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Subiject: Response to Portion of NRC Request for Additional
Information Letter Nos. 124 and 126 Related to ESBWR Design
Certification Application — Design of Structures, Components,
Equipment, and Systems - RAlI Numbers 3.11-18 and 14.3-218

The purpose of this letter is to submit the GE Hitachi Nuclear Energy (GEH)
response to a portion of the U.S. Nuclear Regulatory Commission Request for
Additional Information (RAI) sent by NRC Letter 124, dated January 14, 2008
(Reference 1) and Letter 126 dated December 20, 2007 (Reference 2). The
GEH response to RAI Numbers 3.11-18 and 14.3-218 are addressed in
Enclosure 1.

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.

Should you have any questions about the information provided here, please
contact me.

Sincerely,

¢ /%

ames C. Kinsey
Vice President, ESBWR Licensing
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Reference:

1. MFN 08-029, Letter from the U.S. Nuclear Regulatory Commission to
Robert E. Brown, Request for Additional Information Letter No. 124,
Related To ESBWR Design Cetrtification Application, dated January 14,
2008

2. MFN 07-718, Letter from the U.S. Nuclear Regulatory Commission to
Robert E. Brown, Request for Additional Information Letter No. 126,
Related To ESBWR Design Certification Application, dated December 20,
2007

Enclosure:

1. Response to Portion of NRC Request for Additional Information Letter
Nos. 124 and 126 Related to ESBWR Design Certification Application —
Design of Structures, Components, Equipment, and Systems - RAI
Numbers 3.11-18 and 14.3-218

cc: AE Cubbage USNRC (with enclosure)

RE Brown GEH/Wilmington (with enclosure)

DH Hinds GEH/Wilmington (with enclosure)

GB Stramback GEH/San Jose (with enclosure)

eDRF 0000-0082-3077, Revision 0 (RAI 3.11-18)

0000-0082-3065, Revision 0 (RAI 14.3-218)
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Response to Portion of NRC Request for
Additional Information Letter Nos. 124 and 126
Related to ESBWR Design Certification Application

Design of Structures, Components, Equipment, and Systems

RAI Numbers 3.11-18 and 14.3-218

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.
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NRC RAI 3.11-18

NRC Summary:

Provide analysis to confirm room temperatures for normal and accident conditions.

NRC Full Text:

Tables 3H-3, 3H-4, 3H-9, and 3H-10 for the reactor building and control building provide
maximum room temperatures for normal and accident conditions used in the
establishment of equipment qualification. Please provide an analysis that shows that
these temperatures will not be exceeded. The analysis should consider all heat loads
affecting the room such as equipment loads, HVAC operation if it is not isolated, heat
loads from adjoining rooms, solar loads, personnel loads, lighting, and external
environmental conditions for both winter and summer design conditions to the extent
they impact room temperatures. If passive measures are used to remove heat loads,
~ please clearly identify these passive measures, the conditions under which they
operate, and any surveillance activities that would be required. This analysis should be
referenced and summarized in the DCD to support a finding of acceptability.

GEH Response

Detailed thermo-hydraulic heat up analyses were performed with the computer code
CONTAIN 2.0 to calculate the room heat up in the Reactor Building and Control Building
to show that the equipment qualification temperatures presented in Tables 3H-3, 3H-4,
3H-9, and 3H-10 will not be exceeded. The Reactor Building and Control Building are
integrated models so that room-to-room interactions would be considered.

All heat loads were considered in the modeling of the buildings. The electrical heat
loads considered in the calculations can be found in Table 3H-12. A 10% margin was
considered for all electrical heat loads except in the Control Room Habitability Area
(CRHA) heat loads where a 15% margin was considered. During accident conditions,
Heating Ventilation and Air Conditioning (HVAC) is considered to be unavailable and
therefore will not provide a heat load. Solar loads, personnel loads and lighting have
been considered in the calculations. All calculations are performed for summertime
conditions with the exception of the CRHA where summertime and wintertime
conditions are considered. The case for the CRHA post 72 hours presented in Table
3H-15 which accounts for heat loads from people and minimal lighting only,
demonstrates that the cool down for the Reactor Building and Control Building are
inconsequential because of the 200 I/s of -40°C (-40°F) air that is being blown into the
CRHA by the Emergency Filter Units (EFUs). There will be no outside air blown
mechanically into rooms containing safety related equipment in the remaining control
building rooms or reactor building rooms. Cases were considered to ensure that the 0%
exceedance outside air temperature was bounding, and 100% relative humidity with
additional moisture created by CRHA occupants (latent load) would not lead to a
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72 hour CRHA air temperature higher than the 0% exceedance coincident maximum
temperature, and ensure the heat absorbed by the CRHA structures would not be
adversely impacted by the condensation created. The results of this analysis show that
higher humidity ratios, and subsequently higher specific enthalpy, do not affect the
maximum temperature reached with little condensation occurring on the walls of the
control room.

An initial room temperature higher than design value maximum temperature is assumed
in all rooms except the CRHA where the maximum design temperature is considered.
The event considered in the analysis is the most limiting between a Loss Of Coolant
Accident (LOCA) (including Main Steam Line Break (MSLB)) or High Energy Line Break
(HELB) with each concurrent with Loss Of Offsite Power (LOOP). Normal HVAC
heating and/or cooling is lost for the first 72 hours of the event. After 72 hours the
safety-related equipment heat loads are no longer accounted for because the safety-
related equipment needed to maintain safe shutdown no longer requires power to
perform their safety functions. Additional cases were considered with HVAC power
restored to mitigate the safety-related equipment heat loads. During the first 2 hours of
the event the nonsafety-related heat loads in the Reactor Building and in the Control
Building outside of the CRHA powered by the nonsafety-related batteries are
considered in the analysis. Safety-related heat loads are considered throughout the
duration of the event when power is available. The CRHA calculation only considers
safety-related heat loads. Nonsafety-related equipment de-energizes if active cooling is
not available. Conservatively, no credit is taken for heat transfer to the ground or
basement. The surveillances required are outlined in Chapter 16 Subsection 3.7.2.

When rooms are located on the same level and have similar dimensions and internal
heat loads, the most unfavorable room is taken to be the representative room for that
group of rooms. Table 3H-15 summarizes the representative room temperatures and
locations of the room groups.

During the transient event concurrent with LOOP and loss of normal HVAC the heat
generated in the rooms is absorbed by the surrounding walls, floor and ceiling. The
building concrete acts as a heat sink for passive heat removal. The building is modeled
with reinforced concrete steel with a thermal conductivity lower than the design value.
The room temperature rises quickly because the heat absorption capacity of air is very
low. The heat transfer to the walls floor and ceiling maintain the environmental
temperatures below the qualification temperature.

DCD Impact

DCD Tier 2, Appendix 3H.3.2 will be revised as noted in the attached markup in revision
5.

DCD Tier 2, Table 3H-12 will be revised as noted in the attached markup in revision 5.
DCD Tier 2, Tables 3H-14 and 3H-15 will be added to appendix 3H in revision 5.
'DCD Tier 2, Figure 3H-2 will be added to appendix 3H in revision 5.
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NRC RAIl 14.3-218

NRC Summary:
CRHA in a Winter DBA Condition

NRC Full Text:

DCD Tier 1, Table 2.16.2-4, Item 4 identifies an ITAAC to ensure that the control room
habitability area bulk air temperature will be maintained within the given habitable
temperature range. However, the ITAAC addresses only the loss of cooling during the
summer conditions, as it focuses on the maximum CRHA air temperature rise that
would result from the loss of normal cooling. The ITAAC does not cover a loss of
heating during cold weather.

(A) DCD Tier 2, Table 9.4-1 does not report the maximum CRHA (station blackout)
temperature drop below normal operating temperatures, during a winter situation.
Please provide the CRHA temperature drop limit.

(B) Please provide an ITAAC to cover the loss of normal heating during a winter DBA
condition, and to ensure that the CRHA bulk air temperatures is acceptable.

GEH Response

The CRHA air temperature rise requirement is based on the EPRI Ultilities
Requirements Document (URD) Volume 3, Chapter 9, Section 8.2. The URD does not
specify a temperature drop limit.

(A) There is not a CRHA temperature drop limit. However analysis will be provided
in the DCD Tier 2, Appendix 3H to show the temperature drop in the CRHA
during wintertime conditions.

(B) There is not an identified requirement for a temperature drop limit. An ITAAC is
not necessary to ensure that the CRHA temperature drop during wintertime
conditions is within acceptable limits because there are no set regulatory
limits. However, a conservative analysis for CRHA temperature drop during
wintertime conditions will be added to the DCD Tier 2, Appendix 3H per RAI
3.11-18 (contained within this letter). The temperatures presented in the
analysis are acceptable for habitability and equipment qualification.

DCD Impact

No DCD changes will be made in response to this RAI.
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26A6642AN Rev. 05
ESBWR Desgygn Control Document/Tier 2

« Control Building
» Reactor Building outside containment

The region inside the seesterbuidinaRB surrounding the containment encloses pmetratmns |
through the containtment The Control Room Habtmbihty Area (CRHA) includes the main
control room_and areas adjacent to the cortrol room containing opemlof facilities. Also located

in the esnisel-buidingCB are safety-related distributed control and information system (DCIS)
rooms, located at elevation -7400 mm. Major equipment zones are shown on the seestes

buildinpRB arrangement drawing (Figures 1.2-1 to 1.2.9).
3H3 ENVIRONMENTAL CONDITIONS

Table 3H-1 contains a cross listing of the environmental data tables arranged by location and by
type of condition,

3H3.1 Plant Normal Qperating Conditons

Tables 3H-2 through 3H-4 define the thermodynamic conditions (pressure, temperahire and
humidity) for normal operating conditions for areas containing safety-related equipme:m Figures
showing equipment location and system configurations are referenced in each table.
%Iah]g 3H-5 threngh-3H-Fdefine-gpacifies the radiation gnvironmental conditions inside

m mm veﬂI for normal operatmg condmom Section 9.4 defines the Fuel Building

3H.A.2 Accident Conditions

Thermodynamic conditions for snfetyarehmd equtpmem in the containment vessel, Ceairol
B&ﬁé&ﬂmﬂ Reas&er—aaﬂémﬂare prﬁemed in Tables 3H-8 through 3H-10 for accident
3613 pirt-pesiods—for the-& tod-heat load ea:tloadsformegvalmmdm

conditions re.sult from a postulated reactor ooohmt lme bneak umde the containment, logs-of-
coolant-accident (LOCA) (bounding case) plus & gss of offsite power
P), see Chapter 6 for detailed information. However “accident conditions were also
considered for ruptures occm'nng in the steam tunnel and breaks in the RWCLYSDC System
outside the containment, high energy line break (HELB) plusqee Chnpterﬁ for
detailed information, T—asbIstﬂ:lg IH-6 a;u;l 3H-7 g_m_‘ 1 :

radiation envnrmxmema] . i

pool hoﬂg i a‘lumtmg tem ture of I04"C {(219°F), wﬂh 100% relzmvg huml@ i @“ a

pressure of 14 kPag (2 peig).

3H.3.2.1 Transent Room Temperature Analysds

The performance evaluation for enwomngta’l qualification show conformance to the
requirements identified in Section 3.11

3H-2
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ESBWR ' Dedgn Control Document/Tier 2

Aemtanm Criteria
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ESBWR ’ ‘ Design Control Document/Tier 2

3H.33 Water Quality _

Reactor water design quality characteristics during normal operation are:
+« PH range: 560 8.6
« Silica (as Si02) 200 ppb (100 ppb operating target)
« Conductivity at 25°C 0.1 pS/em (0,08 pS/cm operating target)
« Dissolved Oxypen (as Q) < 300 ppb
= Corrosion product metals <6 pph

The standby liquid control (SLC) System injects borated water into the Reaetes—Presgase
MeamelRPV during Desipa-Resto-besident-fDBA} LOCA. There is no caustic containment spray
in the ESBWR project.

IH34 Locations of Safety-Related Equipment

Table 3H-12 identifies the potential location for safety-related equipment assumed for each room
or set of rooms and the evaluated heat load capacity. This table also containg the evaluated heat
load for nonsafety-relatsd rooms, because nonsafety-related equipment is conservatively
assumed to continue to be powered by nonsafety-related batteries during the first 2 hours of SBG- |

3H-4
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Table 3H-12
Room Heat Loads
"Cantain Heat Load (W) (BTU/BY™ |
R safetyerelnted ) ) Remarks
equipment | ©¢~1br 1-3dbr | U0
e x Yo | Bo0gsn | ez | oo |
1100, 1101, 1102, . = .
18, 154, 1151, 1500 (6142) Heatload for LOCA with SBO scenario. | |
o No HELR HELB Rssvrs bounded by HELB conditions, see
1152, 1160, 1161, HELB .
1162, 1195 Chapier.
1106, 1107, 1195, No heat Iond andno heat sink
1197, 1;93 Ne Neglighble ¢ o (comservative asiumption)
Z2 z = I T ———
ot T * No - HELB HELB Roomssboundad by HEL'B conditions, see
1293, 1294, 1295, HELB | s :
. 1282, 1295, Clopes 6
1296
1210, 1228 1230, Yeu 700 (24567 | 6000 (20473 | 6000 (20473 |
121, ]é‘:’J 1, Yes 500017063 | s0eq1708) | s00 (1706 |
. No hieat kind snd ne hexd sk
1203, 1204 No Negligivle o o (oomerative st
1311, 1321, 1331, Ve 320010140 | 482068140 | H2008140
1341 (34599 T4 (27774)
1304, 1305, 1306, Roows bounded by HELB canditions, see
1307, 1308 No HELB HELB HELB o 6
1300, 1301, 1312, Ye 1mwsoe | 1700500 | 1700500 “;hw'ﬁjh'.’;: m“’."? “"“-is s
13K ' SEO] SR1706) | (58001706} e L
BRRE | Ye o | seazme | seqzen | seoszoe |
1313, 133 Yeu soo(1706) | seafizo6) | se0 (7o |
1400, 1401, 1402, .
- No SS00{I8267) o o |
1500, 1501, 152, 17500 ,
50 Yes (59717) 2000, {6824} | 2000.(6H24)
1600 No 30041024) o o
1610, 620, 1630, Yeu sonizon | seonzen | sooqzen |
1710, 1720, 1730, Yo uwes0 | seens | 3sezne ‘“z‘w@%h;:gm*;:gmh
1740 QimrsTn |(UrRaern | (LIRS T emed
1711, 1721, 1731, o .
war Tl ve | sezgs | soouzes | sonqzes |
i, 12 1, Yes 120040891 | 120042005 | 1200 2005 |
1713, 1723 Yeu 2000682y | 2004@7 | zoogs@n | |
‘ Roam boamded by HELB canditions, see
1770 Ye HELB HELB HELB e
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Table IH-12
Room Heat Loads
Contain Heat Lond €W9 (BTN
Rooam Setyerelnted Remarfis
) “mm 0=~2hr 2-24br | 4=Tlhr
1BP3A/B/CD,
18PAASBAC/IVEF, ; Rooms bounded by HELB canditions, see
18RS A/BLC, Yes HELB HELB HELB Clopaer 6
1BPAYBIC )
30, :;11 il; 3120, Ye . N .
‘ Nohext bk during a 0 - 72 hour periad
3104, 311 No 1] 1] (1) (heat sizk)
BIEIA0
(260 5)
(Note s
daver .
include the
nonsafety. ) )

CRHA related hext 204 Vs {425 gifip) of ouzide aix are
(353203, 302 loadt. There | opocne TRISTE comidered (see Tahle 9.4-1). It &

O bk Yes is a caoling m 2030 m?;ﬁ 1830 susumed hat the cantrol rodm hahitability
ik 2 gt system sized area is well mixed Heat Yod provided
374Figure IH-1) 1o remurve the ’ for everall CRHA.

nansafetys
related hext
loads for 2 hr.
See
Subméectian
94.1)
{Deleed 13376 Ne 2000 ) Y
Neé beat loads dirimg 8 072 hoar peniod
32003203, 3277 Ne 0 0 0 ark)
3250, 326) Yes 500.(1706) 500 (1706) 500 {1706)
3251, 260 Ne o o o Nolmba:hdwhgfo-ﬂbnupaﬁd
{hen sivk)
Lauver for each roam maintams a
) 54000 oy imum temperature of 0°C{122°F)
3301, 3@ Ne {5256) [ o huring SRGLOOP. See Figues 1 24,
12-5 anid 1.2-11.
3401, 34@@2, 3403, N o 0 0 No heat bads dwmng a 0-72 hoar peniad
M & comidars ° (heat sink)
3406, 3407 Yes 500.01706) | 0041706} | s00.(706)
(1)  Heat Loads provided per room excopt as noted.

3H-21
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Page 9 of 13

Control Building Heat up Anslyses

Parsmeter Anslytical Design Vahe
¥Yalue
HELB Temperatures See r6 | See 6
Analviis
LOCA Tempomtures SceChaper 6 | SeeChapix 6
Analysis
Heat Sink Iitial Temperature® Table3H-1S | Table IH-13
and Night Temperature Profile A i 182N isen
EFU Qutside Air Supply into CRHA Vs (cfm) 200(424) 200 (424)
— — LeiaLn
E79.2(D210
239480149 30
J03 (338
CRHA Heat Sink Perimeter Wall Thickness in Contact with the Corridor m ()| 0.50(1.64) 0.50(1.64)
CRHA Heat Sink Thickness of Internsl Walls and Walls not in contact withthe|  0.30 (0.98) 0.30 (0.98)
Sroundd or Comidor m ()
CRHA Heat Sink CeilingFloor Thickness m (ft) 0.30 (1.64) 0.30(1.64)
2724 (96197 | 2724 (96197

CRHA Room Veolime m? (%)

IH-23
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ESBWR Design Comtrol Document/Tier 2
mstrument racks kI FEC] 44 (11} Shutlown H (122}
esentative BE
Rsttery Rooms
Riv1.2.3 and 4 bateries 25(T7) 42 (108) Safe 0 (1
Room No 1210, 1220, 1230, 1240 Shudown
B - 1220
Div 1.2 3axld —p
Electrical eables Safe )
Room No 1211 1221 1231 124] 41 {106\ 38136 Shutlown LI0(Z3m
sentative R, 1241
Electrical Division Roons :
Div L 2.3 and 4 clectrical and lectronic ‘ Safe
30 ({86) 47 (11 ShiTin 50 (127
41 (106) gas | g s‘—f 110(230
sentative Room: 1302
Div 1,22 and 4 electrical penetration
DS o . Safe
Electrical cables and penetrations 41 (106) 59 (138) 8 own 110 (230)
sentative Roonr 1312
e shutdown
and 1321) _ 0.(86) 43413 Shusdown 0022
Non-divisional dectical on
Safbty-related DCIS panels Safe
30(86) 46 (115) 50 (122)
Eooms No 1300, 1501, 1302, 1503 Shusdown

3H-24
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Table 3H-15
Analytical Room Environmental Temperatures
Tem -9,
Max Qusification
72 brs 168 hrs o ———
Safe -
B 3B  Shuslown 1100230
Safe
48 (1If Shuidown 04020
penetration area), divisional electrical Sk
Rooms No_1720, 1730 Shutlown
41 (106) 34 (129 S Sufe 110{Z30)
and isolation val
—Qubosrd isolanion velves g00n | ga@ | oS 110230
Representative Roomy 1712
SLC tank rooms
Rooms No 1713, 1723 0 (56} 3902 Shutdown 00421
Main Stcang Tunnc]
Misin Steamfine (MSL) isplation valves
y - - N I ‘lz (2!’3 l
S izl il LA | Analysis | Analysis
Boone No 1770
Accident Conditions

3H-25
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Tahle 3IH-15
Analvtical Room Environmental Tempersatures
Yempersture*C CF)
Rooms Normal A
eration 72 hrs 163hys | MaxQualfication

CPCCS pools
ICS pools instrumentsation
Reoms No 18E3A/R/CD, 3 {1 Chaptex 6 Chapter 6 1
18P4 /EF. 18PSABIC, L4040 Analysis Analysis 24
IEESABIC
Accident Conditions
Control Room Habitability Area
Maincontol oot pansls 283608 | BiEn | e | SBOIHME
E‘ ' . : vl- ..
Misin control room pancls . ,
Wintertime Conditions
Div 1.2.3 and 4 dlectrical rooms .
Saftteeinted DCIS pancls 22817 2000 43 (113
Rooms No 3110, 9120, 3130 anl 3140 Shudown

Qﬂmm nowd. The HVAQ equipment_Tooms_gart T temperane of40°C {104°F) a5 stowd in

{2) Mwmmwmgmmmlmm matires, with the exception of the CRHA, are set i 18.3°C
(63T,
The heat ] idered during this period iz 2821 Watts.

3IH-26
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o comm e - 2ones

AR COMBOEDIED N CALC:  HUABDASR

|_—'m p— vy T p— Max Tome | [
ah Zﬁ'h .‘b ﬂ'h ﬂ.’b l"b ‘Q;ll wah
Ties
Fi H-2 n Room Heat up - Maxim
JTcmpcraturs Casc

3H-29



