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DOMINION VIRGINIA POWER
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SEMI-ANNUAL DEPARTURES REPORT

The design certification rule for the GEH ESBWR (10 CFR 52, Appendix E) became
effective on November 14, 2014. Paragraphs X.B.1 and X.B.3.b of the rule require COL
applicants that reference the ESBWR DCD to submit semi-annual reports to the NRC
that describe plant-specific departures from the DCD.

The enclosure to this letter provides the semi-annual departures report for North Anna
Unit 3 (NA3). The report consists of the departures section from the NA3 COLA, Part 7,
Departures Report. The report includes departures that were incorporated via markups
to the section since Part 7 was last revised. The departures, listed below, were
previously submitted to the NRC in responses to Requests for Additional Information
03.07.04-3 (ML14337A117) and 03.05.01.04-02, Revision 1 (ML14337A116),
respectively:

" NAPS DEP 3.7-1, Ground Response Spectra for Seismic Structural Loads and
Floor Response Spectra, was revised to clarify the definition of the Operating
Basis Earthquake.

" NAPS DEP 19A-1, Design of Structures Housing RTNSS Equipment for
Hurricane Wind-Generated Missiles, was added to address site-specific missile
velocities that are higher than those specified in the DCD.

This information will be incorporated into a future submission of the NA3 COLA.

Please contact Regina Borsh at (804) 273-2247 (regina.borsh@dom.com) if you have
questions.

Very truly yours,

Mark D. Mitchell
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Enclosures:

1. Semi-Annual Departures Report

Commitments made by this letter:

This information will be incorporated into a future submission of the North Anna
Unit 3 COLA.

COMMONWEALTH OF VIRGINIA

COUNTY OF HENRICO

The foregoing document was acknowledged before me, in and for the County and
Commonwealth aforesaid, today by Mark D. Mitchell, who is Vice President-Generation
Construction of Virginia Electric and Power Company (Dominion Virginia Power). He
has affirmed before me that he is duly authorized to execute and file the foregoing
document on behalf of the Company, and that the statements in the document are true
to the best of his knowledge and belief.

Acknowledged before me this 5 day of M, A2. s
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J. J. Shea, Jr., NRC , 53.. '
T. S. Dozier, NRC ..
G. J. Kolcum, NRC ,i,.T,,
D. Paylor, VDEQ
W. T. Lough, SCC
P. W. Smith, DTE
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R. J. Bell, NEI



ENCLOSURE

North Anna Unit 3
Semi-Annual Departures Report



Serial No. NA3-15-007 North Anna 3
Docket No. 52-017 Combined License Application
Page 1 of 17 Part 7: Departures Report

DEPARTURES

Introduction

A departure is a plant-specific deviation from design information in a standard design certification

rule. Departures from the reference ESBWR Design Control Document (DCD) are identified and

evaluated consistent with regulatory requirements and guidance. Each departure is examined in

accordance with 10 CFR 52 requirements. Although the ESBWR Design Certification Application is

currently under review with the NRC, departures are evaluated utilizing the guidance provided in

Regulatory Guide 1.206, Section C.IV.3.3.

It is anticipated that the final certification rulemaking for the ESBWR would have the same change

process as that in current appendices to 10 CFR 52 and in the proposed 10 CFR 52 Appendix E,

"Design Certification Rule for the ESBWR Design." References in this part to the Design

Certification Rule (DCR) or 10 CFR 52 Appendix E are understood to mean the proposed

10 CFR 52 Appendix E and the anticipated final ESBWR DCR.

The following departures are evaluated in this report:

NAPS DEP 3.7-1, Ground Response Spectra for Seismic Structural Loads and Floor

Response Spectra

NAPS DEP 8.1-1: Figure 8.1-1, Sheet 1, Electrical Power Distribution System

NAPS DEP 8.1-2: Table 8.1-1, On-site Power System SRP Criteria Applicability Matrix

NAPS DEP 11.4-1: Long-term, Temporary Storage of Class B and C Low-Level Radioactive

Waste

NAPS DEP 12.3-1: Liquid Radwaste Effluent Discharge Piping Flow Path

NAPS DEP 19A-1: Design of Structures Housing RTNSS Equipment for Hurricane Wind

Generated Missiles

Departure: NAPS DEP 3.7-1, Ground Response Spectra for Seismic Structural Loads

and Floor Response Spectra

1. Summary of Departure

DCD Table 2.0-1, Envelope of ESBWR Standard Plant Site Parameters, defines the safe shutdown

earthquake (SSE) horizontal and vertical design ground response spectra of 5 percent damping,

also termed the Certified Seismic Design Response Spectra (CSDRS), as the free-field outcrop

spectra at the foundation level (bottom of the base slab) of the Reactor Building/Fuel Building and

Control Building structures, as shown in DCD Figures 2.0-1 and 2.0-2. As specified in DCD

Table 2.0-1, Note (9) for the Firewater Service Complex, which is essentially a surface founded

structure, the CSDRS is 1.35 times the values shown in DCD Figures 2.0-1 and 2.0-2 and is
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defined as free-field outcrop spectra at the foundation level (bottom of the base slab) of the

Firewater Service Complex structure. The Unit 3 site-specific horizontal and vertical seismic

response spectra exhibit exceedances at certain frequencies, when compared to the CSDRS. As a

result of these exceedances, Dominion performed site-specific soil-structure interaction (SSI)

analyses for the RB/FB, CB and FWSC structures and revised the SSE definition to include the

ESBWR CSDRS and the site-specific foundation input response spectra (FIRS) for each

seismically qualified structure for use in performing seismic design, analysis, and qualification of

structures, systems and components (SSCs).

Because the SSE is also defined in DCD Tier 1, Table 5.1-1, the changes to the site-specific

definition requires a departure from DCD Tier 1 information. Therefore, a request for exemption

from DCD Tier 1 information is provided in Exemption 3.

Finally, DCD Section 3.7 defines, as Tier 2* information, the ESBWR Operating Basis Earthquake

(OBE) as one-third of the SSE ground motion. The Unit 3 plant-shutdown OBE response spectrum

limit is based on (a) one-third of the CSDRS and (b) one-third of the performance-based surface

response spectra (PBSRS). Because all safety-related SSCs are designed, analyzed, and qualified

to meet both the CSDRS and site-specific FIRS, plant shutdown is required, as discussed in

FSAR Section 3.7.4.4, only if both response spectra in FSAR Section 3.7.4.4 (a) and (b) are

exceeded.

2. ScopelExtent of Departure

This departure is for the site-specific FIRS exceeding the CSDRS at certain frequencies and a

revision of the SSE definition to include the site-specific FIRS for each seismically qualified

structure. The changes are identified in FSAR Sections 1.3, 2.0, 3.7, 3.8, 4.2, 19.2, and

Appendices 3A, 3C, and 19A. The departure also involves redefinition of the OBE. The changes to

the OBE definition are identified in FSAR Section 3.7.

As noted above, an associated request for exemption from DCD Tier 1 information is provided in

Exemption 3.

3. Departure Justification

For the RB/FB and CB structures, DCD Table 2.0-1 defines the CSDRS associated with the SSE for

horizontal and vertical directions as those presented in DCD Figures 2.0-1 and 2.0-2, respectively.

For the FWSC, DCD Table 2.0-1, Note (9) defines the CSDRS. Comparisons of site-specific

spectra with the CSDRS are presented in FSAR Figures 2.0-201, 2.0-202, 2.0-203, and 2.0-204 for

both full column outcrop motions and geologic outcrop motions. As discussed in
FSAR Section 3.7.1.1, these figures show that the site-dependent FIRS exceed the CSDRS for

Seismic Category I structures. The site-specific SSI analyses results are presented in

FSAR Section 3.7.2.4 for the RB/FB, CB and FWSC structures.

FSAR Figures 2.0-201, 2.0-202, 2.0-203, and 2.0-204 present the CSDRS and Unit 3 site-specific

FIRS for the horizontal and vertical directions, for all of the Unit 3 Seismic Category I structures.
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These figures reflect the Unit 3 site-specific horizontal and vertical seismic spectra, therefore DCD

Figures 2.0-1 and 2.0-2 for the RB/FB and CB structures and DCD Table 2.0-1, Note (9) for the

FWSC structure, which defined the CSDRS, are not replaced by this departure. Unit 3 seismic

design, analyses, and qualification of site-specific structures, systems, and components use both

the CSDRS and the Unit 3 site-specific FIRS for purposes of establishing the SSE ground motion

response spectra, as defined in FSAR Section 3.7.1. This approach satisfies the minimum

requirements for design ground motion as described in 10 CFR 50, Appendix S (as discussed in

FSAR Section 3.7.1.1).

FSAR Section 3.7.2.4 discusses the site-specific SSI analyses that are performed to validate

design of the standard plant Seismic Category I structures, based on the site-specific SSI input

motions. The results of the site-specific SSI analyses, documented in FSAR Section 3.7.2.4.1.6.1,

demonstrate that the standard plant seismic design of structural members envelops the site-specific

seismic responses for the RB/FB, CB and FWSC (as discussed in FSAR Section 3.7.2.4.1).

FSAR Section 3.7.2.8 states that the same process is used for design and analyses for the Seismic

Category II and Radwaste Building structures.

FSAR Section 19.2.3.2.4 discusses the Unit 3 seismic risk evaluation.

In FSAR Section 3.7.2.4.1.6.1, the site-specific floor response spectra for the best estimate, lower

bound, and upper bound subsurface profiles are compared with the DCD enveloping floor response

spectra at 5 percent damping. Figures are added to FSAR Section 3.7.2 to compare the

site-specific in-structure response spectra (ISRS), to the DCD corresponding floor response

spectra at 5 percent damping. In some locations, the Unit 3 floor response spectra exceed the DCD

enveloping floor response spectra. The floor response spectra used for seismic design of systems

and components considers the DCD floor response spectra and the site-specific ISRS.

A Unit 3 plant-shutdown OBE response spectrum limit is established, as described in

FSAR Section 3.7.1, for purposes of requiring a plant shutdown, as described in

FSAR Section 3.7.4.4. The Unit 3 plant-shutdown OBE response spectrum limit is established

based on one-third of the Unit 3 ground motion response spectra used in the design of seismic

SSCs. This approach is consistent with 10 CFR 50, Appendix S, and Regulatory Guide 1.166,

Section 4.1.2, for purposes of ensuring margin to the ground motion response spectra used in the

design of seismic SSCs in the event of an earthquake.

4. Departure Evaluation

As discussed above, appropriate site-specific analyses for the RB/FB, CB, and FWSC structures

have been conducted to assess site-specific FIRS exceeding the CSDRS at certain frequencies

and a revision of the SSE definition to include the FIRS for each seismically qualified structure. This

departure has been evaluated and determined to comply with the requirements of the Design

Certification Rule, Section VIII.B.5.
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Accordingly, this departure does not:

1. Result in more than a minimal increase in the frequency of occurrence of an accident

previously evaluated in the plant-specific DCD;

2. Result in more than a minimal increase in the likelihood of occurrence of a malfunction of a

structure, system, or component (SSC) important to safety previously evaluated in the

plant-specific DCD;

3. Result in more than a minimal increase in the consequences of an accident previously

evaluated in the plant-specific DCD;

4. Result in more than a minimal increase in the consequences of a malfunction of a SSC

important to safety previously evaluated in the plant-specific DCD;

5. Create a possibility for an accident of a different type than any evaluated previously in the

plant-specific DCD;

6. Create a possibility for a malfunction of an SSC important to safety with a different result than

any evaluated previously in the plant-specific DCD;

7. Result in a design basis limit for a fission product barrier as described in the plant-specific

DCD being exceeded or altered; or

8. Result in a departure from a method of evaluation described in the plant-specific DCD used in

establishing the design bases or in the safety analyses.

This departure does not affect resolution of an ex-vessel severe accident design feature identified

in the DCD.

This departure does not modify design features and functional capabilities that are supported in a

required assessment of a DCD design regarding aircraft impact hazards (i.e., as required by

10 CFR 50.150(a)(1)).

This departure involves a change to DCD Tier 1 and DCD Tier 2* information. Pursuant to

Section VIII.B.2.b.5a of the ESBWR design certification rule, NRC approval is necessary;

Exemption 3 requests the approval for the exemption from the DCD Tier 1 information.

Departure: NAPS DEP 8.1-1 - Figure 8.1-1, Sheet 1, Electrical Power

Distribution System

1. Summary of Departure

DCD Tier 2, Figure 8.1-1, Sheet 1, Electrical Power Distribution System, has a horizontal dashed

line with components in the "Turbine Island/Transformer Yard" shown below the line and

1-4



Serial No. NA3-15-007 North Anna 3
Docket No. 52-017 Combined License Application
Page 5 of 17 Part 7: Departures Report

components in the "Switchyard" shown above the line. This figure shows the location of the main

generator circuit breaker and its motor-operated disconnects (MODs) below the dashed line in the

"Turbine Island/Transformer Yard" area of the plant. The space available at the North Anna Power

Station site for Unit 3 does not allow installing these components in this area of the plant. As shown

in FSAR Figure 8.1-1R, an intermediate switchyard is needed for Unit 3 and the main generator

circuit breaker and its MODs will be located in the intermediate switchyard. Therefore, the location

of these components in the intermediate switchyard at Unit 3 represents a departure from DCD

Tier 2 information. There are no changes to the functions performed by the main generator circuit

breaker and its MODs, how the functions are performed, or the ability to perform the functions due

to the change in location to the intermediate switchyard.

Also, because these components need to be located in the intermediate switchyard at Unit 3, the

dashed line in DCD Tier 2, Figure 8.1-1, Sheet 1, needs to be used to clarify that the departure

affects physical location but not functional performance. FSAR Figure 8.1-1R shows the addition of

labels above and below the dashed line to indicate that there is not a departure from the functions

performed by these components in the on-site power supply system of the ESBWR standard plant.

Therefore, the addition of the labels represents a departure from DCD Tier 2 information.

Because the dashed line and the location of the main generator circuit breaker and its MODs are

also defined in DCD Tier 1, Figure 2.13.1-1, Sheet 1, Electric Power Distribution System Functional

Arrangement, adding the labels and locating these components in the intermediate switchyard also

represent departures from DCD Tier 1 information. Therefore, a request for an exemption from DCD

Tier 1 information is included in Exemption 2.

This Tier 2 departure does not pertain to the changes to DCD Tier 2, Figure 8.1-1, Sheet 1, to add

the intermediate switchyard or to show a 500/230 kV intermediate transformer with high side circuit

breaker and three MODs in the intermediate switchyard as part of the Unit 3 off-site power supply

system in FSAR Figure 8.1-1 R. For DCD Tier 2, the designs of the off-site power supply system

and switchyard are required to be addressed in the FSAR by DCD Tier 2 COL Items. Changes to a

DCD Tier 2 figure to address DCD COL Items do not require a departure.

2. ScopelExtent of Departure

This Tier 2 departure is for the location of the main generator circuit breaker and its MODs in the

on-site power supply system and the addition of labels on both sides of the dashed line. These

changes are shown in FSAR Figure 8.1-1 R, Sheet 1. As noted above, an associated request for

exemption from DCD Tier 1 information is provided.

3. Departure Justification

DCD Tier 2, Figure 8.1-1, Sheet 1, shows the overall electrical power distribution system including

both the on-site and off-site power distribution systems. This figure has a horizontal dashed line

with the "Turbine Island/Transformer Yard" below the line and the "Switchyard" above the line. This
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dashed line is nearly identical with the physical interfaces between the on-site power supply system

and the off-site power supply system.

DCD Tier 2, Section 8.1.2.2, Offsite Power System Description, describes these physical interfaces

more specifically as follows. This section states that the off-site power supply system includes the

switchyard and the high voltage lines up to the high voltage side (high-side) MODs of the main

generator circuit breaker, up to the high-side MODs of the circuit breakers for the unit auxiliary

transformers, and up to the high-side MODs of the reserve auxiliary transformers.

Based on this description of the interface between the on-site and off-site power supply systems,

the main generator circuit breaker and its MODs are part of the on-site power supply system and

are included in the scope of the ESBWR standard plant design as described in the DCD. Per the

DCD's description, the main generator circuit breaker and its MODs are part of the on-site power

supply system's functional design. Per DCD Tier 2, Figure 8.1-1, these components are to be

located in the area of the plant identified as the Turbine Island/Transformer Yard.

The space available for Unit 3 at the site does not allow the main generator circuit breaker and its

MODs to be located in the Turbine Island/Transformer Yard area of the plant. Therefore, Unit 3

requires a departure from this DCD figure to locate the main generator circuit breaker and its MODs

in the intermediate switchyard. To indicate that the main generator circuit breaker and its high-side

MODs remain functionally in the on-site power supply system, the dashed line between "Turbine

Island/Transformer Yard" and "Switchyard" is used inside of the intermediate switchyard to create

two areas to clarify the departure affects location but not functional performance. The portion below

the dashed line in the intermediate switchyard is labeled: "ESBWR standard plant." The portion

above the dashed line in the intermediate switchyard is labeled: "Unit 3 site-specific design." These

labels show that the departure is only related to the location of the main generator circuit breaker

and its MODs, and does not affect the functions performed by these ESBWR standard plant

components.

There are no proposed changes to the functions performed by the main generator circuit breaker

and its MODs and no proposed changes to the method of operation. Because only the location of

these components is being revised for this departure, there are no intended design functions,

performance requirements, or DCD methods of evaluation that are affected by the proposed

departure. The functional requirements for the main generator circuit breaker and its MODs that are

established in the DCD for the on-site power supply system as part of the ESBWR standard plant

design will continue to apply. Both the Turbine Island/Transformer Yard and the Intermediate

Switchyard are outdoor locations. The main generator circuit breaker and its MODs are designed as

outdoor equipment and are rated for the environmental conditions that are the same for both

locations. There is no change to a design function, the ability to perform a design function, or the

types of malfunctions identified for the main generator breaker and associated MODs as a result of

the change in location. Therefore, the proposed departure does not have an adverse effect on an

intended design function.
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For DCD Tier 2, the design of the switchyard and off-site power supply system shown in DCD

Tier 2, Figure 8.1-1, Sheet 1, is required to be added to the FSAR as indicated in DCD Tier 2

Section 8.2.1.1, Transmission System, see COL 8.2.4-1-A; and Section 8.2.1.2.1, Switchyard, see

COL 8.2.4-2-A. Therefore, changes to the Tier 2 figure to add the intermediate switchyard and

show a 500/230 kV intermediate transformer with high-side circuit breaker and three MODs in the

intermediate switchyard as part of the Unit 3 off-site power supply system are not departures from

DCD Tier 2 information.

4. Departure Evaluation

As described above, locating the main generator circuit breaker and its MODs in the intermediate

switchyard and adding labels on each side of the dashed line in the intermediate switchyard

drawing do not adversely affect any intended DCD design functions. This departure has been

evaluated and determined to comply with the requirements of the Design Certification Rule,

Section VIII.B.5.

Accordingly, this departure does not:

1. Result in more than a minimal increase in the frequency of occurrence of an accident

previously evaluated in the plant-specific DCD;

2. Result in more than a minimal increase in the likelihood of occurrence of a malfunction of a

structure, system, or component (SSC) important to safety previously evaluated in the

plant-specific DCD;

3. Result in more than a minimal increase in the consequences of an accident previously

evaluated in the plant-specific DCD;

4. Result in more than a minimal increase in the consequences of a malfunction of a SSC

important to safety previously evaluated in the plant-specific DCD;

5. Create a possibility for an accident of a different type than any evaluated previously in the

plant-specific DCD;

6. Create a possibility for a malfunction of an SSC important to safety with a different result than

any evaluated previously in the plant-specific DCD;

7. Result in a design basis limit for a fission product barrier as described in the plant-specific

DCD being exceeded or altered; or

8. Result in a departure from a method of evaluation described in the plant-specific DCD used in

establishing the design bases or in the safety analyses.

This departure does not affect resolution of an ex-vessel severe accident design feature identified

in the DCD.
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This departure does not modify design features and functional capabilities that are supported in a

required assessment of a DCD design regarding aircraft impact hazards (i.e., as required by

10 CFR 50.150(a)(1)).

This departure involves a change to DCD Tier 1 information. Pursuant to Section VIII.B.2.b.5a of

the ESBWR Design Certification Rule, NRC approval is necessary; Exemption 2 requests this

approval.

Departure: NAPS DEP 8.1-2 - Table 8.1-1, Onsite Power System SRP Criteria

Applicability Matrix

1. Summary of Departure

DCD Tier 2, Section 8.1.5.2.4 and Table 8.1-1, indicate that the off-site power system complies with

Regulatory Guide (RG) 1.204. In RG 1.204, the NRC endorses four Institute of Electrical and

Electronics Engineers (IEEE) documents that provide methods acceptable to the NRC for the

design and implementation of lightning protection systems to ensure that electrical transients

resulting from lightning phenomena do not render safety-related systems inoperable or cause

spurious operation of such systems. The four IEEE documents are: IEEE Guide for Generating

Station Grounding, Std. 665-1995 (reaffirmed 2001); IEEE Design Guide for Electrical Power

Service Systems for Generating Stations, Std. 666-1991 (reaffirmed 1996); IEEE Guide for

Instrumentation and Control Equipment Grounding in Generating Stations, Std. 1050-1996; and

IEEE Application Guide for Surge Protection of Electric Generating Plants, Std. C62.23-1995

(reaffirmed 2001).

The North Anna Power Station (NAPS) switchyard was designed and constructed in the 1970s in

accordance with Dominion transmission system standards to serve up to four units at the NAPS

site. North Anna Units 1 and 2 were placed on line in 1978 and 1980, respectively, and have been in

continuous operation using the NAPS switchyard. The design and construction of the NAPS

switchyard significantly predates the issue of RG 1.204 (initially issued as DG-1 137, dated February

2005) and, as such, the NAPS switchyard design conforms to part, but not all, of RG 1.204. IEEE

Stds. 665, 666, and 1050 provide design and installation practices relevant to the standard plant.

IEEE Std. 665 also provides recommended practices for connecting the power plant grounding grid

to the switchyard grounding grid. The NAPS switchyard grounding grid connection to the plant grid

is consistent with IEEE Std. 665. The NAPS switchyard surge protection is designed to Dominion

transmission system standards that provide similar protection, but do not specifically match all of

the guidance provided in IEEE Std. C62.23. Therefore, a departure is needed from DCD

Section 8.1.5.2.4 and Table 8.1-1 that indicates full compliance with RG 1.204 for the NAPS

switchyard lightning protection system design.
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2. ScopelExtent of Departure

This Tier 2 departure documents an exception to the requirements of RG 1.204 as it relates to the

NAPS switchyard design for lighting/surge protection. These changes are shown in

FSAR Section 8.1.5.2.4 an Table 8.1-1R. There is no associated departure for Tier 1.

Section 2.13.9 and the ITAAC in Table 2.13.9-1 remain valid.

3. Departure Justification

The NAPS switchyard and its lightning protection system were designed and constructed in the

1970s, in accordance with Dominion transmission system standards, to serve up to four units at the

NAPS site. North Anna Units 1 and 2 were placed on line in 1978 and 1980, respectively, and have

been in continuous operation using the NAPS switchyard. The design and construction of the NAPS

switchyard significantly predates the issue date of RG 1.204 (initially issued as DG-1137, dated

February 2005) and, as such, the NAPS switchyard lightning protection system design conforms to

part, but not all, of RG 1.204. IEEE Stds. 665, 666, and 1050 provide design and installation

practices relevant to the standard plant. IEEE Std. 665 also provides recommended practices for

connecting the power plant grounding grid to the switchyard grounding grid. The NAPS switchyard

grounding grid connection to the plant grid is consistent with IEEE Std. 665. The NAPS switchyard

conforms to IEEE Std. C62.23 with certain exceptions, and conforms to the corresponding NAPS

switchyard surge protection design practices outlined in the Dominion transmission standards.

There are no proposed changes to the functions performed by the switchyard equipment or its

surge protection, and no proposed changes to the method of operation. The off-site power system

and switchyard are site-specific and meet the interface requirements specified for off-site power in

the DCD; thus, there are no intended DCD design functions, DCD performance requirements, or

DCD methods of evaluation that are affected by the proposed departure. The functional

requirements for the off-site power system that are established in the DCD will continue to apply.

There is no change to the types of malfunctions identified for the switchyard as a result of the

exceptions to IEEE C62.23 for the surge protection. Therefore, the proposed departure does not

have an adverse effect on an intended design function.

4. Departure Evaluation

This departure affects Tier 2 information.

As described above, deviations from the IEEE C62.23 guidance for switchyard surge protection

does not adversely affect any DCD intended design functions. This departure has been evaluated

and determined to comply with the requirements of the DCR, Section VIII.B.5.

Accordingly, this departure does not:

1. Result in more than a minimal increase in the frequency of occurrence of an accident

previously evaluated in the plant-specific DCD;
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2. Result in more than a minimal increase in the likelihood of occurrence of a malfunction of a

structure, system, or component (SSC) important to safety previously evaluated in the

plant-specific DCD;

3. Result in more than a minimal increase in the consequences of an accident previously

evaluated in the plant-specific DCD;

4. Result in more than a minimal increase in the consequences of a malfunction of a SSC

important to safety previously evaluated in the plant-specific DCD;

5. Create a possibility for an accident of a different type than any evaluated previously in the

plant-specific DCD;

6. Create a possibility for a malfunction of an SSC important to safety with a different result than

any evaluated previously in the plant-specific DCD;

7. Result in a design basis limit for a fission product barrier as described in the plant-specific

DCD being exceeded or altered; or

8. Result in a departure from a method of evaluation described in the plant-specific DCD used in

establishing the design bases or in the safety analyses.

This departure does not affect resolution of an ex-vessel severe accident design feature identified

in the DCD.

This departure does not modify design features and functional capabilities that are supported in a

required assessment of a DCD design regarding aircraft impact hazards (i.e., as required by

10 CFR 50.150(a)(1)).

Therefore, in accordance with RG 1.206, Section C.IV.3.3, and the DCR, Section VIII.B.5, this

departure does not require prior NRC approval or an exemption from 10 CFR 52.

Departure: NAPS DEP 11.4-1 - Long-Term, Temporary Storage of Class B and C
Low-Level Radioactive Waste

1. Summary of Departure

The ESBWR DCD identifies that on-site storage space for a six-month volume of packaged waste is

provided in the Radwaste Building. The Unit 3 Radwaste Building is configured to accommodate a

minimum of ten years volume of packaged Class B and C waste, while maintaining space for at

least three months of packaged Class A waste. This departure reconfigures the arrangement of

systems and components within the ESBWR Radwaste Building volume. The systems, structures,

and components requiring re-arrangement are associated with the Liquid Waste Management

System and Solid Waste Management System (SWMS). The existing Radwaste Building Fire

1-10



Serial No. NA3-15-007 North Anna 3
Docket No. 52-017 Combined License Application
Page 11 of 17 Part 7: Departures Report

Protection and HVAC Systems have sufficient capacity to accommodate the extra volume of

Class B and C wastes, and require no modification.

2. Scope/Extent of Departure

This departure affects Tier 2 information in the ESBWR DCD. The departure from the Tier 2

information does not involve a change to or departure from Tier 1 information, Tier 2* information,

operational requirements, or the Technical Specifications. This departure is identified in

FSAR Sections 1.2.2.10.2, 1.2.2.16.9, 11.4, 11.4.1, 11.4.2.2.1, 11.4.2.2.2, 11.4.2.2.4, 11.4.2.3.1,

12.2 and 12.3; FSAR Tables 1.9-11R, 9A.5-5R, 11.4-1R, 11.4-2R, 12.2-22R, and 12.3-8R; and

FSAR Figures 1.2-21R, 1.2-22R, 1.2-23R, 1.2-24R, 1.2-25R, 9A.2-20R, 9A.2-21R, 9A.2-22R,

9A.2-23R, 9A.2-24R, 11.4-1R, 11.4-2R, 12.3-19R, 12.3-20R, 12.3-21R, 12.3-22R, 12.3-39R,

12.3-40R, 12.3-41R, 12.3-42R, 12.3-61R, 12.3-62R, 12.3-63R, and 12.3-64R.

3. Departure Justification

DCD Sections 11.4.1, SWVMS Design Basis, and 11.4.2.2.4, Container Storage Subsystem, discuss

on-site storage space for low-level radioactive waste. The design accommodates a six-month

volume of packaged waste storage in the Radwaste Building.

Class A, B, and C low-level radioactive waste is normally promptly disposed of at licensed off-site

processing and disposal facilities. In the event that an off-site facility is not available to accept

Class B and C waste shipments, the Unit 3 Radwaste Building waste storage space has been

configured to accommodate at least ten years of Class B and C waste generated during plant

operation. Shielding analysis results show that the dose rates in surrounding areas, both within the

building and externally, are maintained below the allowable limits in accordance with the

radiological area classification in FSAR Section 12.3. Long-term, temporary storage of Class B

and C waste HICs, with design lifetimes of 300 years, will not have an adverse effect on the

integrity of the waste containers. Periodic inspections will be performed to confirm container

integrity during storage.

The increased Class B and C waste storage space is consistent with the regulatory guidance of

NUREG-0800, Section 11.4, Appendix 11.4-A. The storage space reserved for Class A waste

exceeds that recommended by NUREG-0800, Standard Review Plan, Branch Technical

Position 11-3.

4. Departure Evaluation

This departure affects DCD Tier 2 information.

This Tier 2 departure does not affect off-site dose rates or the integrity of waste containers in

storage. As such, the potential for increased radiation exposure to members of the public is not

created. Accordingly, it does not:

1. Result in more than a minimal increase in the frequency of occurrence of an accident

previously evaluated in the plant-specific DCD;
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2. Result in more than a minimal increase in the likelihood of occurrence of a malfunction of a

structure, system, or component (SSC) important to safety previously evaluated in the

plant-specific DCD;

3. Result in more than a minimal increase in the consequences of an accident previously

evaluated in the plant-specific DCD;

4. Result in more than a minimal increase in the consequences of a malfunction of a SSC

important to safety previously evaluated in the plant-specific DCD;

5. Create a possibility for an accident of a different type than any evaluated previously in the

plant-specific DCD;

6. Create a possibility for a malfunction of an SSC important to safety with a different result than

any evaluated previously in the plant-specific DCD;

7. Result in a design basis limit for a fission product barrier as described in the plant-specific

DCD being exceeded or altered; or

8. Result in a departure from a method of evaluation described in the plant-specific DCD used in

establishing the design bases or in the safety analyses.

This departure does not affect resolution of an ex-vessel severe accident design feature identified

in the ESBWR DCD.

This departure does not modify design features and functional capabilities that are supported in a

required assessment of a DCD design regarding aircraft impact hazards (i.e., as required by

10 CFR 50.150(a)(1)).

Therefore, in accordance with RG 1.206, Section C.IV.3.3, and the DCR, this departure does not

require prior NRC approval or an exemption from 10 CFR 52.

Departure: NAPS DEP 12.3-1 - Liquid Radwaste Effluent Discharge Piping Flow Path

1. Summary of Departure

The DCD describes that the Liquid Waste Management System (LWMS) either returns processed

water to the condensate system or discharges to the environment via the circulating water system.

The DCD also describes that the portion of the circulating water system which receives the LWMS

discharge is the cooling tower blowdown line. For Unit 3, the discharges from the LWMS to the

environment will use only the liquid radioactive waste effluent discharge pipeline and not the cooling

tower blowdown line. This departure will simplify design and construction of the cooling tower

blowdown line.
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The change to not use the cooling tower blowdown line for transfer of liquid radwaste effluent

means that a departure is needed from certain DCD Tier 2 information. Also, because DCD Tier 1

describes the use of the circulating water system for discharge of LWMS effluent, a request for an

exemption from DCD Tier 1 information is included in Exemption 4.

2. ScopelExtent of Departure

This Tier 2 departure is for not using the cooling tower blowdown line in the circulating water system

as part of the flow path for liquid radwaste effluent discharges to the environment. The Unit 3 flow

path is limited to the liquid radwaste effluent discharge pipeline between the Radwaste Building and

the environment. The changes needed in DCD Tier 2 Chapters 11 and 12 are contained in the

following FSAR sections, figure and table.

DCD Section 11.2.3.2, Design Description, describes that all radioactive releases will be

discharged to the circulating water system. This departure changes the sentence in

FSAR Section 11.2.3.2 to: "Liquid radioactive releases will be discharged using the liquid radwaste

effluent discharge pipeline."

DCD Figure 11.2-1 b, Floor Drain, identifies that the "Floor Drain Process Subsystem" has a LWMS

effluent discharge flow path labeled: "DISCHARGE VIA RADIATION MONITOR TO CIRCULATING

WATER." This departure changes the label in FSAR Figure 11.2-lbR to: "DISCHARGE VIA

RADIATION MONITOR TO LIQUID RADWASTE EFFLUENT DISCHARGE PIPELINE."

DCD Section 12.3.1.5.1, Design Considerations, indicates the "Cooling Tower Blowdown Line" is

one of four piping segments that will contain radioactive materials, will have to run underground,

and will be designed to preclude inadvertent or unidentified leakage to the environment. These

piping segments are enclosed within a guard pipe and monitored for leakage, or are accessible for

visual inspections via a trench or tunnel. This departure deletes the "Cooling Tower Blowdown Line"

from the list because the liquid "Radwaste Effluent Discharge Pipeline" (as shown on the list) will no

longer be directed to the cooling tower blowdown line. The cooling tower blowdown line will

therefore not contain liquid radwaste effluent and will not need to be designed with these special

features, which simplifies the design.

DCD Table 12.3-18, Regulatory Guide 4.21 Design Objective and Applicable DCD

Subsection Information, Design Objective 3, identifies DCD Section 11.2.3.2 as a section which

includes a description of a design feature used to meet the objective. This table repeats the

sentence from that DCD section describing that all radioactive releases will be discharged to the

circulating water system. This departure changes the sentence in FSAR Table 12.3-18R to: "Liquid

radioactive releases will be discharged using the liquid radwaste effluent discharge pipeline."

As noted above, an associated request for exemption from DCD Tier 1 information is provided.
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3. Departure Justification

For the affected DCD Tier 2 sections, figure, and table listed above, the intended function of the

circulating water system, and specifically the cooling tower blowdown line in the system, is to be a

portion of the discharge path from the LWMS in the Radwaste Building to the environment. The

liquid radwaste effluent discharge pipeline in the LWMS was to be discharged to the cooling tower

blowdown line which would in turn discharge to the environment. For a COL Applicant, the DCD

was intending that the cooling tower blowdown line be treated as containing liquid radwaste. To

perform the function of containing the liquid radwaste with the performance requirement to not allow

inadvertent or unidentified leakage to the environment, the cooling tower blowdown line was to be

either enclosed within a guard pipe and monitored for leakage, or made accessible for visual

inspections via a trench or tunnel.

The change is to not use the cooling tower blowdown line to transfer radwaste effluent to the

environment and to extend the liquid radwaste effluent discharge pipeline to transfer liquid

radwaste from the LWMS in the Radwaste Building to the environment. This change involves

pipelines that are required to comply with regulations at 10 CFR 20.1406 to minimize, to the extent

practicable, contamination of the facility and the environment.

With the departure, the cooling tower blowdown line will not be used to contain liquid radwaste and

so the special design requirements for performing that function will not be required for the Unit 3

cooling tower blowdown line. This change does not have an adverse effect on a DCD-described

design function because the liquid radwaste effluent discharge pipeline in the LWMS will be

extended to transfer liquid radwaste from the Radwaste Building to the environment and that

pipeline continues to meet the special design requirements and the regulations. The underground

segments of the liquid radwaste effluent discharge pipeline will either be enclosed within a guard

pipe and monitored for leakage, or made accessible for visual inspections via a trench or tunnel.

The change for this departure to use only the liquid radwaste effluent discharge pipeline for transfer

to the environment will mean that the Unit 3 design continues to meet the DCD requirement for the

piping to comply with 10 CFR 20.1406.

4. Departure Evaluation

As described above, not using the cooling tower blowdown line for transfer of liquid radwaste

effluent discharges and extending the liquid radwaste effluent discharge pipeline to transfer liquid

radwaste from the Radwaste Building to the environment do not adversely affect any intended DCD

design functions. This departure has been evaluated and determined to comply with the

requirements of the Design Certification Rule, Section VIII.B.5.

Accordingly, this departure does not:

1. Result in more than a minimal increase in the frequency of occurrence of an accident

previously evaluated in the plant-specific DCD;
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2. Result in more than a minimal increase in the likelihood of occurrence of a malfunction of a

structure, system, or component (SSC) important to safety previously evaluated in the

plant-specific DCD;

3. Result in more than a minimal increase in the consequences of an accident previously

evaluated in the plant-specific DCD;

4. Result in more than a minimal increase in the consequences of a malfunction of a SSC

important to safety previously evaluated in the plant-specific DCD;

5. Create a possibility for an accident of a different type than any evaluated previously in the

plant-specific DCD;

6. Create a possibility for a malfunction of an SSC important to safety with a different result than

any evaluated previously in the plant-specific DCD;

7. Result in a design basis limit for a fission product barrier as described in the plant-specific

DCD being exceeded or altered; or

8. Result in a departure from a method of evaluation described in the plant-specific DCD used in

establishing the design bases or in the safety analyses.

This departure does not affect resolution of an ex-vessel severe accident design feature identified

in the DCD.

This departure does not modify design features and functional capabilities that are supported in a

required assessment of a DCD design regarding aircraft impact hazards (i.e., as required by

10 CFR 50.150(a)(1)).

This departure involves a change to DCD Tier 1 information. Pursuant to Section VIII.B.2.b.5a of

the ESBWR Design Certification Rule, NRC approval is necessary; Exemption 4 requests this

approval.

Departure: NAPS 19A-1, Design of Structures Housing RTNSS Equipment for
Hurricane Wind Generated Missiles

1. Summary of Departure

DCD Appendix 19A, Regulatory Treatment of Non-Safety Systems, defines the design

requirements for SSCs that are subject to Regulatory Treatment of Non-Safety Systems (RTNSS).

DCD Section 19A.8.3, Augmented Design Standards, addresses the design requirements for

structures housing RTNSS SSCs for resisting the impacts of missiles generated by hurricane

winds. Subsequent to GEH's submittal of the Design Certificate Application for the ESBWR, the

NRC issued revised guidance specifying maximum hurricane winds and the size and velocity of
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hurricane wind generated missiles that should be considered in the design of structures housing

RTNSS SSCs. RG 1.221, Design-Basis Hurricane and Hurricane Missiles for Nuclear Power

Plants, issued October 2011, contains the current NRC guidance for defining maximum hurricane

winds and hurricane wind generated missile parameters.

The maximum hurricane wind for the Unit 3 site location specified in RG 1.221 is bounded by the

maximum hurricane wind specified in the ESBWR DCD. The revised NRC guidance in RG 1.221,

however, results in slightly higher velocities for certain hurricane wind generated missiles. This

departure adds requirements to address higher Unit 3 site-specific hurricane wind generated

missile velocities where the site-specific missile parameters are more severe than those specified

in the DCD.

FSAR Table 2.2-201, Evaluation of Site/Design Parameters and Characteristics, contains, as

Tier 2* information, references to hurricane wind generated missile parameters.

Because hurricane wind generated missiles used in the design of structures housing RTNSS SSCs

are also addressed in DCD Tier 1, Table 5.1-1, Envelope of ESBWR Standard Plant Site

Parameters, the additional design requirements for the Unit 3 site-specific hurricane wind

generated missiles requires a departure from DCD Tier 1 information. Therefore, a request for

exemption from DCD Tier 1 information is provided in Exemption 5.

2. Scope and Extent of Departure

This departure adds requirements to address Unit 3 site-specific hurricane wind generated missiles

in accordance with RG 1.221. The changes are identified in FSAR Section 2.0 and Appendix 19A.

As noted above, an associated request for exemption from DCD Tier 1 information is provided in

Exemption 5.

3. Departure Justification

DCD Appendix 19A defines the design requirements for structures housing RTNSS SSCs for

resisting the impacts of hurricane wind generated missiles. The maximum hurricane wind speed for

the Unit 3 site is lower than the maximum hurricane wind speed specified in the DCD. However, the

current NRC guidance in RG 1.221 results in slightly higher hurricane wind generated missile

velocities than those specified in the DCD for missiles of similar mass. This departure adds

requirements to address the site-specific hurricane wind generated missile velocities when the site

specific missile parameters exceed those specified in the DCD. The design of Unit 3 structures

housing RTNSS SSCs continues to comply with the hurricane wind generated missile parameters

specified in the DCD when the specified missile parameters are more conservative than the Unit 3

site-specific missile parameters.

4. Departure Evaluation

As discussed above, this departure adds requirements to address Unit 3 site-specific hurricane

wind generated missiles calculated in accordance with current NRC guidance in RG 1.221 where
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the site-specific missile parameters exceed those specified in the DCD. The design of structures

housing RTNSS SSCs continues to comply with the hurricane wind generated missiles where the

parameters specified in the DCD exceed the Unit 3 site-specific missile parameters specified in

accordance with RG 1.221.

This departure has been evaluated and determined to comply with the requirements of the Design

Certification Rule, Section VIII.B.5.

Accordingly, this departure does not:

1. Result in more than a minimal increase in the frequency of occurrence of an accident

previously evaluated in the plant-specific DCD;

2. Result in more than a minimal increase in the likelihood of occurrence of a malfunction of a

structure, system, or component (SSC) important to safety previously evaluated in the

plant-specific DCD;

3. Result in more than a minimal increase in the consequences of an accident previously

evaluated in the plant-specific DCD;

4. Result in more than a minimal increase in the consequences of a malfunction of a SSC

important to safety previously evaluated in the plant-specific DCD;

5. Create a possibility for an accident of a different type than any evaluated previously in the

plant-specific DCD;

6. Create a possibility for a malfunction of an SSC important to safety with a different result than

any evaluated previously in the plant-specific DCD;

7. Result in a design basis limit for a fission product barrier as described in the plant-specific

DCD being exceeded or altered; or

8. Result in a departure from a method of evaluation described in the plant-specific DCD used in

establishing the design bases or in the safety analyses.

This departure does not affect resolution of an ex-vessel severe accident design feature identified

in the DCD.

This departure does not modify design features and functional capabilities that are supported in a

required assessment of a DCD design regarding aircraft impact hazards (i.e., as required by

10 CFR 50.150(a)(1)).

This departure involves a change to DCD Tier 1 and DCD Tier 2* information. Pursuant to

Section VIII.B.2.b.5a of the ESBWR design certification rule, NRC approval is necessary;

Exemption 5 requests the approval for the exemption from the DCD Tier 1 information.
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