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1.0

PURPOSE

South Carolina Electric and Gas Company (SCE&G), the Licensee, requests a permanent
exemption from the provisions of 10 CFR 52, Appendix D, Section III.B, “Design Certification
Rule for the AP1000 Design, Scope and Contents,” to allow a departure from elements of the
certification information in Tier 1 of the generic AP1000 Design Control Document (DCD). The
regulation, 10 CFR 52, Appendix D, Section III.B, requires an applicant or licensee referencing
Appendix D to 10 CFR Part 52 to incorporate by reference and comply with the requirements of
the Appendix, including certified information in the DCD Tier 1. The Tier 1 information for which
a plant-specific departure and exemption is being requested includes a change to Tier 1 to
remove the tie rods connecting the shield plate to the radial roof beam from Tier 1 Figures 3.3-1
and 3.3-2 (SUNSI).
This request for exemption provides the technical and regulatory basis to demonstrate that 10
CFR 52.63, §52.7, and §50.12 requirements are met and will apply the requirements of 10 CFR
52, Appendix D, Section VIII.A.4 to allow departures from generic Tier 1 information.
2.0

BACKGROUND

SCE&G is the holder of Combined License Nos. NPF-93 and NPF-94, which authorizes
construction and operation of two Westinghouse Electric Company AP1000 nuclear plants,
named Virgil C. Summer Nuclear Station (VCSNS) Units 2 and 3, respectively.
The proposed change is needed because the tie rods are not included in the structural analysis
of the shield building roof and are removed from the design of the shield building.
An exemption from elements of the AP1000 certified (Tier 1) design information to allow a
departure from the design description is requested.
3.0

TECHNICAL JUSTIFICATION OF ACCEPTABILITY

An exemption is requested to depart from AP1000 generic DCD Tier 1 material in as described
above.
The proposed changes affect the design details of the shield building structural design,
specifically, the shield plate is supported by structural shapes connected to the shield building
roof compression ring. The original design of the shield plate included tie rods connecting the
radial beams supporting the shield building conical roof to the shield plate to stabilize the shield
plate. The structural analysis of the shield building has shown that these tie rods are not needed
and they are removed from the design of the support of the shield plate.
The proposed change is acceptable because the design functions of the shield building, as
seismic Category I structures continues to comply with the regulatory acceptance criteria,
codes, and industry standards specified in the UFSAR, and provide required fire protection and
radiological protection features, continue to be met. The proposed change does not adversely
affect any safety-related equipment or function, design function, radioactive material barrier, or
safety analysis.
Detailed technical justification supporting this request for exemption is provided in Section 3 of
the associated License Amendment Request in Enclosure 7 of this letter.
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4.0

JUSTIFICATION OF EXEMPTION

10 CFR Part 52, Appendix D, Section VIII.A.4 and 10 CFR 52.63(b)(1) govern the issuance of
exemptions from elements of the certified design information for AP1000 nuclear power plants.
Since the Licensee has identified a change (as discussed in Enclosure 7 of the accompanying
License Amendment Request) that impacts Tier 1, an exemption to the certified design
information in Tier 1 is needed.
10 CFR Part 52, Appendix D, and 10 CFR 50.12, §52.7, and §52.63 state that the NRC may
grant exemptions from the requirements of the regulations provided six conditions are met: 1)
the exemption is authorized by law [§50.12(a)(1)]; 2) the exemption will not present an undue
risk to the health and safety of the public [§50.12(a)(1)]; 3) the exemption is consistent with the
common defense and security [§50.12(a)(1)]; 4) special circumstances are present
[§50.12(a)(2)(ii)]; 5) the special circumstances outweigh any decrease in safety that may result
from the reduction in standardization caused by the exemption [§52.63(b)(1)]; and 6) the design
change will not result in a significant decrease in the level of safety [Part 52, App. D, VIII.A.4].
The requested exemption to remove the tie rods connecting the shield plate to the radial roof
beam from Tier 1 Figures 3.3-1 and 3.3-2 (SUNSI) satisfies the six criteria for granting specific
exemptions, as described below.
1. This exemption is authorized by law
The NRC has authority under 10 CFR §§ 50.12, 52.7, and 52.63 to grant exemptions
from the requirements of NRC regulations. Specifically, 10 CFR §§50.12 and 52.7 state
that the NRC may grant exemptions from the requirements of 10 CFR Part 52 upon a
proper showing. No law exists that would preclude the changes covered by this
exemption request. Additionally, granting of the proposed exemption does not result in a
violation of the Atomic Energy Act of 1954, as amended, or the Commission's
regulations.
Accordingly, this requested exemption is "authorized by law," as required by 10 CFR
50.12(a)(1).
2. This exemption will not present an undue risk to the health and safety of the
public
The proposed exemption from the requirements of 10 CFR Part 52, Appendix D, Section
III.B would allow changes to elements of the plant-specific DCD Tier 1 information to
depart from the AP1000 certified design information. The plant-specific Tier 1 DCD will
continue to reflect the approved licensing basis for the Licensee and will maintain a
consistent level of detail with that which is currently provided elsewhere in Tier 1 of the
plant-specific DCD.

The proposed change will not impact the ability of the components to perform their
design functions. There is no change to plant systems or the response of systems to
postulated accident conditions. There is no change to the predicted radioactive releases
due to postulated accident conditions. The plant response to previously evaluated
accidents or external events is not adversely affected, and the change described does
not create any new accident precursors. Therefore, no adverse safety impact that would
present any additional risk to the health and safety is present. The affected Design
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Description in the plant-specific Tier 1 DCD will also continue to provide the detail
necessary to support the performance of the associated ITAAC.
Therefore, the requested exemption from 10 CFR 52, Appendix D, Section III.B would
not present an undue risk to the health and safety of the public.
3. The exemption is consistent with the common defense and security
The proposed exemption from requirements of 10 CFR Part 52, Appendix D, Section
III.B would allow changes to elements of the plant-specific DCD Tier 1 information to
depart from the AP1000 certified design. The exemption does not alter the design,
function, or operation of any structures or plant equipment that is necessary to maintain
a safe and secure status of the plant. The proposed exemption has no impact on plant
security or safeguards procedures.
Therefore, the requested exemption is consistent with the common defense and
security.
4. Special circumstances are present
10 CFR 50.12(a)(2) lists six "special circumstances" for which an exemption may be
granted. Pursuant to the regulation, it is necessary for one of these special
circumstances to be present in order for the NRC to consider granting an exemption
request. The requested exemption meets the special circumstances of 10 CFR
50.12(a)(2)(ii). That subsection defines special circumstances as when “Application of
the regulation in the particular circumstances would not serve the underlying purpose of
the rule or is not necessary to achieve the underlying purpose of the rule.”
The rule under consideration in this request for exemption is 10 CFR Part 52, Appendix
D, Section III.B, which requires that a licensee referencing the AP1000 Design
Certification Rule (10 CFR Part 52, Appendix D) shall incorporate by reference and
comply with the requirements of Appendix D, including Tier 1 information. The COLs
reference the AP1000 Design Certification Rule and incorporate by reference the
requirements of 10 CFR Part 52, Appendix D, including Tier 1 information. The
underlying purpose of Appendix D, Section III.B is to describe and define the scope and
contents of the AP1000 design certification, and to require compliance with the design
certification information in Appendix D.
The proposed change does not impact the ability of any structures, systems, or
components to perform their functions or negatively impact safety. Accordingly, this
exemption from the certification information will enable the Licensee to safely construct
and operate the AP1000 facility consistent with the intent of the scope and contents of
the design certified by the NRC in 10 CFR Part 52, Appendix D.
Therefore, special circumstances are present, because application of the current generic
certified design information in Tier 1 as required by 10 CFR Part 52, Appendix D,
Section III.B, in the particular circumstances discussed in this request is not necessary
to achieve the underlying purpose of the rule.
5. The special circumstances outweigh any decrease in safety that may result from
the reduction in standardization caused by the exemption
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Based on the non-standard nature of the changes to the plant-specific Tier 1 information
in this limited area and the understanding that these changes are not related to system
functions, these changes will not have a negative impact. Nevertheless, if other AP1000
licensees do not elect to request this exemption, the special circumstances continue to
outweigh any decrease in safety from the reduction in standardization because the key
design functions associated with this request will continue to be maintained. This
exemption request and the associated marked-up table demonstrate that there is a
minimal change from the generic AP1000 DCD, minimizing the reduction in
standardization and consequently the safety impact from the reduction.
Therefore, the special circumstances associated with the requested exemption outweigh
any decrease in safety that may result from the reduction in standardization caused by
the exemption.
6. The design change will not result in a significant decrease in the level of safety.
The requested exemption does not adversely impact the level of safety because the
design changes associated with this exemption request will not adversely affect the
ability of any systems or equipment to perform their design functions, there are no new
failure modes introduced by these changes and the level of safety provided by the
current systems and equipment is maintained. It is concluded that the design change
associated with this proposed exemption will not result in a significant decrease in the
level of safety.
5.0

RISK ASSESSMENT

A risk assessment was not determined to be applicable to address the acceptability of this
proposal.
6.0

PRECEDENT EXEMPTIONS

None identified.
7.0

ENVIRONMENTAL CONSIDERATION

A review of the requested amendment has determined that anticipated construction and
operational effects of the proposed amendment do not involve (i) a significant hazards
consideration, (ii) a significant change in the types or significant increase in the amounts of any
effluents that may be released offsite, or (iii) a significant increase in the individual or cumulative
occupational radiation exposure. Accordingly, the requested amendment meets the eligibility
criteria for categorical exclusion set forth in 10 CFR 51.22(c)(9). Therefore, pursuant to 10 CFR
51.22(b), an environmental impact statement or environmental assessment of the proposed
amendment and exemption is not required.
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8.0

CONCLUSION

The proposed changes to Tier 1 information are necessary and the exemption request was
confirmed to meet the requirements of 10 CFR 52.63, “Finality of Design Certifications,” 10 CFR
50.12, “Specific Exemptions,” and 10 CFR 52 Appendix D, “Design Certification Rule for the
AP1000.” Specifically, the exemption request meets the criteria of 10 CFR 50.12(a)(1) in that
the request is authorized by law, presents no undue risk to public health and safety, and is
consistent with the common defense and security. Furthermore, approval of this request does
not result in a significant decrease in the level of safety, presents special circumstances, does
not present a significant decrease in safety as a result of a reduction in standardization, and
meets the eligibility requirements for categorical exclusion.
9.0

REFERENCES

None
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Associated Licensing Basis Changes related to the Shield Building Roof Changes.
UFSAR Figure 3H.5-11 (Sheet 6 of 6) Design of Shield Building: Tank/Compression Ring
Roof Interface Reinforcement - Revise information as shown below.
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UFSAR Figure 3H.5-14 Elevation View of Tension Ring and Air Inlets - Revise information
as shown below.
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UFSAR Figure 3H.5-15 Shield Building Tension Ring - Revise information as shown below.
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UFSAR Subsection 3H.5.6, Shield Building Roof and Connections - Revise information as
shown below.
[…The design of the shield building is shown in Figure 3H.5-11 (Sheets 1-6). These figures show
the typical details of the “Tension Ring,” the “Air Inlet Structure,” and the “Exterior Wall of the
Passive Containment Cooling System Tank.” Figure 3H.5-16, Sheets 1 and 2, also shows the
typical dimensions of the surface plates and the SC to RC connections on the shield building
cylindrical segment.]* The column line and auxiliary building roof information in Figure 3H.5-16 is
shown for reference and is not Tier 2* information. Interferences such as penetrations; openings;
and embedded pipe, conduit, and anchors can cause localized variances with design details
shown in the figure.
UFSAR Subsection 3H.5.6.1, Air Inlets and Tension Ring - Revise information as shown
below.
[… The tension ring also contains 32 radial beam seat connections where the W36 x 393 radial
beams for the conical roof are connected.
…Tie bars and studs may be omitted in local areas due to design features and other obstructions,
such as penetrations, embedments and embedded pipe, conduit, and anchors.]* In the vicinity of
the opening through the air inlet region, pipes and other design elements are not provided and the
design details can vary from that shown on the figures.
[The tension ring is designed as a structural steel box structure with concrete infill and shear
studs…The tension ring is designed to ANSI/AISC N690 and is a concrete-filled box girder, with
two continuous 1.5-inch-thick steel plates top and bottom, which connect the inner liner plate to
the outer liner plate, as shown in Figure 3H.5-15.]* Interferences such as penetrations;
embedments; openings for concrete placement; and embedded pipe, conduit, and anchors can
cause localized variances with the design details shown in the figure.
UFSAR Subsection 3H.5.6.2, Compression Ring and Interior Wall of Passive Containment
Cooling Water Storage Tank - Revise information as shown below.
[…The configuration and reinforcement of the compression ring and the connection to the interior
wall of the passive containment cooling water storage tank is shown in Figure 3H.5-11.]*
Interferences such as penetrations; leak chases; and embedded pipe, conduit, and anchors can
cause localized variances with the reinforcement design details shown in the figure.
[Additional information is provided in Table 3H.5-15.]*
UFSAR Subsection 3H.5.6.3, Knuckle Region and Exterior Wall of Passive Containment
Cooling System Tank - Revise information as shown below.
[…The governing loads for design of the exterior wall are the hydrostatic pressure of the water,
the in-plane and out-of-plane seismic response, and the temperature gradient across the wall.
The reinforcement is shown in Figure 3H.5-11.]* Interferences such as penetrations; leak chases;
and embedded pipe, conduit, and anchors can cause localized variances with the reinforcement
design details shown in the figure. [The reinforcement required and the reinforcement provided is
summarized in Table 3H.5-9.
Additional information is provided in Table 3H.5-15.]*
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UFSAR Table 3H.5-9 (Sheet 1 of 3) Shield Building Roof Reinforcement Summary (Tension
Ring) - Revise information as shown below (figure blow-up is shown on the following
pages).

Location
Section
2 lower

Angles
5.625°
84.375°
0°

1 lower
90°

Location
Section Angles
5.625°
2 lower
84.375°
0°
1 lower
90°

Tension Ring – Axial Force and Bending Verification
Seismic
Maximum
Maximum
Stresses
Steel Area
Maximum
fa
Required(2)
Seismic
[Steel Area
Stresses
Fy
ksi
ksi
(in2/ft)
L/C
Provided]*
ksi
9
14.31
12.52
17
14.31
7.74
13.15
50
[Liner 1 1/2" =
15.35
9.21
12.97
18 (in2/ft) (Min)]*
9
15.35
11.39
17
14.46
Tension Ring – Shear Force and Torsion Verification
Seismic
Maximum
Maximum
Stresses
Steel Area
Maximum
Seismic
fv
Required(2)
Stresses
Fy
[Steel Area
L/C
ksi
ksi
(in2/ft)
ksi
Provided]*
17
4.83
18
9
5.52
11
5.52
[Liner 1 1/2" =
5.04
50
6.28
5.65
18 (in2/ft) (Min.)]*
18
3.20
17
6.28
4
11
9
5.80

*NRC Staff approval is required prior to implementing a change in this information.
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(1)

[Design Limit
for Ratio
Max Required/
Provided]*

[0.430.51 + 2%]*

(1)

[Design Limit
for Ratio
Max Required/
Provided]*

[0.280.31 + 2%]*
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UFSAR Table 3H.5-9 (Sheet 1 of 3) Shield Building Roof Reinforcement Summary (Tension
Ring) - Revise information as shown below (figure blow-up continued).
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UFSAR Table 3H.5-9 (Sheet 1 of 3) Shield Building Roof Reinforcement Summary (Tension
Ring) - Revise information as shown below (figure blow-up continued).
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UFSAR Table 3H.5-9 (Sheet 2a of 3) Shield Building Roof Reinforcement Summary (Air
Inlet) - Revise information as shown below.

Location
(Figure 3H.5-11)
Section

Angles
0°-5.625°

5+6
84.375°-90°
8
7

0°-5.625°
84.375°-90°
0°-5.625°

9
84.375°-90°
0°-5.625°
11
84.375°-90°

AIS Reinforcement Summary – Horizontal Sections
Steel Area (Vertical Direction – Z Local Dir.)
Required - Seismic Load
Combinations
Maximum
(in2/ft)
Required(2)
Seismic L/C
Values
(in2/ft
[Provided]*
16
1.65
8
1.91
1.41
8
1.80
2.10
16
2.38
[Liner 1" = 12 (in2/ft)
2.10
2.38
(Min.)]*
1.69
8
2.15
2.10
16
2.26
1.69
8
24
2.27
1.61
16
1.73
1.61
[Liner 3/41" = 912 (in2/ft)
1.73
(Min.)]*
1.21
24
1.53

*NRC Staff approval is required prior to implementing a change in this information.
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[Design Limit(1)
for Ratio
Max Required/
Provided]*

[0.1750.20 + 2%]*

[0.180.15 + 2%]*
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UFSAR Table 3H.5-9 (Sheet 2b of 3) Shield Building Roof Reinforcement Summary (Air
Inlet) - Revise information as shown below (figure blow-up is shown on the following
pages).
AIS Reinforcement Summary – Vertical Sections
Location
(Figure 3H.5-11)

Section

Angles
0

3 Upper
90°
0
3 Lower
90°
5.625°
4 Upper
84.375°
5.625°
4 Lower
84.375°

Steel Area (Hoop Direction – Y Local Dir.)
Required - Seismic Load
Combinations
Maximum
(in2/ft)
Required(2)
Seismic L/C
Values
(in2/ft)
[Provided]*
9.56
9
9.97
8.32
17
9.25
8.14
9
8.45
7.03
18
17
7.75
10.04
[Liner 1" = 12 (in2/ft)
10.53
(Min.)]*
10.04
9
10.53
8.69
17
9.75
7.98
9
10
8.26
6.82
19
7.54

(1)

[Design Limit
for Ratio
Max Required/
Provided]*

[0.840.88 + 2%]*

*NRC Staff approval is required prior to implementing a change in this information.
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UFSAR Table 3H.5-9 (Sheet 2b of 3) Shield Building Roof Reinforcement Summary (Air
Inlet) - Revise information as shown below (figure blow-up continued).
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UFSAR Table 3H.5-9 (Sheet 2b of 3) Shield Building Roof Reinforcement Summary (Air
Inlet) - Revise information as shown below (figure blow-up continued).
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UFSAR Table 3H.5-9 (Sheet 2c of 3) Shield Building Roof Reinforcement Summary (Air
Inlet) - Revise information as shown below.

Locations
(Figure 3H.5-11)
Angles
0°5.625°

84.375°90°

0°5.625°

84.375°90°

0°5.625°

84.375°90°

0°5.625°

84.375°90°

Section
Max of Vertical
Sections
3 upper - 4 upper
Horizontal
Section 5+6
Max of Vertical
Sections
3 upper - 4 upper
Horizontal
Section 5+6
Max of Vertical
Sections
3 upper - 4 upper
Horizontal
Section 87
Max of Vertical
Sections
3 upper - 4 upper
Horizontal
Section 87
Max of Vertical
Sections
3 upper - 4 upper
Horizontal
Section 9
Max of Vertical
Sections
3 upper - 4 upper
Horizontal
Section 9
Max of Vertical
Sections
3 upper - 4 upper
Horizontal
Section 11
Max of Vertical
Sections
3 upper - 4 upper
Horizontal
Section 11

Out of Plane Shear Reinforcement Summary – AIS
Required - Seismic Load
Combinations
(in2/ft)
Maximum
Seismic
[Steel Area
Required(2)
L/C
Values
Sum
(in2/ft
Provided]*
1

0.10
0.13

(1)

[Design Limit
for Ratio
Max Required/
Provided]*

0.10
0.13

0.00

1

0.10
0.12

0.10
0.12

0.00
9
1

0.10
0.34
0.24
0.10

1

0.30
0.20
0.34

0
18

0
11

0.093
0.21
0.127
0.00
0.183
0.21

0.22
0.21

0.18
0.21

0.000
1
18

0.167
0.21

0.17
0.21

0.000
0
11

0.02
0.21

0.02
0.21

0.00

*NRC Staff approval is required prior to implementing a change in this information.
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[(3)#6 3/4" TIE
BAR
@2.8125°
(41.36")
(8 1/2" in vertical
direction) = 0.54
0.50 (in2/
ft) (Min.)]*

[0.630.68 +
2%]*
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UFSAR Table 3H.5-9 (Sheet 3 of 3) Shield Building Roof Reinforcement Summary (Exterior
Wall of Passive Containment Cooling System Tank) - Revise information as shown below.
Wall
Segment

Location
(Figure 3H.5-11
Sheet 5 of 6)
Vertical

Bottom

Hoop
Shear

Reinforcement on Each Face, in2/ft
Maximum
Required
1.37
1.49
0.67
0.80
0.07
0.15

Provided (Minimum)
1#118@1.21.12
[1.72
5° & 1#11@
2.75
1.125°

Ratio
Required/
Provided
0.80
0.54

1#9@6"

2

1#64@1.
20.5625°x126"
1#118@1.
21.125° & 1#11
@1.125°

0.48
0.94

0.33
0.40
0.15
0.16

1.72
2.75

0.37
0.23

Vertical

0.64

Hoop

1.85
1.93

1#9@6"

2

0.92
0.97

Vertical

0.52

1#118@1.
21.125° & 1#11
@1.125°

1.72
2.75

0.30
0.19

Hoop

0.79

1#9@6"

2]*

0.39
0.40

Mid-height

Top

*NRC Staff approval is required prior to implementing a change in this information.

UFSAR Table 3H.5-15 Shield Building Roof Reinforcement Ratio of Code Required Versus
Provided - Revise information as shown below.
Critical Sections

Stress
Component

[Conical Roof Steel Beams]* (1)

Axial + Bending

-

Shear

-

[Conical Roof Near Tension
Ring]*

Radial
Hoop

[Knuckle Region]*

Vertical
Radial
Hoop

[Compression Ring]*

Vertical
Radial
Hoop

Required
in2/ft

1.80
4.31
1.37
1.49
1.52
2.85
1.37
2.64
1.04
1.24
3.09
2.14
2.49

Provided
(Minimum)
in2/ft
[Radial Beams
W36 X 393395(2)]*
[1.962.34]*
[4.68]*
[1.722.75]*
[2.233.55]*
[3.12]*
[1.482.40]*
[4.423.56]*
[3.12]*

Reinforcement
Ratio
1.33
8.33
1.09
1.30
1.09
1.25
1.85
1.47
1.25
2.28
1.18
1.42
1.94
1.43
1.15
1.45
1.25

Note:
1. Steel Roof beams are not considered as reinforcement for the reinforced concrete roof. Ratio for conical roof steel beams is
based on demand and allowable stresses in psi.
2. Built-up plate girders can be substituted for rolled shape. The section dimensions of the built-up plate girders are specified in
Figure 3H.5-11 Sheet 1.
*NRC Staff approval is required prior to implementing a change in this information.
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