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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION
APR1400 Design Certification
Korea Electric Power Corporation / Korea Hydro & Nuclear Power Co., LTD
Docket No. 52-046
RAI No.:

129-8085

SRP Section:

03.08.01 – Concrete Containment

Application Section:

03.08.01

Date of RAI Issue:

08/05/2015

Question No. 03.08.01-1
Appendix A to 10 CFR Part 50, General Design Criteria1, 2, 4, 16 and 50, provide the regulatory
requirements for the design of the concrete containment. Standard Review Plan (SRP) 3.8.1,
Section II.3 discusses the loads and load combinations normally applicable to concrete
containments with emphasis on the extent of compliance with Article CC-3230 of Section III,
Division 2, of the American Society of Mechanical Engineers (ASME) Boiler and Pressure
Vessel Code, with additional guidance provided in Regulatory Guide 1.136, “Design Limits,
Loading Combinations, Materials, Construction, and Testing of Concrete Containments.”
APR1400 DCD Tier 2, Section 3.8.1.3, “Loads and Load Combinations,” states that the
containment is designed to resist the loads given in the ASME Code and RG 1.136 with some
exceptions. The staff reviewed the information pertaining to the applicable design loads and
various combinations provided by the applicant and noticed that additional information is
needed in order for the staff to complete its evaluation. In accordance with SRP 3.8.1, and
Appendix A to 10 CFR Part 50, General Design Criteria 1, 2, 4, 16 and 50, the applicant is
requested to address the following and include this information in the DCD:
a.

Provide a description for other loads which are included in the load combinations
presented in DCD Table 3.8-2, but are not defined in DCD Section 3.8.1.3.2, i.e., G, H,
Hs, and Ps, as well as Dd, Lh, and C which are identified in the footnotes to the table.

b.

In DCD Section 3.8.1.3.2, the seismic load (Es) is defined as loads generated by the
safe shutdown earthquake (SSE) in which only the actual dead loads and live loads are
considered in evaluating seismic response forces. Since it is not clear whether full live
load or a portion of the live load is considered when evaluating the seismic response
forces in design, provide this information and the basis for that approach. This seismic
inertial live load would be in addition to the separate live load used in the applicable
load combinations.
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c.

DCD Section 3.8.1.3, item b, describes the load combination associated with the
combustible hydrogen generation due to fuel clad metal-water reaction. Identify what is
the pressure calculated for this loading condition and if it is greater than 45 psig, what
pressure is used in the design.

d.

In DCD Table 3.8-2, “Seismic Category I Structure Load Combination for the Reactor
Containment Building,” it is not clear why both load combinations (LCs) 13 and 14 were
provided with the only difference being that in LC 13, W is included and in LC 14, W is
omitted. KHNP is requested to explain whether they followed the approach that if any
load reduces the effects of other loads, then that load is omitted. The use of LC 13 and
14 suggests that this approach may not have been followed.

e.

Explain where in DCD Sections 3.8.1.3 and 3.8.3.3 the load descriptions and load
combinations for consideration of safety/relief valve actuation loads on the containment
and containment internal structures are described and whether or not the safety/relief
valve actuation loads include potential direct loads on the structures and potential
building dynamic response loads.

f.

DCD Section 3.8.1.3 does not describe the safety/relief valve actuation load, if
applicable, and the method used for combining dynamic loads that include SSE, LOCA
and safety/relief valve actuation. Provide this information and indicate if it is in
accordance with SRP 3.8.1 (including Appendix A) and Regulatory Guide (RG) 1.136,
“Materials, Construction, and Testing of Concrete Containments,” Revision 3.

Response
a.

Loads G, H, Hs, Ps, Dd, Lh, and C are defined as follows;
-

Valve actuation load (G)
Loads resulting from relief valve or other high energy device actuation

-

Design flood/precipitation load (H)
Flood loads on seismic Category I structures are determined based on the
maximum site flood levels specified in DCD Tier 2, Chapter 2.

-

Probable maximum flood/precipitation (Hs)
Hs is the forces, due to the probable maximum precipitation as well as the
maximum flood level, which includes the effects of seiches, surges, waves, and
tsunamis.

-

Severe accident pressure (Ps)
The pressure loads during an accident that releases hydrogen generated from
100 percent fuel clad metal-water reaction accompanied by hydrogen burning are
combined together.
1) Fuel clad metal-water reaction pressure – Pg1
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Pressure loads from 100 percent fuel clad metal-water reaction
2) Hydrogen combustion pressure – Pg2
Pressure loads from hydrogen combustion
-

Self-weight of structure (Dd)
Dd is the load from the self-weight of the structure, including waterproofing, siding,
and insulation.

-

Hydrostatic load (Lh)
Hydrostatic loads are due to weight and pressures of fluids with well-defined
densities and controllable maximum heights.

-

Crane and Trolley Loads (C)
This load is the crane and trolley lifted load, including impact load, longitudinal
load, and lateral load. All of these loads shall be considered as acting
simultaneously. This load is described in detail in DCD Tier 2, Subsection 3.8.4.3.1.

Loads G, H, Hs, Ps, and C will be described in DCD Tier 2, Subsection 3.8.1.3.2. Loads
Dd and Lh are currently defined in Table 3.8-8; pointers will be added to the applicable
notes of Table 3.8-2. DCD Tier 2, Subsection 3.8.1.3.2 and Table 3.8-2 will be revised
as shown in the attachment associated with this response.
b.

Because removal of equipment in the containment building is not allowed during
operation, there is no live load assigned to the RCB slabs as floor load when evaluating
seismic response forces. Only 75 percent of design snow load is applied to the
containment dome, in accordance with SRP 3.7.2, Section II.3.D. This snow load is
considered separately in seismic analysis.

c.

The pressure of Ps (Pg1+Pg2) is determined by using the adiabatic, isochoric, complete
combustion (AICC) pressure evaluation. Based on the results of this evaluation, the
upper-bound value for the pressure load as a result of slow deflagrations of hydrogen
produced from 100 percent metal-water reaction is 85.14 psig, and it is uniformly
distributed in the containment. The final value of Ps, with safety margin included, is
determined to be 109 psig.

d.

If any load reduces the effects of other loads, that load is omitted in the design. Load
combination (LC) 13 in Table 3.8-2 will be omitted as indicated in the attachment
associated with this response since LC 13 is less severe than LC 14. The load
combinations in Table 3.8-2 are in accordance with ASME CC Table 3230-1. However,
OBE seismic load Eo was omitted per DCD Tier 2, Subsection 3.7.1.

e.

DCD Tier 2, Subsection 3.8.1.3 does not describe pilot-operated safety relief valve
(POSRV) actuation load since POSRV actuation loads are not applied on the
containment wall.
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For the containment internal structures, POSRV actuation loads are transmitted
through the pressurizer (DCD Tier 2, Subsection 3.8.3.1.4 and 3.8A.1.4.3.1.3).
Therefore, the loads are treated as a kind of reactor coolant system (RCS) support
load. For RCS support loads, the governing load, either POSRV actuation or branch
line pipe break (BLPB) load, has been applied on the pressurizer enclosure room wall
and slab.
For POSRV discharge load, a hydrodynamic pressure which is generated by the
explosion of air during POSRV discharge, is applied to the wall and bottom slab of the
IRWST through the two spargers (DCD Tier 2, Subsection 3.8A.1.4.3.1.3).
f.

DCD Tier 2, Subsection 3.8.1.3 does not describe POSRV actuation load since POSRV
actuation loads are not applied on the containment wall.

Impact on DCD
DCD Tier 2, Subsection 3.8.1.3.2 and Table 3.8-2 will be revised as indicated in the attached
markup.
Impact on PRA
There is no impact on the PRA.
Impact on Technical Specifications
There is no impact on the Technical Specifications.
Impact on Technical/Topical/Environmental Reports
There is no impact on any Technical, Topical, or Environmental Report.
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Attachment (1/2)

APR1400 DCD TIER 2
2)

3) Severe accident pressure (Ps)
The pressure loads during an accident
Combustible gas (Pg1, Pg2)
that releases hydrogen generated from
100 percent fuel clad metal-water
reaction accompanied by hydrogen
Combustible gas loads are pressure loads that result from a fuel-clad metalburning are combined together.
water reaction followed by an uncontrolled hydrogen
burn
during a reaction
post- pressure - Pg1
a. Fuel clad
metal-water
accident condition in the containment inerted by carbon
RG
Pressuredioxide.
loads fromNRC
100 percent
fuel clad
metal-water
reaction
1.136, Regulatory Position C.5 provides the loads and load combinations
b. Hydrogen combustion pressure - Pg2
acceptable for analysis and design of containment when exposed to the
Pressure loads from hydrogen combustion
loading conditions associated with combustible gas. The loads and load

combinations for combustible gas are provided in Subsection 3.8.1.3.
t.

Missile loads other than hurricane generated or tornado-generated missiles
There are no missile loads on the containment resulting from activities of nearby
military installations, turbine failures, or other causes.

3.8.1.3.3

Design Load Combinations

The applicable load combinations and load factors for the design of a concrete containment
conform with the requirements of Article CC-3000 of the ASME Section III, Division 2.
Table 3.8-2 lists the load combinations used in the design of the containment.
3.8.1.3.4

Liner Plate Loads and Load Combinations

The load combinations shown in Table CC-3230-1 of the ASME Code are applicable to the
liner, except that load factors for all load cases are taken as equal to 1.0. Strains
associated with construction-related liner deformations are excluded when calculating liner
strains for the service and factored load combinations.
u. Valve actuation load (G)
Loads resulting from relief valve or other high energy device actuation
Design and Analysis Procedures
3.8.1.4
v. Design flood/precipitation load (H)
Flood loads on seismic Category I structures are determined based on
the maximum site flood levels specified in Chapter 2.
3.8.1.4.1 General
w. Probable maximum flood/precipitation (Hs)
Hs is the forces, due to the probable maximum precipitation as well as
The design and analysis procedures
areflood
in conformance
with thethe
requirements
of Article
the maximum
level, which includes
effects of seiches,
surges, waves,
CC-3000 of the ASME Section
III, Division 2.
and tsunamis.
x. Crane and trolley loads (C)
This load is the crane and trolley lifted load, including impact load, longitudinal
load, and lateral load. All of these loads shall be considered as acting simultaneously.
This load is detailed in Subsection 3.8.4.3.1.
Rev. 0
3.8-13
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APR1400 DCD TIER 2
Table 3.8-2

Seismic Category I Structure Load Combination for the Reactor Containment Building
Category /
Loading Condition

Pt

G

Pa

Tt

To

Ta

Es

W

Wt

Ro

Ra

Yr

Yj

Ym

Yf

H

Hs

Pv

Ha

Ps

1
2
3
4
5
6
7
8

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.3
1.3
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

1.0
-

1.0
1.0
1.0
1.0
1.0
1.0

-

1.0
-

1.0
1.0
1.0
1.0
1.0
1.0
1.0

-

1.0
-

1.0
1.5
-

1.0
-

1.0
1.0
1.0
1.0
1.0
1.0

-

-

-

-

-

1.5
-

1.0

1.0
1.0
1.0
1.0
1.0
1.0

-

-

Abnormal

9
10
11
12
13
14

1.0
1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0
1.0

-

1.0
1.0
1.25
1.0
1.0
1.0

1.5
1.0
1.25
1.25
-

-

1.0
1.0

1.0
1.0
1.0
1.0
-

-

1.25
1.0

-

-

1.0
1.25
1.0
1.0
-

-

-

-

-

-

-

-

1.0
1.0

-

Abnormal/extreme 15 1.0 1.0
1.0
1.0
1.0
1.0
1.0
environmental
Severe Accident(3)
16 1.0
1.0
(1) Dd is included in D.
(2) Includes all temporary construction loads during and after construction of the containment; also includes Lh and C.
(3) The strain does not exceed the values given in ASME Section III, Division 2, Table CC-3720-1.

1.0

1.0

1.0

1.0

1.0

-

-

-

-

-

-

-

-

-

-

-

-

-

-

1.0

Serv

F

Test
Construction
Normal
Severe
environmental
Extreme
environmental

14
15

Factored

13

No D(1) L(2)

Abnormal/severe
environmental

in Table 3.8-8

in Table 3.8-8

3.8-94

Rev. 0
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION
APR1400 Design Certification
Korea Electric Power Corporation / Korea Hydro & Nuclear Power Co., LTD
Docket No. 52-046
RAI No.:

129-8085

SRP Section:

03.08.01 – Concrete Containment

Application Section:

03.08.01

Date of RAI Issue:

08/05/2015

Question No. 03.08.01-2
10 CFR Part 50, Appendix A, General Design Criteria (GDC) 1, 2, 4, 16 and 50 provide the
regulatory requirements for the design of the concrete containment. Standard Review Plan
(SRP) 3.8.1, Section II.4.D discusses the approach for obtaining the concrete creep and
concrete shrinkage values for the containment. DCD Tier 2, Section 3.8.1.4.6, “Creep and
Shrinkage Analysis,” states that the effects of concrete creep, concrete shrinkage, concrete
elastic shortening, and tendon steel relaxation are included in the computations for prestress
losses in the tendons. The applicant also provided values for these items. DCD Section
3.8.1.4.8 also indicates that the values are based on engineering experience. Based on the
above information, it is not clear to the staff as to how the values provided were obtained. SRP
3.8.1, Section II.4.D states that creep and shrinkage values should be established by tests
performed on the concrete to be used or from data obtained from completed containments with
the same kind of concrete. In accordance with SRP 3.8.1, and Appendix A to 10 CFR Part 50,
General Design Criteria 1, 2, 4, 16 and 50, the applicant is requested to address the following:
a.

Describe in Section 3.8.1.4.6 of the DCD how the values provided were obtained.

b.

DCD Section 3.8.1.4.6 describes the various parameters for prestress tendon losses
but does not discuss (1) frictional loses due to curvature of the tendons and (2) slip at
the anchorage. These are additional items that are identified in the ASME Code and
should also be addressed in Section 3.8.1.4.6 of the DCD.

c.

To understand how all of the parameters affect the prestress losses over the life of the
plant and to ensure sufficient prestressing in the tendons, the applicant is requested to
provide a table for each type of tendon (hoop and vertical), at the start of prestressing
and at the end of life (60 years), the following: initial prestress; the actual losses in
prestress (in terms of stress or percent) from all of the individual sources; total value of
losses; and final prestress.
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The staff reviewed DCD Section 3.8.1 and noted that the applicant did not provide a
description of how concrete cracking is considered in the analysis and design of the
concrete containment (containment shell and basemat). The applicant is requested to
provide a description of the effects of concrete cracking in Section 3.8.1 of the DCD or
provide a technical basis for not considering the effects of concrete cracking.

Response
a.

Concrete creep, shrinkage, and tendon relaxation coefficients for prestress losses were
established based on engineering experience gained through the construction of ShinKori units 3&4. DCD Tier 2, Subsection 3.8.1.4.8 refers to this experience as
“experience with similar construction and materials”. These values are to be evaluated
and confirmed by certified material test reports (CMTRs) and concrete long-term
material testing. Elastic shortening coefficients of concrete are to be computed using
the static modulus of elasticity when calculating the losses of prestress. The static
modulus of elasticity is also to be evaluated by concrete long-term material testing.

b.

There are two types of friction losses, wobble friction loss from unintended curvature
and curvature friction loss from intended curvature. The two kinds of curvature in
tendons induce friction loss of tensile stress. Friction losses are calculated in
accordance with CC-3542 of the ASME Code and taken into account in the design of
prestressing tendons. The wobble and curvature friction coefficients are determined
experimentally and verified by testing while stressing tendons. Description of friction
losses in tendons is presented in DCD Tier 2, Subsection 3.8.1.5.1.2.
Slip at anchorage is also considered in the design of the containment post-tensioning
system as described in DCD Tier 2, Subsection 3.8.1.5.2.2. Due to slipping at the
anchorage, 5 percent of the maximum stress is lost at the anchor point. Thus, 95
percent of the maximum stress at the anchor point is applied to calculate the tendon
stress. The value of 5 percent is provided by the supplier.

c.

Tendon stresses at each design point are calculated in accordance with CC-3433 of the
ASME Code to consider stress limits and CC-3542 to consider friction loss. Also, stress
losses in tendons, such as creep, shrinkage of concrete, and relaxation of prestressing
steel, are computed in conformance with tolerance bands in NRC Regulatory Guide
1.35.1. Calculation results are shown in Table 1 for vertical tendons and Table 2 for
horizontal (hoop) tendons.

Stress Point

Table 1. Typical Stresses of Vertical Tendons
Stress in Tendon [MPa(ksi)]
Losses of Stress [MPa(ksi)]
Initial
Final

Anchor Point

1291.0(187.24)

1007.0(146.06)

Spring Line

1372.1(199.00)

1088.1(157.81)

Dome Apex

1089.9(158.08)

806.0(116.90)

Elastic Shortening: 23.9(3.46)
Creep: 142.7 (20.70)
Shrinkage: 27.8(4.03)
Relaxation: 89.6(12.99)
Total Loss: 284.0 (41.18)
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Table 2. Typical Stresses of Horizontal (hoop) Tendons
Stress in Tendon [MPa(ksi)]
Losses of Stress [MPa(ksi)]
Initial
Final

Anchor Point

1291.0(187.24)

914.2(132.60)

Tangent Point

1300.1(188.57)

923.4(133.93)

Midpoint of
Tendon

1080.1(156.66)

703.3(102.01)

Elastic Shortening: 37.5(5.44)
Creep: 224.4(32.55)
Shrinkage: 27.8(4.03)
Relaxation: 87.1(12.63)
Total Loss: 376.8(54.65)

Concrete cracking is considered in seismic analysis according to ASCE 43-05 as
described in DCD Tier 2, Subsection 3.7.2.8.

Impact on DCD
There is no impact on the DCD.
Impact on PRA
There is no impact on the PRA.
Impact on Technical Specifications
There is no impact on the Technical Specifications.
Impact on Technical/Topical/Environmental Reports
There is no impact on any Technical, Topical, or Environmental Report.
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Question No. 03.08.01-3
10 CFR Part 50, Appendix A, General Design Criteria (GDC) 1, 2, 4, 16 and 50 provide the
regulatory requirements for the design of the concrete containment. Standard Review Plan
(SRP) 3.8.1, Section I, provides the description of the general information for the concrete
containment.
DCD Tier 2, Section 3.8.1.1.4.4, “Liner Plate Details and Anchorage,” states that, “Radial and
hoop stiffeners are provided for attaching the 6.0 mm (1/4 in) liner plate to the concrete dome.”
DCD Figure 3.8-5 shows the use of meridional and hoop stiffeners but not radial stiffeners.
Without a figure or further description, it is not clear to the staff what the radial stiffeners are.
SRP 3.8.1, Section I discusses the description of the general information related to the
containment shell including the wall liner plate and its anchorage and stiffening system. In
accordance with SRP 3.8.1, and Appendix A to 10 CFR Part 50, General Design Criteria 1, 2, 4,
16 and 50, the applicant is requested to provide a description and/or a figure that depicts all of
the stiffeners used to attach the liner plate to the concrete dome.

Response
DCD Tier 2, Subsection 3.8.1.1.4.4 will be revised to provide a clear figure that depicts the
stiffeners used to attach the liner plate to the concrete dome.
Impact on DCD
DCD Tier 2, Subsection 3.8.1.1.4.4 will be revised as indicated in the attached markup.
Impact on PRA
There is no impact on the PRA.
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Impact on Technical Specifications
There is no impact on the Technical Specifications.
Impact on Technical/Topical/Environmental Reports
There is no impact on any Technical, Topical, or Environmental Report.
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APR1400 DCD TIER 2
areas. The spacing of the vertical liner stiffener in the vicinity of thickened liner plates is
designed to limit excessive strain in the adjoining 6.0 mm (0.25 in) liner plate.
3.8.1.1.4
3.8.1.1.4.1

Containment Dome
General

The roof of the containment is a hemispherical dome. The inside of the dome is lined with
a steel liner plate to provide leak-tightness. The buttresses are extended up to 48 degrees
into the dome to provide anchorage for the dome hoop tendons.
3.8.1.1.4.2

Reinforcing Bar Layout

The containment dome is reinforced using the same arrangements as the dome tendons.
Orthogonal reinforcing is the continuation of the vertical reinforcing in the cylindrical wall.
Hoop reinforcing is also provided up to 45 degrees above the springline to complete the
system. Radial ties are also provided over the entire dome to account for radial tension
due to the curvature of the prestressing tendons.
3.8.1.1.4.3

Prestressing Tendons

Post-tensioning for the dome is provided by the orthogonal inverted “U” vertical tendons
and 30 hoop tendons at 1.5 degrees on the center up to 45 degrees above the springline.
The spacing of hoop tendons in the dome is shown in Figure 3.8-4.
3.8.1.1.4.4

Liner Plate Details and Anchorage

Radial and hoop stiffeners are provided for attaching the 6.0 mm (1/4 in) liner plate to the
concrete dome. However, in the central portion, stiffeners are placed to form a rectangular
grid. The liner serves as inside formwork for placing the concrete.
3.8.1.2

Applicable Codes, Standards, and Specifications

The following regulations, codes, standards, and specifications are used in the design of the
concrete containment.
, as shown in Figure 3.8-24
3.8-5

5HY

5$,4XHVWLRQ
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Figure 3.8-24

Liner Plate and Anchorage System of Containment Dome

Rev. 0
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Question No. 03.08.01-4
Appendix A to 10 CFR Part 50, GDC 1 requires that the generally recognized codes and
standards used shall be identified and evaluated to determine their applicability, adequacy, and
sufficiency and shall be supplemented or modified as necessary to assure a quality product.
DCD Tier 2, Section 3.8.1.2, “Applicable Codes, Standards, and Specifications,” presents DCD
Table 3.8-1, “Codes, Standards, Specifications, and Regulations,” which lists the codes,
standards, specifications, and regulations used in the design of the concrete containment.
However, the identification of the codes, standards, and specifications applicable to the
individual DCD sections or applicable to the different types of structures, i.e., concrete
containment, containment internal structures, other Category I structures such as the Auxiliary
building, and the foundation, is not clear to the staff. Generally, the individual DCD sections
reference DCD Table 3.8-1 without indication of what sections or structures they apply to.
Standard Review Plan (SRP) 3.8.1, Section II.2, states that the design, materials, fabrication,
erection, inspection, testing, and inservice surveillance of concrete containment are covered by
codes, standards, specifications, and regulatory guides that are either in their entirety or in part.
It then lists the various applicable codes that are acceptable. A similar statement is given in the
other SRP Sections 3.8.2, 3.8.3, 3.8.4, and 3.8.5.
In accordance with SRP 3.8.1 through 3.8.5, and GDC 1, the applicant is requested to provide
information in the applicable sections of the DCD, regarding the codes, standards,
specifications, and regulations, which will enable the staff to determine whether the design of
the APR 1400 is in accordance with SRP 3.8.1 through 3.8.5, or explain why not. In addition, the
applicant is requested to address the following:
a.

The version/edition of some of the codes provided in the DCD is not consistent (e.g.,
ASME III, Subsection CC 2001 Edition with 2003 Addenda and ASME III, Subsection
NE 2007 Edition with 2008 Addenda). The staff also noted that DCD Table 3.8-1 does
not provide the editions; however, some of the editions are identified in the list of
references. The applicant is requested to identify the version/edition of the various
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codes, standards, specifications, and regulations, and in the case of the ASME Code
Section III, provide the consistent editions or justify why they are not consistent.
b.

Some specifications and standards are listed in DCD Table 3.8-1 without the full title
andedition (e.g., AISC ASD, AISC LRFD, ACI 301). In the case of AISC LRFD, it is not
discussed in DCD Section 3, so it’s not clear how this code was used. Since the LRFD
code is not identified in SRP 3.8.1 and has not been endorsed by the NRC staff, its use
would need to be reviewed on a case-by-case basis. The applicant is requested to
provide complete titles and editions of the codes, standards, and specifications listed in
DCD Table 3.8-1. Since this table is referenced by DCD Sections 3.8.2 through 3.8.5,
the above requested information should be provided that is applicable to the other DCD
sections. It should be clear from the text within each section of DCD Sections 3.8.1
through 3.8.5 or from DCD Table 3-1, which codes, standards, and specifications are
applicable to the particular sections. Also, a description of how or where the AISC
LRFD code is used in the design of the APR 1400 structures should be provided, and if
utilized will have to be reviewed on a case-by-case basis.

c.

Some of the codes and standards used in the individual DCD Sections 3.8.1 through
3.8.5, e.g., AISC N690 and Supplement No. 2, are not listed in DCD Section 3.8.7
"References." Therefore, the applicant is requested to include in DCD Section 3.8.7, all
of the codes, standards, specifications, and regulations, as well as other references
cited in DCD Section 3.8.

Response
DCD Tier 2, Subsections 3.8.2.2.1, 3.8.3.2.1 and 3.8.4.2.1 will be revised to clearly identify the
applicable primary design codes used in individual DCD sections.
a.

The design of concrete containment is performed to ASME Section III, Division 2,
Subsection CC, “Code for Concrete Containment”, 2001 Edition with 2003 Addenda, in
accordance with RG 1.136 (Rev.3). The design of MC components is performed to
ASME Section III, Division 1, Subsection NE, “Class MC Components”, 2007 Edition
with 2008 Addenda, in accordance with RG 1.57 (Rev.2). Therefore, the applicable
editions of ASME Section III used in the design of the APR 1400 containment conform
to the Regulatory Guides. DCD Table 3.8-1 will be revised to clearly identify the
version/edition and complete title of the various codes, standards and specifications
used.

b.

The APR 1400 DC design did not use AISC LRFD as a design code. Accordingly, AISC
LRFD will be deleted in Table 3.8-1. DCD Table 3.8-1 will be revised to clearly identify
the version/edition and complete title of the various codes, standards and specifications
used.

c.

DCD Tier 2, Section 3.8.7 and Table 3.8-1 will be revised to clearly identify the
version/edition and complete title of the various codes, standards and specifications
used.

03.08.01-4 - 3 / 3

KEPCO/KHNP

Impact on DCD
DCD Tier 2, Subsections 3.8.2.2.1, 3.8.3.2.1, 3.8.4.2.1, 3.8.7 and Table 3.8-1 will be revised as
indicated in the attached markup.
Impact on PRA
There is no impact on the PRA.
Impact on Technical Specifications
There is no impact on the Technical Specifications.
Impact on Technical/Topical/Environmental Reports
There is no impact on any Technical, Topical, or Environmental Report.
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$35 '&'7,(5
IXQFWLRQDOO\JURXSHGLQWRPHGLXPYROWDJHSRZHUORZYROWDJHSRZHUORZYROWDJHFRQWURO
DQG LQVWUXPHQW FDEOH SHQHWUDWLRQ DVVHPEOLHV  )LJXUH  VKRZV D W\SLFDO HOHFWULF
SHQHWUDWLRQ DVVHPEO\ LQ SODFH ZLWKLQ WKH FRQWDLQPHQW ZDOO  $Q DVVHPEO\ LV VL]HG WR EH
LQVHUWHGLQWRVOHHYHVLQWKHFRQWDLQPHQWZDOO


&RPSRQHQW&ODVVLILFDWLRQ

7KH SHQHWUDWLRQ VOHHYH LV GHVLJQHG DV D FODVV 0& FRPSRQHQW LQ DFFRUGDQFH ZLWK $60(
6HFWLRQ,,,'LYLVLRQ6XEVHFWLRQ1(  
$OO SHQHWUDWLRQ KHDG ILWWLQJV SHQHWUDWLRQ 7\SH  RI )LJXUH   DUH FODVVLILHG DV SLSLQJ
FRPSRQHQWV DQG DV VXFK WKH\ KDYH WKH VDPH FODVVLILFDWLRQ DV WKH SURFHVV SLSH DQG DUH
GHVLJQHGLQDFFRUGDQFHZLWK$60(6HFWLRQ,,,'LYLVLRQ6XEVHFWLRQ1%1&RU1'DV
DSSOLFDEOH  7KHRWKHUKHDGILWWLQJVDUHGHVLJQHGDV$60(&ODVV0&FRPSRQHQWV


)XHO7UDQVIHU7XEH6OHHYHDQG%HOORZV

7KH IXHO WUDQVIHU WXEH VOHHYH DQG EHOORZV LV GHVLJQHG DV D FODVV 0& FRPSRQHQW LQ
DFFRUGDQFHZLWK$60(6HFWLRQ,,,'LYLVLRQ6XEVHFWLRQ1(  


$SSOLFDEOH&RGHV6WDQGDUGVDQG6SHFLILFDWLRQV

7KHIROORZLQJUHJXODWLRQVFRGHVVWDQGDUGVDQGVSHFLILFDWLRQVDUHXVHGLQWKHGHVLJQRIWKH
FODVV0&FRPSRQHQWV


'HVLJQ&RGHV6WDQGDUGV6SHFLILFDWLRQVDQG5HJXODWLRQV

7KHGHVLJQFRGHVVWDQGDUGVVSHFLILFDWLRQVDQGUHJXODWLRQVDUHOLVWHGLQ7DEOH


15&5HJXODWRU\*XLGHV

&RQIRUPDQFH WR HDFK 15& 5HJXODWRU\ *XLGH LV GHVFULEHG LQ 6HFWLRQ  15& 5* 
5HIHUHQFH LVDSSOLFDEOHWRWKHGHVLJQRIWKH$60(&ODVV0&FRPSRQHQWV
7KHSULPDU\GHVLJQFRGHIRUFODVV0&FRPSRQHQWVLV$60(6HFWLRQ,,,'LYLVLRQ
6XEVHFWLRQ1( 5HIHUHQFH 



5HY
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$35 '&'7,(5
 ,QWHULRU&RQFUHWH)LOO6ODE
7KH LQWHULRU FRQFUHWH ILOO VODE LV ORFDWHG RQ WKH VXUIDFH RI OLQHU SODWH RI WKH UHDFWRU
FRQWDLQPHQWEXLOGLQJEDVHPDWIRUSURWHFWLRQRISUHVVXUHERXQGDU\VWUXFWXUHV  
 3RODU&UDQH6XSSRUWV
$ODUJHFDSDFLW\RISRODUFUDQHLVVXSSRUWHGE\EUDFNHWVLQVWDOOHGLQWKHFRQWDLQPHQWVKHOO
DQGWKHEUDFNHWLVDVWHHOVWUXFWXUHFRQVLVWLQJRIFDQWLOHYHUEHDP


$SSOLFDEOH&RGHV6WDQGDUGVDQG6SHFLILFDWLRQV

7KH IROORZLQJ FRGHV VWDQGDUGV DQG VSHFLILFDWLRQV DUH DSSOLHG WR WKH GHVLJQ RI LQWHUQDO
FRQFUHWHDQGVWHHOVWUXFWXUHV


'HVLJQ&RGHVDQG6WDQGDUGV

7KHGHVLJQFRGHVVWDQGDUGVDQGUHJXODWLRQVDUHOLVWHGLQ7DEOH


15&5HJXODWRU\*XLGHV

&RQIRUPDQFHWRHDFK15&5*LVGHVFULEHGLQ6HFWLRQ  7KH15&5*VDSSOLFDEOHWR
WKHGHVLJQRIWKHFRQFUHWHDQGVWHHOVWUXFWXUHVDUHDQG
5HIHUHQFHVWKURXJK 
7KHSULPDU\GHVLJQFRGHIRUFRQFUHWHLQWHUQDOVWUXFWXUHLV$&,
5HIHUHQFH DQG$16,$,6&1 5HIHUHQFH 
 ,QGXVWU\6WDQGDUGV
1DWLRQDOO\UHFRJQL]HGLQGXVWU\VWDQGDUGVVXFKDVWKRVHSXEOLVKHGE\$670ZLOOEHXVHG
ZKHQHYHUSRVVLEOHWRGHVFULEHPDWHULDOSURSHUWLHVWHVWLQJSURFHGXUHVDQGIDEULFDWLRQVDQG
FRQVWUXFWLRQPHWKRGV


/RDGVDQG/RDG&RPELQDWLRQV

7KH W\SLFDO ORDGV DQG ORDG FRPELQDWLRQV XVHG IRU WKH LQWHUQDO VWUXFWXUHV DUH GHWDLOHG LQ
6XEVHFWLRQ
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G


0DLQWDLQWKHVWRUHIXHOLQDFRRODEOHJHRPHWU\
$SSOLFDEOH&RGHV6WDQGDUGVDQG6SHFLILFDWLRQV

7KHIROORZLQJGHVLJQFRGHVVWDQGDUGVVSHFLILFDWLRQVUHJXODWLRQV5HJXODWRU\*XLGHVDQG
RWKHU LQGXVWU\ VWDQGDUGV DUH XVHG LQ WKH GHVLJQ IDEULFDWLRQ FRQVWUXFWLRQ WHVWLQJ DQG
LQVSHFWLRQRIDOOVHLVPLF&DWHJRU\,VWUXFWXUHVRWKHUWKDQWKHUHDFWRUFRQWDLQPHQWEXLOGLQJ


7KHSULPDU\GHVLJQFRGHIRURWKHUVHLVPLFFDWHJRU\,VWUXFWXUHV
'HVLJQ&RGHVDQG6WDQGDUGV LV$&, 5HIHUHQFH DQG$16,$,6&1 5HIHUHQFH
 

7KHGHVLJQFRGHVVWDQGDUGVDQGUHJXODWLRQVDUHOLVWHGLQ7DEOH


5HJXODWRU\*XLGHV

7KH FRQIRUPDQFH RI RWKHU VHLVPLF &DWHJRU\ , VWUXFWXUHV WR WKH DSSOLFDEOH 15& 5*V LV
DGGUHVVHGLQ6HFWLRQ  7KH15& 5*V WKDWDUH DSSOLFDEOH WR WKH GHVLJQ RI DOO VHLVPLF
&DWHJRU\ , VWUXFWXUHV RWKHU WKDQ WKH UHDFWRU FRQWDLQPHQW EXLOGLQJ DUH 15& 5*V 
5HIHUHQFH      5HIHUHQFH    5HIHUHQFH    
5HIHUHQFH  5HIHUHQFH DQG


,QGXVWU\6WDQGDUGV

1DWLRQDOO\ UHFRJQL]HG LQGXVWU\ VWDQGDUGV VXFK DV WKRVH SXEOLVKHG E\ $670 DUH XVHG
ZKHUH SUDFWLFDEOH WR GHILQH PDWHULDO SURSHUWLHV WHVWLQJ SURFHGXUHV DQG IDEULFDWLRQ DQG
FRQVWUXFWLRQPHWKRGV


/RDGVDQG/RDG&RPELQDWLRQV

7KLV VHFWLRQ SUHVHQWV WKH VWUXFWXUDO GHVLJQ ORDG LQIRUPDWLRQ IRU WKH $35 VHLVPLF
&DWHJRU\,VWUXFWXUHVRWKHUWKDQWKH UHDFWRU FRQWDLQPHQWEXLOGLQJ  7KLVORDGLQIRUPDWLRQ
FRQVLVWV RI D VXPPDU\ OLVW RI PDMRU ORDGV DQG ORDG FRPELQDWLRQV  7KHVH ORDG
FRPELQDWLRQVDUHFDWHJRUL]HGRQWKHEDVLVRIWKHLUQDWXUHWKHSUREDELOLW\RIRFFXUUHQFHRI
HDFKRIWKHLQGLYLGXDOORDGVDQGWKHSUREDELOLW\RIVLPXOWDQHRXVRFFXUUHQFHRIWKHVHORDGV
WRIRUPDORDGLQJFRPELQDWLRQ
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 5HJXODWRU\*XLGH³(YDOXDWLRQVRI([SORVLRQV3RVWXODWHGWR2FFXURQ
7UDQVSRUWDWLRQ5RXWHV1HDU1XFOHDU3RZHU3ODQWV´5HY861XFOHDU5HJXODWRU\
&RPPLVVLRQ$SULO
 5HJXODWRU\*XLGH³3URWHFWLRQ$JDLQVW/RZ7UDMHFWRU\7XUELQH0LVVLOHV´5HY
861XFOHDU5HJXODWRU\&RPPLVVLRQ-DQXDU\
 5HJXODWRU\*XLGH³'HVLJQ*XLGDQFHIRU5DGLRDFWLYH:DVWH0DQDJHPHQW
6\VWHPV6WUXFWXUHVDQG&RPSRQHQWV,QVWDOOHGLQ/LJKW:DWHU&RROHG1XFOHDU3RZHU
3ODQWV´5HY861XFOHDU5HJXODWRU\&RPPLVVLRQ1RYHPEHU
 $6&(³0LQLPXP'HVLJQ/RDGVIRU%XLOGLQJVDQG2WKHU6WUXFWXUHV´$PHULFDQ
6RFLHW\RI&LYLO(QJLQHHULQJ6WUXFWXUDO(QJLQHHULQJ,QVWLWXWH
 *76758'/8VHU*XLGH*76758'/9HUVLRQ*HRUJLD,QVWLWXWHRI7HFKQRORJ\
$XJXVW
 5HVHDUFK&RXQFLORQ6WUXFWXUDO&RQQHFWLRQV³6SHFLILFDWLRQIRU6WUXFWXUDO-RLQWV8VLQJ
$670$RU$%ROWV´
 $:6'³6WUXFWXUDO:HOGLQJ&RGH´$PHULFDQ:HOGLQJ6RFLHW\
 $670&³6WDQGDUG7HVW0HWKRGIRU7LPHRI6HWWLQJRI+\GUDXOLF&HPHQWE\
9LFDW1HHGOH´$PHULFDQ6RFLHW\IRU7HVWLQJDQG0DWHULDOV
 $670&³6WDQGDUG7HVW0HWKRGIRU&RPSUHVVLYH6WUHQJWKRI+\GUDXOLF&HPHQW
0RUWDUV´$PHULFDQ6RFLHW\IRU7HVWLQJDQG0DWHULDOV
 $670$³6WDQGDUG6SHFLILFDWLRQIRU&DUERQ6WUXFWXUDO6WHHO´$PHULFDQ6RFLHW\
IRU7HVWLQJDQG0DWHULDOV
 $35(6153³6WDELOLW\&KHFNIRU1,&RPPRQ%DVHPDW´5HY
.+131RYHPEHU

Add next page (Attachment 5~6)
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 $&,³&RGH5HTXLUHPHQWVIRU1XFOHDU6DIHW\5HODWHG&RQFUHWH6WUXFWXUHV´
$PHULFDQ&RQFUHWH,QVWLWXWH
 $16,$,6&1 LQFOXGLQJ6XSSOHPHQW  ³6SHFLILFDWLRQIRUWKH'HVLJQ
)DEULFDWLRQDQG(UHFWLRQRI 6WHHO6DIHW\Ǧ5HODWHG6WUXFWXUHVIRU1XFOHDU)DFLOLWLHV´
$PHULFDQ,QVWLWXWHRI6WHHO &RQVWUXFWLRQ
 $60(14$ ³4XDOLW\$VVXUDQFH5HTXLUHPHQWVIRU1XFOHDU)DFLOLW\$SSOLFDWLRQV
$PHULFDQ 6RFLHW\RI0HFKDQLFDO(QJLQHHUV(GLWLRQZLWK$GGHQGXP
 $,6&³6SHFLILFDWLRQIRU6WUXFWXUDO6WHHO%XLOGLQJV´$PHULFDQ,QVWLWXWHRI6WHHO
&RQVWUXFWLRQ
 $&,´%XLOGLQJFRGHUHTXLUHPHQWVIRUUHLQIRUFHGFRQFUHWH´$PHULFDQ&RQFUHWH
,QVWLWXWH
 $&,´6SHFLILFDWLRQVIRU6WUXFWXUDO&RQFUHWHIRU%XLOGLQJ´$PHULFDQ&RQFUHWH
,QVWLWXWH
 $:6'³6WUXFWXUDO:HOGLQJ&RGH6KHHW6WHHO6WUXFWXUH´$PHULFDQ:HOGLQJ
6RFLHW\
 $,6,6³6SHFLILFDWLRQIRUWKH'HVLJQRI&ROG)RUPHG6WHHO6WUXFWXUDO0HPEHUV´
$PHULFDQ,URQDQG6WHHO,QVWLWXWH
 $&,³6WDQGDUG3UDFWLFHIRU6HOHFWLQJ3URSRUWLRQVIRU1RUPDO+HDY\:HLJKWDQG
0DVV&RQFUHWH´$PHULFDQ&RQFUHWH,QVWLWXWH 5
 $&,³5HFRPPHQGHG3UDFWLFHIRU(YDOXDWLRQRI6WUHQJWK7HVW5HVXOWVRI&RQFUHWH´
$PHULFDQ&RQFUHWH,QVWLWXWH 5 
 $&,5³*XLGHIRU0HDVXULQJ0L[LQJ7UDQVSRUWLQJDQG3ODFLQJ&RQFUHWH´
$PHULFDQ&RQFUHWH,QVWLWXWH 5 
 $&,5´ +RW:HDWKHU&RQFUHWLQJ´$PHULFDQ&RQFUHWH,QVWLWXWH
 $&,5´&ROG:HDWKHU&RQFUHWLQJ´ $PHULFDQ&RQFUHWH,QVWLWXWH 5
 $&,³6WDQGDUG3UDFWLFHIRU&XULQJ&RQFUHWH´ $PHULFDQ&RQFUHWH,QVWLWXWH
 5
 $&,5´ *XLGHIRU&RQVROLGDWLRQRI&RQFUHWH´ $PHULFDQ&RQFUHWH,QVWLWXWH
 $&,5´ $&,0DQXDORI&RQFUHWH,QVSHFWLRQ´ $PHULFDQ&RQFUHWH,QVWLWXWH
 $&,³'HWDLOVDQG'HWDLOLQJRI&RQFUHWH5HLQIRUFHPHQW´ $PHULFDQ&RQFUHWH
,QVWLWXWH
 $&,´ *XLGHWR)RUPZRUNIRU&RQFUHWH´ $PHULFDQ&RQFUHWH,QVWLWXWH
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 $16,$16´ 1XFOHDU&ULWLFDOLW\6DIHW\LQ2SHUDWLRQVZLWK)LVVLRQDEOH0DWHULDOV
2XWVLGH5HDFWRUV´$PHULFDQ1XFOHDU6RFLHW\
 $16,$16³&ULWLFDOLW\6DIHW\&ULWHULDIRU+DQGOLQJ6WRUDJHDQG7UDQVSRUWDWLRQRI
/:5)XHO2XWVLGH5HDFWRUV´$PHULFDQ1XFOHDU6RFLHW\
 $670&´6WDQGDUG6SHFLILFDWLRQIRU1XFOHDU*UDGH%RURQ&DUELGH3RZHU´
$PHULFDQ6RFLHW\IRU7HVWLQJDQG0DWHULDOV
 $670(´3UHSDUDWLRQRI0HWDOORJUDSKLF6SHFLPHPV´ $PHULFDQ6RFLHW\IRU7HVWLQJ
DQG0DWHULDOV
 $670(´*XLGHG%HQG7HVWIRU'XFWLOLW\RI:HOG´ $PHULFDQ6RFLHW\IRU7HVWLQJ
DQG0DWHULDOV
 $16,$16³'HVLJQ5HTXLUHPHQWVIRU/OLJKW:DWHU5HDFWRU6SHQW)XHO6WRUDJH
)DFLOLWLHVDW1XFOHDU3RZHU3ODQWV´$PHULFDQ1XFOHDU6RFLHW\
 &)53DUW$SSHQGL[$³*HQHUDO'HVLJQ&ULWHULDIRU1XFOHDU3RZHU3ODQWV´86
1XFOHDU5HJXODWRU\&RPPLVVLRQ
 &)53DUW$SSHQGL[$³6HLVPLFDQG*HRORJLF6LWLQJ&ULWHULDIRU1XFOHDU 3RZHU
3ODQWV´861XFOHDU5HJXODWRU\&RPPLVVLRQ
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$35 '&'7,(5
7DEOH RI 
&RGHV6WDQGDUGV6SHFLILFDWLRQVDQG5HJXODWLRQV
'RFXPHQW
5HIHUHQFH1R

'RFXPHQW
'HVLJQDWLRQ

'RFXPHQW 7LWH

&RGHV


$60(&&

&RGHIRU&RQFUHWH&RQWDLQPHQW



$&,

&RGHUHTXLUHPHQWVIRUQXFOHDUVDIHW\UHODWHGFRQFUHWH
VWUXFWXUH 



$,6&1
DQG6XSSOHPHQW
1R

6SHFLILFDWLRQIRUWKH'HVLJQ)DEULFDWLRQDQG(UHFWLRQRI6WHHO
6DIHW\5HODWHG6WUXFWXUHVIRU1XFOHDU)DFLOLWLHV



$,6&$6'

*HQHUDOVWUXFWXUH±VWHHOVWUXFWXUH DOORZDEOHVWUHVVGHVLJQ 



$,6&/5)'

*HQHUDOVWUXFWXUH±VWHHOVWUXFWXUH ORDGDQGUHVLVWDQFHIDFWRU
GHVLJQ 



$60(1(

1XFOHDUPHFKDQLF±PHWDOFRQWDLQPHQWYHVVHO



$60(14$

4XDOLW\DVVXUDQFH±QXFOHDUTXDOLW\DVVXUDQFH



$60(

%RLOHUDQGSUHVVXUHYHVVHOFRGH



$&,

%XLOGLQJFRGHUHTXLUHPHQWVIRUUHLQIRUFHGFRQFUHWH



$&,

6SHFLILFDWLRQVIRUVWUXFWXUDOFRQFUHWHIRUEXLOGLQJ



$:6'

6WUXFWXUDOZHOGLQJFRGH±VWHHOVWUXFWXUH



$:6'

6WUXFWXUDOZHOGLQJFRGH±VKVWHHOVWUXFWXUH



$,6,6*

6SHFLILFDWLRQIRUWKHGHVLJQRIFROGIRUPHGVWHHOVWUXFWXUDO
PHPEHUV



$&,

6WDQGDUGSUDFWLFHIRUVHOHFWLQJSURSRUWLRQVIRUQRUPDOKHDY\
ZHLJKWDQGPDVVFRQFUHWH



$&,

5HFRPPHQGHGSUDFWLFHIRUHYDOXDWLRQRIVWUHQJWKWHVWUHVXOWVRI
FRQFUHWH



$&,5

*XLGHIRUPHDVXULQJPL[LQJWUDQVSRUWLQJDQGSODFLQJ
FRQFUHWH



$&,5

+RWZHDWKHUFRQFUHWLQJ



$&,5

&ROGZHDWKHUFRQFUHWLQJ



$&,

6WDQGDUGSUDFWLFHIRUFXULQJFRQFUHWH



$&,5

*XLGHIRUFRQVROLGDWLRQRIFRQFUHWH

6SHFLILFDWLRQV

5HY

This table will be replaced by the table on page 9 of this
attachment.
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$35 '&'7,(5
7DEOH RI 
'RFXPHQW
5HIHUHQFH1R

'RFXPHQW
'HVLJQDWLRQ

'RFXPHQW 7LWH



$&,5

$&,PDQXDORIFRQFUHWHLQVSHFWLRQ



$&,

'HWDLOVDQGGHWDLOLQJRIFRQFUHWHUHLQIRUFHPHQW



$&,

*XLGHWRIRUPZRUNIRUFRQFUHWH



$16,$16

1XFOHDUFULWLFDOLW\VDIHW\LQRSHUDWLRQVZLWKILVVLRQDEOH
PDWHULDOVRXWVLGHUHDFWRUV



$16,$16

&ULWLFDOLW\VDIHW\FULWHULDIRUKDQGOLQJVWRUDJHDQG
WUDQVSRUWDWLRQRI/:5IXHORXWVLGHUHDFWRUV



$16,$16

'HVLJQUHTXLUHPHQWVIRUOLJKWZDWHUUHDFWRUVSHQWIXHOVWRUDJH
IDFLOLWLHVDWQXFOHDUSRZHUSODQWV



$670&

6WDQGDUGVSHFLILFDWLRQIRUQXFOHDUJUDGHERURQFDUELGHSRZHU



$670(

3UHSDUDWLRQRIPHWDOORJUDSKLFVSHFLPHQV



$670(

*XLGHGEHQGWHVWIRUGXFWLOLW\RIZHOG

865HJXODWLRQV


&)53DUW

'RPHVWLFOLFHQVLQJRISURGXFWLRQDQGXWLOL]DWLRQIDFLOLWLHV



&)53DUW

/LFHQVHV&HUWLILFDWLRQVDQG$SSURYDOVIRU1XFOHDU3RZHU
3ODQWV



&)53DUW

5HDFWRUVLWHFULWHULD

$&,
$,6&
$,6,
$16
$60(
$670
$:6

$PHULFDQ&RQFUHWH,QVWLWXWH
$PHULFDQ,QVWLWXWHRI6WHHO&RQVWUXFWLRQ
$PHULFDQ,URQDQG6WHHO,QVWLWXWH
$PHULFDQ1XFOHDU6RFLHW\
$PHULFDQ6RFLHW\RI0HFKDQLFDO(QJLQHHUV
$PHULFDQ6RFLHW\RI7HVWLQJDQG0DWHULDOV
$PHULFDQ:HOGLQJ6RFLHW\

This table will be replaced by the table on page 10 of this
attachment.



5HY
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7DEOH 6KRI 

&RGHV6WDQGDUGV6SHFLILFDWLRQVDQG5HJXODWLRQV

'RFXPHQW
5HIHUHQFH 
1R
&RGHV

'RFXPHQW
'HVLJQDWLRQ

(GLWLRQ

'RFXPHQW7LWH









$60(&&

ZLWK 
&RGHIRU&RQFUHWH&RQWDLQPHQW 
$GGHQGD



$&,





&RGHUHTXLUHPHQWVIRUQXFOHDUVDIHW\UHODWHGFRQFUHWHVWUXFWXUH

$,6&1


LQFOXGLQJ
6XSS  

6SHFLILFDWLRQIRUWKH'HVLJQ
)DEULFDWLRQDQG(UHFWLRQRI6WHHO6DIHW\-5HODWHG6WUXFWXUHVIRU
1XFOHDU)DFLOLWLHV



$60(1(

ZLWK 
1XFOHDUPHFKDQLF±PHWDOFRQWDLQPHQWYHVVHO
$GGHQGD



$60( 
14$

ZLWK 
4XDOLW\DVVXUDQFH±QXFOHDUTXDOLW\DVVXUDQFH
$GGHQGD



$60(

ZLWK 
%RLOHUDQGSUHVVXUHYHVVHOFRGH
$GGHQGD



$&,

6SHFLILFDWLRQV




%XLOGLQJFRGHUHTXLUHPHQWVIRUUHLQIRUFHGFRQFUHWH




$,6&



6SHFLILFDWLRQIRU6WUXFWXUDO6WHHO%XLOGLQJV



$&,



6SHFLILFDWLRQVIRUVWUXFWXUDOFRQFUHWHIRUEXLOGLQJ 



$:6'



6WUXFWXUDOZHOGLQJFRGH±VWHHOVWUXFWXUH 



$:6'



6WUXFWXUDOZHOGLQJFRGHVKHHWVWHHOVWUXFWXUH 



$,6,6



6SHFLILFDWLRQIRUWKHGHVLJQRIFROGIRUPHGVWHHOVWUXFWXUDO
PHPEHUV 



$&,

 5 

6WDQGDUGSUDFWLFHIRUVHOHFWLQJSURSRUWLRQVIRUQRUPDOKHDY\
ZHLJKWDQGPDVV&RQFUHWH 



$&,

 5 

5HFRPPHQGHGSUDFWLFHIRUHYDOXDWLRQRIVWUHQJWKWHVWUHVXOWVRI
FRQFUHWH 



$&,5

 5 

*XLGHIRUPHDVXULQJPL[LQJWUDQVSRUWLQJDQGSODFLQJFRQFUHWH



$&,5



+RWZHDWKHUFRQFUHWLQJ 



$&,5

 5 

&ROGZHDWKHUFRQFUHWLQJ 



$&,

 5 

6WDQGDUGSUDFWLFHIRUFXULQJFRQFUHWH 



$&,5
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APR1400 DCD TIER 2
Table 3.8-1 (Sh. 2 of 2)
Document
Reference
No.

Document
Designation

Edition

Document Tit1e

20

ACI 311.1 R

1999

ACI manual of concrete inspection

21

ACI 315

1999

Details and detailing of concrete reinforcement

22

ACI 347

2004

Guide to formwork for concrete

23

ANSI/ANS 8.1

1988

Nuclear criticality safety in operations with fissionable materials
outside reactors

24

ANSI/ANS 8.17

1984

Criticality safety criteria for handling, storage, and transportation of
LWR fuel outside reactors

25

ANSI/ANS 57.2

1983

Design requirements for light water reactor spent fuel storage facilities
at nuclear power plants

U.S. Regulations
26

10 CFR Part 50

-

Domestic licensing of production and utilization facitilities

27

10 CFR Part 52

-

Domestic licensing of production and utilization facilities

28

10 CFR Part
100

-

Reactor site criteria

Abbreviation
ACI
American Concrete Institute
AISC American Institute of Steel Construction
AISI
American Iron and Steel Institute
ANS
American Nuclear Society
ASME American Society of Mechanical Engineers
ASTM American Society of Testing and Materials
AWS
American Welding Society
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION
APR1400 Design Certification
Korea Electric Power Corporation / Korea Hydro & Nuclear Power Co., LTD
Docket No. 52-046
RAI No.:

129-8085

SRP Section:

03.08.01 – Concrete Containment

Application Section:

03.08.01

Date of RAI Issued:

08/05/2015

Question No. 03.08.01-6
Appendix A to 10 CFR Part 50, General Design Criteria 1, 2, 4, 16 and 50, provide the
regulatory requirements for the design of the concrete containment. Standard Review Plan
(SRP) 3.8.1, Section II.5.A discusses the allowable limits for stresses and strains for the design
of concrete containments with emphasis on the extent of compliance with Article CC-3000 of
Section III, Division 2, of the American Society of Mechanical Engineers (ASME) Boiler and
Pressure Vessel Code. In DCD Section 3.8.1.5.1.2, “Prestressing System,” the applicant stated
that the tendon stresses during stressing and anchoring and the tendon stresses used for the
design do not exceed the tendon minimum yield strength (fpy) of 0.96 and the tendon ultimate
strength (fpu) of 0.80. The applicant further stated “Immediately after anchoring, the tensile
stress at the anchor point does not exceed 0.81 fpy or 0.73 fpu and the average tensile stress at
the anchorage point of the tendon group after anchoring does not exceed 0.70 fpu.”
The staff reviewed Subsection CC-3433, “Tendon System Stress,” of the ASME Code (the 2001
Edition with 2003 Addenda) that is referenced in the DCD, and noticed the allowable minimum
yield strength provided by the applicant during stressing of the tendons exceeds the allowable of
0.94 fpy in the 2001 Edition cited above. In addition, the values for the tension stress
immediately after anchoring are not consistent with the values presented in the 2001 Edition of
the code. In accordance with GDCs 1, 2, 4, 16, and 50, and SRP 3.8.1, the applicant is
requested to explain why the allowable limits for the tendon stresses are not in accordance with
the ASME code edition, and if different, provide a technical justification for this difference.

Response
The cited statement regarding tendon stresses in DCD Tier 2, Subsection 3.8.1.5.1.2 will be
revised in accordance with CC-3433 of ASME Code Section III, Division 2 (2001 Edition with
2003 Addenda). This change does not affect the design of the containment post-tensioning
system since it is in conformance with DCD Tier 2, Section 3.8.7, Reference 3. ASME Section
III, Division 2, “Code for Concrete Containments,” Subsection CC, American Society of

03.08.01-6 - 2 / 2

KEPCO/KHNP

Mechanical Engineers, 2001 Edition with 2003 Addenda.
Impact on DCD
DCD Tier 2, Subsection 3.8.1.5.1.2 will be revised as indicated in the attached markup.
Impact on PRA
There is no impact on the PRA.
Impact on Technical Specifications
There is no impact on the Technical Specifications.
Impact on Technical/Topical/Environmental Reports
There is no impact on any Technical, Topical, or Environmental Report.
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APR1400 DCD TIER 2
Peripheral Shear
The allowable concrete stress and the limiting maximum stress for peripheral shear are in
accordance with Subarticle CC-3431.3 of the ASME Code.
Torsional Shear
The allowable concrete stress and the limiting maximum stress for torsional shear are in
accordance Subarticle CC-3431.3 of the ASME Code.
3.8.1.5.1.2

Prestressing System

During stressing, the tendon tensile stress at
the anchor point does not exceed 0.80 fpu or
0.94 fpy, whichever is less.

Tendon
The tendon stresses during stressing and anchoring and the tendon stresses used for the
design do not exceed the following:
a.

Because of prestressing tendon jacking force, the tendon tensile stress does not
exceed 0.96 fpy but is not greater than the lesser of 0.80 fpu and the maximum value
recommended by the manufacturer of prestressing steel or anchorage devices.

b.

Immediately after anchoring, the tensile stress at the anchor point does not exceed
0.81 fpy or 0.73 fpu, and the average tensile stress at the anchorage point of the
tendon group after anchoring does not exceed 0.70 fpu.

c.

For the purpose of design, the effective prestress is based on tendon stresses not
exceeding those calculated to occur immediately after anchoring minus all
applicable losses.
Immediately after anchoring, the tensile stress at the anchor point
does not exceed 0.73 fpu, and the calculated average tensile stress
End Anchor
over the length of the tendon does not exceed 0.70 fpu.
Compression under the tendon end anchor bearing plates is in accordance with the
requirements of Subarticle CC-3431.1 of the ASME Code.
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