FBto EN 253

FB to ES 267

FBtoN 271

RWtoN 323

RB-VS to s • 266

RB-VS to ES 280

RB-VS to N 281

TB-VS to eg.L• 15

TB-VS to EN 360

TB-VS to N 7

RW-VS to sOL 321

RW-VS to EN 309

RW-VS to N 323

BPNto e@4 341

BPN to EN 304

BPNto ES 325

2-1422 Revision 2
March 2010



Fermi 3
Combined License Application

Part 2: Final Safety Analysis Report

Table 2A-4R
SourcelReceptor

BPNto N

BPS to CBL

BPS to EN

BPS to ES
BPS to N

Fermi 3 to Fermi 2

Fermi 2 to Fermi 3

ARCON 96 Input-Recptor to Source Direction [EF3 COL 2A.2-1-A]
Receptor to Source

Direction {deg.}

334

238

248

274
278

48

228

q~ r ....... W QQ"M 2 2SI 2•~ N... Xha . . .. q "1.0•_ "ppA--.. .: .liq ..... n P: aw- •-• 1"3•~"lf'• ^^1^ ,14.6.^. Ik C'^picl.^ P•^mm •r,
I =

Tzzhmmzal C.uppzrt Cntor u ARCONOG6 ap. eupenly ~ ~ tdK .L 0 JLI
DBet-e EJ;se,. tL. NRC3 10 00, dattcdd Fcbru&wy 2, 2010. Dotroit EadicOn Will prcvdath CLA

I evui U 1~ u I to I Oe vv cli, ~al ie ed+9pes faotzrz (4U9) ooloulotod for the Conrcl1 RGoom and
Toobtods Cuppok Cortor umdor I& r. ropomdenso to tho NRC by Marok 26, 20109. [END CO*

2-1423 Revision 2
March 2010



Attachment 9 to
NRC3-10-0036
Page 5

NRC3-10-0036
RAI Question No. 02.03.04-5

Enclosure 1

ARCON Input / Output Files
(CD inventory included on following pages)



Attachment 9 to
NRC3-10-0036
Page 6

ARCON Input / Output Files

Directory of D:\

08/17/2010 08:09 AM
0 File(s)
1 Dir(s)

<DIR>
0 bytes
0 bytes free

ARCON96 files

Directory of D:\ARCON96 files

08/17/2010 08:09
08/17/2010 08:09
08/17/2010 08:09
08/17/2010 08:09

0 File(s)
4 Dir(s)

AM
AM
AM
AM

<DIR>
<DIR>
<DIR>
<DIR>
0 bytes
0 bytes free

1985-1989 cases
2001-2007 cases

Directory of D:\ARCON96 files\1 985-1989 cases

08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010

08:09 AM
08:09 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM

<DIR>
<DIR>

324,120 F-1985.met
324,156 F-1986.met
324,156 F-1987.met
325,012 F-1988.met
324,085 F-1989.met

566 F0l-R78.RSF
566 F02-R78.RSF
566 F03-R78.RSF
566 F04-R78.RSF
566 F05-R78.RSF
566 F06-R78.RSF
566 F07-R78.RSF
566 F08-R78.RSF
566 F09-R78.RSF
566 F10-R78.RSF
566 F 11-R78.RSF
566 F12-R78.RSF
566 F13-R78.RSF
566 F14-R78.RSF
566 F15-R78.RSF
566 F16-R78.RSF
566 F17-R78.RSF
566 F18-R78.RSF
566 F19-R78.RSF
566 F20-R78.RSF
566 F21-R78.RSF
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08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010

07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM

566 F22-R78.RSF
566 F23-R78.RSF
566 F24-R78.RSF
566 F25-R78.RSF
566 F26-R78.RSF
566 F27-R78.RSF
566 F28-R78.RSF
566 F29-R78.RSF
566 F30-R78.RSF
566 F31-R78.RSF
566 F32-R78.RSF
566 F33-R78.RSF
566 F34-R78.RSF
566 F35-R78.RSF
566 F36-R78.RSF
566 F37-R78.RSF
566 F38-R78.RSF
566 F39-R78.RSF
566 F40-R78.RSF
566 F41-R78.RSF
566 F42-R78.RSF
566 F43-R78.RSF
566 F44-R78.RSF
566 F45-R78.RSF

11,168 fOl-r78.cfd
5,034 fOl-r78.log

11,168 f02-r78.cfd
5,034 f02-r78.log

11,168 f03-r78.cfd
5,034 f03-r78.log

11,168 f04-r78.cfd
5,034 f04-r78.log

11,168 f05-r78.cfd
5,034 f05-r78.1og

11,168 f06-r78.cfd
5,034 f06-r78.1og

11,168 f07-r78.cfd
5,034 f07-r78.log

11,168 f08-r78.cfd
5,034 f08-r78.log
11,168 f09-r78.cfd
5,034 f09-r78.1og
11,168 fl 0-r78.cfd
5,034 f1O-r78.log
11,168 fl 1-r78.cfd
5,034 fl 1-r78.log
11,168 f12-r78.cfd
5,034 f12-r78.log
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08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010

07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM
07:44 AM

11,168 f13-r78.cfd
5,034 f13-r78.log

11,168 f14-r78.cfd
5,034 f14-r78.log

11, 168 fl 5-r78.cfd
5,034 fl 5-r78.log

11,168 fl6-r78.cfd
5,034 f16-r78.log

11,168 fl7-r78.cfd
5,034 f17-r78.log

11,168 fl 8-r78.cfd
5,034 fl 8-r78.log

11,168 f19-r78.cfd
5,034 f19-r78.log

11,168 f20-r78.cfd
5,034 f20-r78.log

11,168 f21-r78.cfd
5,034 f21-r78.log

11,168 f22-r78.cfd
5,034 f22-r78.log

11,168 f23-r78.cfd
5,034 f23-r78.log

11,168 f24-r78.cfd
5,034 f24-r78.log

11,168 f25-r78.cfd
5,034 f25-r78.log
11,168 f26-r78.cfd
5,034 f26-r78.log
11,168 f27-r78.cfd
5,034 f27-r78.log
11,168 f28-r78.cfd
5,034 f28-r78.log
11,168 f29-r78.cfd
5,034 f29-r78.log
11,168 f30-r78.cfd
5,034 f30-r78.log
11,168 f31-r78.cfd
5,034 f31-r78.log
11,168 f32-r78.cfd
5,034 f32-r78.log
11,168 f33-r78.cfd
5,034 f33-r78.log
11,168 f34-r78.cfd
5,034 f34-r78.log
11,168 f35-r78.cfd
5,034 f35-r78.log
11,168 f36-r78.cfd
5,034 f36-r78.log
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08/17/2010 07:44 AM 11,168 f37-r78.cfd
08/17/2010 07:44 AM 5,034 f37-r78.log
08/17/2010 07:44 AM 11,168 f38-r78.cfd
08/17/2010 07:44 AM 5,034 f38-r78.log
08/17/2010 07:44 AM 11,168 f39-r78.cfd
08/17/2010 07:44 AM 5,034 f39-r78.log
08/17/2010 07:44 AM 11,168 f40-r78.cfd
08/17/2010 07:44 AM 5,034 f40-r78.log
08/17/2010 07:44 AM 11,168 f41-r78.cfd
08/17/2010 07:44 AM 5,034 f41-r78.log
08/17/2010 07:44 AM 11,168 f42-r78.cfd
08/17/2010 07:44 AM 5,034 f42-r78.log
08/17/2010 07:44 AM 11,168 f43-r78.cfd
08/17/2010 07:44 AM 5,034 f43-r78.log
08/17/2010 07:44 AM 11,168 f44-r78.cfd
08/17/2010 07:44 AM 5,034 f44-r78.log
08/17/2010 07:44 AM 11,168 f45-r78.cfd
08/17/2010 07:44 AM 5,034 f45-r78.log

140 File(s) 2,376,089 bytes
2 Dir(s) 0 bytes free

Directory of D:\ARCON96 files\2001-2007 cases

08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010
08/17/2010

08:09 AM
08:09 AM
07:47 AM
07:47 AM
07:47 AM
07:47 AM
07:47 AM
07:47 AM
07:47 AM
07:47 AM
07:47 AM
07:47 AM
07:47 AM
07:47 AM
07:47 AM
07:47 AM
07:47 AM
07:47 AM
07:47 AM
07:47 AM
07:47 AM
07:47 AM
07:47 AM
07:47 AM
07:47 AM

<DIR>
<DIR>

324 ,120 F-2001.met
324,120 F-2002.met
324,120 F-2003.met
325,008 F-2004.met
324,120 F-2005.met
324,120 F-2006.met
324,120 F-2007.met

650 FO1-R7.RSF
650 F02-R7.RSF
650 F03-R7.RSF
650 F04-R7.RSF
650 F05-R7.RSF
650 F06-R7.RSF
650 F07-R7.RSF
650 F08-R7.RSF
650 F09-R7.RSF
650 F10-R7.RSF
650 F 11-R7.RSF
650 F12-R7.RSF
650 F13-R7.RSF
650 F14-R7.RSF
650 F15-R7.RSF
650 F16-R7.RSF
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08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM

650 F17-R7.RSF
650 F 18-R7.RSF
650 F19-R7.RSF
650 F20-R7.RSF
650 F21-R7.RSF
650 F22-R7.RSF
650 F23-R7.RSF
650 F24-R7.RSF
650 F25-R7.RSF
650 F26-R7.RSF
650 F27-R7.RSF
650 F28-R7.RSF
650 F29-R7.RSF
650 F30-R7.RSF
650 F31-R7.RSF
650 F32-R7.RSF
650 F33-R7.RSF
650 F34-R7.RSF
650 F35-R7.RSF
650 F36-R7.RSF
650 F37-R7.RSF
650 F38-R7.RSF
650 F39-R7.RSF
650 F40-R7.RSF
650 F41-R7.RSF
650 F42-R7.RSF
650 F43-R7.RSF
650 F44-R7.RSF
650 F45-R7.RSF

11,168 fOl-r7.cfd
5,132 fOl-r7.log
11,168 f02-r7.cfd
5,132 f02-r7.log
11,168 f03-r7.cfd
5,132 f03-r7.log
11,168 f04-r7.cfd
5,132 f04-r7.log
11,168 f05-r7.cfd
5,132 f05-r7.log
11,168 f06-r7.cfd
5,132 f06-r7.log
11,168 f07-r7.cfd
5,132 f07-r7.log
11,168 f08-r7.cfd
5,132 f08-r7.log
11,168 f09-r7.cfd
5,132 f09-r7.log
11,168 flO-r7.cfd
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08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM
08/17/2010 07:47 AM

5,132 flO-r7.log
11,168 fll-r7.cfd
5,132 fl 1-r7.log

11,168 fl2-r7.cfd
5,132 f12-r7.log

11,168 fl3-r7.cfd
5,132 fl3-r7.log

11,168 fl4-r7.cfd
5,132 fl4-r7.log

11,168 fl5-r7.cfd
5,132 fl 5-r7.log

11,168 fl6-r7.cfd
5,132 fl6-r7.log

11,168 fl7-r7.cfd
5,132 fl7-r7.log

11,168 fl8-r7.cfd
5,132 fl 8-r7.log
11,168 fl9-r7.cfd
5,132 fl9-r7.log
11,168 f20-r7.cfd
5,132 f20-r7.log
11,168 f21-r7.cfd
5,132 f21-r7.log
11,168 f22-r7.cfd
5,132 f22-r7.log
11,168 f23-r7.cfd
5,132 f23-r7.log
11,168 f24-r7.cfd
5,132 f24-r7.log
11,168 f25-r7.cfd
5,132 f25-r7.log

11,168 f26-r7.cfd
5,132 f26-r7.log

11,168 f27-r7.cfd
5,132 f27-r7.log

11,168 f28-r7.cfd
5,132 f28-r7.log

11,168 f29-r7.cfd
5,132 f29-r7.log

11,168 f30-r7.cfd
5,132 f30-r7.log

11,168 f31-r7.cfd
5,132 f31-r7.log

11,168 f32-r7.cfd
5,132 f32-r7.log

11,168 f33-r7.cfd
5,132 f33-r7.log

11,168 f34-r7.cfd
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08/17/2010 07:47 AM 5,132 f34-r7.log
08/17/2010 07:47 AM 11,168 f35-r7.cfd
08/17/2010 07:47 AM 5,132 f35-r7.log
08/17/2010 07:47 AM 11,168 f36-r7.cfd
08/17/2010 07:47 AM 5,132 f36-r7.log
08/17/2010 07:47 AM 11,168 f37-r7.cfd
08/17/2010 07:47 AM 5,132 f37-r7.log
08/17/2010 07:47 AM 11,168 f38-r7.cfd
08/17/2010 07:47 AM 5,132 f38-r7.log
08/17/2010 07:47 AM 11,168 f39-r7.cfd
08/17/2010 07:47 AM 5,132 f39-r7.log
08/17/2010 07:47 AM 11,168 f40-r7.cfd
08/17/2010 07:47 AM 5,132 f40-r7.log
08/17/2010 07:47 AM 11,168 f41-r7.cfd
08/17/2010 07:47 AM 5,132 f41-r7.log
08/17/2010 07:47 AM 11,168 f42-r7.cfd
08/17/2010 07:47 AM 5,132 f42-r7.log
08/17/2010 07:47 AM 11,168 f43-r7.cfd
08/17/2010 07:47 AM 5,132 f43-r7.log
08/17/2010 07:47 AM 11,168 f44-r7.cfd
08/17/2010 07:47 AM 5,132 f44-r7.log
08/17/2010 07:47 AM 11,168 f45-r7.cfd
08/17/2010 07:47 AM 5,132 f45-r7.log

142 File(s) 3,032,478 bytes
2 Dir(s) 0 bytes free
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(eRAI Tracking No. 4881 Revision 2)

RAI Question No. 02.03.04-6
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NRC RAI 02.03.04-6

As part of the supplemental response to RAI 02.03.04-3 dated March 30, 2010, the applicant
provided a revision to FSAR Table 2.0-201. This table provides a comparison of Fermi 3 site
characteristic values to the ESB WR DCD site parameter values. In particular, Sheets 19 and 20
of FSAR Table 2.0-201 compare the Fermi 3 control room radwaste building unfiltered
inleakage and air intake atmospheric dispersion (x/Q) site characteristic values to
corresponding ESBWR DCD site parameter values. Please justify the values selected as Fermi 3
site characteristics for this comparison.

Response

FSAR Table 2.0-201 provides a comparison of the Fermi 3 site characteristic values to the
ESBWR DCD site parameter values. On Sheets 19 and 20 of Table 2.0-20 1, a comparison is
provided of the atmospheric dispersion factors (X/Q values) for the Radwaste Building to the
Control Room Unfiltered Inleakage and Air Intakes. A note is provided in Table 2.0-201, Sheet
19, prior to the comparison of the X/Q values that states:

The PCCS vent X/Q values are assumed to bound the X/Q values for any release from the
RW Building based on distance and direction to the CR receptors, and the PCCS vent
X/Q values are used to evaluate releases from the RW Building in the DCD (Section
15.3.16). The PCCS X/Q values are compared to the RW Building X/Q values.

The relevant analysis that uses the X/Q values from the RW Building to the Control Room is the
liquid-containing tank failure described in DCD Section 15.3.16. The inputs used in the liquid-
containing tank failure analysis are identified in DCD Table 15.3-17. For the Control Room X/Q
values, footnote * at the bottom of DCD Table 15.3-17 states:

The atmospheric dispersion factors in this analysis were those for the PCCS vents (Table
2.0-1) and are assumed to bound any release from the Radwaste Building based on
distance and direction to the Control Room receptors.

Thus, the ESBWR DCD X/Q values for the Radwaste Building to the Control Room unfiltered
inleakage and air intakes shown in FSAR Table 2.0-201 are those for release from the PCCS
vents. Consistent with the note in FSAR Table 2.0-201, the Fermi 3 site characteristic values
used for comparison to the DCD values are also those for the release from the PCCS vents. The
values shown for the Radwaste Building to the Control Room (Unfiltered Inleakage and Air
Intakes) are the same as those shown for the PCCS vents to the Control Room on Sheets 15 and
16 of FSAR Table 2.0-201.

Proposed COLA Revision

None.
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(eRAI Tracking No. 4884 Revision 1)

RAI Question No. 13.06.01-48
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NRC RAI 13.06.01-48

In reference to Letter No. 29, dated May 17, 2010, NRC RAI 13.06.01-7, since it is intended to
replace the existing NRC-approved PSPfor Fermi 2 at some point in time yet undefined, will the
Fermi site create a milestone in their implementation schedule to cover incorporating the COLA
security plan as the operating unit security plan?

Regulatory Basis: Title 10 CFR 52.6, Completeness and accuracy of information, requires
information provided "shall be complete and accurate in all material respects. "Subpart B of 10
CFR 52, § 52.79(a) (35) (1) and (ii) requires that information submitted for combined license (COL)
include how the applicant will meet the requirements of 10 CFR 73 and descriptions of
implementation of the physical security plan.

Response

Since the Fermi Physical Security Plan (PSP) is intended to apply to both Fermi 2 and Fermi 3,
and will replace the existing Fermi 2 PSP at some point in time yet defined, replacement of the
existing Fermi 2 PSP with the Fermi PSP (COLA security plan) is a necessary milestone in the
implementation of the Fermi Security Program.

The milestone for the implementation of the Fermi PSP (as a replacement for the Fermi 2 PSP)
will be communicated to the NRC and tracked in the Commitment Tracking Program.

Detroit Edison will submit, within 12 months after issuance of a Combined License, a schedule
for implementation of the Fermi Security Program that supports planning for and conduct of
NRC inspections. The schedule will be updated every 6 months until 12 months before
scheduled fuel load, and every month thereafter until either the Fermi Security Program has been
fully implemented or the plant has been placed in commercial service, whichever comes first.

Proposed COLA Revision

None.
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NRC RAI 13.06.01-49

In reference to Letter No. 29, dated May 17, 2010, the response to RAI 13.06.01-12 does not
clearly address the intended question. The approved Fermi 2 PSP revision 9 is docketed as an
operating reactor. Fermi 3 is being addressed as a COL application for review. To complete
the review, provide information on the measures in place during the winter (between late fall and
early spring) which is not addressed in the PSP revision 9 or Part 8 PSP revision 2. Provide
information on the surveillance measures for this restricted area and the adjacent area or
approach routes, as required in 10 CFR 73.55 and NEI 03-12 (Revision 6). Clarify whether
measures are needed for the other waterways described in Section 1.1, or justify omission of the
measures for the winter months.

Regulatory Basis: 10 CFR 73.55(e) (10) (ii) Waterborne vehicles. Identify areas from which a
waterborne vehicle must be restricted, and where possible, in coordination with local, State and
Federal agencies having jurisdiction over waterway approaches, deploy buoys, markers, or
other equipment.

In accordance with site specific analysis, provide periodic surveillance and observation of
waterway approaches and adjacent areas. 10 CFR 73.55(e) (1) (ii). Describe in the security plan,
physical barriers, barrier systems, and their functions within the physical protection program.

Response

As is described in Sections 11.2.3 of the Fermi Physical Security Plan (PSP), and in Sections 5.8
and 8 of Appendix C of the PSP, the U.S. Coast Guard (USCG) established a permanent security
zone adjacent to the Fermi site in 33 CFR 165 (See 67 FR 46385). The security zone is marked
with buoys only from early spring until late fall. The buoys are installed and maintained by
Detroit Edison in accordance with permits issued by the USCG and the State of Michigan.
Buoys located at the intake to the Fermi 2 and Fermi 3 service water pump house are also
installed and maintained by Detroit Edison only from early spring to late fall. No federal or state
permits are required for these buoys.

The other measures described in Section 11.2.3 of the PSP and Sections 5.8 and 8 of Appendix C
of the PSP pertaining to waterborne threats are conducted year round.

Proposed COLA Revision

Section 11.2.3 of the Fermi PSP and Sections 5.8 and 8 of Appendix C of the PSP will be revised
to describe the security zone established by the USCG as a permanent security zone.
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RAI Question No. 13.06.01-50
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NRC RAI 13.06.01-50

In reference to Letter No. 29, dated May 17, 2010, the response to RAI 13.06.01-30 does not
clearly address the intended question. The approved Fermi 2 PSP revision 9 is docketed as an
operating reactor. Fermi 3 is being addressed as a COL application for review. To complete
the review, provide information for the following: The information in the second paragraph is
inconsistent with the information presented in Section 11.2.3 of the PSP, where it states the
measures described here are only implemented during certain times of the year.

Clarify when these measures are in place and what is in place during other times of the year.

Regulatory Basis: 10 CFR 73.55(e) (10) (ii) Waterborne vehicles. Identify areas from which a
waterborne vehicle must be restricted, and where possible, in coordination with local, State and
Federal agencies having jurisdiction over waterway approaches, deploy buoys, markers, or
other equipment.

In accordance with site specific analysis, provide periodic surveillance and observation of
waterway approaches and adjacent areas. 10 CFR 73.55(e) (1) (ii). Describe in the security plan,
physical barriers, barrier systems, and their functions within the physical protection program.

Response

As is described in Sections 11.2.3 of the Fermi Physical Security Plan (PSP), and in Sections 5.8
and 8 of Appendix C of the PSP, the U.S. Coast Guard (USCG) established a permanent security
zone adjacent to the Fermi site in 33 CFR 165 (See 67 FR 46385). The security zone is marked
with buoys only from early spring until late fall. The buoys are installed and maintained by
Detroit Edison in accordance with permits issued by the USCG and the State of Michigan.
Buoys located at the intake to the Fermi 2 and Fermi 3 service water pump house are also
installed and maintained by Detroit Edison only from early spring to late fall. No federal or state
permits are required for these buoys.

The other measures described in Section 11.2.3 of the PSP and Sections 5.8 and 8 of Appendix C
of the PSP pertaining to waterborne threats are conducted year round.

Proposed COLA Revision

Section 11.2.3 of the Fermi PSP and Sections 5.8 and 8 of Appendix C of the PSP will be revised
to describe the security zone established by the USCG as a permanent security zone.
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Attachment 14
NRC3-10-0036

Response to RAI Letter No. 39
(eRAI Tracking No. 4884 Revision 1)

RAI Question No. 13.06.01-51
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NRC RAI 13.06.01-51

1. In Letter No. 26, dated May 3, 2010, NRC RAI 13.06. 01-1, the response does not reflect the
entire protective strategy of Fermi 2 and 3. Clarify how the strategy for the co-located site
will be reflected in the revision of the Safeguards Assessment Report.

2. How will the security features identified in the Safeguards Assessment report be tracked for
completion (e.g. corrective actions, commitment tracking program etc.)?

Regulatory Basis: 10 CFR Part 73.55(a): (2) The security plans must identify, describe, and
account for site-specific conditions that affect the licensee's capability to satisfy the
requirements of this section. (3) The licensee is responsible for maintaining the onsite physical
protection program in accordance with Commission regulations through the implementation of
security plans and written security implementing procedures.

Response

Although the response to NRC RAI 13.6.01-1 in Detroit Edison letter NRC3-10-0017 dated May
3, 2010 (ML101250501) addressed only the ESBWR Safeguards Assessment Report (NEDE-
33391), it is understood that since Fermi 2 and 3 are to be co-located within a single Protected
Area, it will be necessary for the site protective strategy to include the plant specific security
features of both plants. As such, the ESBWR Safeguards Assessment Report and similar
information for Fermi 2 (e.g., target sets and defensive strategy) will be reviewed, assessed,
modified and verified in the development of the site protective strategy. Development of the site
protective strategy is a necessary milestone in the implementation of the Fermi Security
Program.

The milestone for the development of the site protective strategy, as well as the major changes
(modifications or revisions) resulting from the development of the protective strategy will be
communicated to the NRC and tracked in the Commitment Tracking Program.

Detroit Edison will submit, within 12 months after issuance of a Combined License, a schedule
for implementation of the Fermi Security Program that supports planning for and conduct of
NRC inspections. The schedule will be updated every 6 months until 12 months before
scheduled fuel load, and every month thereafter until either the Fermi Security Program has been
fully implemented or the plant has been placed in commercial service, whichever comes first.

Proposed COLA Revision

None.
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Response to RAI Letter No. 39
(eRAI Tracking No. 4885 Revision 2)

RAI Question No. 02-1
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NRC RAI 02-1

FSAR Table 2.0-201 shows that there are Fermi 3 long term dispersion estimate site
characteristic values that do not fall within the corresponding ESB WR DCD site parameter
values. Section CHI.1.9 of RG 1.206 states that if a COL application FSAR does not
demonstrate that the site characteristics fall within the site parameters specified in the design
certification, the application shall include a request for an exemption or departure, as
appropriate, that complies with the requirements of the reference design certification rule and
10 CFR 52.93. Consequently, please justify why this is not listed as a departure in Part 7 of the
Fermi 3 COL application.

Response

As discussed in Fermi 3 FSAR Table 2.0-201, "Evaluation of Site/Design Parameters and
Characteristics," the site characteristic values for long term (routine release) atmospheric
dispersion estimates are based on the maximally exposed individual (MEI) for each pathway.
The site characteristic values for long term (routine release) atmospheric dispersion estimates are
defined based on type of sensitive receptor (MEI) and decay time. ESBWR DCD Revision 7,
Table 2.0-1 footnote 12 states:

If a selected site has X/Q values that exceed the ESBWR reference site values, the release
concentrations in Table 12.2-17 would be adjusted proportionate to the change in X/Q
values using the stack release information in DCD Table 12.2-16. In addition, for a site
selected that exceeds the bounding X/Q or D/Q values, the COL applicant will address
how the resulting annual average doses (Table 12.2-18b) continue to meet the dose
reference values provided in 10 CFR 50 Appendix I using site-specific X/Q and D/Q
values.

In response to DCD RAI 12.2-28, GEH letter MFN 09-786, Supplement 1, Revision 1, dated
May 26, 2010, GEH provided an update to Table 2.0-1 footnote 12 which states:

Subsection 12.2.2.1 provides a discussion regarding the X/Q and D/Q values in this table.
Per Subsection 12.2.2.2, a COL applicant is responsible for ensuring that offsite dose
(using site specific X/Q and D/Q values) due to radioactive airborne effluents complies
with the regulatory dose limits in Section II.B and II.C of 10 CFR 50, Appendix I.

This footnote and the discussion in DCD Sections 12.2.2.1 and 12.2.2.2 require a COL applicant
to provide site specific analysis of long term (routine release) atmospheric dispersion estimates
and the associated dose analysis.

The Fermi 3 long term atmospheric dispersion estimates are not referenced as a departure from
the ESBWR DCD for the following four reasons, discussed in detail further below:

1. The departure definition of RG 1.206 is not applicable to the Fermi 3 long term
atmospheric dispersion estimates presented in FSAR Chapter 2.
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2. The departure definitions of current design certification rules are not applicable to the
Fermi 3 long term atmospheric dispersion estimates presented in FSAR Chapter 2.

3. The 10 CFR 52.79(d)(1) and NUREG 0800 discussions of site parameters that must be
met by a site are not applicable to the ESBWR DCD long term atmospheric dispersion
estimates presented in FSAR Chapter 2.

4. The footnote of the ESBWR DCD Table 2.0-1 requires Fermi 3 analysis of site
parameters associated with long term atmospheric dispersion estimates, to be extended to
the dose analysis of Chapter 12. The guidance of Section C.III.1.9 of RG 1.206 is
therefore relevant to the dose analysis of Chapter 12.

1. The departure definition of RG 1.206 is not applicable to ESBWR DCD long term
atmospheric dispersion estimates.

A departure is defined in RG 1.206 C.III. 1.6 as "a plant specific deviation from design
information in a standard design certification rule." The site specific atmospheric dispersion
estimates do not constitute a deviation from DCD design information. The X/Q and D/Q
estimates presented in the DCD are not utilized as bounding analysis to determine or demonstrate
site suitability, as each COL applicant is responsible to perform site specific analysis. The DCD
X/Q and D/Q estimates are utilized as a reference to support ESBWR applicability to a
"reasonable number of sites" as discussed in DCD RAI 12.2-28 and the associated changes to
DCD Section 12.2.2.1. The DCD analysis of typical atmospheric dispersion for ESBWR sites is
not a bounding analysis for the ESBWR design or COL applicants referencing the ESBWR
design. The Fermi 3 COLA does not present a deviation from the DCD design information, on
the contrary, the site specific X/Q and D/Q estimates and associated dose analysis are the
responsibility of the applicant as defined by the DCD.

2. The departure definitions of current design certification rules are not applicable to ESBWR
DCD long term atmospheric dispersion estimates.

As discussed above, a departure is defined as a plant specific deviation from design information
in a standard design certification rule. The GEH ESBWR design certification rule has not yet
been finalized, although other design certification rules (e.g. 10 CFR 52 Appendix D Section
II.G) provide the following definition:

G. Departure from a method of evaluation described in the plant-specific DCD used in
establishing the design bases or in the safety analyses means:
1. Changing any of the elements of the method described in the plant-specific DCD

unless the results of the analysis are conservative or essentially the same; or
2. Changing from a method described in the plant-specific DCD to another method

unless that method has been approved by the NRC for the intended application.

The Fermi 3 COLA has not changed the method of evaluation described-in the DCD. The Fermi
3 COLA presents the required site specific atmospheric dispersion estimates and associated dose
analysis, utilizing methods specified by the DCD.
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3. The 10 CFR 52. 79(d)(1) and NUREG 0800 discussions of design certification site parameters
that must be met by COL applicants are not applicable to ESBWR DCD long term atmospheric
dispersion estimates.

According to NUREG 0800, 2.0.1, Standard Design Certification Reviews, site parameters used
in bounding evaluations of the certified design define the requirements for the design that must
be met by a site. The ESBWR DCD X/Q and D/Q estimates are not utilized in any bounding
evaluations of the certified design, as each COLA is required to present a site specific evaluation.
There is no DCD bounding evaluation associated with the atmospheric dispersion estimates
presented in the DCD.

10 CFR 52.79(d)(1) states that the COL applicant must present "information sufficient to
demonstrate that the site characteristics fall within the site parameters specified in the design
certification." As noted in the DCD table 2.0-1, the X/Q and D/Q estimates are not COL
bounding site parameters as the "COL applicant is responsible for ensuring that offsite dose
(using site specific X/Q and D/Q values) due to radioactive airborne effluents complies with the
regulatory dose limits in Section II.B and II.C of 10 CFR 50, Appendix I." The DCD X/Q and
D/Q estimates presented in Chapter 2 and associated dose analysis of Chapter 12 are not relevant
to the Fermi 3 safety analysis, as the COL applicant is responsible for providing a site specific
analysis. The "site parameters specified in the design certification" is the dose analysis of
Chapter 12 as referenced in DCD Table 2.0-1 footnote 12.

The ESBWR Safety Evaluation Report (ML1 00491205) validates this position in Section
2.3.5.3, "Staff Evaluation" of the Long Term Dispersion Estimates for Routine Releases. The
SER concludes that the ESBWR X/Q and D/Q site parameters are appropriate for a reasonable
number of potential sites. To draw this conclusion, the staff relied on site specific dose analyses
for three potential sites. Although the site specific X/Q and D/Q estimates for these potential
sites do not fall within the ESBWR parameters, the SER concludes that "the 10 CFR Part 50,
Appendix I dose criteria can be met for the three plant sites it evaluated using the ESBWR
design airborne release source term and site-specific X/Q and D/Q values." Additionally the
SER states "the COL holder will be required to comply with 10 CFR Part 50, Appendix I, during
normal operations, regardless of whether the COL applicant's long-term dispersion site
characteristics are bounded by the long-term dispersion site parameters cited in the DCD."

4. The footnote of the ESB WR DCD Table 2.0-1 requires Fermi 3 analysis of site parameters
associated with long term atmospheric dispersion estimates, to be extended to the dose analysis
of Chapter 12.

As discussed above, Section C.III.1.9 of RG 1.206 states that if a COL application does not
demonstrate that the site characteristics fall within the site parameters specified in the design
certification, the application shall include a request for an exemption or departure, as
appropriate, that complies with the requirements of the reference design certification rule and 10
CFR 52.93. The site parameters associated with long term atmospheric dispersion estimates
specified in the ESBWR DCD Table 2.0-1 reference footnote 12 requiring site specific X/Q and
D/Q estimates and associated dose analysis, that is, the X/Q and D/Q estimates are not site
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parameters, those site parameters of the DCD are extended to the dose analysis of Chapter 12 as
the dispersion and deposition estimates are exclusively developed to analyze potential exposure. In
this way, the Fermi 3 COL application demonstrates that the estimated atmospheric dispersion site
characteristics fall within the site parameters specified in the DCD by presenting a site specific
dose analysis as required in Chapter 12 of the Fermi 3 FSAR.

Conclusion

The Fermi 3 site specific long term (routine release) atmospheric dispersion analysis does not
meet the definitions of a departure of RG 1.206 or current design certification rules.
Additionally the ESBWR DCD long term atmospheric dispersion estimates are not site
parameters used in bounding analysis as discussed in NUREG 0800 and 10 CFR 52.79(d)(1) and
therefore these DCD estimates do not define the requirements for the design that must be met by
a COL applicant. Furthermore, the DCD has extended the site parameters identified in Chapter 2
to the dose analysis of Chapter 12, the Fermi 3 site specific dose analysis of Chapter 12
demonstrates that the Fermi 3 atmospheric dispersion site characteristics fall within the site
parameters specified in the design certification. For these reasons, the Fermi 3 long term
atmospheric dispersion estimates are not referenced as a departure.

Proposed COLA Revision

None
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Response to RAI Letter No. 39
(eRAI Tracking No. 4891 Revision 2)

RAI Question No. 17.5-23
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NRC RAI 17.5-23

Regulatory Guide (RG) 1.206, section C.L1.9.1, "Conformance with Regulatory Guides, "states:

Certified designs have already provided information addressing conformance with regulatory
guides that were in effect 6 months before the submittal date of the design certification

application. In accordance with the provisions of 10 CFR 52.63, "Finality of Standard Design
Certifications, "COL applicants who reference a certified design are not required to re-address
conformance with regulatory guides for the portions of the facility design included in the
referenced certified design. However, for the site-specific portions of the facility design that are
not included in the referenced certified design, a COL applicant should address conformance
with regulatory guides in effect 6 months before the submittal date of the COL application.

The Fermi 3 Combined License Application, Part 2: Final Safety Analysis Report (FSAR),
Table 1.9-202, "Conformance with Regulatory Guides, " evaluates conformance to various
revisions of RG 1.26 and 1.29 and also references DCD Tables 1.9-21, 1.9-21a, and 1.9-21b.

Please update FSAR Table 1.9-202 and the Fermi 3 QAPD (FSAR Appendix 1 7AA), Part IV,
"Regulatory Commitments, "to include only site-specific portions of the facility design that are
not included in the referenced certified design.

Additionally, FSAR Table 1.9-202 evaluates conformance for RG 1.8, Rev. 3, May 2000,
"Qualification and Training of Personnel for Nuclear Power Plants, "RG 1.28, Rev. 3,
August 1985, "Quality Assurance Program Requirements (Design and Construction) " and RG
1.33, Rev. 2, February 1978, "Quality Assurance Program Requirements (Operations). "
Exceptions are noted for use of NQA-1 (1994 Edition) as specified in the QAPD. However, the
Fermi 3 QAPD, only commits to ASMENQA-1-1994 Edition, as stated in Part IV, "Regulatory
Commitments, " and does not commit to RG 1.8, RG 1.28, and RG 1.33.

RG 1.8, RG 1.28, and RG 1.33 provide methods acceptable to the stafffor describing in the
QAPD how many requirements of Appendix B to 10 CFR Part 50 will be met. The Fermi 3
QAPD should commit to these regulatory guides or provide justification of any proposed
alternatives. Exceptions to methods described by these regulatory positions should be explicitly
addressed in the Fermi 3 QAPD with detailed justification sufficient for the staff to evaluate
compliance with the requirements of Appendix B to 10 CFR Part 50. Further, the Fermi 3 QAPD
should be revised to clarify that changes to regulatory commitments described in the QAPD or
incorporated by reference are subject to the change process defined by 10 CFR 50.54(a).

Note: the NRC staff has determined that NQA-1-1994 by itself does not meet each of the
regulatory positions in RG 1.33. Please address each of the regulatory positions in RG 1.33 in a
revised QAPD.

Response

Conformance to RG 1.26, 1.29, 1.8, 1.28, and 1.33 has been clarified in the attached markups for
Fermi 3 FSAR Chapter 1 and Appendix 17AA QAPD. The Fermi 3 QAPD Part IV "Regulatory

Commitments" and Part V "Additional Quality Assurance and Administrative Controls for the
Plant Operational Phase" are being updated to incorporate NEI 06-14 Revision 9. Clarification
was added to FSAR Table 1.9-202 and QAPD Part IV that require changes to regulatory
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commitments described in the QAPD to be subject to the change process defined by 10 CFR

50.54(a). Each of the regulatory positions in RG 1.33 has been addressed as shown in the
attached markups to FSAR Table 1.9-202 and Fermi 3 QAPD Part V.

Proposed COLA Revision

FSAR Table 1.9-202 and Appendix 17AA Fermi 3 QAPD will be revised as shown on the
attached markups.
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Markup of Detroit Edison COLA
(following 25 pages)

The following markup represents how Detroit Edison intends to reflect this RAI response in a
future submittal of the Fermi 3 COLA. However, the same COLA content may be impacted by
revisions to the ESBWR DCD, responses to other COLA RAIs, other COLA changes, plant
design changes, editorial or typographical corrections, etc. As a result, the final COLA content
that appears in a future submittal may be different than presented here.



Fermi 3
Combined License Application

Part 2: Final Safety Analysis Report

Table 1.9-202 Conformance with Regulatory Guides (Sheet 2 of 25)
[EF3 COL 1.9-3-A]

RG
Number

FI

RG
Position EvaluationTitle Revision Date

1.8L Qualification and Training of
Personnel for Nuclear Power
Plants

1.9 Application and Testing of
Safety-Related Diesel
Generators in Nuclear Power
Plants

Rev. 3 May-00 0.1
C.2 G8r-^ F..., With• I 1I VI" ~ l

Insert 1.8

Rev. 4 Mar-07 General

aAG8PG&

(1) i\atead of Q4 4 WSW or
'11 , NQA-'- 199 -

(2) zBpoRSionc roquiemen-
S".'.t FA I-. t prior to

Appem~t 1013

Not applicable

1.11 Instrument Lines Penetrating
Primary Reactor Containment
(Safety Guide 11) Supplement
to Safety Guide 11, Backfitting
Considerations

Rev. 0 Feb-72 C.1, C.2, E Conforms

1.12 Nuclear Power Plant
Instrumentation for
Earthquakes

Rev. 2 Mar-97 C.1, C.4-
C.7, C.3,
C.8

Conforms

Conforms. The seismic
monitoring program, including
the necessary test and
operating procedures, will be
implemented prior to receipt
of fuel on site.

1.13 Spent Fuel Storage Facility
Design Basis

1.14 Reactor Coolant Pump
Flywheel Integrity

1.16 Reporting of Operating
Information-Appendix A
Technical Specifications

1.20 Comprehensive Vibration
Assessment Program for
Reactor Internals During
Preoperational and Initial
Startup Testing

Rev. 2 Mar-07 General

Rev. 1 Aug-75 General

Rev. 4 Aug-75 General

Conforms

Not applicable

Conforms with the following
exceptions: Reporting per
C.1.b(2) and C.1.b(3) is no
longer required.

Conforms.
Conforms.
Conforms.

Rev. 3 Mar-07 C.1
C.2
C.3

1-81 Revision 2
March 2010



Fermi 3
Combined License Application

Part 2: Final Safety Analysis Report

Table 1.9-202 Conformance with Regulatory Guides (Sheet 4 of 25)
[EF3 COL 1.9-3-A]

RG
Number

RG
Title Revision Date Position Evaluation

1.25 Assumptions Used for
Evaluating the Potential
Radiological Consequences of
a Fuel Handling Accident in
the Fuel Handling and Storage
Facility for Boiling and
Pressurized Water Reactors

Rev. 0 Mar-72 General

Rev. 4 Mar-07 All

[Insert 1.26

Not applicable. RG 1.183 is
used.

1.26E] Quality Group Classifications
and Standards or Water-,
Steam-, and
Radioactive-Waste-Containing
Components of Nuclear Power
Plants

-fe. aq'aity @rz'p

btoy DC -v whih•,
.. v.. 0. F.fzp to

..__ _ _ . .'~ * I

rxav aJ = Ui =a &!@ Q
rC!V. V•II; -IU /%1 ~1JI II UflTI~IIL~~

Tablo~ 1.9 21,1 9 21~,

1.27

1.2801

Ultimate Heat Sink for Nuclear Rev. 2
Power Plants

Jan-76 General

Quality Assurance Program
Requirements (Design and
Construction)

Rev. 3 Aug-85 GC

insert 1.8

..... i

The UHS is within the scope
of the referenced certified
design and is addressed in
DCD Section 9.2.5.

E,-czpt:,on. Tho QAPD
identifiod in RSoction 17.5

NQA 114004, asp~''do o
W*r_%PH4. .

1.29E] Seismic Design Classification Re v. 4 Mar-07 GCRsIeI

EInsert 1.29

cL=csificatior, aro dofinod by

i il 15e3 vi l 1Ji i rV • E • l • i M

I _.. 0. Rflofo to DIBB Toablo
1.0 21, 1.9 24a, 1.0 24b.

Rev. 3 3 l Gefiefrms. A-'-. t- GOD
nbbles 1.0 24,1.9 24a,
41.9 24,b..

1-83 Revision 2
March 2010



Fermi 3
Combined License Application

Part 2: Final Safety Analysis Report

Table 1.9-202 Conformance with Regulatory Guides (Sheet 5 of 25)
[EF3 COL 1.9-3-A]

RG
Number Title

1.30 Quality Assurance
Requirements for the
Installation, Inspection, and
Testing of Instrumentation and
Electric Equipment

RG
Revision Date Position

Rev. 0 Aug-72 General

Rev. 3 Apr-78 General

Evaluation

Exception: The QAPD
identified in Section 17.5
addresses a QA program
based on a newer
NQA-1-1994, as discussed in
SRP 17.5.

Conforms. Operational
program implementation is
described in Section 13.4.

1.31 Control of Ferrite Content in
Stainless Steel Weld Metal

1.32 Criteria for Power Systems for Rev. 3
Nuclear Power Plants

Mar-04 General Conforms.

1.33E]

1.34

Quality Assurance Program
Requirements (Operation)

Control of Electroslag Weld
Properties

Rev 1. 2 Feb-78 Go

EInsert 1.33

RSFRI kmým 1 bm

Rev. 0 Dec-72 General

Rev. 3 Jul-90 General1.35 Inservice Inspection of
Ungrouted Tendons in
Prestressed Concrete
Containments

1.35.1 Determining Prestressing for
Inspection of Prestressed
Concrete Containments

1.36 Nonmetalic Thermal Insulation
for Austenitic Stainless Steel

1.37 El Quality Assurance
Requirements for Cleaning of
Fluid Systems and Associated
Components of Water-Cboled
Nuclear Power Plants

rop@rt idontified in
SeetioR 17.5 fzllows Q
.rthB. thGA. the G....

Conforms. Operational
program implementation is
described in Section 13.4

Not applicable

Not applicable

Conforms. Operational
program implementation is
described in Section 13.4

Rev. 0

Rev. 0

Jul-90 General

Feb-73 General

Rev. 1 Mar-07 ...... .C..f..

[Insert 1.37

1-84 Revision 2
March 2010



Fermi 3
Combined License Application

Part 2: Final Safety Analysis Report

Table 1.9-202 Conformance with Regulatory Guides (Sheet 7 of 25)
[EF3 COL 1.9-3-A]

RG
Number Title

1.52 Design, Inspection, and
Testing Criteria for Air
Filtration and Adsorption Units
of Post-Accident
Engineered-Safety-Feature
Atmosphere Cleanup Systems
in Light-Water-Cooled Nuclear
Power Plants

1.53 Application of the
Single-Failure Criterion to
Safety Systems

RG
Revision Date Position Evaluation

Rev. 3 Jun-01 General Conforms

Rev. 2 Nov-03 General Conforms

Rev. 1 Jul-00 General Conforms1.540 Service Level 1, 11, and III
Protective Coatings Applied to
Nuclear Power Plants

1.56 Maintenance of Water Purity in
Boiling Water Reactors

1.57 Design Limits and Loading
Combinations for Metal
Primary Reactor Containment
System Components

1.59 Design Basis Floods for
Nuclear Power Plants (Errata
Published 7/30/80)

1.60 Design Response Spectra for
Seismic Design of Nuclear
Power Plants

Rev. 1 Jul-78 General Conforms.

Rev. 1 Mar-07 General Conforms

Rev. 2 Aug-77 General Conforms

Conforms

1.61 Damping Values for Seismic
Design of Nuclear Power
Plants

Rev. 1

Rev. 1

Rev. 0

Dec-73 General

Mar-07 General Conforms

Oct-73 General Conforms1.62 Manual Initiation of Protective
Actions

1.63 Electric Penetration
Assemblies in Containment
Structures for Nuclear Power
Plants

1.65 Materials and Inspections for
Reactor Vessel Closure Studs

Rev. 3 Feb-87 General Conforms

Rev. 0 Oct-73 General Conforms

1-86 Revision 2
March 2010



Fermi 3
Combined License Application

Part 2: Final Safety Analysis Report

Table 1.9-202 Conformance with Regulatory Guides (Sheet 25 of 25)
[EF3 COL 1.9-3-A]

RG
Number

RG
Revision Date PositionTitle Evaluation

8.32 Criteria for Establishing a Rev. 0
Tritium Bioassay Program

8.33 Quality Management Program Rev. 0

Jul-88 General Exception. Per
NUREG-1736, RG 8.32 is
outdated. RG 8.9 is used.
Operational program
implementation is described
in Section 13.4

Oct-91 General Not applicable to nuclear
power plants. RG 8.33
applies to nuclear medicine.

8.34 Monitoring Criteria and
Methods To Calculate
Occupational Radiation Doses

Rev. 0 Jul-92 General Conforms. Operational
program implementation is
described in Section 13.4

8.35 Planned Special Exposures Rev. 0

8.36 Radiation Dose to the Rev. 0
Embryo/Fetus

8.38 Control of Access to High and Rev. 1
Very High Radiation Areas of
Nuclear Plants

Jun-92 General Conforms. Operational
program implementation is
described in Section 13.4

Jul-92 General Conforms. Operational
program implementation is
described in Section 13.4

May-06 General Conforms. Operational
program implementation is
described in Section 13.4

* RG conformance discussed in the Fermi 3 QAPD, changes shall be in accordance with

10 CFR 50.54(a).

1-104 Revision 2
March 2010



Inserts to the last two columns of FSAR Table 1.9-202
RG
Position Evaluation
Insert 1.8
General This regulatory guide endorses ANSI/ANS-3.1-1993, "Selection, Qualification, and

Training of Personnel for Nuclear Power Plants," with certain additions and
exceptions that are listed in the Regulatory Position of this guide. Some of the
exceptions are endorsements of certain sections of two other standards, ANSI N18.7-
1976 (ANS-3.2), "Administrative Controls and Quality Assurance for the Operational
Phase of Nuclear Power Plants," and ANSIIASME NQA-l-1983, "Quality Assurance
Program Requirements for Nuclear Power Plants." Rather than to commit to those
Standards in the QAPD, appropriate requirements have been directly incorporated into
the text if not found in NQA-1-1994. These requirements are consistent with the
identified acceptance criteria in SRP Section 17.5. NEI 06-13A as incorporated by
FSAR Chapter 13 provides acceptable alternatives for cold licensed operators
selection, training, and qualification requirements.

C.l Definitions in ANSI/ANS-3.1-1993. Conformance with ANSI/ANS-3.1-1993 is
addressed in FSAR Chapter 13.

C.2.1 Alternatives and substitutions for education and experience for quality assurance
personnel are reflected in Part II, Section 2.6 of the QAPD.

C.2.2 - Described in Part II, Section 1 of the QAPD and the operating organization described
C.2.10 in FSAR Chapter 13.

C.2.11 The QAPD identifies an alternative for this regulatory position in Part II, Section 2.8.
As documented in SER ML070510300, the qualification criteria in the QAPD is
acceptable and consistent with SRP Section 17.5, paragraph II. T.

C.2.12 The QAPD identifies an alternative for this regulatory position in Part II, Section 2.8.
As documented in SER ML070510300, the qualification criteria in the QAPD is
acceptable and consistent with SRP Section 17.5, paragraph U.S.

C.2.13 Described in Part II, Section 1 of the QAPD and the operating organization described
in FSAR Chapter 13.

C.2.14 - The QAPD identifies an alternative for this regulatory position in Part V, Section 2.2.
C.2.15 As documented in SER ML070510300, the QAPD template follows SRP Section

17.5, paragraph II. W for providing guidance to the applicant to establish an
independent review program for activities occurring during the operational phase.
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Insert 1.28
General This regulatory guide endorses the basic and supplementary requirements in

ANSI/ASME NQA- 1-1983, "Quality Assurance Program Requirements for Nuclear
Power Plants" and the ANSI/ ASME NQA-la-1983 Addenda along with the
regulatory Positions discussed below for the establishment and execution of quality
assurance programs during the design and construction phases of nuclear power
plants. The QAPD provides adequate guidance for establishing a quality assurance
program that complies with Appendix B to 10 CFR Part 50 by using ASME NQA
standard NQA- 1-1994, as supplemented by additional regulatory guidance and
industry guidance. Reference approval for Exelon submittal to use NQA- 1-1994 as
documented in ADAMS Accession number ML023440300.

C. 1 The QAPD identifies an alternative for this regulatory position in Part II, Section 2.7.
As documented in SER ML070510300, the qualification criteria in the QAPD is
acceptable and consistent with SRP Section 17.5, paragraph II.T. Note that SRP
Section 17.5 paragraph II.T.5 and 6 represent alternatives to this regulatory position
that were approved in SER ML050700416.

C.2 Addressed in the QAPD, Part II, Section 17.1

C.3 In establishing the independent audit program, the QAPD commits to comply with the
quality standards described in NQA-1-1994, Basic Requirement 18 and Supplement
18S-1. It follows SRP Section 17.5, paragraph II.R, for establishing the necessary
measures to implement audits to verify that activities covered by the QAPD are
performed in conformance with the requirements established. The scheduling of
Internal Audits is addressed in QAPD Part II Section 18.1 and is consistent with
position C.3.1 for the phase prior to placing the facility into operation. External Audits
are addressed in QAPD Part II Section 7.1. The requirements are consistent with SRP
paragraph II.R. 1I and II.R. 12. These requirements address regulatory position C.3.2.

Insert 1.29
All Conforms for site specific SSCs which are not classified by the ESBWR DCD.

C.4 The QAPD described in Section 17.5 of the FSAR addresses the QA program
requirements applied to safety-related activities.
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Insert 1.33
General RG 1.33 endorses ANSI N18. 7-1976/ANS-3.2 for complying with the quality

assurance program requirements for the operation phase of nuclear power plants,
subject to five regulatory positions. Attachment 2 to NEI 06-14 provides a comparison
of QA requirements established within NQA-1-1994 and NEI 06-14 to provide an
alternate method of meeting 10 CFR 50, Appendix B during the operational phase in
lieu of committing to the requirements of ANSI N 18.7-1976/ANS-3.2.

C. 1 QAPD Part II, Sections 5 and 6, and Part V, Section 3 address requirements for
procedures consistent with requirements addressed in SRP 17.5 section II.F and ANSI
N18.7-1976.

C.2 The QAPD identifies commitments to ASME NQA-l-1994 instead of the listed ANSI
N45.2 series standards listed. Regulatory Guides 1.28, 1.37, 1.38, 1.39, 1.30, 1.94,
1.58, 1.116, 1.88, 1.74, 1.64, and 1.123 are listed for positions on the ANSI N45.2
series standards. RG 1.8, 1.17, and 1.54 are included as addressing other ANSI
Standards. RG 1.8, 1.28, and 1.37 have been revised to reference newer standards and
are discussed in the QAPD Part IV and this table. RG 1.17, 1.58, 1.64, 1.74, 1.88, and
1.123 have been withdrawn. For RG 1.30, 1.38, 1.94 and 1.116 the QAPD provides an
acceptable alternative using ASME NQA-l-1994, Subparts 2.2, 2.4, 2.5, and 2.8 as
identified in Part II Sections 10.3 and 13.2 and SRP 17.5 Section II.U.2. For RG 1.39
the QAPD provides an acceptable alternative in Part II, Section 13.1, which is
consistent with SRP Section 17.5, paragraph II.M for operations; controls during
design and construction are addressed in the commitment in Section 13.2. RG 1.54 is
addressed in this table.

C.3 The QAPD provides an alternative for this position by addressing Independent
Review requirements specifically in Part V, Section 2.2 consistent with SRP 17.5
Section II.W rather than referencing ANSI N18.7. Item 2.2.c specifically relates to
the concern of this regulatory position.

C.4 In establishing the independent audit program, the QAPD provides an alternative for
this position by committing to the quality standards described in NQA-1-1994, Basic
Requirement 18 and Supplement 18S-1. The QAPD follows SRP Section 17.5,
paragraph II.R, for establishing the necessary measures to implement audits to verify
that activities covered by the QAPD are performed in conformance with the
requirements established.

C.5 The QAPD provides an alternative to this position by providing adequate guidance for
establishing a quality assurance program that complies with Appendix B to 10 CFR
Part 50 by using ASME NQA standard NQA-1-1994, as supplemented by the QAPD.
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All Conforms

General QAPD Part II, Sectionl3.2 addresses the commitment to NQA-l-1994, Part II,
Subpart 2.1.

C.3 QAPD Part II, Sectionl3.2 addresses the commitment to NQA-1- 1994, Part II,
Subpart 2.2.
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SECTION 17 QUALITY ASSURANCE RECORDS

Fermi 3 shall establish the necessary measures and governing procedures to ensure that

sufficient records of items and activities affecting quality are developed, reviewed, approved,

issued, used, and revised to reflect completed work. The provisions of such procedures

establish the scope of the records retention program for Fermi 3 and include requirements for

records administration, including receipt, preservation, retention, storage, safekeeping, retrieval,

access controls, user privileges, and final disposition.

17.1 Record Retention

Measures are required to be established that ensure that sufficient records of completed items

and activities affecting quality are appropriately stored. Cu[h ... d, . , . d t..i. -, tmti. n tim, .

@ ... ..fi..d i app., ,,•ite prc e -. .. In all cases where state, local, or other agencies have

more restrictive requirements for record retention, those requirements will be met.

17.2 Electronic Reo optical discs for

When using lectronic records storage and retrieval systems, Fermi 3 complies with NRC

guidance in Generic Letter 88-18, "Plant Record Storage on Optical Disks." Fermi 3 will manage

the storage of QA Records in electronic media consistent with the intent of RIS 2000-18 and

associated NIRMA Guidelines TG 11-1998, TG15-1998, TG16-1998, and TG21-1998.

17.3 NQA-1-1994 Commitment / Exceptions

In establishing provisions for records, Fermi 3 commits to compliance with NQA-1-1994, Basic

Requirement 17 and Supplement 17S-1, with the following clarifications and exceptions:

NQA-1-1994, Supplement 17S-1

Supplement 17S-1, section 4.2(b) requires records to be firmly attached in binders
or placed in folders or envelopes for storage in steel file cabinets or on shelving in
containers. For hard-copy records maintained by Fermi 3, the records are
suitably stored in steel file cabinets or on shelving in containers, except that
methods other than binders, folders or envelopes may be used to organize the
records for storage.

Records of activities for design, engineering, procurement, manufacturing, construction, inspection and
test, installation, pre-operation, startup, operations, maintenance, modification, decommissioning, and
audits and their retention times are defined in appropriate procedures. The records and retention times are
based on Regulatory Position C.2 and Table 1, of Regulatory Guide 1.28, Revision 3 for design,
construction, and initial start-up. Retention times for operations phase records are based on construction
records that are similar in nature.

Revision 2
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ART IV REGULATORY COMMITMENTS

NRC egulatory Guides and Quality Assurance Standards

This secd n identifies the NRC Regulatory Guides and the other quality assurance sta ards

which have een selected to supplement and support the Fermi 3 QAPD. Fermi 3 c; mits to

compliance w these standards to the extent described herein. Commitment to particular
Regulatory Gui or other QA standard does not constitute a commitment to e Regulatory

Guides or QA stan rds that may be referenced therein.

1.1 Regulatory Guide

Regulatory Guide 1.26, Re sion 4, March 2007- Quality Group Classificat' ns and Standards for

Water-, Steam-, and Radioacti -Waste-Containing Components of Nucl r Power Plants

Regulatory Guide 1.26 defines cla ification of systems and compon ts.

Fermi 3 commits to the applicable reg tory position guidance p vided in this regulatory guide for

Fermi 3 components outside the scope o e DCD. The requir ents for quality group classifications

and standards defined by the DCD meet th egulatory gui nce of Revision 3.

Regulatory Guide 1.26, Revision 3, February 1 6 - Q lity Group Classifications and Standards for

Water-, Steam-, and Radioactive-Waste-Containin mponents of Nuclear Power Plants

Regulatory Guide 1.26 defines classification of s em and components.

Fermi 3 commits to the applicable regulatory sition guid ce provided in this regulatory guide for

Fermi 3 components within the scope of th DCD with the ex ptions described in the ESBWR DCD

Table 1.9-21, Table 1.9-21a, and Table . -21b.

Regulatory Guide 1.29, Revision 4 1 arch 2007- Seismic Design ssification.

Regulatory Guide 1.29 defines stems required to withstand a safe sh down earthquake (SSE).

Fermi 3 commits to the appli ble regulatory position guidance provided in is regulatory guide for

Fermi 3 systems outside e scope of the DCD. The requirements for seismic sign classification

defined by the DCD m t the regulatory guidance of Revision 3.

Regulatory Guide .29, Revision 3, September 1978 - Seismic Design Classificatioc

Regulatory Gui 1.29 defines systems required to withstand a safe shutdown earthqua (SSE).

Fermi 3 co its to the applicable regulatory position guidance provided in this regulatory g e for

Fermi 3 stems within the scope of the DCD with the exceptions described in the ESBWR DC

Table .9-21, Table 1.9-21a, and Table 1.9-21b.

Revision 2
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latory Guide 1.37, Revision 1, March 2007 - Quality Assurance Requirements for Cleaning of

Fluid ms and Associated Components of Water-Cooled Nuclear Power Plants

Regulatory Gui 1.37 provides guidance on specifying water quality and precautions r ed to the

use of alkaline clean lutions and chelating agents.

Fermi 3 commits to the app i le regulatory position guidance provided i is regulatory guide for

Fermi 3 during the construction an reoperational phase of the pla

Standards:

ASME NQA-1-1994 Edition - Quality Assura uirements for Nuclear Facility Applications

Fermi 3 commits to NQA-1-1 994, Parts 1 1I, as cribed in the foregoing sections of this
document.

Nuclear Information and Rec s Management Association, In . NIRMA) Technical Guides

(TGs)

Fermi 3 commits I.JIRMA TGs as described in Part 11, SECTION 17 of this do ent.

Add Insert 2

Revision 2
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PART IV REGULATORY COMMITMENTS

NRC Regulatory Guides and Quality Assurance Standards
This section identifies the NRC Regulatory Guides (RG) and the other quality assurance standards
which have been selected to supplement and support the Fermi 3 QAPD. Fermi 3 complies with
these standards to the extent described or referenced. Commitment to a particular RG or standard
does not constitute a commitment to other RGs or standards that may be referenced therein.

Regulatory Guides:
See FSAR Chapter 1, Table 1.9-202 for the Fermi 3 evaluation of conformance with the guidance
in NRC Regulatory Guides in effect six months prior to the submittal date of the application.
Changes in QAPD RG conformance, such as new or different clarifications or alternatives, will be
in accordance with 10 CFR 50.54(a).

Regulatory Guide 1.8, Rev. 3, May 2000, Qualification and Training of Personnel for Nuclear
Power Plants

Regulatory Guide 1.8 provides guidance that is acceptable to the NRC staff regarding
qualifications and training for nuclear power plant personnel.

Fermi 3 identifies conformance and exceptions for the applicable regulatory position guidance
provided in this regulatory guide in FSAR Chapter 1.

Regulatory Guide 1.26. Revision 4, March 2007, Quality Group Classifications and Standards
for Water-, Steam-, and Radioactive-Waste-Containing Components of Nuclear Power Plants

Regulatory Guide 1.26 defines classification of systems and components.

Fermi 3 identifies conformance and exceptions for the applicable regulatory position guidance
provided in this regulatory guide in FSAR Chapter 1.

Regulatory Guide 1.28, Rev. 3, August 1985, Quality Assurance Program Requirements (Design
and Construction)

Regulatory Guide 1.28 describes a method acceptable to the NRC staff for complying with the
provisions of Appendix B with regard to establishing and implementing the requisite quality
assurance program for the design and construction of nuclear power plants.

Fermi 3 identifies conformance and exceptions for the applicable regulatory position guidance
provided in this regulatory guide in FSAR Chapter 1.
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Regulatory Guide 1.29. Revision 4, March 2007, Seismic Design Classification

Regulatory Guide 1.29 defines systems required to withstand a safe shutdown earthquake (SSE).

Fermi 3 identifies conformance and exceptions for the applicable regulatory position guidance
provided in this regulatory guide in FSAR Chapter 1.

Regulatory Guide 1.33, Revision 2, February 1978, Quality Assurance Program Requirements
(Operations)

Regulatory Guide 1.33 describes a method acceptable to the NRC staff for complying with the
Commission's regulations with regard to overall quality assurance program requirements for the
operation phase of nuclear power plants.

Fermi 3 identifies conformance and exceptions for the applicable regulatory position guidance
provided in this regulatory guide in FSAR Chapter 1.

Regulatory Guide 1.37, Revision 1, March 2007, Quality Assurance Requirements for Cleaning
of Fluid Systems and Associated Components of Water-Cooled Nuclear Power Plants

Regulatory Guide 1.37 provides guidance on specifying water quality and precautions related to

the use of alkaline cleaning solutions and chelating agents.

Fermi 3 identifies conformance and exceptions for the applicable regulatory position guidance
provided in this regulatory guide in FSAR Chapter 1.

Regulatory Guide 1.54. Revision 1, July 2000 - Service Level I, II, and III Protective Coatings
Applied to Nuclear Power Plants

Regulatory Guide 1.54 provide guidance for the application of protective coatings within nuclear
power plants to protect surfaces from corrosion, contamination from radionuclides, and for wear
protection.

Fermi 3 identifies conformance and exceptions for the applicable regulatory position guidance
provided in this regulatory guide in FSAR Chapter 1.

Standards:

ASME NOA-1-1994 Edition - Quality Assurance Requirements for Nuclear Facility
Applications

Fermi 3 commits to NQA-l-1994, Parts I, II, and III, as described in Parts II and V of this
document.
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Nuclear Information and Records Management Association. Inc. (NIRMA) Technical
Guides (TGs)

Fermi 3 commits to NIRMA TGs as described in Part II, Section 17.
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PART V. ADDITIONAL QUALITY ASSURANCE AND ADMINISTRATIVE
CONTROLS FOR FERMI 3 OPERATIONAL PHASE

SECTION 1 DEFINITIONS

Fermi 3 uses the definitions of terms as provided in Section 4 of the Introduction of NQA-1-1994

in interpreting the requirements of NQA-1-1994 and the other standards to which the QAPD
commits. In addition, definitions are provided forthe following terms not covered in NQA-1-1994:

administrative controls: rules, orders, instructions, procedures, policies, practices and

designations of authority and responsibility

experiments: performance of plant operations carried out under controlled conditions in order to

establish characteristics or values not previously known

independent review: review completed by personnel not having direct responsibility for the work

function under review regardless of whether they operate as a part of an organizational unit or as

individual staff members (see review)

nuclear power plant: any plant using a nuclear reactor to produce electric power, process

steam or space heating

on-site operating organization: on-site personnel concerned with the operation, maintenance

and certain technical services

operating activities: work functions associated with normal operation and maintenance of the

plant, and technical services routinely assigned to the on-site operating organization

operational phase: that period of time during which the principal activity is associated with

normal operation of the plant. This phase of plant life is considered to begin formally with

commencement of initial fuel loading, and ends with plant decommissioning

review: a deliberately critical examination, including observation of plant operation, evaluation of

assessment results, procedures, certain contemplated actions, and after-the-fact investigations of

abnormal conditions

supervision: direction of personnel activities or monitoring of plant functions by an individual

responsible and accountable for the activities they direct or monitor

surveillance testing: periodic testing to verify that safety related structures, systems, and

components continue to function or are in a state of readiness to perform their functions

system: an integral part of nuclear power plant comprising components which may be operated

or used as a separate entity to perform a specific function



Insert 2 (Continued)

SECTION 2 REVIEW OF ACTIVITIES AFFECTING SAFE PLANT OPERATION

2.1 Onsite Operating Organization Review

The Fermi 3 onsite organization employs reviews, both periodic and as situations demand, to

evaluate plant operations and plan future activities. The important elements of the reviews are

documented and subjects of potential concern for the independent review described below are

brought to the attention of the [manager responsible for Plant Operations (plant manager)]. The

reviews are part of the normal duties of plant supervisory personnel in order to provide timely and

continuing monitoring of operating activities in order to assist the [manager responsible for Plant

Operations (plant manager)] in keeping abreast of general plant conditions and to verify that day-

to-day operations are conducted safely in accordance with the established administrative

controls. The [manager responsible for Plant Operations (plant manager)] ensures the timely

referral of the applicable matters discussed in the reviews to appropriate management and

independent reviewers.

2.2 Independent Review Body

A group may function as an Independent Review Body (IRB). In discharging its review

responsibilities, the IRB keeps safety considerations paramount when opposed to cost or

schedule considerations. One or more organizational units may collectively perform this function.

1. IRB reviews are supplemented as follows:

a. A qualified person, independent of the preparer, reviews proposed changes in the

procedures as described in the FSAR prior to implementation of the change to

determine if a technical specification change or NRC approval is required.

b. Audits of selected changes in the procedures described in the FSAR are performed to

verify that procedure reviews and revision controls are effectively implemented.

c. Competent individual(s) or group(s) other than those who performed the original design

but who may be from the same organization verify that changes to the facility do not

result in a loss of adequate design or safety margins.

2. The results of IRB reviews of matters involving the safe operation of the facility are

periodically independently reviewed. This review is intended to support management in

identifying and resolving issues potentially affecting safe plant operation. This review

supplements the existing corrective action programs and audits.

a. The review is performed by a team consisting of personnel with experience and

competence in the activities being reviewed, but independent from cost and schedule

considerations and from the organizations responsible for those activities.

The IRB supervisor or chairman has a minimum six (6) years combined managerial and

technical support experience. The members of the IRB should have a minimum of five
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years of experience in their own area of responsibility as applicable to the activities

being reviewed (i.e., a minimum of five years of experience in one of the twelve areas

listed below:

(1) Nuclear power plant operations

(2) Nuclear engineering

(3) Chemistry and radiochemistry

(4) Metallurgy

(5) Nondestructive testing

(6) Instrumentation and control

(7) Radiological safety

(8) Mechanical engineering

(9) Electrical engineering

(10) Administrative control and quality assurance practices

(11) Training

(12) Emergency plans and related procedures and equipment).

b. The review is supplemented by outside consultants or organizations as necessary to

ensure the team has the requisite expertise and competence.

c. Results of the review are documented and reported to responsible management.

d. Management periodically consider issues that they determine warrant special attention,
such as deficient plant programs, declining performance trends, employee concerns, or

other issues related to safe plant operations and determine what issues warrant the

review.

e. Management determines the scheduling and scope of review and the composition of

the team performing the review.

SECTION 3 OPERATIONAL PHASE PROCEDURES

The following is a description of the various types of procedures used by Fermi 3 to govern the

design, operation, and maintenance of its nuclear generating plants. Fermi 3 follows the

guidance of Appendix A to Regulatory Guide 1.33 in identifying the types of activities that should

have procedures or instructions to control the activity. Each procedure shall be sufficiently

detailed for a qualified individual to perform the required function without direct supervision, but

need not provide a complete description of the system or plant process.
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3.1 Format and Content

Procedure format and content may vary from one location to the other. However, procedures

include the following elements as appropriate to the purpose or task to be described.

3.1.1 Title/Status

Each procedure is given a title descriptive of the work or subject it addresses, and includes a

revision number and/or date and an approval status.

3.1.1.1 Purpose/Statement of Applicability/Scope

The purpose for which the procedure is intended is clearly stated (if not clear from the title). The

systems, structures, components, processes or conditions to which the procedure applies are

also clearly described.

3.1.1.2 References

Applicable references, including reference to appropriate Technical Specifications, are required.

References are included within the body of the procedure when the sequence of steps requires

other tasks to be performed (according to the reference) prior to or concurrent with a particular

step.

3.1.1.3 Prerequisites/initial Conditions

Prerequisites/initial conditions identify those independent actions or procedures that must be

accomplished and plant conditions which must exist prior to performing the procedure. A

prerequisite applicable to only a specific portion of a procedure is so identified.

3.1.1.4 Precautions

Precautions alert the user to those important measures to be used to protect equipment and

personnel, including the public, or to avoid an abnormal or emergency situation during

performance of the procedure. Cautionary notes applicable to specific steps are included in the

mainbody of the procedure and are identified as such.

3.1.1.5 Limitations and actions

Limitations on the parameters being controlled and appropriate corrective measures to return the

parameter to the normal control band are specified.

3.1.1.6 Main body

The main body of the procedure contains the step-by-step instructions in the degree of detail

necessary for performing the required function or task.

3.1.1.7 Acceptance criteria

The acceptance criteria provide the quantitative or qualitative criteria against which the success

or failure (as of a test-type activity) of the step or action would be judged.
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3.1.1.8 Checklists

Complex procedures utilize checklists which may be included as part of the procedure or
appended to it.

3.2 Procedure Types

3.2.1 Administrative Control Procedures

These include administrative procedures, directives, policies, standards, and similar documents
that control the programmatic aspects of facility activities. These administrative documents
ensure that the requirements of regulatory and license commitments are implemented. Several
levels of administrative controls are applied ranging from those affecting the entire Company to

those prepared at the implementing group level. These documents establish responsibilities,
interfaces, and standard methods (rules of practice) for implementing programs. In addition to the
administrative controls described throughout this QAPD, instructions governing the following
activities are provided:

3.2.1.1 Operating Orders/Procedures

Instructions of general and continuing applicability to the conduct of business to the plant staff
are provided. Examples where these are applied include, but are not limited to, job turnover and
relief, designation of confines of control room, definition of duties of operators and others,
transmittal of operating data to management, filing of charts, limitations on access to certain

areas and equipment, shipping and receiving instructions. Provisions are made for periodic
review and updating of these documents, where appropriate.

3.2.1.2 Special Orders

Management instructions, which have short-term applicability and require dissemination, are
issued to encompass special operations, housekeeping, data taking, publications and their
distribution, plotting process parameters, personnel actions, or other similar matters. Provisions
are made for periodic review, updating, and cancellation of these documents, where appropriate.

3.2.1.3 Plant Security and Visitor Control

Procedures or instructions are developed to supplement features and physical barriers designed
to control access to the plant and, as appropriate, to vital areas within the plant. Information
concerning specific design features and administrative provisions of the plant security program is

confidential and thus accorded limited distribution. The security and visitor control procedures
consider, for example, physical provisions, such as: fences and lighting; lock controls for doors,
gates and compartments containing sensitive equipment; and provisions for traffic and access
control. Administrative provisions, such as: visitor sign-in and sign-out procedures; escorts and
badges for visitors; emphasis on inspection, observation and challenging of strangers by
operating crews; and a program of preemployment screening for potential employees are also
considered.
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3.2.1.4 Temporary Procedures

Temporary procedures may be used to direct operations during testing, refueling, maintenance,

and modifications to provide guidance in unusual situations not within the scope of the normal

procedures. These procedures ensure orderly and uniform operations for short periods when the

plant, a system, or a component of a system is performing in a manner not covered by existing

detailed procedures or has been modified or extended in such a manner that portions of existing

procedures do not apply. Temporary Procedures include designation of the period of time during

which they may be used and are subject to the procedure review process as applicable.

3.2.2 Engineering Procedures

These documents provide instructions for the preparation of engineering documents, engineering

analysis, and implementation of engineering programs. This includes activities such as designs;

calculations; fabrication, equipment, construction, and installation specifications; drawings;

analysis and topical reports; and testing plans or procedures. They include appropriate

references to industry codes and standards, design inputs, and technical requirements.

3.2.3 Installation Procedures

These documents provide instructions for the installation of components generally related to new

construction and certain modification activities. They include appropriate reference to industry

standards, installation specifications, design drawings, and supplier and technical manuals for

the performance of activities. These documents include provisions, such as hold or witness

points, for conducting and recording results of required inspections or tests. These documents

may include applicable inspection and test instructions subject to the requirements for test and

inspection procedures below.

3.2.4 System Procedures

These documents contain instructions for energizing, filling, venting, draining, starting up,

shutting down, changing modes of operation, and other instructions appropriate for operations of

systems related to the safety of the plant. Actions to correct off-normal conditions are invoked

following an operator observation or an annunciator alarm indicating a condition which, if not

corrected, could degenerate into a condition requiring action under an emergency procedure.

Separate procedures may be developed for correcting off-normal conditions for those events

where system complexity may lead to operator uncertainty. Appropriate procedures will also be

developed for the fire protection program.

3.2.5 Start-up Procedures

These documents contain instructions for starting the reactor from cold or hot conditions and

establishing power operation. This includes documented determination that prerequisites have

been* met, including confirmation that necessary instruments are operable and properly set;

valves are properly aligned, necessary system procedures, tests and calibrations have been

completed; and required approvals have been obtained.
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3.2.6 Shutdown Procedures

These documents contain guidance for operations during controlled shutdown and following

reactor trips, including instructions for establishing or maintaining hot shutdown/standby or cold

shutdown conditions, as applicable. The major steps involved in shutting down the plant are

specified, including instructions for such actions as monitoring and controlling reactivity, load

reduction and cooldown rates, sequence for activating or deactivating equipment, requirements

for prompt analysis for causes of reactor trips or abnormal conditions requiring unplanned

controlled shutdowns, and provisions for decay heat removal.

3.2.7 Power Operation and Load Changing Procedures

These documents contain instructions for steady-state power operation and load changing.

These type documents include, as examples, provisions for use of control rods, chemical shim,

coolant flow control, or any other system available for short-term or long-term control of reactivity,

making deliberate load changes, responding to unanticipated load changes, and adjusting

operating parameters.

3.2.8 Process Monitoring Procedures

These documents contain instructions for monitoring performance of plant systems to assure that

core thermal margins and coolant quality are maintained in acceptable status at all times, that

integrity of fission product barriers is maintained, and that engineered safety features and

emergency equipment are in a state of readiness to keep the plant in a safe condition if needed.

Maximum and minimum limits for process parameters are appropriately identified. Operating

procedures address the appropriate nature and frequency of this monitoring.

3.2.9 Fuel Handling Procedures

These documents contain instructions for core alterations, accountability of fuel and partial or

complete refueling operations that include, for example, continuous monitoring of neutron flux

throughout core loading, periodic data recording, audible annunciation of abnormal flux

increases, and evaluation of core neutron multiplication to verify safety of loading increments.

Procedures are also provided for receipt and inspection of new fuel, and for fuel movements in

the spent fuel storage areas. Fuel handling procedures include prerequisites to verify the status

of systems required for fuel handling and movement; inspection of replacement fuel and control

rods; designation of proper tools, proper conditions for spent fuel movement, proper conditions

for fuel cask loading and movement; and status of interlocks, reactor trip circuits and mode

switches. These procedures provide requirements for refueling, including proper sequence,

orientation and seating of fuel and components, rules for minimum operable instrumentation,

actions for response to fuel damage, verification of shutdown margin, communications between

the control room and the fuel handling station, independent verification of fuel and component

locations, criteria for stopping fuel movements, and documentation of final fuel and component

serial numbers (or other unique identifiers) and locations.
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3.2.10 Maintenance Procedures

These documents contain instructions in sufficient detail to permit maintenance work to be

performed correctly and safely, and include provisions, such as hold or witness points, for

conducting and recording results of required inspections or tests. These documents may include

applicable inspection or test instructions subject to the requirements for test and inspection

procedures below. Appropriate referencing to other procedures, standards, specifications, or

supplier manuals is provided. When not provided through other documents, instructions for

equipment removal and return to service, and applicable radiation protection measures (such as

protective clothing and radiation monitoring) will be included. Additional maintenance procedure

requirements are addressed in NQA-1 -1994, Subpart 2.18, Section 2.2, Procedures.

3.2.11 Radiation Control Procedures

These documents contain instructions for implementation of the radiation control program

requirements necessary to meet regulatory commitments, including acquisition of data and use of

equipment to perform necessary radiation surveys, measurements and evaluations for the

assessment and control of radiation hazards. These procedures provide requirements for

monitoring both external and internal exposures of employees, utilizing accepted techniques;

routine radiation surveys of work areas; effluent and environmental monitoring in the vicinity of

the plant; radiation monitoring of maintenance and special work activities, and for maintaining

records demonstrating the adequacy of measures taken to control radiation exposures to

employees and others.

3.2.12 Calibration and Test Procedures

These documents contain instructions for periodic calibration and testing of instrumentation and

control systems, and for periodic calibration of measuring and test equipment used in activities

affecting the quality of these systems. These documents provide for meeting surveillance

requirements and for assuring measurement accuracy adequate to keep safety-related

parameters within operational and safety limits.

3.2.13 Chemical and Radiochemical Control Procedures

These documents contain instructions for chemical and radiochernical control activities and

include: the nature and frequency of sampling and analyses; instructions for maintaining coolant

quality within prescribed limits;. and limitations on concentrations of agents that could cause

corrosive attack, foul heat transfer surfaces, or become sources of radiation hazards due to

activation. These documents also provide for the control, treatment and management of

radioactive wastes, and control of radioactive calibration sources.

3.2.14 Emergency Operating Procedures

These documents contain instructions for response to potential emergencies so that a trained

operator will know in advance the expected course of events that will identify an emergency and

the immediate actions that are taken in response. Format and content of emergency procedures



Insert 2 (Continued)

are based on NUREG and Owner's Group(s) guidance that identify potential emergency

conditions and require such procedures to include, as appropriate, a title, symptoms to aid in

identification of the nature of the emergency, automatic actions to be expected from protective

systems, immediate operator actions for operation of controls or confirmation of automatic

actions, and subsequent operator actions to return the reactor to a normal condition or provide

for a safe extended shutdown period under abnormal or emergency conditions.

3.2.15 Emergency Plan Implementing Procedures

These documents contain instructions for activating the Emergency Response Organization and

facilities, protective action levels, organizing emergency response actions, establishing

necessary communications with local, state and federal agencies, and for periodically testing the

procedures, communications and alarm systems to assure they function properly. Format and

content of such procedures are such that requirements of each facility's NRC approved

Emergency Plan are met.

3.2.16 Test and Inspection Procedures

These documents provide the necessary measures to assure quality is achieved and maintained

for the nuclear facilities. The instructions for tests and inspections may be included within other

procedures, such as installation and maintenance procedures, but will contain the objectives,
acceptance criteria, prerequisites for performing the test or inspection, limiting conditions, and

appropriate instructions for performing the test or inspection, as applicable. These procedures

also specify any special equipment or calibrations required to conduct the test or inspection and

provide for appropriate documentation and evaluation by responsible authority to assure test or

inspection requirements have been satisfied. Where necessary, hold or witness points are

identified within the procedures and require appropriate approval for the work to continue beyond

the designated point. These procedures provide for recording the date, identification of those

performing the test or inspection, as-found condition, corrective actions performed (if any), and

as-left condition, as appropriate for the subject test or inspection.

SECTION 4 CONTROL OF SYSTEMS AND EQUIPMENT IN THE
OPERATIONAL PHASE

Permission to release systems and equipment for maintenance or modification is controlled by

designated operating personnel and documented. Measures, such as installation of tags or locks

and releasing stored energy, are used to ensure personnel and equipment safety. When entry

into a closed system is required, Fermi 3 has established control measures to prevent entry of

extraneous material and to assure that foreign material is removed before the system is reclosed.

Administrative procedures require the designated operating personnel to verify that the system or

equipment can be released and determine the length of time it may be out of service. In making

this determination, attention is given to the potentially degraded degree of protection where one

subsystem of a redundant safety system is not available for service. Conditions to be considered
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in preparing equipment for maintenance include, for example: shutdown margin; method of

emergency core cooling; establishment of a path for decay heat removal; temperature and

pressure of the system; valves between work and hazardous material; venting, draining and

flushing; entry into closed vessels; hazardous atmospheres; handling hazardous materials; and

electrical hazards.

When systems or equipment are ready to be returned to service, designated operating personnel

control placing the items in service and document its functional acceptability. Attention is given to

restoration of normal conditions, such as removal of jumpers or signals used in maintenance or

testing, or actions such as returning valves, breakers or switches to proper start-up or operating

positions from "test" or "manual" positions. Where necessary, the equipment placed into service

receives additional surveillance during the run-in period.

Independent verifications, where appropriate, are used to ensure that the necessary measures

have been implemented correctly. The minimum requirements and standards for using

independent verification are established in company documents.

SECTION 5 PLANT MAINTENANCE

Fermi 3 establishes controls for the maintenance or modification of items and equipment subject

to this QAPD to ensure quality at least equivalent to that specified in original design bases and

requirements, such that safety-related structures, systems and components are maintained in a

manner that assures their ability to perform their intended safety function(s). Maintenance

activities (both corrective and preventive) are scheduled and planned so as not to unnecessarily

compromise the safety of the plant.

In establishing controls for plant maintenance, Fermi 3 commits to compliance with NQA-1-1994,

Subpart 2.18, with the following clarifications:

Where Subpart 2.18 refers to the requirements of ANS-3.2, it shall be interpreted to mean

the applicable standards and requirements established within the Fermi 3 QAPD

Section 2.3 requires cleanliness during maintenance to be in accordance with Subpart 2.1.

The commitment to Subpart 2.1 is described in the Fermi 3 QAPD, Part 11, Section 13.2.


