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March 7, 2008 |

U.S. Nuclear Regulatory Commission
Document Control Desk
Washington, D.C. 20555-0001 |
! !
Subject: Response to Portion of NRC Request for Additional Information
: Letter No. 126 Related to ESBWR Design Certification Application,
RAI Numbers 14.3-268, 14.3-302, 14.3-308, 14.3-328, 14.3-329,
14 3-330, 14.3-331, 14.3-332, 14.3-333, 14. 3 375 and 14.3- 376

The purpose of th|s letter is to submit the GE Hitachi Nuclear Energy (GEH)
response to the U.S. Nuclear Regulatory Commission (NRC) Request for
Additional Information (RAI) sent by NRC letter dated December 20, 2007
(Reference 1). RAI Numbers 14.3-268, 14.3-302, 14.3-308, 14.3-328, 14.3-329,
14.3-330, 14.3-331, 14.3-332, 14.3-333, 14.3-375 and 14.3-376 are addressed in
Enclosure 1.

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

Sincefrely,

|
{
1
I

ames C. Kmsey
Vice PreS|dent E BWR Llcensmg
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Reference:

| - | )
1. MFN 07-718, Letter from U.S. Nuclear Regulatory Commission to Robert
E. Brown, Request For Additional Information Letter No. 126 Related To
ESBWR Design Cetrtification Application, dated December 20, 2007

Enclosure: .

1.. Response to Portion of NRC Request for Addltlonal Information Letter
. No. 126 Related to ESBWR Design 'Certlflcatlon Application, DCD Tier 1,
RAI Numbers 14.3-268, 14.3-302, 14.3-308, 14.3-328, 14.3- 329, 14 3-
330, 14.3-331, 14.3-332, 14.3-333, 14.3-375 and 14.3-376

cc: AE_Cubbage USNRC (with enclosure)
GB Stramback GEH/San Jose (with enclosure)
RE Brown GEH/Wilmington (W|th enclosure)
DH Hinds GEH/Wilmington (W|th enclosure)
eDRF 0000-0081-7094 NRC RAI 14.3-268

0000-0081-0594
0000-0081-0595

- 0000-0081-7095

0000-0081-7096
0000-0081-7097
0000-0081-7098
0000-0081-7099
0000-0081-7100

 0000-0081-7102

0000-0081-7104

ﬁ NRC RAI 14.3-302
NRC RAI 14.3-308

NRC RAIl 14.3-328

NRC RAI 14.3-329

NRC RAI 14.3-330
NRC RAI 14.3-331
NRC RAI 14.3-332
NRC RAIl 14.3-333
NRC RAI 14.3-375

‘NRC RAIl 14.3-376



Enclosur:e 1

MFN 08-086, Supplement 10
|

A*Response to Portion of NRC Request fbr

i 'Additional Information Letter No; 126
j Relat:ed to ESBWR Design Cértificaﬁdn Applicati(.)n.
-  DCDTier1

RAI Numbers 14.3-268, 14.3-302, 14.3-308, 14.3-328, 14.3-329, 14.3-
330, 14.3-331, 14.3-332, 14.3-333, 14.3-375, 14.3-376

!

*Pending DCD change(s) associated with this RAI response are shaded in
gray. Other change(s) shown in the enclosed DCD markup(s) may not be
reflective of the final format and content of DCD Revision 5 when submitted
(i.e., those markups may include changes that are not fully developed and
approved for 1nclus10n in the DCD). X o
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NRC RAI 14.3-2ﬁ

NRC Summary: _
ITAAC for Main Control Room Panels

NRC Full Text:

1. Table 2.7.1-1 3a. Column 2 (Inspections, Tests, Analyses) specifies "checking for voltage in all
divisions". Column 3 (Acceptance Criteria) refers to "test signal”. Please clarify and confirm
what is being checked for in Column 2 and what is being used for acceptance.

GEH Reésponse \
The intent of Table 2.7.1-1, ITAAC #3 is to ensure that proper electrical independence and
separation exists within the MCR Panels. Electrical independence will be shown by providing a
test signal in only one safety-related division at a time, then documenting that the test signal
exists only in the division under test. Physical separation will be shown by inspection of the as-
built system and report(s) documenting results of the inspection.

The ITA. for ITAAC #3a will be revised to clarify that the test checks for only the presence of a
test 51gnal The AC will remain as currently stated, Ithat reports will document that a test signal
exists 0nly in the d1v1510n under test.

DCD Impact

DCD Tier 1, Table 2.7.1-1, ITAAC #3 will be revised as shown in the attached markup.

|
I
]
|



ESBWR

26A6641AB Rev. 05

Table 2.7.1-1

ITAAC For Main Control Room Panels

Design Control Document/Tier 1

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

3a) Independence is provided betweeﬁ

safety-related divisions. -

Tests will be performed on the as-built

safety-related MCR Panels by providing a |
| related division under test in the MCR

test signal in only one safety-related _
division at a time and checking forixoktage
a-test signallin all divisions.

Test report(s) document that a test
signal exists only in the as-built safety-

Panels.

b)

Separation or electrical isolation is
provided between safety-related ‘
divisions, and between safety-related
divisions and nonsafety-related
equipment.

Inspection of the as-built safety-related
MRC Panels will be performed.

Inspection report(s) document that, for
the as-built safety-related MCR Panels,
physical separation or electrical
isolation exists between safety -related
divisions. Physical separation or
electrical isolation exists between
safety-related divisions and nonsafety-
related equipment.

Human factors engineering principles are
incorporated into the MCR Panel design

See Tier 1 Section 3.3.

See Tier 1 Section 3.3.

2.7-3
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Enclosure 1 ’

NRC RAI 14.3-302

NRC Summary:
DC, ITA, and AC consistency

NRC Full Text:

In ITAAC Table 2.1 .2-3, ITAAC #8, the staff requests that the applicant specify in the ITA the
signals that are provided in the DC and AC to test MSIV closure. In addition, the staff requests
that the applicant specify:

1) that the closure signals are provided to the MSIV rjnotor operators
i
2) whether the entire actuation circuit is tested or ]ust the MSIV. If the entire actuation circuit is

being verzf ed by this ITAAC, the DC, ITA, and AC should be revised to reflect that scope of
testing apd verification.

GEH Résponse ' i |

| !

ITAAC Table 2.1.2-3, Item 8, will be rewritten in simpler form so that DC, ITA and AC are
consistent, and a comparable change will be made to the design description, bullet 8. The only
purpose ‘of this ITAAC is to demonstrate the nuclear boiler system (NBS) isolation valve
functional capability to close on command. Only a single test stroke is required. The list of
automatic isolation ‘signals in this ITAAC item is not required for demonstrating the valve
mechamcal response- function, so the DC, ITA and AC of the item are revised. It is noted,
however, that the NBS design includes also 1solat10n requirements for valves in the main steam
drains subsystem piping and in the feedwater piping. The isolation capabilities of the main
steam line drains line isolation valves are addressed under ITAAC 2.1.2-3, Item 10. The
ESBWR includes new isolation function for the feedwater lines, and this will be added to Table
2.1.2-3, Item 8. ‘

The MSIVs are not rhotor-operated valves, however, the command is transmitted to each valve’s
actuator control pilot(s). A close command signal will be input to each valve’s control pilot(s) as
part of ITAAC Ttem 8 of Table 2.1.2-3,

' Alarms 4nd displays are part of the control room human factors engineering, which is covered
under Tier.1, Section 3.3 “Human Factors Engmeermg

Individual instrumentation sensors, signal processing and logic control function ITAACs that
involve NBS instruments which provide input signals for isolation are.covered under Tier 1,
" Subsection 2.2.12 “Leak Detection and Isolation System.” Therefore, the entire actuation circuit

|
|
!
|
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b

Enclosure l - g

is not tested under ITAAC 2.1.2-3, Item 8, ratherithe test of the sensors to the close signal
transmitted to the valves is performed by the ITAAC per Table 2.2.12-4, Item 2.

DCD Im’pact

DCD Tler 1, Sectlon 2.1.2, Item 8 and Table 2.1. 2 3, Item 8, will be revised as noted in the
attached markup.



26A6641AB Rév. 05

ESBWR ' Design Control Document/Tier 1

®

(10)

(1)

(12)

(13)

(14)

(15)

(16)

a7

ﬁ The. MSIVs close uponucommand)
(b.. The FWIVs.close upon command)

(@c. Control Room alarms, dlsplays -and/or controls .provided- for ‘the NBS'*

~ {defined in Table 2.1.2-2; )-
(b-The MSIVs-closes

( .
(' 3 e

Repesrt-reaa-l—Reposrtlonable valves (not mcludmg the DPVs (squib-activiated valves)_or
safety/relief valves) designated in Table 2.1.2-2 as having an active safety-related function

open, close, or both open and also close under design-differential pressure fluid flow, and
temperature conditions.

3Phe—Each Each pneumatically operated valve(s) in the Main Steam Line Drain Lines shown—in
Figure24-2-2—closes (opens) (remains the same) if either electric power to the valve
actuating solenoid is lost, or pneumatic pressure to the valve(s) is lost.

Check valves designated in Table 2.1.2-1 as having an active safety-related function open,
close, or both open and also close under ' desiga—system pressure, fluid flow, and
temperature conditions.

The throat diameter of each MSL flow restrictor is sized for design choke flow
requlrements

Each MSL ﬂow restrictor has taps for two instrument connections to be used for
monitoring the: flow through eaekits associated MSL.
[ |

The combined steamline volume from the RPV to the main steam turbine stop valves and
steam bypass valves is sufficient to meet the assumptions for AOOs and infrequent events.

The MSIVs are capable of fast closing under design dlfferentlal pressure, fluid flow and
temperature conditions.

When all four inboard or outboard MSIVs are stroked from a full-open. to full-closed
position by their actuatorselosed-by—nermal—means, the combined leakage through the
MSIVs for all four MSLs will be less than or equal to the design bases assumption value.

The openirig pressure for the SRVs mechanical lift mode satisfies the overpressure
protection analysis. '

1

2111
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Table 2.1.2-3
ITAAC For The Nuclear Boiler System

Design Control Document/Tier 1

Design Commitment

Inspections, Tests, Analyses -

Acceptance Criteria

Isolatron)

| &
: (ﬁCapabrllgﬂ

- i @. The MSIVs close upon co_n_rmand)

| {b)-. The FWIVs:¢lose upon.command)-

(_)_Control Room alarms drsplays)

] (Valve closure tests will be performed on)

(Report( s) document that MSIVs closa

{the as-built MSIVs using a manual closura
(command to srmulate an 1solatron§

,,_,

1gnal, speetion ed-<

(upon command Repert(s)—éeeameﬂt—eh&t

- (V alve closure tests will be performed o}

{the as-built FWIVs using a manual closu@

Re; ort(s) docurient that the FWIVs close\)
upon comrhiand

&

(command to simulate an isolation signal. Y

(Inspectlons tests or analyses: are)

(Réports are-as. described by the)

and/or controls. prov1ded forthe NBS)
_System-are defined in Table 2.1:2-2:

{performed as described in Sectron 3.3 and}
{Table 3.3-1.

2.1-24

(‘egc‘_ep’taric’e-crrtel-la;rn Table 3.3-1.) -1.)
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Table 2.1.2-3
ITAAC For The Nuclear Boiler System

Design Contrel Document/Tier 1

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

9. Repesitienal-Repositionable valves
(not including DPVs (squib-activated

valves)_or safety/relief valves)
designated in Table 2.1.2-2 as having
an active safety-related function to
open, close, or both open and also
close under design-differential
pressure, fluid flow, and temperature
conditions.

Tests of installed valves will be performed
for opening, closing, or both opening and
also closing under system preoperational
differential pressure, fluid flow, and
temperature conditions.

Report(s) document that, upon receipt of
the actuating signal, each valve opens,
closes, or both opens and also closes,
depending upon the valve’s safety
function.

2.1-25
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Enclosure 1

NRC RAI 14.3-308 |

NRC Summary:
MSL flow restrictor instrument taps

NRC Full Text:

In ITAAC Table 2.1.2-3, for clarity in ITAAC #13, the staff requests that the applicant specify the
general locations of the instrument taps (i.e., they can ’t be on the same side of the MSL if they're
going to measure flow via delta P)

GEH Rei,sponse

Each ESBWR main steam nozzle has two instrument taps that are positioned at an equal distance
downstream of the throat of the integral steam nozzle venturi as the low- -pressure side of the
differential pressure flow measuring instruments. The two pressure sensing taps are located on
opposite sides of the nozzle in the horizontal plane across the center of the steam line. The high-
pressure. side instrument taps are directly sensing the vessel steam dome pressure. This
arrangement provides redundancy for the differential pressure —to — flow measurement function
of the feedwater control system. The ITAAC Table 2.1.2-3, Item 13, is correctly written,

DCD Impact

|
: » i
No DCD changes will be made in response to this RAI.
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NRC RAI 14.3-328

NRC Suifnmary:

Physical separation

NRC Full Text:

In Table'2.13.1-2, the AC for ITAAC #3a does not provide clear criteria to evaluate whether the
physical separation of the electrical components has been met. The staff requests that the
applicant clearly specify the acceptance criteria: (e.g., compliance with a specific IEEE
standard) for physical separation of electrical components.

GEH Résponse

Physical separation of electrical components will be in accordance with Regulatory Guide 1.75.
This commitment is consistent with DCD Tier 2 Chapter 8 and Table 1.9-21 of Chapter 1.

Tier 1 Table 2.13:1-2, ITAAC #3b for physical sseparation, the Acceptance Criteria will be
revised to state that reports will document the physical separation of electrical components as .
required by Regulatory Guide 1.75.

DCD Impact

DCD Tier 1, Table 2.13.1-2 will be revised as shownin the attached markup.



ESBWR

26A6641AB Rev. 05

Table 2.13.1-2

ITAAC For The Onsite AC Power System

Design Control Document/Tier 1

Design Commitment

Inspections, Testsv, Analyses

Acceptance Criteria

3a.Indépendence is provided between
safety-related divisions.

b. Separation is provided between safety-
related divisions, and between safety-
related divisions and nonsafety-related
equipment.

Tests will be performed on the as-built
safety-related 480 VAC Isolation Power
Centers by providing a test signal in only
one safety-related division at a time.

Inspectiori of the as-built safety-related
480 VAC Isolation Power Centers will be
performed.

Test report(s) document that a test signal -
exists only in the as-built safety-related
division under test in the 480 VAC
Isolation Power Center.

Inspection report(s) document that, for the
as-built safety-related 480 VAC Isolation
Power Centers, physical separation and
electrical isolation(as required by)

(Regulatory Guide 1.75%xists between

safety -related divisions. Physical
separation and electrical isolatior] as)

(required by Regulatory Guide 1:75)exists

between safety-related divisions and
nonsafety-related equipment.

4. Each safety-related Isolation Power
Center supplies power to safety-related
loads of their respective division.

Tests will be performed using a test signal
to confirm that an electrical path exists
from the as-built safety-related Isolation
Power Center to its divisional safety-
related loads. Each test may be a single
test or a series of over-lapping tests.

Test report(s) demonstrate that a test
signal originating from the as-built
divisional Isolation Power Center exists at
the terminals of its divisional safety-
related load.

2.13-5
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Enclosure 1-

NRC RAI 14.3-329

NRC Summary: » . b

Minimum set !

NRC Full Text:

In Table 2.13.1-2, ITAAC #7, the definition of minimum set has not been clearly specified in the
DC, ITA;, and AC. The staff requests the applicant provide a definition for "minimum set” and
specify the "applicable codes and standards" in the Ap.

t

GEH Response

The ITAAC in question will be revised to change the language concerning “minimum set” to be
consistent with the similar ITAACs in Section 2.2. In general, the revised ITAAC will correctly
refer to Section 3.3, Human Factors Engineering, for the definition and specification of minimum
inventory.

| : | : '
DCD Tier 1, Revision 5, will revise the DC to read, “The Onsite AC Power System minimum
1nventory of alarms, displays, controls, and status! indications in the main control room are
addressed in Section 3.3.” ]

DCD Tler 1, Revision 5, will revise the ITA to read, “See Section 3.3.”
DCD Tier 1, Revision 5, will revise the AC to read, “See Section 3.3.”

DCD Im‘gact

\
)

DCD Tier 1, Section 2.13.1, Item 7 and Table 2.13. 1 -2, Item 7 will be revised as shown in the
attached 'markup.



26A6641AB Rev. 05 : :
ESBWR ' 3 Design Control Document/Tier 1

2.13 ELECTRICAL SYSTEMS

2.13.1 Onsite AC Power System !
Design Description |

The purpose of the Onsite AC Power System is to provide power to the power generation (PG)
nonsafety-related loads and the plant’s investment protection (PIP) nonsafety-related loads. The
PIP buses supply power to the four (4) safety-related, 480VAC, Isolation Power Center buses.
The nonsafety-related PIP buses have a Regulatory Treatment of Non-Safety Systems (RTNSS)
function to supply power to RTNSS credited loads.

(1) The functional arrangement of Onsite AC Power System is as shown on F1gure 2.13.1-1
and the component locations are shown in Table 2.13.1-1.

2) The safety-related 480 VAC Isolation Power Center equ1pment 1dent1ﬁed in Table 2.13.1-1

conforms to Seismic Category I requirements and is housed in Seismic Category I
structures. ‘

(3) a. Independence is provided between safety-related divisions.

b. Separation is provided between safety-related divisions, and between safety-related
divisions and nonsafety-related equipment. J

4) c. Each safety-related Isolation Power Center suppl1es power to safety-related loads in its
respective division.

(5) Isolation Power Centers and their assomated loads are protected against undervoltage,
degraded voltage and under- frequency conditions.

(6) The Onsite AC Power System provides the following nonsafety-related functions:

a. The Onsite AC Power System provides the capability for distributing nonsafety-related
AC power from onsite sources to nonsafety- related RTNSS loads. -

b. The Onsite AC Power System provides a PIP bus undervoltage signal to trip the PIP bus
normal and alternate preferred power supply breakers, and start the standby diesel
generator.

c. The standby power supply breaker closes when the standby diesel generator is ready to
load

the—m&m—eentrel—feem—The onsrte AC Power Svstem mmrmum 1nventory of alarms

(dlsplays, controls, and status indicatioris in’ the main ¢control room are"addressed in Section)
3.3

(8) Equipment qualification of safety-related 480 VAC Isolation Power Center equipment is
addressed in DCD Tier 1 Section 3.8.

Inspectlons, Tests, Analyses and Acceptance Criteria

Table 2.13.1-2 provides a definition of the inspections, tests, and/or analyses, together with
associated acceptance criteria for the Electrical Power Distribution System.

P )
|
i

2.13-1
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Table 2.13.1-2
ITAAC For The Onsite AC Power System

Design Commitment _ Inspections, Tests, Analyses Acceptance Criteria

System'i mmlmum mventorv of alarm—sl

(dlsplavs _controls, and status indications
(m the mam control room are’ addressedf
(m Sectlon 3.3

Section 3_3-) T

8. Equipment qualification of safety- See Tier 1 Section 3.8. See Tier 1 Section 3.8.

related 480 VAC Isolation Power
Center equipment is addressed in DCD
"Tier 1 Section 3.8.7 ’ T ) ‘ ' ST T T

2.13-7
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Enclosure 1 : :

NRC RAI 14.3-330

NRC Summary:

Minimum set

NRC Full Text:

In Table 2.13.3-3, ITAAC #10, the definition of minimum set has not been clearly specified in the
DC, ITA, and AC. The staff requests the applicant provide a definition for "minimum set' and
specify the "applicable codes and standards" in the AC. . :

|

i

GEH Response

The ITAAC.in question will be revised to change the language concerning “minimum set” to be
consistent with the similar ITAACs in Section 2.2. In general, the revised ITAAC will correctly
refer to Section 3.3, Human Factors Engineering, for the definition and specification of minimum
inventory.

DCD Tier 1, Revision 5, will revise the DC to read, “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.”

DCD Tier 1, Rev1sxon 5, will revise the ITA to read, “See Section 3.3.”
DCD Tier 1, Rev151on 5, will revise the AC to read, “See Section 3.3.”_

DCD Impact
DCD Tler 1, Section 2. 13 3, Item 10 and Table 2.13. 3 3, Item 10 will be rev1sed as shown in the

attached markup. ‘ , |

]
|
i
1
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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 design basis, and are
1ndependent and separated from the safety-related DC power supplies.

The 250V Safety-Related DC systems provide four dlvrsrons 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 loads.

(1) The functional arrangement of the 250V Safety-Related DC systems is as shown on Figure
2.13.3-1 and the component locations are shown in Table 2.13.3-1.

(2) The functional arrangement of the 125 V and 250 V Nonsafety-Related DC systems is as
shown on Flgure 2.13.3-2. |

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

34D The 250V Safety-Related DC systems identified in Table 2.13.3-1 conform to Seismic
Category I requirements and are housed in Seismic Category I structures.

{-il—_-)_(_)The 250 V Safety Related DC systems prov1de four independent and redundant safety-
related divisions.

! ..
é}_(_)Separatlon is provided between safety-related divisions, and between safety-related
divisions and nonsafety-related equipment.

(7) Each battery charger associated with each 250 VDC safety-related battery has sufficient
capacity to meet the largest combined demands of the various continuous steady-state
loads plus the charging capacity to restore the battery from the design minimum charge
state to the fully charged state within the time stated in the design basis, consistent with the
requlrement glven in IEEE 308.

l

(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:

) The output diodes for the battery chargers are designed to prevent their AC source from

becoming a load on'the 250 VDC safety-related batteries because-of-powerfeedbackfrom

less-efwhen the AC power source is de-energized or has degraded voltage.

6 f alarms, dlsplays, controls, and status 1nd1catlons in’ the main control room are addressed)
(in Section 3. 3

2.13-11
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(11 Equlpment quahﬁcatlon of the 250 V Safety Related DC systems is addressed in DCD -
Tier 1 Section 3.8.

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

2.13-12.
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Table 2.13.3-3

Design Control Document/Tier 1

ITAAC For The Direct Current Power Supply

Design Commitment

Inspecﬁqns, Tests, Analyses

Acceptance Criteria

9. The battery chargers are designed to
__prevent their AC source from .
‘becoming a load on the 250- VDC -
safety-related batteries when the
beeause-of powerfeedback{romtoss
ofAC power source is de-energized or
has degraded voltage

Testing of the output diodes for each 250

VDC safety-related battery charger will

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

Test report(s) document that the output -
diodes for the-250 VDC safety-related
battery chargers prevents 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 Currefit Power Supply)
(minimum.inventory of alarms )
(displays, controls, and status;
Emdlcatlons in the main control roong

are addressed mVSectlon 3.3. T-her“

SectlcE3_3_) )

-11. Equipment quallﬁcatlon of the 250 V
Safety-Related DC System is
addressed in DCD Tier 1 Section 3.8.

See Tier 1 Section 3.8.

See Tier 1 Section 3.8.

2.13-21




|
|
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|
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Enclosure 1.

NRC RAT 14.3-331

NRC Summary:

Mnimum set

NRC F: ull Text:

In T able 2.13.4-2, ITAAC #3, the definition of minimum set has not been clearly specifi ed in the
DC, ITA, and AC. The staff requests the applicant provide a definition for "minimum set" and
specify the "applicable codes and standards" in the AC.

GEH Response

i

The ITAAC in questlon will be revised to change the language concerning “minimum set” to be
consistent with the similar ITAACs in Section 2.2. In general, the revised ITAAC will correctly
refer to Section 3.3, Human Factors Engineering, for the definition and specification of minimum

inventory.

DCD Tler 1, Re\v/'is'ion 5, will revise the DC to read, “The Standby Onsite Power Supply
minimum inventory of alarms, displays, controls, and status 1ndlcat10ns in the main control room
are addressed in Section 3.3.” : [

DCD T1er 1, Revision 5 will revise the ITA to read, “See Section 3.3.”-
DCD Tier 1 Revision 5, will revise the AC to read, “See Section 3.3.”

DCD Inigact
| -
DCD Tier 1, Section 2.13.4, Item 3 and Table 2.13.4-2, Item 3 will be revised as shown in the

attached‘markup. - _ !
+ l I‘ t

'
'
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2.13.4 Standby On Site Power Supply
Design Description !

Two independent . nonsafety-related standby AC. diesel generators, including their support
systems, provide separate sources of on-site power, for the nonsafety-related Plant Investment
Protection (PIP) load groups when the normal and alternate preferred 6.9kV power supplies are
not available. The nonsafety-related standby diesel generators have a Regulatory Treatment of
Non-Safety Systems (RTNSS) function to prov1de power to the PIP buses that supply RTNSS
credited loads.

(1) The functional arrangement of Standby On Site Power System is as described in the

Design Description of this Section 2.13.4 and the component locations are shown in Table
2. 13 4-1. ' ,

v(2) The Standby On Site Power Supply System provides the following nonsafety-related
functlons

a. Upon receipt of an undervoltage signal from the On Site AC Power System, the standby
‘diesel generator starts, achieves rated speed and Voltage and produces a ready to load
s1gnal ' _ ,

b. Each standby diesel generator is sized to aclcommodate its expected loads.

c. Each standby diesel generator fuel oil storage tank contains adequate fuel oil capacity
for 7 days of standby diesel generator operatlon

d. ,Each of the standby diesel generator fuel oil transfer pumps (two pumps per engine)
start automatically and transfer fuel oil from the fuel oil storage tank to the standby
diesel generator day tank at a rate greater than or equal to the usage rate of the standby
“diesel generator. :

e. [Each of the standby diesel generator startin:g air receivers (two receivers per engine) is
'capable of three engine start attempts. i

_ £ The jacket cooling water system controls the flow of water to maintain required water
, temperature.

g  Instrumentation is provided to monitor lube oil temperature, pressure and sump level.
“ensuring proper operation of the system.

h. Each DG is provided with a separate intake and exhaust system.

3

Inspections, Tests, Analyses and Acceptance Criteria

Table 2.13.4-2 prov1des a definition of the 1nspect10ns tests and/or analyses together with
associated acceptance criteria for the Standby On Site Power Supply System.
| t
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Table 2.13.4-2

Design Control Document/Tier 1

ITAAC For The Standby On Site Power Supply

Design Commitment

3. (The Standby Onsite Power: SuDDlv)

Inspections, Tests, Analyses

Acceptance Criteria

(mmlmum inventory of alarms displays,: |

‘controls, and status indications in the)

{¢
{main control room are addressed in)
Sectxon 3.3. ?hmmmum—set—ef )

(
o

(available.See Section 3.3.)

2.13-29




MFN 08-086, Supplement 10 Page 9 of 12
Enclosure 1 '

NRC RAI 14.3-332

NRC Sulﬁmqry:

. Minimum set

NRC Full Text: ‘ i

In Table 2.13.5-2, ITAAC #7, the definition of minirﬁum set has not been clearly specified in the
DC, ITA, and AC. The staff requests the applicant provide a definition for "minimum set" and
specify the "applicable codes and standards" in the AC. ’

GEH Résponse

The ITAAC. in question will be revised to change thfe language concerning “minimum set” to be
consistent with the similar ITAACs in Section 2.2. In general, the revised ITAAC will correctly
refer to Section 3.3, Human Factors Engineering, for'the definition and specification of minimum
inventory. '

DCD Tier 1, Revision 5, will revise the DC to read, “The Uninterruptiblé AC Power Supply
minimum inventory of alarms, displays, controls, and status indications in the main control room
are addressed in Section 3.3.”

| ,
DCD Tier 1, Revision 5, will revise the ITA to read, :‘See Section 3.3.”
DCD Tier 1; Revision 5, will revise the AC to read, “See Section 3.3.”

DCD Impact

DCD Tier 1, Section 2.13.5, Item 7 and Table 2.13.5-2, Item 7 will be revised as shown ih the
attached markup. . -
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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 design basis, and are independent and separated from the
safety-related UPS system.

The safety-related UPS system provides four d1v1s1ons 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 shown on Figure 2.13.5-
1 and the component locations are shown in Table 2.13.5-1.

‘(2) The functional arrangement of the nonsafety-related UPS system is as shown on Figure
2. 13 5-2, and as described in Section 2.13.5.

3) The safety-related UPS system equipment 1dent1ﬁed 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 provrdes four mdependent and redundant safety-related
divisions. .

(5) Separation is provrded between safety- related divisions, and between safety-related
divisions and nonsafety-related equipment. g

. (6) Each safety-related UPS inverter is capable of §upplying its ac load.
(7) .‘:‘. " = P ' TR

@hemam—eeﬂtrel—feem-{féM}\EThe Unmterruptrble AC Power Supplv mmlmum 1nventory ofd
alarms displays, controls. and status. gl_dl‘catrons in-the main:control room.are addréssed m)
Sectlon 3.3. r

® Equlpment quallﬁcatlon of the safety- related\UPS system is addressed m DCD Tier 1
Sectron 3.8. ' [

(9) The output diodes for the safety-related AC power rectifiers are designed to prevent their

AC source from becoming a load on the 250 VDC safety-related batteries when the AC
power source 1s de-energized or has degraded voltage.

Inspectiens, Tests, Analyses and Acceptance Criteria

Table 2. 13 5-2 provrdes a definition of the mspecpons, tests, and/or analyses, together with
assocrated acceptance criteria for the Umnterruptlble AC Power Supply.

|
!
. r
!

!
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Table 2.13.5-2

Design Control Document/Tier 1

ITAAC For The Uninterruptible AC Power Supply

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

5. Separation is provided between safety-
related divisions, and between safety-
related divisions and nonsafety-related
equipment.

Inspection of the as-built safety-related
UPS system will be performed.

as-built safety-related UPS system,

Inspection report(s) document that, in the

physical separation or electrical isolation
exists between safety—related divisions.
Physical separation or electrical isolation
exists between safety-related divisions and
nonsafety-related equipment.

6. Each safety-related UPS inverter is
capable of supplying its ac load.

Testing of each as-built safety-related UPS
inverter will be performed by applying a

combination of simulated and/or real loads.

The inverter input voltage at the inverter
input terminals will be no more than 210

Test report(s) demonstrate that the as-built
safety-related UPS inverter supplies its
rated voltage at its rated frequency.

(minimum inventory of alarms,)
dlsplavs controls ‘and status)
1nd1cat10ns in the mamécontrol roorﬁ)
are. addressed m Sectlon 33. %Ehe

.
(
g .

VDC during the test.

7. (The Unmterruptlble ACPower Supplv) ] 10F

é‘é‘ ction: 3 3 )

8. 'Equipment qualification of the safety-
related UPS system is addressed in

DCD Tier 1 Section 3.8.

See Tier 1 Section 3.8.

See Tier 1 Section 3.8.
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Enclosure 1

NRC RAI 14.3-333

NRC Sutnmary:
MCR Emergency Lighting

NRC Full Text:

In Table 2.13.8-1, for clarity, the staff requests that the ITA for ITAAC #2 include inspection of
as-built lighting system.

GEH Rgsponse

Table 2.13.8-1, ITAAC #2, will be revised as requested.

.DCD Tier 1, Revision 5, will revise the ITA to read, “Analysis of the Control Room Emergency
Lighting System mountings and inspection of the as-built system will be performed.”

DCD Tier 1, Revision 5, will revise the AC to read, E“Analysis and inspection report(s) exist and
document that the Control Room Emergency Lighting System mountings meet Seismic Category
I requirements.” :

DCD Impact

DCD Tier 1, Table 2.13.8-1, ITAAC #2 will be revised as shown in the attached markup.



ESBWR

22A6641AB Rev. 05

Table 2.13.8-1

ITAAC For Thé“I:i—éh'tAi‘ﬁg Power _Suvpply

Design Control Document/Tier 1

Design Commitments

Inspections, Tests, Analyses

Acceptance Criteria

1. The functional arrangement of Control
~Room Emergency Lighting System is
as described in the Design Description
of this Section 2.13.8.

" Inspections of the as-built system will be

conducted.

Inspection report(s) document that the as-

| built Control Room Emergency Lighting

System conforms with the functional
arrangement as described in the Design
Description of this Section 2.13.8.

2. The Control Room Emergency
Lighting System meets Seismic
Category I requirements for mountings.

Analysis of the Control Room Emergency
Lighting System mountings{and iﬁs‘p’éét‘iéa
(of the as-built s ystem,;will be performed.

Analysis(and inspectionireport(s) exist and
document that the Control Room
Emergency Lighting System mountings -
meet Seismic Category I requirements..

3. The Control Room Emergency
Lighting System is electrically
““independent and physically separated.
Cables are routed in the respective
divisional raceways.

Inspection of the as-built Control Room
Emergency Lighting System will be
performed. ™

Inspection report(s) document that the as-
built Control Room Emergency Lighting
System equipment and cables are T
electrically independent and physically
separated between safety divisions and
between safety-related divisions and
nonsafety-related equipment.

4. The Control Room Emergency
~ Lighting system provides illumination
levels in the main control room equal
to or greater than those recommended
by the IESNA for at least 72 hours
following a design basis accident and a
loss of all AC power sources.

Testing of the as-built Control Room
Emergency Lighting System in the main
control room will be petrformed.

Test report(s) demonstrate that the as-built
Control Room Emergency Lighting System
provides the illumination required by the
IESNA at the main control room control
stations for at least 72 hours.

2.13-44
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Enclosure 1.

NRC RAT¥ 14.3-375§.

NRC Summary:

DC power supply functional arrangement

NRC Full Text:

For ITAAC Table 2.13.3-3 Item 1, the staff requests that the applicant modify the AC to be
consistent with the DC either by adding conformance to Table 2.13.3-1 in the AC or revising
Table 2.1.13-1 to Section 2.13.3 in the DC (staff prefers the former).

GEH Résponse

For ITAAC Table 2.13.3-3 Item 1, GEH will modify the Acceptance Criteria to be consistent
with the De51gn Commitment by adding conformance to Table 2. 13 3-1 in the Acceptance

Criteria. |

DCD Imfpact

DCD Tier 1, Table 2.13.3-3, Item 1 will be revised as noted in the attached markup.
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Table 2.13.3-3

Design Control Document/Tier 1

--ITAAC For The Direct Current-Power Supply - - - e

Design Commitment

Inspectibns, Tests, Analyses

Acc_eptailce Criteria

1. The functional arrangement of the
- 250V Safety-Related DC systems is as
shown on Figure 2.13.3-1 and the
component locations are shown in
Table 2.13.3-1.

Inspections of the as-built 250 V Safety-
‘Related DC systems will be performed.

Inspection report(s) document that the as-
built 250 V Safety-Related DC systems
conform with the functional arrangement as
shown in Figure 2.13.3-1 and as described
in section 2.13.3(and-component locations)
(are as.shown in:Table 2:13.3-1.)

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

Inspections of the as-built 125 V and 250
V Nonsafety-Related DC systems will be
performed.

Inspection report(s) document that the as-
built 125 V and 250 V Nonsafety-Related
DC systems conform with the functional
arrangement as shown in Figure 2.13.3-2
and as described in section 2.13.3
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MFN 08;086, Supplement 10 Page 12vof‘ 12
Enclosure 1 '

' NRC RAI 14.3-376

NRC Summary:
DC power supply capacity

NRC Full Text:

For ITAAC Table 2.13.3-3 Item 6, the staff requests that the applicant modify the AC to be
consistent with the DC by specifically including in the test report a confirmation that the two
safety-related 250 VDC batteries in each division are capable of supplying safety-related loads
Jor 72 hours following a design basis accident.

GEH Response

The GEH response to RAI 8.3-52 S03 committed to restore Revision 4 ITAAC Table 2.13.3-3
Item 6 to the Revision 3 wording and numbering of Item 3. This commitment was to maintain
continuity with previous RAI responses and the Staff’s drafted SER.

The restpred ITAAC Item 3 includes a statement that reports confirm that the two batteries in
each division are capable of supplying their loads for 72 hours without recharging.

The RAT 8.3-52 S03 response is provided in MFN 07-165, Supplement 2, dated December 11,
2007. '

DCD Imp_act :

No DCD Tier 1 chénge will be made in response to this RAL



