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Document Control Desk
Washington, D.C. 20555-0001

Subject: Response to Portion of NRC Request for Additional
’ Information Letter No. 166 Related to ESBWR Design
Certification Application - Design of Structures, Components,
Equipment, and Systems - RAl Number 3.9-168 S02

The purpose of this 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 March 28, 2008. GEH
response to RAlI Number 3.9-168 S02 is addressed in Enclosure 1. The DCD
Markup related to this response is provided in Enclosure 2.

The GEH response to RAI 3.9-168 was submitted via Reference 2 in partial
response to NRC Letter 67 (Reference 3). The GEH response to RAI 3.9-168
S01 was submitted via Reference 4 in response to a request received via email
(Chandu Patel) dated May 7, 2007 (Reference 5).

Verified DCD changes associated with this RAI 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 RAI response. Other changes shown in the markup(s) may
not be fully developed and approved for inclusion in DCD Revision 5.

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

Sincerely,

¢l

ames C. Kinsey : _
Vice President, ESBWR Licensing
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Enclosure 1

MFN 08-458

Response to Portion of NRC Request for
Additional Information Letter No. 166
Related to ESBWR Design Certification Applicafion
Design of Structures, Components, Equipment, and Systems

'RAI Number 3.9-168 S02

Verified DCD changes associated with this RAI 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 RAI
response. Other changes shown in the markup(s) may not be fully developed and
approved for inclusion in DCD Revision 5.



MFN 08-458 ' | Page 1 of 13
Enclosure 1

NRC RAIl 3.9-168

Verify that all relief devices which perform a function of providing pressure relief to
ensure the integrity of safety-related structures, systems, or components are designed,
qualified, and capacity certified to meet all applicable requirements of ASME Section Il
and are included in the IST program. Specifically, in addition to any other systems which
provide a safety-related function, provide this information for the following systems: the
reactor coolant system, the main steam system, the facility and auxiliary pool cooling
system, the shutdown cooling/standby liquid control system, the control rod drive
system, the plant service water system, and the reactor building component cooling
water systems.

GEH Response

The relief devices, which provide a pressure relief function to ensure the integrity of all
safety-related structures, systems and components, are classified in accordance with
classifications of structures, systems and components in DCD Table 3.2-1. Based upon
the Quality Group classification in Table 3.2-1, the ASME Section Il Code Class and
design and fabrication requirements are identified in Table 3.2-3. Therefore, these relief
devices are designed, manufactured and qualified, including capacity certification, in
accordance with all applicable requirements of the ASME Code Section lil. For the
specific systems identified in this RAI, the principal components, which include relief
devices, are classified in accordance with DCD Table 3.2-1. Of these systems, the
applicable relief devices that provide a pressure relief function to ensure the integrity of
safety-related structures, systems and components are the Nuclear Boiler System
Safety Relief Valves (FO06 and F003), the Standby Liquid Control System Accumulator
Tank Relief Valve (FO30A/B) and the Containment Drywell Wetwell Vacuum Breaker
Valve (F002). These relief devices are included in the IST program in accordance with
DCD Table 3.9-8.

DCD Impact

No DCD changes will be made in response to this RAI.
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NRC RAI 3.9-168 S01

RAI 3.9-168 SO1 Comment on response to RAl 3.9-168 from MFN 07-021:

RAl 3.9-168 S01 Discuss the exclusions and alternatives from the - ASME OM Code
noted in Item (f) of Table 3.9-8 on Page 3.9-85 of the DCD Tier 2, Revision 3, and the
bases for those exclusions and alternatives.

GEH Response

As discussed in the response to RAI 3.9-159 S01, Table 3.9-8 will be revised to provide
more detailed justifications for deferring quarterly IST testing to refueling outages or
cold shutdown. The reasons used to exclude a valve from quarterly stroke testing will be
consistent with guidance in NUREG 1482, Revision 1.

DCD Impact

DCD Tier 2, Table 3.9-8 will be revised in Revision 5 as shown in the response to RAIl
3.9-159 S01.
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NRC RAI 3.9-168 S02

Question summary: Table 3.9-8 IST Test Intervals

\

Full Text:

GEH is requested to justify the testing frequencies that have been extended in the
revised table beyond refueling outage intervals, such as safety-relief valve (SRV) F006,
safety valve FO03, SRV discharge line inboard vacuum breaker FOO7, SRV discharge
line outboard vacuum breaker FOO08, rupture disk F028, and drywell wetwell vacuum
breaker valve F002. This information is needed to confirm that the proposed testing
frequencies satisfy the NRC regulations that incorporate by reference the ASME Code
inservice testing (IST) provisions.

In response to RAI 3.9-159, Supplement 1, in MFN 08-109 (dated February 11, 2008),
GEH states that Table 3.9-8, "In-Service Testing," in ESBWR DCD Tier 2 was revised to
provide more detailed justifications for deferring quarterly IST testing. A justification for
extending the testing frequencies identified above was not provided.

GEH Response

The six valves mentioned in the RAI are discussed below.

Safety-relief valve (SRV) F006 and Safety valve FO03: Paragraph ISTC-1200 of
the OM Code states that safety and relief valves are not subject to Paragraph
ISTC-3500 exercise testing; therefore, type “SO” tests are not required for these
valves. The *SO” test every refueling outage for FOO6 was therefore deleted
from the table. The frequency for the “R” testing is set at 5 years based on
paragraph 1-1320 of the OM Code. Per this paragraph, at least 20% of these
valves will be tested during each 24-month interval. Note e) of Table 3.9-8 will
be revised to clarify that the “R” test consists of visual examination, set pressure
determination and seat tightness verification in accordance with Appendix | of the
OM Code. Note also that the leakage test for these valves every 2 years will be
deleted from the table, consistent with note g1 under the table.

In conjunction with this change, Chapters 16 and 16B, LCO 3.5.1, "Automatic
Depressurization System (ADS) - Operating,” will be revised to delete
Surveillance Requirement 3.5.1.5 to periodically verify that each SRV opens
when actuated using a manually initiated signal.

SRV_discharge line inboard vacuum breaker FO07 and SRV discha’rqe Iine
outboard vacuum breaker FO08: The “SO” and “SC” tests for these valves are
exercise tests in accordance with Paragraph ISTC-5220, consistent with
Paragraph 1STC-5230, which requires vacuum breakers to meet testing
requirements for check valves, as well as for safety and relief valves. The
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~frequency for the “R” test will be changed to 2 years, consistent with Paragraph |-
1380 of the OM Code.

Rupture disk F028: Consistent with paragraph 1-1360 of Appendix | of the OM
Code, rupture disks are required to be replaced every five years. GEH'’s
response to Supplement 1 of this RAIl did not change the frequency of this test.
The change in the “Test Freq.” column was editorial (“YR” changed to “yrs”).

Drywell wetwell vacuum breaker valve F002: The “SO” and “SC” tests for these
valves are exercise tests in accordance with Paragraph ISTC-5220, consistent
with Paragraph ISTC-5230, which requires vacuum breakers to meet testing
requirements for check valves, as well as for safety and relief valves. The .
frequency for these exercise tests will be changed to once per refueling outage
because sufficient differential pressure/flow between the wetwell and the drywell
cannot be created to perform an exercise test at power. The frequency for the
‘R” test will be changed to every refueling outage (‘RO”), consistent with
paragraph 1-1370 of the OM Code.

DCD Impact

DCD Tier 2, Table 3.9-8 and Chapters 16 and 16B technical specification su-rveillance
requirements will be revised in Revision 5 as noted in the attached markup.
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ESBWR. Design Control Document/Tier 2
Table 3.9-8
Iiservice. Testing’
Valve | Act | Gode | Code| Valve| Norm | Safety | Fail c Tést. | Test
Type. | ® | Class| Cat. | Func.| Pos | Pos. | Safe | I Pira | Freq.
No. | Qty Description ® o Aa) { SH Pos v © ®
(Deleted |2 [Eidisohutasing Ek | SR] % || A | 6 | 6 | Ma| | € | R
Elo3 L Hpph
FOOLA/B/| 4 | Inboard mais-stoam: &8 | NO | 1 Al A o c c Y L AppJ
CcD isblationvalve{MSIVY GT | BM P | 2R
AR SC o]
&F -FC CS
FOO02A/B/| 4 | Outboird mainstoam &R A0 I A A 0 od c Y L AppJ
|em deetaiion-valve(MSIV), GT | BM P 2 yro¥R|
(€10, AE scC cs
QF F¢ cs
F006- 10 | Safety:-relief valve (SRV) RV SA I | Aac) A C oic | wa - R SyR¥R '
(1. NG| 55 o
e
FO03 |8 | Safety Valve£Sih (¢1) RV | sa| 1 lac|l al ¢ | oc¢| wa| = R | Sys¥R
FOO4 |48 |Dépiessiiiditionvalie $Q EX | 1 D | A C 0 | NA - X B2
ADPV}on the stub tubic P 2 yis
connected to_the RPV )

3:9-78
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ESBWR Design Control Document/Tier 2
‘Table 3.9-8
Triseivice Testing
Valve | Act | Code| Code| Valve| Norm | Safety| Fait | € | Test | Test
N Type ® | Class| Cat. |Func.| Pos. | Pos. | Safe 1 Para Freq.
No. Qty 'Dé‘script.ion"(s" ® @ © @ Pos v © o
F713 |4 |Excessflowcheckvalve— | @BE | sa | 2 |ac| a | o | oc | wa| ¥ Lis | Appd
MSL flow résirictor GBCK 6] RO
‘instrument liné (263)4643 T §¢ RO
Fo26. 1. RPV fop headventinboard. QBL; | MNO 1 B A C C | ANas- - P 2.yrs¥R
shutoff valve (g2%) GT is sc | Csro
. :.«ﬁ.-., e | Farif
‘F027 1. | RPV tophead vent outboard QBL;v y_ga.‘; 1 B. A C C | 2Aas-| - P I’dﬁ#—l’c :
shutoff valve (224) GT -8 is scC ROCS
e
Foo7 -141_0_ SRV discharge line inboard VB SA 3 c A C oiIcC | WA - L_}}_ RO vrs
vacuum breaker (g11) SC RO
so | RO
Foos |21 SRV dischaigélineoutboird] VB | sa| 3 | ¢ | a | ¢ |oc | wa| -~ |[R_[we2v
’ vacuum breakér (g¢11) sC RO
o) RO
‘FO35 10 | SRV preumatic sipply ling - CK. SA 3 C A C Cc N/A (= SC. RO
check valve (g12). SO RO

3.9-80
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Design Control Document/Tier 2

ESBWR.
Table 3.9-8
Inservice Testing.

Valve | Act | Gode| Code| Valve| Norm | Safety | Fail C Test | Test
Type ® | Class| Cat | Func:| Pos | Pos. | Safe 1 Para | Freq.
‘No. Qty Description & ® @ ) @ Pos \Y (© ®
F010 1 N2 supply line:inboard. CK SA 2 |AC] A orc C N/A Y L Appd
isolation check valve to SC RO
ADS, SRV and ICIV SO RO

accurnulator (g5h)

T10 Containment

F001 3 | Drywell wetwell vacuum | :QFQBF | NO: | 2 | BA | A O | O/Cet| as-is - P 2 yrs
breaker isolation valve OBL SO B L 2 vrs
SO Imo
SC 3 mo
F002 |3 |Drywell wetwelluacuum | -€RVB | SA¥[ 2 | AC| A c | oc| Nna | - .80 RO
‘breaker valve(g3) | B sc RO
L 2 yrs
P 2yrs
R E3RO
Foo1 6 |'Vent f:_ufball check valves CK SA. _2_ AC A _(; “OJ’C' NA = L 2 yis
o | | 50 | RO

3.9-106
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Design C'onlr_o}:])ocym entf[ jer2

ESBWR.
SA  Self-actuated
80 Solenoid:operated
‘EH___Electro:hydraulic gperated -

A, B, Cor D — Valve category per ASME OM Code ~Subsection ISTC-1300.

) Valve F unction:.
A of P — Active or passive'per ASME OM Code, - Para‘graphlS”fC—BOO'.
' Valve test parameters per ASME-OM Code - Subsecuon ISTC and Appendix.I:

Seat ls.akagc rate (Paragraph ISTC: 3600 and BEDTies ubsection 6.2.6.3

Valve position- Venﬁcatton (Pamgnph ISTC 3700)

Safetv zmd relu.f test: mcludmg v1sual e\ammatlon. set pressure determmanon and seat t:ghmess testmg mn accordance with:
: id=Appendix I_of the’ OM Codey: Category A and.B

reqlurements for safety and rellef valv sof IS I'C 3500 and ISTC-B?OO are éxcludsd | PerisSTC-1200,

‘Open stroke t_ests for.Qatqgory A and Bvalves’ (Parqgraph.l_STC-};Sﬂ)-an_d-Categpry C valves ‘(l?argg;ap}i ISTC-3522)

Closure stroke-tests for Category: A and:B valves (Paragraph ISTC"3521) and Category C valves (Paragraph ISTC-3522)-
‘Farilabp‘en tests for Category A afr'a‘d'_B‘val-sres‘(‘Par':igr_aphISTCei560)

Fail closed tests for Category A-and B valves (Paragraph 1STC-3560)

Explosnvcly actuated valve tests (Paragraph ISTC: +5260)

RDR Siyear rc,Dlacemem of. rupture disk (Paragraph 1-3340 and 1-3360)

3.9-110

L ‘emsopug
8G1-80 NdWN
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ESBWR Design Conitrol Docunient/Tier 2

f) Valve test frequency for the speuﬁed test parameter including summary. of exclusions and alternatives per ASME OM Code -

Subséction ISTC and Appendlx I:

CS Cold shutdown

RO Refuicling outages. For position verification: refueling outages, but in no'case greater than two years.

App J Per Appendlx J r'.qulruments
e\erc1smg tths and ISTC-3630 for seat leakage rate tests:are as follows.

Paragraph ISTC-3600 'Ieak testing re mg'emems gsnot applicable to these valves since they function in.the course of
operation iﬂi'a manner that démonstrates functionall ;. adequate seat leak-ti hiness.,

lant

Justifications for code defined testing exceptions or altématives as allowed. by Paragraphs: ISTC-3510 for

: 73" l'hese valves canno@ ‘He tested at ’ow»r because suff ciént> d)fferentlal_ ressure/ﬂow
cannot be created.

between th_e ‘wetwell“and the drywell

'g4)  These valves cannot be tested at,-power'becauseva,reverse;ﬂow"cannoi-i)e'established.

£3) These valves afe installed:in nitrogen supply. lines to nitrogen-operated valves. If the mdin valve is tested giiarterly, thié

’ opéning.fiinction of the chéek Valve will be tésted as art-of that'test. " Othérwige the ¢hiéck valve’ cannot bé tested without
poténtially- stroking’ the anain valvé: The closing: function cannot be tested at powet. because a revérse flow cannot be
established.

26) Thesevalves.are-installed in sensing lines. Valve opening is verified by the continued operation of the sensor. ‘High flow
cannot be thabliShe'd through these valves at:power to verify valve closure:

‘&h These Valves cannot be tésted foropening at-power because'of the potential for moving the contrsl fods and cannot be tested
for closing atpoweibecause a reverse flow cannot be established.

3.9-111

| ainsoppug]
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Enclosure 1
ESBWR 26A6642BR Rev. 05 . Design Coritrol Document/Tier.2
ADS - Operating
3.51
SR 351.3 .
-NOTE -
Valve actuation may be excluded.
Verify the function of each SRV-actuates on an actual | 24 months
or-simulated automatic initiation signal.
SR 35.14
. -NOTE -
Squib actuation may be excluded.
Verify each DPV -actuates on an actual or simulated | 24 months
-automatic initiation sui"g‘nal;
SURVEILLANCE FREQUENCY"
SR 35 4 8
CcOoL 16.0-2-H
3514
ESBWR 351-3 Rev. 5.0, MM/DD/YY
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ESBWR 26A6642BT Rev. 05 Design Conitrol Document/Tier 2

ADS - Operating
B35.1

BASES

and Unmterruptlble AC Electncal Power Dtstnbu‘aon Dlvxsmns requlred by
, LCO 3.8, 6 .

A

The 31 day Frequencyis-acceptable because either of the two safety»
related actuators in eacti valve is capablé-of actuating the associated
ADS valve. Additionally,.ah alarm will provide prompt notification of loss
of circuit continuity for the required actuators in each ADS valve,

This SR is modlﬁed by a Note that contmmty is not required to be met for
one requifed sg :_ctuatorseweuit—mtermlttently bypasseddlsabled
under admlmstratlve controls ThIS ig
’ svntch—&hat—d;sables—th L
tested and allows survelllance and mamtenance w;th the-assurance that
the valve will not be opened |nadvertently The operatlon of the, keyleek
dlsable SW|tch in elther leISIOﬂ does not dlsable the ADS valveQF—"v

other dIVISIon_ ek
SR 3513

This SR requires pefiodic verification that theé. ADS function of each SRV
actuates on an actual or simulated automatic_initiation.signal. The ADS
function of each SRV is. requnred to actuate automatlcally to perform ns
desugn func'uon This-

~-‘tmtendedThe LOGIC SYSTEM FUNCTIONAL TEST ln' LCO 3.3.5, 2
overlaps this 'SR to provide complete testing of the assumed safety
function.

This SR is modified by a Note. that excludes SRV valve actuation as a
requirement for this SR to be met. This is acceptable- because SRVs are
tested in accordance W|th the Inservice Test Program:

The 24 month Frequency for performlng this SR is based on the need to
perform this Surveillance under the conditions that apply during a p|ant
outege and the potential for ari unplanined transient if the SR were

SURVEILLANCE REQUIREMENTS (continued)
performed with the reactor at power. From past'operating experience; it

is believed that thesé components will pass the SR when performed once
per the 24 month refueling interval.

ESBWR B351-6 Rev. 5.0, MM/DD/YY



MFN 08-458 Page 12 of 13
Enclosure 1 : ‘

ESBWR 26A6642BT Rev. 05 Design Coritrol Document/Tier 2

ADS - Operating
B3.51

BASES

SR 35.1.4

This SR requires periodic verification that that the ADS function of each
DPV actuates on an actual or simulated-automatic initiation signal. The
ADS function of each DPV js. requured to actuate automatlcally to perform
“their deSIQH furictions: The LOGIC SYSTEM FUNCTIONAL TEST |n

'Menéed to provude complete testmg of the assumed safety funcﬂon

This SR is modified by a. Note that excludes squib valve actuation as a
requirement for this SR to be'met. This is acceptable because the design
of the squib-actuated valve was selected for this application because of
its very high reliability, The OPERABILlTY of squib-actuated valves is
verified by continuity. tests in SR 3.5.1.2-and the Inservice Test Program
for squib-actuated valves.

The 24 month Frequericy for performing this SR is based on'the needto
perform. this SR under the conditions that apply during a plant outage. and.
the: potential for-an unplanned-transient If the SR were performed with the:
reactor at power. E:em—past—eOperatlng expenence has shown -itis;

“Beligvedithat these components mh-usually pass.the.SR when performed.
once perthe 24 month refueling intérval.

COL 16.0-:2-H
3511 ’

ESBWR : . B351-7 Rev. 5.0, MM/DD/YY
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" ESBWR 266642 BT Rev. 05 _-D_e:sign(,'on!rbl J.)bcullggnffrlerg ’
-ADS - Operating
B351
BASES
REFERENCES 1. Chapter.6. -
2. Chapters 15,
3. 10:CFR.5046.

ESBWR

B3:51-8 Rev. 5.0, MM/DD/YY




