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U.S. Nuclear Regulatory Commission
11555 Rockville Pike

Document Control Desk

Rockville, MD 20852

Subject: Submittal of Portion of Response to NRC Request for Additional
Information (RAI) Letter 252 - Related to ESBWR Design
Certification Application — DCD Tier 1 - RAl Numbers 14.3-424,
14.3-425, 14.3-428, and 14.3-429 :

The purpose of this letter is to submit the responses to Nuclear Regulatory
Commission (NRC) Request Additional Information (RAI) numbers 14.3-424,
14.3-425, 14.3-428, and 14.3-429.

Enclosure 1 contains the. responses to RAIls 14.3-424, 14.3-425, 14.3-428, and
14.3-429 based on the NRC request in NRC Letter 252 (Reference 1).

If you have any questions or require additional information, please contact me.
Sincerely,

Rehaud € Figtin

Richard E. Kingston
Vice President, ESBWR Licensing
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Reference:

1. MFN 08-722 — Letter from Nuclear Regulatory Commissioh to Robert E.

Brown (GEH) “Request for Additional Information Letter No. 252 Related
to ESBWR Design Certification Application”, dated September 16, 2008

Enclosure:

CC:

1. MFN 08-944 — Response to Portion of NRC Request for Additional

Information Letter No. 252 Related to ESBWR Design Certification

Application - DCD Tier 1 - RAlI Numbers 14.3-424, 14.3-425, and 14.3-
429 : '

AE Cubbage USNRC (with enclosure)

RE Brown GEH/Wilmington (with enclosure)
DH Hinds GEH/Wilmington (with enclosure)
RM Wachowiak GEH/Wilmington (with enclosure)

eDRF 0000-0094-90014 RAIl 14.3-424
0000-0094-90015 RAI 14.3-425
0000-0094-90025 RAI 14.3-428
0000-0094-90027 RAI 14.3-429



Enclosure 1

MFN 08-944

Response to Portion of NRC Request for
Additional Information Letter No. 252
Related to ESBWR Design Certification Application

, DCD Tier 1

RAI Numbers
14.3-424, 14.3-425, 14.3-428,
and 14.3-429

P

* Verified DCD changes associated with this RAl response are identified in
the enclosed DCD markups by enclosing the text within a black box. The
marked-up pages may contain unverified changes in addition to the
verified changes resulting from this RAIl response. Other changes shown

in the markup(s) may not be fully developed and approved for inclusion in
DCD Revision 6. .
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- NRC RAI 14.3-424

SRP Section 14.3 Appendix C provides electrical systems review checklist which
includes cable ampacity. The staff requests that GEH consider adding the
following design commitments and ITAAC to address cables for (a) onsite ac
power, (b) dc power, (c) diesel generator power and (d) uninterruptible ac power:

Design Commitment - Electrical distribution system cables are rated to withstand
fault current for the time required to clear the fault from its power source.

Inspection, Tests, Analysis - Analyses for the as-built electrical distribution
system to determine fault currents will be performed.

Acceptance Criteria - Analyses for the as-built electrical distribution system exist
and conclude that electrical distribution system cables will withstand the analyzed
fault currents, as determined by manufacturer's ratings for the time required to
clear the fault from its power source as determined by the circuit interrupting
device coordination analyses.

GEH Response

GEH has reviewed the Electrical Systems Review Checklist provided in SRP
Section 14.3, Appendix C, and will add the requested ITAAC for the safety-
related portions of the Direct Current (DC) Power Supply System and the
Uninterruptible AC Power Supply (UPS) System.

The cables for the applicable portions of the Onsite AC ‘' Power Supply,
specifically the Preferred Power Supply, are addressed in the response the
RAI 14.3-394 SO01. (MFN 08-917, dated 12/9/08). [ITAAC are provided in
response to that RAl, and thus no additional ITAAC will be added in response to
this RAI for the Onsite AC Power Supply. ‘

DCD Tier 1, Table 2.13.3-3, ITAAC #12 will be added in Revision 6 in response
to this RAl to address the fault withstand capability of cables for the safety-
related portions of the DC Power Supply System.

Portions of the Onsite Diesel Generator Power Supply Systems capable of
supporting the safety-related loads are covered by ITAAC provided for the Onsite
AC Power Supply. Specifically, DCD Tier 1, Table 2.13.1-2, ITAAC #10
addresses fault current withstand capability. Therefore, no additional ITAAC will
be added in response to this RAI for the Onsite Diesel Generator Power Supply
Systems.
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DCD Tier 1, Table 2.13.5-2, ITAAC #12, will be added in Revision 6 in response
to this RAI to address the fault withstand capability of cables for the safety-
related portions of the UPS System.

DCD Impact

DCD Tier 1, Subsections 2.13.3 and 2.13.5 and Tables 2.13.3-3 and 2.13.5-2,
Revision 6 will be revised as noted in the attached markup.
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NRC RAI 14.3-425

SRP Section 14.3 Appendix C provides electrical systems review checklist which
includes equipment protective device.. The staff requests that GEH consider
adding the following design commitments and ITAAC to address protective
device for (a) onsite ac power, (b) dc power, (c) diesel generator power and (d)
uninterruptible ac power:

Design Commitment - electrical distribution system protective devices are rated
to withstand fault current and sized to supply load current.

Inspection, Tests , Analysis - Analyses for the as-built electrical distribution
. system to determine fault currents and the capacities of the protective device will
be performed.

Acceptance Criteria - Analyses for the as-built electrical distribution system exist
and conclude that the analyzed fault currents do not exceed the interrupting
capacity of protective device as determined by nameplate rating and the capacity
of protective device exceed the analyzed load requirement.

- GEH Response

GEH has reviewed the Electrical Systems Review Checklist provided in SRP
Section 14.3, Appendix C, and will add the requested ITAAC for the safety-
related portions of the Direct Current (DC) Power Supply System and the
Uninterruptible AC Power Supply (UPS) System. _

The protective devices for the applicable portions of the Onsite AC Power
Supply, specifically the Preferred Power Supply, are addressed in the response
the RAI 14.3-394 SO01 (MFN 08-917, dated 12/9/08). ITAAC are provided in
response to that RAI, and thus no additional ITAAC will be added in response to
this RAI for the OnS|te AC Power Supply

DCD Tier 1, Table 2.13.3-3, ITAAC #13 will be added in Revision 6 in response
to this RAIl to address the fault withstand capability of protective devices for the
safety-related portions of the DC Power Supply System.

Portions of the Onsite Diesel Generator Power Supply Systems capable of
supporting the safety-related loads are covered by ITAAC provided for the Onsite
AC Power Supply. Specifically, DCD Tier 1, Table 2.13.1-2, ITAAC #10
addresses fault current interrupting capability. Therefore, no additional ITAAC
will be added in response to this RAI for the Onsite Diesel Generator Power
Supply Systems. :
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DCD Tier 1, Table 2.13.5-2, ITAAC #13, will be added in Revision 6 in response
to this RAI to address the fault withstand capability of protective devices for the
safety-related portions of the UPS System.

DCD Impact

DCD Tier 1, Subsections 2.13.3 and 2.13.5 and Tables 2.13.3-3 and 2.13.5-2,
~ Revision 6 will be revised as noted in the attached markup.
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NRC RAIl 14.3-428

SRP Section 14.3 appendix C provides electrical systems review checklist which
includes Class 1E vital ac inverters, regulating transformers and transfer devices.

Add an ITAAC to address transfer device in Section 2.13.5.

GEH Response

GEH has reviewed the Electrical Systems Review Checklist provided in SRP
Section 14.3, Appendix C. However, as described in the response to RAI 8.2-14
S01 (MFN 08-844, dated 11/17/08), the safety-related UPS bypass transformers
and manual transfer switches have been removed from the ESBWR design.

Therefore, no ITAAC will be added.

DCD Impact

No DCD changes will be made in response to this RAI.
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NRC RAIl 14.3-429

SRP Section 14.3 appendix C provides electrical systems review checklist which
includes cable tray loading. Add an ITAAC to address cable tray loading.

GEH Responsé

GEH has reviewed the Electrical Systems Review Checklist provided in SRP
Section 14.3, Appendix C, and will add the requested ITAAC for the safety-
related portions of the Direct Current (DC) Power Supply System and the
Uninterruptible AC Power Supply (UPS) System.

DCD Tier 1, Table 2.13.3-3, ITAAC #14 will be added in Revision 6 in response
to this RAI to address the raceway sizing and loading for the safety-related
portions of the DC Power Supply System. .

DCD Tier 1,} Table 2.13.5-2, ITAAC #14 will be added in Revision 6 in response
to this RAIl to address the raceway sizing and loading for the safety-related
portions of the UPS System.

DCD Impact

DCD Tier 1, Subsections 2.13.3 and 2.13.5 and Tables 2.13.3-3 and 2.13.5-2,
Revision 6 will be revised as noted in the attached markup.
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2.13.3 Direct Current Power Supply

Design Description

-

Completely independent safety-related and nonsafety-related DC power systems are provided.

Nonsafety-related DC power systems are not part of the plant safety-related design basis, and are.
independent and separate from the safety-related DC power supplies.

The 250 V Safety-Related DC systems provide four divisions of power to operate safety—related
loads for at least 72 hours following a design basis accident. The 250V Safety-Related DC
systems are also adequately sized for the station blackout conditions.

(1) The functional arrangement of the 250 V Safety-Related DC systems is as described in
subsection 2.13.3 Design Description and Table 2.13.3-1 and as shown on Figure 2.13.3-1.

(2) The functional arrangement of the 125 V and 250 V Nonsafety-Related DC systems is as
described in subsection 2.13.3 and as shown on Figure 2.13.3-2.

(3) Two 250 V safety-related batteries in each division are together sized to supply their
design loads, at the end of installed life, for a minimum of 72 hours without recharging. -

(4) The 250 V Safety-Related DC systems equipment identified in Table 2.13.3-1 conform to
Seismic Category | requirements and are housed in Seismic Category I structures.

(5) The 250 V Safety-Related DC systems provide.four independent and redundant safety-
related divisions.

(6) Separation is provided between safety-related divisions, and between safety-related
divisions and nonsafety-related equipment as required by Regulatory Guide 1.75.

(7) Each battery charger associated with each 250 VDC safety-related battery is capable of - |

restoring its battery after a bounding design basis event discharge to a state that the battery
can perform its design basis function for subsequent postulated operational and design
basis functions, while at the same time supplying the largest combined demands associated

- with the battery, within the time stated in the design basis, consistent with the requirement
given in IEEE 308.

(8) The 250 V Safety-Related DC battery and battery charger circuit breakers, and DC
distribution panels and their circuit breakers and fuses, are sized to supply their load
requirements.

(9) The battery chargers are designed to prevent their AC source from becoming a load on the
250 VDC safety-related batteries when the AC power source is de-energized or has
degraded voltage.

(10) The Direct Current Power Supply minimum inventory of alarms, displays, controls, and
status indications in the main control room are addressed in Section 3.3.

(1 1) Environmental qualification of the 250 V Safety;Related DC systems is addressed in Tier 1
Section 3.8. :

(12)_Electrical cables for the safety-related 250 VDC system are rated to withstand fault current
for the time required to clear the fault from their power source.

2.13-19
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(13) Protective devices for the safety-related 250 VDC system are rated to withstand fault
current and sized to supply load current.

(14) Raceway for safety-related 250 VDC system circuits are sized in accordance with design
requirements. ’ '

Inspections, Tests, Analyses and Acceptance Criteria

Table 2.13.3-3 provides a definition of the inspections, tests, and/or analyses, together with
associated acceptance criteria for the Direct Current Power Supply.

2.13-20
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Table 2.13.3-3
ITAAC For The Direct Current Power Supply
Design Commitment Inspections, Tests, Analyses A Acceptance Criteria
9. The battery chargers are designed to Testing of each 250 VDC safety-related Test report(s) deeument-exist and conclude

prevent their AC source from becoming
a load on the 250 VDC safety-related
batteries when the AC power source is
de-energized or has degraded voltage.

battery charger will be performed to
demonstrate that there is no power
feedback from a loss of AC input power.

that the 250 VDC safety-related battery
chargers prevent the AC input source from
becoming a load on the 250 VDC safety-
related batteries during a loss of AC power
condition.

10.

The Direct Current Power Supply
minimum inventory of alarms,
displays, controls, and status
indications in the main control room
are addressed in Section 3.3.

See Section 3.3.

See Section 3.3.

11.

Environmental qualification of the 250
V Safety-Related DC System is
addressed in Section 3.8.

See Section 3.8.

See Section 3.8.

verevl Ivd

12.

Electriéal cables for the safety-related

Analyses of the as-built safety-related

250 VDC system are rated to withstand

250 VDC system will be performed to

fault current for the time required to

determine possible fault currents.

clear the fault from their power source.

Report(s) for the as-built safety-related

250 VDC system exist and conclude that
electrical cables will withstand the analyzed
fault currents, as determined by
manufacturer’s ratings for the time required
to clear the fault from its power source.

2.13-29
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Table 2.13.3-3

Design Control Document/Tier 1

ITAAC For The Direct Current Power Supply

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

13. Protective devices for the safety-related

Analyses of the as-built safety-related

250 VDC system are rated to withstand

250 VDC system will be performed to

fault current and sized to supply load

determine possible fault currents and the

Report(s) for the as-built safety-related
250 VDC system exist and conclude that
the analyzed fault currents do not exceed -

current.

required capacity of protective devices.

the interrupting capacity of the protective

devices as determined by the nameplate
ratings and the analyzed load requirements
do not exceed the capacity of the protective
devices.

14. Raceway for safety-related 250 VDC

Analyses of the as-built safety-related

system circuits are sized in accordance

250 VDC system will be performed to

with design requirements.

determine required raceway sizing.

Report(s) for the as-built safety-related

250 VDC system exist and conclude that
raceway sizing is in accordance with design
requirements and raceway loading is within
that assumed in the electrical analyses.

2.13-30
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2.13.5 Uninterruptible AC Power Supply
Design Description

The Uninterruptible AC Power Supply (UPS) is divided into two subsystems, the safety-related
UPS and the nonsafety-related UPS.

The nonsafety-related UPS system and the nonsafety-related Technical Support Center UPS
system are not part of the plant safety de51gn basis, and are independent and separated from the
safety-related UPS system.

The safety-related UPS system provides four divisions of 120 VAC power to safety-related loads '
during normal, upset and accident conditions.

(1) The functional arrangement of the safety-related UPS system is as described in Subsection
2.13.5 and Table 2.13.5-1 and is as shown on Figure 2.13.5-1.-

(2) The functional arrangement of the nonsafety-related UPS system is as described in
Subsection 2.13.5 and as shown on Figure 2.13.5-2.

(3) The safety-related UPS system equipment identified in Table 2.13.5-1 conforms to Seismic
Category I requirements and is housed in Seismic Category I structures.

(4) The safety-related UPS system provides four mdependent and redundant safety-related
divisions.

(5) Separation is provided between safety-related divisions, and between safety-related
divisions and nonsafety-related equipment, as required by Regulatory Guide 1.75.

(6) Each safety-related UPS inverter is capable of supplying its AC load-_at both minimum and
maximum battery terminal voltages.

(7) The Uninterruptible AC Power Supply minimum inventory of alarms, displays, controls,
and status indications in the main control room are addressed in Section 3.3.

(8) Environmental qualification of the safety-related UPS system is addressed in DCD Tier 1
Section 3.8.

(9) The safety-related UPS rectifiers are designed to prevent their AC source from becoming a
load on the 250 VDC safety-related batteries when the AC power source is de-energized or
has degraded voltage.

(10) The safety-related UPS inverter high DC input voltage trip setpoint and time delay are
greater than the associated battery charger and UPS rectifier high DC output voltage trip
setpoint and time delay. :

(11) The safety-related UPS system subplies a voltage at the terminals of the safety-related
utilization equipment that is within the equipment voltage tolerance limits.

(12) Electrical cables for the safety-related UPS system are rated to withstand fault current for
the time required to clear the fault from their power source.

(13) Protective devices for the safety-related UPS system are rated to withstand fault current
and sized to supply load current.

2.13-44
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(14) Raceway for safety-related UPS system circuits are sized in accordance with design
requirements.

RAI 14.3-429

Inspections, Tests, Analyses and Acceptance Criteria

Table 2.13.5-2 provides a definition of the inspections, tests, and/or analyses, together with
associated acceptance criteria for the Uninterruptible AC Power Supply.

: ' 2.13-45



vev-€'vl Ivd

Ser-evl Ivd

ESBWR

26A6641AB Rev. 06

Table 2.13.5-2

Design Control Document/Tier 1

ITAAC For The Uninterruptible AC Power Supply

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

| 11. The safety-related UPS system supplies

i. Analyses of the as-built safety-related

i. Report(s) exist and conclude the as-

a voltage at the terminals of the safety-
related utilization equipment that is .
within the equipment voltage tolerance
limits.

UPS 120 volt distribution system are
performed to determine the voltage at

built safety-related UPS system
supplies a voltage at the terminals of

the safety-related utilization-equipment

the safety-related utilization

terminals.

ii. Type tests will be performed to

confirm the safety-related utilization
equipment functions properly at the
established maximum and minimum-
terminal voltage tolerance limits.

equipment that is within the utilization
equipment voltage tolerance limits.

ii. Report(s) exist and conclude the

safety-related utilization equipment
functions properly at the established
maximum and minimum terminal
voltage tolerance limits.

12. Electrical cables for the safety-related

Analyses of the as-built safety-related UPS

Report(s) for the as-built safety-reiated

UPS system are rated to withstand fault

system will be performed to determine

current for the time required to clear

possible fault currents.

the fault from their power source.

UPS system exist and conclude that
electrical cables will withstand the
analyzed fault currents, as determined by
manufacturer’s ratings for the time
required to clear the fault from its power
source.

13. Protective devices for the safety-related

Analyses of the as-built safety-related UPS

Report(s) for the as-built safety-related

UPS system are rated to withstand fault

system will be performed to determine

current and sized to supply load
current.

possible fault currents and the required
capacity of protective devices.

UPS system exist and conclude that the
analyzed fault currents do not exceed the
interrupting capacity of the protective
devices as determined by the nameplate
ratings and the analyzed load
requirements do not exceed the capacity
of the protective devices. '

2.13-52
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Table 2.13.5-2
ITAAC For The Uninterruptible AC Power Supply

6Zv-€vl Ivd

Design Commitment s Inspections, Tests, Analyses Acceptance Criteria
14. Raceway for safety-related UPS system| Analyses of the as-built safety-related UPS | Report(s) for the as-built safety-related
circuits are sized in accordance with system will be performed to determine UPS system exist and conclude that
design requirements. ‘ required raceway sizing. raceway sizing is in accordance with

design requirements and raceway loading
is within that assumed in the electrical

analyses.

FRRTNN | 2.13-53



