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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 - RAI 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 RAI 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,

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 Application

Design of Structures, Components, Equipment, and Systems

RAI Number 3.9-168 S02

Verified DOD changes associated with this RAI response are identified in the enclosed
DOD 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 DOD Revision 5.
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NRC RAI 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 III
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 III 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 II1. 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 (F006 and F003), the Standby Liquid Control System Accumulator
Tank Relief Valve (F030A/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 S01 Comment on response to RAI 3.9-168 from MFN 07-021:

RAI 3.9-168 SOI 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 RAI
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 F003, SRV discharge line inboard vacuum breaker F007, SRV discharge
line outboard vacuum breaker F008, 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 F003: 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 F006 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 I 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 discharqe line inboard vacuum breaker F007 and SRV discharge line
outboard vacuum breaker F008: 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



MFN 08-458 Page 4 of 13
Enclosure 1

frequency for the "R" test will be changed to 2 years, consistent with Paragraph I-
1380 of the OM Code.

Rupture disk F028: Consistent with paragraph 1-1360 of Appendix I of the OM
Code, rupture disks are required to be replaced every five years. GEH's
response to Supplement 1 of this RAI 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 surveillance
requirements will be revised in Revision 5 as noted in the attached markup.
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Table 3'9-8

Inisei'vice.Testing

Valve Act Code Code. Valve Norm Safety Fail C Test. Test
Type € Class Cat. Func. Pos Pos. Safe I Para Freq,.

No. Qty Description ) (i) 0) Pos V 0)

(beletedy 4 etreii 1A i'-I-- ý '4 4 .44 G -0 'C .4- -4P

FOOAIBi 4 Inboard.m..fiwif-'-- G4 NO 1 A A 0 C C Y -L App J
C.D .i4e,1..4e1....MSIVJ- GT PMP 2 v

(gl•.)• sC Cs
PC CS

F002A/B/ 4 Outboardme.i.e",-M"0 *. AO I A A C. C Y L AppJ
C.D . GT Al P 2YR

(gOD. . SC CS

FC CS

F006. 10 Safety.-relief valv'e (SRV). RV SA I A, C .A C OC N!A - R 5y.R

F003 8 Saf, tyVa"ve4 4, 11 RV SA I A. C A C o/C N/A -, R :5 .A4

F004 4"8 ,rhp;.•;hr-ýv; SQ EX 1 D AL C 0 NIA - X E2
(DPV),on the stub tube Pr
connected to.the RPV
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o.D

19-78.
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Table 3.9-8

Inseivice Testing'

Valve Act Code Code. Valve Norm Safety Fail C Test Test
Type • Class Cat. Func. Pos. Pos. Safe I Para Freq.

N6. Qty DMscript0ion, ( rc (d) Pos V (c 0

F713 4 Excess flow check valve - 4PL 'SA 2 A,C .A 0 O/C N/A Y L, -9:

MSL.flow restrictor G -CK ..SO O
instrument liný (g6)g 4+ SC RO

F026 1. RPV top hchd~venrinboard QBL MNO 1 B A C C •NAs. - P 2..y 1:R

shutoff valve (g2+) 6T is. SC CSRQ

F027 1. RPV top head vent outboard QBL- NOM 1 B A C C .NAas- P 2 _y.."

shutoff valve (gZ4-) GT -9 is SC ROCS

F007 4410 SRV discharge'line inboard VB "SA 3 C .A C OiC NIA - R 2*v__
vacuum breaker (gl.l) SC RO

So RO

F008 44tO ,SRV dischaigiline outboird VB SA 3 C A C O/C .N/A , R R-2_r
vacuum breaker (g1_) SC RO

SO RO

F035, 10 SRVpneumlaic stupply line CK, SA 3 C A C C N/A -f SC RO

check valvej(gl'2), SO. RO I1 (D0)

0
-- )

3.9-80
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Table 3.9-8

InserviceTesting.

Valve Act Code Code Valve Norm Safety Fail C Test Test

Type b• Class Cat. Func. Pos Pos. Safe I Para Freq.

No. Qty Description. t (d) Pos V Cc) (()

FOIO ] N2 supply line inboard. CK SA 2 A, C A O/C C N/A Y L App J

isol•tibn clieck valve to Sc RO
ADS, SRV and ICIV so
accumulator 

(_5h)s

T10 Containment

F001 3 Dn'wcll wctwell vacuum - . N. 2 4A A 0 OiC_ as-is -- P 2 yrs
breaker isolation Valve OBL so L 2 vrs

SO 3 mo
SC 3 mo

F002 3 Drvwell wet' cuum -C4-VB SA,-, 2 AC A C O/C N/A -- SO RO
breaker "Ialv ..-

R

L 2 rs
P 2yrs
R •3RQo

T15' Passive Containment.Coolin System Valves..

F01 6 Vent fa5iball check ,alves :CK A 2, A C A1. C 0/C N/A - L 2Is f' RC6
_ _1 sc RO

Co
CD
-41
0

3.9-106
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SA Self-actuiated

.SO Solenoid operated

EH - Electro hydraulik bperated

-is 'fgui 614; -1 ' tim.4 14,; LAlA4v- 61~pign a - z~inglzrmacro I Lrgtng- 1ithm A 14 eriol 4e 'iot~ a. th o!'"aklz
p ~ ~ ~ ~ ~ ~ ~ ~ A -4 ~ uatar htdi~a~d fthý can

4P L U- 31 I t i uzr~ 1640. a c _,07 l 4i hia tdI~riti

c) A, BR CorD - Valveccaiegory per ASME.OM Cod' -Subsection ISTC-1300.

d) Valve Function:.

A or P -. Active or passive',per ASME OM Code.- PIaragpaphiSTQ-713,09.

e) .Vave test parameters per ASME OM Code -Subsection ISTC and Appendix I:

L Seat leakage rate (Paragraphi ISTC-3600 and' Gieip-;2Subsecti.on 6.2.6.3

41060dfliae *.vith .'.SME C&d~Ciisc O~.IN I,

P Valve position-verification (Paragraph ISTC-31o.0)

R Safety and relief test includng .Visual examination, set pressure-detenmination and seat'tightness;testing in accordance: with-]

Pair ,p w.C 300 20 2QIa4SC30 ,4N'--44). ,#4#App-endi~x I of tlie'OM C~de4., CategoiY A and B3
requirenients for safetyand rehlif valves :of ISTC-3500 and ISTC-3700. are exclided per ISTC-1200.

SO 'Open stro1ke tegts for Caitego0 A and B valVes (Paragraph ISTC-3.521).and'C-ategpt, C valves (taragraph ISTC-3522)

kS, Closure stroke-testsfor Category-A and4 B valves _('ParagraphSTC-3521)`an, Category C valves (Paragraph ISTC-3522).-

FO Fail opaentests for Category A and.B valves-(Paragraph ISTC-3560)

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

X Exp.losively at-uated-valve tests (Paragraph ISTC-5260)

Vizul -Vi:440• 6"i'iZt]" ý DR 5-year replacement of rupttire'disk (Pai'agraph 1-3340 and 1-3360)

"I3

OD
0
0o

3,9410
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. Valve teit 4fiequency for the specified test parameter including suomary of exclusions and alternatives per ASME OM Code -
Subsecton I.STC and AppendixI:

&

CS Cold shutdown

RO Refueling outages. For position-verification: refueling outages, but in nocase greater than two years.

(iflu ý e~ir. 'Pt P th n niva'-,44 OPnT' 1WO0'

E2 Fired, and replaced p"r Paragraph ISTC-5260.

F,3 Test Prnfp.130.

App J P•r Appendix J requirements

) , f •ju t'q,••ifi ,Justifications for code defuned testing exceptions or alternatives as allowed, by Paragraphs ISTC-3510 for
exercising tests and ISTC-3630 for seat leakage rate tests-are as follo*vs.

g 1) Paragraph STC-3600 (leak testing requirements) isnot applicable to these valves since they-function inithe course of Mlant

operation inia manner that demonstrates functionally, adequate seat leak-tightness.,

g2) Although these valevs couldbe tested one at 'a timeiat-power;,thereis a risk.ofdepressurizing the rerictbr.

l03) These, valves 6annotbe testid-at bower because.sufficient-differentiAI pressure/flow between the wetwelIFand ihý dj-vwell

camiot-be created.

g4) These valves cannot be tested at-powerbecause a reverse~flow."cannotbe-established.

Ag5) These valves afe inAstalled in nitrogen suopIV lines to nitrogen-operated valves. If the main valve is tested quarterly, tlie
obeinfihýfictioh'of th6 ch-i-k •ilve Will be.tested as part-,6f that tegt. "OtheiwigetiThe che"ck VAilve` ciinhot bet-fsted 'ithbut
potentivllv str6kin'" the imain valve. The -lo&in & function annot a bf tested -at powei, beeiise a -reveise flow cannot be
estfiblished.

g6) theseý valves. are-•nstalled in sensing lines. Valve opening is verifiedby the coninued operation of the sensor. High flow
cannot be estabitshed through these valves at power.to verify, valve closure:

P7) These Valves! annot:betested forbobening a1-p~wer beisu§e ofthe potential for nidving the control iods ad cannot be tested
for dlbsinq at power because a teverse flow cannot be established.

CD

o
0o

3.9-i1.l1
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ADS - Operating
3.5.1

SR 3.5.1.3
-NOTE-

Valve actuation may be excludedl

Verify the function of each SRV actuates on an actual '24'months
or simulate~d automatic initiation signal.

SR 3.5.1.4 -----......-------- .......-- -------. . ... ..- --- -----.-------
-NOTE -

Squib actuation may be excluded.

Verify each DPV.actuates on an actual or simulated 24 months
automatic initiation signal,

SURVEILLANCE FREQUENCY
I.

• ,SR .5A .5NOTE-":

COL 16.0-2-H . . i. "' .. fl1,, i; .
3.5.1-1

RV.i -. ,R. . .m ly. ST-AE "'fo.

ES BWR 3.5.1 -3 Rev. 5.0, MM/IDDY
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ADS - Operating
B 3.5.1

BASES

and Unintetruptible AC Electrical Power Distribution Divisionsrequired-by
LCO 3.8.6. 6 ntýth0si.o

~cA:FG! rfrzqIb cutdilcthc ADi;

The 31 day Frequency: isacceptable because either of.the two safety-
related actuators in each valve is capableof actuatiring the'associated
ADS valve. AdditionIlly,.ah alarm will provide prompt notification of loss
of circuit continuity for the required actuators in each ADS valve.

This SR is modified.by a Note that continuif is not required to bermet for
one requited sqi:-4 ý. ctuatorý ýUl.ntermittently 5a'p4c isabled
under administrative controls. This i c•.c , a;,glJ..js h1
•yvwith~that di•c~ct .ij G•6ij a llows~the continuity monitor to be
tested anfd allows.surveilla rce'and'maintenance with the assurance that
the valve will not be opened inadvertently. The operation of the y k
disable switch in either~division does notdisablethe ADS Valvgp-- - I
because the valve will still be. opened bythe:'-- ib4•f.a.actuatiorin the
othe rdivision.. , . .. . ... . .... .

S R 3.5,1.,3

This.SR requires periodic Verification that.the ADS function of each SRV
actuates on an actual or simulated automatic initiation signal; The ADS
function of each SRV is required to actuate:automaticallly 'to perform its
design function. ~ilno~~ig~~d~di h

.te44fiThe LOGIC SYSTEM FUNCTIONAL TEST in LCO 33•52
overlaps this SR to provide complete testing of the assumed safety
function.

This SR is modified bya •Note that excludes SRV valveactuationas a
requirement for this SR to be met. This is acceptable because SR~s areII
tested in accordance. wi~ththe I nservice Test Progr6mt rri ?•••!..•in a

The 24 month Frequency for performing this SRI i based on the'need to
perform this Surveillance under the conditions that apply during a plant
outage and the potential for an.runplanriedtransient if the.SR wereý

SURVEILLANCE REQUIREMENTS (continued)

performed with the reactor at power. From pastoperating experience, it
is believed that these components Will pass the.SR when performed once
perthe 24 month refueling interval.

•ES BWR B 3.5S. - 6 Rev. 5.0, MM/DD/Y
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ADS - Operating
B 3.5.1

BASES

SR 3.5.1.4

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 is required to actuate automatically to perform
their design functions:. The LOGIC SYSTEM FUNCTIONAL TEST in
LCO 3:3.35.2 overlaps this SR Fis-tcsýt.6 0 ip:'-! i" Joii, n•Th~tin

• ded•i: .to provide complete testing of the assu'rued safety function.

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 OPERABILITY 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 Frequency forperforming this SR is based on the need to
perform this SR under the conditions that apply during a plant outage.and
the. potential for anunplannedtransient if the SRwere performed with the!
reactor at power. ,. A nn•.•cOperating-experience hasshoWn,-,it-, ,
.:eIethat these components~i4usuallypass the SR when performed
once per the 24 month refueling interval.

the-a n bllcag in tho SRY 13iccharge l492~SVcc~i

COL 16.0-2-H 7 bo passing thro ugh .h. ,, ,,',ue.,-c contre- er•hrbi: ob xpass
3.5.11 wa~' otn"toto zco rsue~h~'heAD a'eder

'MODS ~horotheSR s aplicbleithout the SR being coplted.,ho•'rl• a WNer th ,tSPmus bRe cmpkle~h•ited n for .achA S1' it•hin V hourslaftl-

ES BWR B 3.5.1 -7. Rev. 5.0. MM/,DDJYY
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,ADS - Operating
B-3.5.1

BASES

.I . . ..

requirin 1u- a Maio auin Inr peoteý -" hK lgi"r

r'educd oijo ingýý rh. tde n hera 9RV tooig oui Adtenly
SR" OERABLITY and the-& sopnts for na'mp~~roprtcina

en~iedprier i ci' instalatio

The '~monthFroquao, the poinorncW hsS ~bse ntene o

cutaga and tho pctcnti~i~er,~n2unplannod:trancment it the ~7::ere
.p~rryi~dwithtt~. ~
thatths mpntcuul pr

21 ~ ~ 6 theh riun

thiS.,P thn QpR Tcc ýP
r Lbin theM"F firhidz~~~h~R..Ii

STACERI~TES BAISfer~c ~:~:~ ii~g~~Thtzh

inc tour aiar.oiacie~uczate initiatz.var.:z.sctuatien~a~zr',';raurtn:zvaio~

REFERENCES 1.. Chapter6.

2., Chapters 15.

3. 10CFR,50A.46

1.4 SporigAalos

ESBWR B 3.5.•1 - 8ý Rev.5.0 MMIDDIYY


