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provisions of 10 CFR 2.390. A public version is contained in Enclosure 2

If you have any questions or require additional information regarding the information

provided here, please contact me.
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Reference:
1. MFN 06-342, Letter from U.S. Nuclear Regulatory Commission to David Hinds,

Request for Additional Information Letter No. 60 Related to ESB WR Design
Certification Application, September 18, 2006

Enclosures:
1. MFN 06-512 - Response to Portion of NRC Request for Additional Information

Letter No. 60 - Radiation Protection - RAI Numbers 12.3-7, 12.4-4, 12.4-6 and
12.4-17 - Security-Related Information

2. MFN 06-512 - Response to Portion of NRC Request for Additional Information
Letter No. 60 - Radiation Protection - RAI Numbers 12.3-7, 12.4-4, 12.4-6 and
12.4-17 - Public Version

cc: AE Cubbage USNRC (with enclosures)
GB StrambackGE/San Jose (with enclosures)
eDRF 0062-3284
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RAI 12.3-07:

Provide the location within the plant of each source described in DCD Tier 2, Section
12.2.1, Revision 1 including all pertinent and necessary quantitative source parameters
(i.e., dimensions, volumes, material, equipment self-shielding, etc.)

GE Response:
DCD Table 12.2-22, identifying the plant sources including their location and all pertinent
and quantitative source parameters, will be provided in DCD Tier 2, Revision 3, as shown
on the attached mark up.

DCD Impact:
The revised DCD Table 12.2-22 will be provided in DCD Tier 2, Revision 3.
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Table 11=.2-22.
Radiation Sources Parameters

Ass-umed Shielding Source

SoUreto App VON
Component Room Geometry Source Chnracteristics

Rt. Cylinder (r, 1) Quoatity

L gth (tas.) Roa-iu- (wn) TYPo .sMaterial Density Equipment Self-L~esth(n• Radlu () Tl~o X'ltmr~l (gicm•) Shielding

RKVCUI.SDC (Re actor BudldinEt

N-,otm lemenerative Hent Ex•.snger I 151/1250 Steel 2cm dudi,.k Tihee
Tube sido 9 16111260 7..00 0.16 Honmagensour. Wator &.967

R emenerati-e Heat Exchanger B 15111250 Stetel 2r-na th~ick Two
Tube side 1161/1260 7.00 0.16 Homogeneous. Water 01.83,6

Shell side 7.00 0.25 Homo0eneou. Water 0'.99,0 _

* Demineralize 11251152161162 4-.12 0.48 Hom~o.eneous.s Resin5 0.69 Steel 2cnu tLick eFour
F.APCs (uel Building)

-2eg-t E-cka -er 2150/2160 I .. Humoeeteou. J Wate" 1.00 Steel 2cm tl•xid _ r__,_

SFiltmr / D:aminarahi=,ar 21 112261 I 1. 12 f Hom o.=.oon.o]1 Rosin 0.69 Steal ICI thiCI 0=
* Baclkwa~h Re~ceivinu Tank 2102 1-00 0.56 Homnozeneout. Water 1.00 Steel 1cu tIt.ic I One
OFF-GAS System (Turbime Buildimg)
" Steam Jet Air Ejectors 4206/4207 iiHomogeneous. Offea s 5.9'5E-05 Steel Ic= thick Two
" PreheatertRecombinerlConderser 4381/4382 10.45me Homogeneotu. Offgae 6.5E-'04 Steel ]cmthfick Two
" Cooler Condenser 4381/4382 0. 12 m" Homoeeneos. OfTeas 1.0LE-03 Steel Icm thbicLk TTwo
- Div er 5;S1 M0 Kom, oeneou2. Offea 1.02E-03 Stet Iacre thick Two

Guard Bed1 4108 1.4 2.1 Homo=eneosi . Ofral 1.012E-03 Steel I cm thick Two
D.I•, R.4d ,|109 7.5; 1-5 [I•o~e~: Oir..•a 1.01ME 03 st"=I ]• tLi¢,tEiL

CRP. (Turbine Building)
* Condensate Dertineralizee 42F1A to'FIH 1 0.92 1_75 Hom,ozeneous. Resins, 0.69 Steei 2cm thirk Ei ht
TI,7RB-INE CONDEN SIR (ThurL Building)

* Main Condea-ser 4186 Three (Bodies~)
Shell 12.84 nm Homogeneous. Water 7.2:1E-04 Steel 1ncm thick
f0oi.er shell (tube chasýe) 2136 m3 Hom,0gteouIS. Water I Steel -1 cm thick

12-2-X I
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Tflble 122-22 (Centinund)
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NRC RAI 12.4-04:

Radiation zones defined in Section 12.3.1.3 of the DCD Tier 2, classify all areas of >100 mr/hr
as Zone F. Identify on the Zone Maps provided, all areas of the plant with dose rates >100
rads/hr during normal operations and anticipated operational occurrences, or that provide
access to the spent fuel transfer tube. Identify each area of the plant that meets the definition of a
Very High Radiation Area (VHRA) in 10 CFR 20. For each area identified, discuss the design
features that ensure that personnel are not able to gain unauthorized or inadvertent access to the
area.

GE Response:

1 OCFR20 §20.1003, Definitions, defines a "Very High Radiation Area" as an area, accessible to
individuals in which radiation levels from radiation sources external to the body could result in an
individual receiving an absorbed dose in excess of 500 rads (5 grays) in 1 hour at 1 meter from a
radiation source or 1 meter from any surface that the radiation penetrates.

The Radiation Zone Classification, including a Very High Radiation Area, will be provided in
DCD Tier 2 Revision 3, as shown on the attached mark up.

DCD Figures 12.2-1 through 12.2-22 show the Radiation Zones Maps in normal operation and
shutdown for all Plant areas.

The following areas are anticipated to have dose rates >100 rads/hr during normal operations and
anticipated operational occurrences:

1170 Lower Drywell

1570 Upper Drywell

1251 Reactor Water Cleanup/Shutdown Cooling Filter/Demineralizer Vault Al

1252 Reactor Water Cleanup/Shutdown Cooling Filter/Demineralizer Vault A2

1261 Reactor Water Cleanup/Shutdown Cooling Filter/Demineralizer Vault B 1

1262 Reactor Water Cleanup/Shutdown Cooling Filter/Demineralizer Vault B2

17P3 Buffer Pool (during transfer of spent fuel)

18P 1 Reactor Well (during transfer of spent fuel)

18P2 Inclined Fuel Transfer Tube Pool (during transfer of spent fuel)

21P0 Fuel Storage Pool

21P1 Inclined Fuel Transfer Tube Pit (during transfer of spent fuel)

6106 Condensate Resin Holdup Tank Room

6107 Low Activity Resin Holdup Tank Room

6108 High Activity Resin Holdup Tank Room

6151 Low Activity Sludge Phase Separator Room A

6161 Low Activity Sludge Phase Separator Room B

Radwaste Building at Elevation 4650 will also have areas with dose rates >100 rads/hr during
normal operation of mobile plants. The COL holder will provide detailed zoning of these
radiation areas.
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The following areas meet the definition of 10CFR20 Very High Radiation Area (VHRA) during
normal operations and anticipated operational occurrences, and are classified as Radiation Zone J:

1170 Lower Drywell

1570 Upper Drywell

17P3 Buffer Pool (during transfer of spent fuel; less than three days decay)

18P1 Reactor Well (during transfer of spent fuel; less than three days decay)

18P2 Inclined Fuel Transfer Tube Pool (during transfer of spent fuel; less than three days
decay)

21P0 Fuel Storage Pool

21P1 Inclined Fuel Transfer Tube Pit (during transfer of spent fuel)

6108 High Activity Resin Holdup Tank Room

The following design features ensure that personnel are not able to gain unauthorized or
inadvertent access to the VHRA areas:

1. Entrance to the VHRA identified above is possible only through the following ways:

* 1170 Lower Drywell

Lower Drywell, room 1170 can be accessed through the lower drywell personnel airlock, and
the lower drywell equipment hatch.

Personnel access to Lower Drywell is only available through the lower drywell personnel
airlock at elevation -6400, via entrance from room 1205.

Entrance to room 1205 from adjacent rooms is not allowed: connecting doors are emergency
doors to room 1205. Normal access is from stairway 1195 via door to room 1205 at elevation
-6400.

Access through the lower drywell equipment hatch is limited to equipment maintenance
operations during shutdown. The lower drywell equipment hatch is locked during operation.

0 1570 Upper Drywell (During Operation)

Upper Drywell, room 1570 can be accessed only through the wetwell access hatch at
elevation 13570, and through the equipment hatch located at elevation 17500.

Access through the equipment hatch is limited to equipment maintenance operations during
shutdown, and is locked during operation.

* 17P3 Buffer Pool (during transfer of spent fuel; less than three days decay)

No access is provided to this room.

* 18P1 Reactor Well (during transfer of spent fuel; less than three days decay)

No access is provided to this room.

* 18P2 Inclined Fuel Transfer Tube Pool (during transfer of spent fuel; less than three
days decay)

No access is provided to this room. Provisions for controlled access from neighbouring rooms
are described in response to RAI 12.4-20, which was submitted via MFN 06-477 dated
November 22, 2006.
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* 21P0 Fuel Storage Pool

No access is foreseen to this pool (spent fuel pool).

* 6108 High Activity Resin Holdup Tank Room

No access is provided to this room.

2. Each entrance or access point to a VHRA area is locked, and has one or more of the following
features:

" A continuous direct or electronic surveillance that is capable of preventing unauthorized
entry.

" A control device that energizes a conspicuous visible or audible alarm signal so that the
individual entering the high radiation area and the supervisor of the activity are made aware
of the entry.

3. Access to and activities in each area are controlled by means of a Radiation Work Permit
(RWP), or equivalent, that includes specification of radiation dose rates in the immediate work
area(s), personnel protection equipment, and any other pertinent information to keep doses
ALARA.

4. In addition to the above requirements, as defined in DCD Subsection 16.5.7, additional
administrative measures will be instituted to ensure that an individual is not able to gain
unauthorized or inadvertent access to VHRA. The COL holder will define the specific radiation
protection procedures and operational features to prevent unauthorized entry.

DCD Impact:

DCD Subsection 12.3.1.3 and Figures 12.3-1 through 12.3-22 will be revised in the DCD Tier 2,
Revision 3, as shown on the attached markups.
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maintenance room is used for disassembling control rod drives to reduce the contamination
potential.

Consideration is given in the design of the plant for reducing the effort required for
decontamination- Epoxy.type wall and floor coverings have been selected which provide
smooth surfaces to ease decontamination. Expanded metal-type floor gratings are minimized in
favor of smooth surfaces in areas where radioactive spills could occur. Equipment and floor
drain sumps are stainless steel lined to reduce crud buildup and to provide surfaces easily
decontaminated.

12.3.1.3 Radiation Zoning

Radiation zones are established in all areas of the plant as a function of both the access
requirements of that area and the radiation sources in that area. Operating activities. inspection
requirements of equipment, maintenance activities, and abnormal operating conditions are
considered in determining the appropriate zoning for a given area. The relationship between
radiation zone designations and accessibility requirements is presented in the following
tabulation:

Zone Dose Rate Access Deselption
Designation Sv/hr

A D_< 6 aSv/h Uncontrolled, unlimited access

B 6 uSvih <D_< 10 ItSvYh Controlled and unlimited access. (None or
very low radiation sources are present)
Controlled and limited access (20 hr/wk-).C 10 uSvh<QD _ 50 uS,/h

D SO u+/l < <2" u"/

E 250 •tSv/h <D < 1 mSvlh

F I mnSvlh <D , 10 mSvI

ItJ.AW UMIIV'21. lftaLU 4A1

Controlled and limited access (4 hrtw).
(Low to moderate radiation sources are
present)
Controlled and limited access (1 hr/wvk).
(Moderate radiation sources are present)
Limited and controlled access with sMecial
authorization permit required. (High

raaon szornes rF ove n)
(Same as zone F above)
(Same as zone F above)
(Same as zone F above)
Inaccessible during power and shutdown
onerations. (Very High radiation so=ces
are present)

G
H
I

10 mSv/h <D _< 100 mSv/h

lO0mSv/hr<D_• 1 Svfh

D > S Sv.b

The dose rate applicable for a particular zone is based on operating experience and represents
design dose rates ia a particular zone, and should not be interpreted as the expected dose rates
which would apply in all portions of that zone., or for all types of work within that zone, or at all
periods of entry into the zone. Large BWR plants have been in operation for three decades, and
operating experience with similar design basis numbers shows that only a small fraction of the

12.3-7
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10 CFR 20 maximum permissible dose is received in such zones from radiation sources
controlled by equipment layout or the structural shielding provided. Therefore. on a practical
basis. a radiation zoning approach as described above accomplishes the as low as reasonably
achievable objectives for doses as required by 10 CFR 20 Subpart C. The radiation zone maps
for this plant with zone designations as described in the preceding tabulations are contained in
Fiatres 12.3-1 through 12.3-22

Access to areas in the plant is controlled and regulated by the zoning of a given area. Areas with
dose rates such that an individual would receive a dose in excess of 1000 iSv (100 mRem) in a
period of one hour are locked and posted with "High Radiation Are-a" signs- Entfr to tzze ar-a:
:s ea•z.ztztr2e ,cis. zb.4. Areas in which an individual would receive a dose in excess of 50 1*Sv
(.Q5 t-Rwe-Rem) up to.1.00 p.-c (1WO zR•. . within a period of one hour at 1 meter from a
radiation source or 1 meter from any surface that the radiation penetrates are posted with "Very
High Radiation Area" w igns. Entry to these areas is on a controlled basis.

122.3-7
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RAI 12.4-06:
Provide the composition and thickness of each radiation shield depicted in DCD Tier 2, Figures
12.3-1 through 12.3-22.

GE Response:
Table 12.3-8, identifying the wall thickness of rooms with the most significant plant radiation
sources, will be provided in DCD Tier 2 Revision 3, as shown on the attached mark up.

Shielding walls and floors are reinforced concrete structures. If required, special shielding
features using other materials such as lead blankets, lead curtains, etc., will be defined later by the
COL holder.

DCD Impact:
The wall thickness of rooms with the most significant plant radiation sources as shown on the
attached Table 12.3-8 will be provided in DCD Tier 2, Revision 3.
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Table 12.3-8
Shieldinp Geometry in Meters

Elev. Room Room Name North East South West Floor Cedling
-11500 1151 RWCSHeatExchanerRoomA 75 Ill 100 100M75 Grormd 70
-11500 1152 RWCS PumD RoomA 60 55 55 60140 croimd 90
-11500 1161 RWCS Heat Excha_•rzRoom B 75 100 10015 Mi Coimd 70
-11500 1162 RWCS Pump Room B 60 60 70 35 Ground 70
-11500 2102 FAPCS Backwash Tank Room 70 s0 90 110 Grotmd 90
-11500 2150 FAPGS Pnmy.H(aE Exchanser RoomA 35 70 60 30 Groimd 70
-11500 2151 FAPCSFilre-rieminezalihzrVaulr 1 90 105 70 95 Groumd 70
-11500 2160 FAPCS PnmpuHea; Exchansr Room B 35 30 60 35 Grotmd 70
-1150 l PAICM ri.rer/fle irrn0i-r X7qnh '2 7 % M0 £5 _ ._ . -
-6-400 12250 RWCS Heat Exchaqer Room A ill 11M 100 100 70 70
-6400 1231 RWCS Filrer/DamineralizýeVaulrAl 135 150 40 135 110 90
-6-400 1252 RWCSl Fitetrlenineralizer Vault.A.2 40 ISO 40 135 110 90
-6Z400 1 M- RWCS He:at Exc.hnaaer Room B M1 l0f I0 iMi 70 i0
-6400 1261 RWCS Filre nLve•iueralizr Vaut B 1 135 40 150 40 110 90
-6400 1262 RWCS Firte/DMminaraiizar Vault B2 135 40 150 70 110 90
-6400 2251 Backwash Tmasfr Dump Room A 90 70 30 90 70 70
-6400 2261 FAPCS FilteriDemireralizer Vault 2 30 70 115 90 70 7LO .0

12.3-xx



MFN 06-512
Enclosure 1 Page 33 of 37

6.h641BPRv. Is
D4 C~roI I~unmb~I

Thrbh. 12. i- Czi~atinc

Elm. Rm:m RD= X' Orr Eum4 Siub West F£bw cd

4-550, 615 In Sqidnj DraipCoedmral Rw C 65 M '3 10 M, nnj C .D
.911,0 6161 Lcw, Ar. ,i-ov S I aRI Pk.- ia Sw an R aoom. B IT] 01 1D 40] &ouad. D)

1251 N 6IgLw, Aabcii kad HaL wTmk Rm-,, 11 dl) 100 so D)
42.1-30 61 M, Reii FbdpInI-m . 0' ioU 100 so
-110 61 CA C4T:MIEWLS llan ROM. TD W-1 _q, 1) 0 IN I,0 D3

Q!~ '140 O DFoD -CQ~eaU -1d7t0m 70 80~ O 0 S

-211 1MFwrD~ ofek~T Rm 6 30 80, 3913 IS0 so

3UO AR P. I F.wg elDra5 wpUR -ME~I __10 il 31) 34, ISID so



MFN 06-512
Enclosure 1 Page 34 of 37

26AAt2P Revr. 03
MBR DesiL. (COM~lro DOAjMflkr I I

Table 1.2-1-8 LCotatauned)

51119 W-111 i~eoimI-Etr Metr

RI e r, R-Oci Room Naime North East S101tit lWes F-144r Ceffing

-21.00 4-186 Main Coadem~ser Amue 6& 40 TO) 12CM GOUM-6 -

-ii.400~ 4-199 :p1peciiase ____ ____ v M_____-1 6

-1.4w 4IF].A. Cmd~atn~; Hot~auv Pihar'Fi1;G.r Wint A 50 o0 s Gom 5
-12.40 4:D'F.I3IE VCoi 4IZLswe HoLnow Fiber IF-IreT~i aiEi BIE 30, .51D0 1 dii 4O roiu'd W

- 0D 41TUF' 30Irdsr He1o.hrFlr' ~ F520 SO 60 GOMAt 6~5

-1.400i 4 IFI' ýOvindzn5al ]Hff 3 ackivinsi fceoivi. Vauh :50! .50D 60 OcOILL-d ts0

-1-900 4 IRV9 ,= denimpe D/) 'Denmii. R&:-iE Stmarne Tar.& Vaudi AJBM 50: 100 D 65 routd ~6O

,V650 4.25; rC nAnsnrDrans -Taal 1?-oa 100 100 121.0 120m Iro 1120
+01 Q-200 Sieffmi r361 AuE M1E=i keao.A 120 Ice W!O IT)I 7p :30
4.1630 4-'M S1t.mi Frt Aiz EKiartor kna~im R 100 10 '100 120 IEDO 112

41,610 29 Sia An Bae~ums PhaM&AI As IM :L i~ i IQ
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Table 12.3-8 (Continued)

sliflin! caometly ini Motors

Elev. Room Riom Namt North Elq $Qwil Weu FloOr Cmein.
12000 4192 Tubbe Exi-. St2,an -Amd Cros Around Pwre .- ,re. B 130 111) ISO 120-
12000 4393 Tbý... BRudiim S-eam Tunm?] 150 150 is,) L0 - -

20)00 440i Feet-st•ri H-uris 3AB/,C & 4A(WC Sleli Side
RooM 6D 150 1t0) 90 115

1:0)000 5~l drr~ ~~ & Feeiwater Stong m l loo 2k I__ im Ij a, &
2.'000 4504 T~abhne CTlad St)e:am Seal-E',:aPTor ,oo:n so 0 6 to 5 I 15

22)00 41506 soere orAA i.e~t~r ooniA 1_I 1_• - 130
22)00 4507 1 rM,Seprtor And R.heEt•rRoom R 1 _ _6 113; ISO - 130
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RAI 12.4-17:

DCD Tier 2, Figure 12.3.20 is missing radiation zone designations for several room in the -2350
mm elevation of the Radwaste Building. Provide the designed zones for all rooms and corridors.
Provide detailed drawings of the access corridor (between sections WC-WD near section W4)
showing the radiation shielding provided for the radwaste pipes coming into the Radwaste
Building from the combined TB & RB radwaste piping gallery. Provide the analysis input
parameters ands assumptions used in this shield design (including the maximum source strength,
pipe dimensions, shielding thickness, etc.)

GE Response:

The missing radiation zone designations are the following:
- Stairs in rooms 6191, 6192, 6193 and 6194 are radiation zone B.
- Room 6283-Low activity/Condensate resin transfer pump room is radiation zone E/F.
- Room 6287-Foyer with personnel contamination monitors is radiation zone B.

Figures 12.3-19 and 12.3-20 will be revised in the DCD Tier 2, Revision 3, as shown on the
attached markups to RAI 12.4-04.

Detailed analyses of the parameters and assumptions used for the shielding of the radwaste
gallery, and the sections that go through the Reactor Building and Turbine Building will be
subsequently provided by separate letter in response to RAIs 12.4-07 and 12.4-08. The results
are similar when the connection to the Radwaste Building is studied.

Sump water transport piping and resin transfer piping have been considered, with inside
diameters of 14.4 cm and 10.2 cm respectively, and thicknesses of 0.7 cm and 0.6 cm. The
source strength radiation considered is indicated in the attached table.

A horizontal chase connection with a shielding thickness of 50 cm of concrete, results in a
1.05x10' mSv/h dose rate during resin transfer from the RWCU.

DCD Impact:

No DCD changes will be made in response to this RAI.
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Source Specific source Strength, MeV/secgm

0.8 MeV 1.3 MeV 1.7 MeV 2.5 MeV 4.0 MeV 5.0 MeV

Resins from 1.73E+07 2.49E+07 2.45E+06 1.02E+06 1.54E+05 8.70E-01
RWCU

Resins from 4.46E+05 6.05E+05 1.06E+05 1.13E+05 1.85E+04 0.0
FAPCS

Sumps from 2.67E+04 1.21E+04 1.24E+04 5.47E+04 1.05E+04 0.0
RB

Resins from 2.02E+06 7.93E+05 4.13E+05 3.33E+05 7.38E+02 3.47E-01
HFF

Sumps from 2.67E+01 1.21E+01 1.24E+01 5.47E+01 1.05E+01 0.0
TB


