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NRC RAI 12.1-1:

Editorial changes:

(S12.3.1.2.3) In the second line in this subsection, delete the word ALARA. (S12.3.3.1)
In the third line for the second bullet, change the word radioactive to radioactivity.
(Table 12.3-5) The uppercase number I after the word transfer for area monitor number
18 appears to be a typo. (S12.4.2) In the fourth line of the eighth paragraph in this
section, add the words for each of the listed tasks in the Reactor Building after the
words dose rate. (S12.6.1) In the sixth bullet, replace the words Appropriately sloped
floor drains with Appropriately sloped floors around floor drains.

GEH Response:

Editorial changes have been implemented as recommended.

DCD Impact:

DCD Tier 2, Subsections 12.3.1.2.3, 12.3.3.1, 12.4.2, 12.6.1, and Table 12.3-5 will be
revised as noted on the attached markup.
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NRC RAI 12.2-26:

DCD Tier 2, Revision 4, Table 12.2-15 lists an inconsistent conversion factor in
determining the annual 1-133 release rate for a given concentration in primary coolant.
The factor for 1-133 is expressed in term of 1-131 concentration in primary coolant when
it should be in term of 1-133. The correct citation of the conversion factor should read
instead as: 0.22 Cilyr per pCiig of 1-133 in coolant. Revise this entry in DCD Tier 2,
Table 12.2-15 accordingly.

GEH Response:

Change to DCD Tier 2, Table 12.2-15 has been implemented as recommended.

DCD Impact:

DCD Tier 2, Table 12.2-15 will be revised as noted on the attached markup.
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NRC RAI 12.3-13:

In DCD Tier 2, Revision 4, it is not clear why the opening paragraph to Section 12.2.1.4
was deleted since it describes the material addressed in Section 12.2.1.4 and is
consIstent with the opening paragraph for Section 12.2.1.3. Reinsert the deleted
opening paragraph (beginning with This section provides a summation). It is also
unclear why the new paragraph, which describes the use of a sealant and a tank cubicle
steel liner to prevent water releases to the environment, was added to Section 12.2.1.4,
which describes radwaste building source terms. Provide justification as to why the
added paragraph should not be inserted in another section of the DCD, which describes
building design features to minimize dose/leakage, such as Section 12.3 and/or Section
12.6.

GEH Response:

GEH agrees that the introductory paragraph to DCD Tier 2, Subsection 12.2.1.4 that
was removed in Revision 4 should be reinserted. GEH also agrees that.the new
paragraph that was inserted in Revision 4 should be placed in both DCD Tier 2,
Sections 12.3 and 12.6.

DCD Impact:

DCD Tier 2, Subsections 12.2.1.4, 12.3.1.2.6, and 12.6.1 will be revised as noted on the
attached markup.
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NRC RAI 12.5-9:
In DCD Tier 2, Revision 4, Section 12.4.6, justify your reasoning for changing the
percentage cleanup of the reactor water cleanup program from 2% to 1% (in line 6 of
the second paragraph). Your justification for making this change, as listed in the
Revision 3 to Revision 4 change table, was to be consistent with Table 11.1-3.
However, Table 11.1-3 lists the fraction of radio-nuclides in steam treated by the
condensate demineralizer as being as 100% (fraction of 1), not 1% as shown in the
Revision 4 version of Section 12.4.6.

GEH Response:

DCD Tier 2, Subsection 12.4.6 discusses work at power doses and justification as to
why the ESBWR is expected to have lower general radiation levels as compared to the
typical BWR. DCD Tier 2, Subsection 5.4.8.1.2 states.that the RWCU system consists
of two redundant trains, and that the capacity of each train for reactor water cleanup is
1% of the rated feedwater flow. With both trains running, the reactor water cleanup is
2% of the rated feedwater flow. This is the context of the "reactor water cleanup
program" discussed in DCD Tier 2, Subsection 12.4.6. As a result, the value of 1% will
be changed back to 2% to be consistent with DCD Tier 2, Subsection 5.4.8.1.2.

The value of 1 (100%) in DCD Tier 2, Table 11.1-3 represents the ratio of the
condensate demineralizer flow rate to the steam flow rate. This parameter is an input to
the coolant source term evaluation using the methodology of ANSI/ANS-18.1-1999, as
discussed in DCD Tier 2, Section 11.1. This value does not represent the reactor water
cleanup program capacity. The reference to Table 11.1-3 in the Revision 3 to Revision
4 change list was incorrect.

DCD Impact:

DCD Tier 2, Subsection 12.4.6 will be revised as noted on the attached markup.
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these two approaches are not feasible or are not sufficiently effective. In those cases, a shielded
enclosure about the penetration as it exits in the shield wall, with a 90-degree bend of the process
pipe as it exits the penetration, is employed.

12.3.1.2.2 Sample Stations

Sample stations in the plant provide for the routine surveillance of reactor water quality. These
sample stations are located in low radiation areas to reduce the exposure to operating personnel.
Flushing provisions are included using demineralized water, and pipe drains to plant sumps are
provided to minimize the possibility of spills. Fume hoods are employed for airborne
contamination control. Both working areas and fume hoods are constructed of polished stainless
steel to ease decontamination if a spill does occur. Grab spouts are located above the sink to
reduce the possibility of contaminating surrounding areas during the sampling process.

12.3.1.2.3 HVAC Systems

Major HVAC equipment (blowers, coolers, and the like) is located in dedicated low radiation
areas to minimize exposures to personnel maintaining this equipment-ALARA. HVAC ducting
is routed outside pipe chases and does not penetrate pipe chase walls, which could compromise
the shielding. HVAC ducting penetrations through walls of shielded cubicles are located to
minimize the effect of the streaming radiation levels in adjoining areas. Additional HVAC
design considerations are addressed in Subsection 12.3.3.

12.3.1.2.4 Piping

Piping containing radioactive fluids is routed through shielded pipe chases, shielded equipment
cubicles, or embedded in concrete walls and floors, whenever. possible. Where possible, "clean"
services, such as compressed air and demineralized water, are not routed through shielded pipe
chases. For situations in which radioactive piping must be routed through corridors or other low
radiation areas, an analysis is conducted to ensure this routing does not compromise the existing
radiation zoning.

In some piping, feed-throughs with short sections, the piping may be embedded in concrete.
Optimization by short sections with embedded piping to the extent practicable facilitates the
dismantlement of the systems and the decommissioning of the facility, as required by,
10 CFR 20.1406.

Radioactive services are routed separately from piping containing nonradioactive fluids,
whenever possible, to minimize the exposure to personnel during maintenance. When such
routing combinations are required, however, drain provisions are provided to remove the
radioactive fluid contained in equipment and piping. In such situations, provisions are made for
the valves required for process operation to be controlled remotely, without need for entering the
cubicle.

Radwaste piping gallery between the Turbine Building and the Radwaste Building contains only
nonsafety-related electrical cables that are separated from the radwaste piping by a 20 cm shield
wall. Cable replacement, though infrequent, will be performed during shutdown or when no
waste transfer operations are occurring in accordance with plant maintenance and radiation
protection program procedures that take into account ALARA. The dose rate from the waste
piping is negligible.

12.3-5
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sufficient shielding to limit the direct-shine exposure of control room personnel following a
LOCA to a fraction of the 5 Rem limit as is required by 10 CFR 50 Appendix A, Criterion 19.

Main steam tunnel - The main steam tunnel extends from the primary containment boundary in
the Reactor Building up to the turbine stop valves. The primary purpose of the steam tunnel is to
shield the plant complex from N-16 gamma shine in the main steam lines. The tunnel walls
provide sufficient shielding to limit the direct-shine exposure from the main steam lines in any
point that may be inhabited during normal operations.

12.3.3 Ventilation

The HVAC systems for the various buildings in the plant are discussed in Section 9.4, including
the design bases, system descriptions, and evaluations with regard to the heating, cooling, and
ventilating capabilities of the systems. This Subsection discusses the radiation control aspects of
the HVAC systems.

12.3.3.1 Design Objectives

The following design objectives apply to all building ventilation systems:

* The systems shall be designed to make airborne radiation exposures to plant personnel
and releases to the environment ALARA. To achieve this objective, the guidance
provided in Regulatory Guide 8.8 shall be followed.

* The concentration of radionuclides in the air in areas accessible to personnel for normal
plant surveillance and maintenance will be below the concentrations that define an
airborne fadiaaeti-veradioactivity area in 10 CFR 20 during normal power operation.
This is accomplished by establishing in each area a reasonable compromise between
specifications on potential airborne leakages in the area and HVAC flow through the
area. Appendix 12.A to this chapter outlines the methodology by which such calculations
are made.

12.3.3.2 Design Description

In the following subsections, the design features of the various ventilation systems that achieve
the radiation control design objectives are discussed. For all areas potentially having airborne
radioactivity, the ventilation systems are designed such that during normal and maintenance
operations, airflow between areas is always from an area of low potential contamination to an
area of higher potential contamination.

12.3.3.2.1 Control Room Ventilation

The control building atmosphere is maintained at a slightly positive pressure (up to 0.5 in. Hg) at
all times in order to prevent infiltration of contaminants. When offsite power is available, fresh
air may be taken in via the single inlet system, which has its. intake structure on the side of the
building. During an isolation event if offsite or backup power is not available, bottled air can be
supplied by a redundant supply system for up to 72 hours prior to requiring recharging. Under
conditions when offsite or backup power is available, either bottled or filtered air may be used.
The operator has manual control in the event filtered air is used to either run under filtered air or
bottled air.

12.3-15
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Table 12.3-5

Area Radiation Monitors for Turbine Building

No.' Description & Location Figure No. Monitoring

Range
1. Main Condenser Floor Area EL -1400 12.3-32 M

2. Drain Cooler Area EL 4650 12.3-33 M

3. Offgas Sampling Area EL 4650 12.3-33 M

4. Condensate Pumps Area EL -1400 12.3-32 M

5. Low Pressure Heater Area EL 20000 12.3-35 M

6 Deaerator Area, EL 28000 12.3-36 M

7 SRV/MSIV Maintenance Area EL 20000 12.3-35 M

8 Steam Jet Air Ejector (SJAE) B Area EL 4650 12.3-33 M

9 SJAE A Area EL 4650 12.3-33 M

10 High Pressure Heater Area EL 20000 12.3-35 M

11 Filters and Demineralizers Area EL 4650 12.3-34 M

12 Turbine Operating Floor Area EL 28000 12.3-36 M

13. Turbine Operating Floor Area EL 28000 12.3-36 M

14 Crane Travel Area (Various) 12.3-38 M

15 Equipment Main Access Area, EL 4650 12.3-33 M

16. RCCW System Area Entrance EL 4650 12.3-33 M

17 Offgas Charcoal Adsorber Room Entrance Area EL -1400 12.3-32 M

18 Backwash Transfer Pumps Entrance Area EL -1400 12.3-32 M

19 Condensate Hollow Fiber Filter Valve Room EL -1400 12.3-32 M

20 Sample Room Area EL -1400 12.3-32 M

22 Condensate D/B Demineralizer Entrance Area, EL 4650 12.3-33

23 Offgas Hydrogen Recombiner A, EL 12000 12.3-34 M

24 Offgas Hydrogen Recombiner B, EL 4650 12.3-33 M

25 Instrument Air Compressor Area, EL 12000 12.3-34 M

26 MCC Water Chiller Room A, EL 28000 12.3-36 M

27 MCC Water Chiller Room B, EL 28000 12.3-36 M

28 Turbine Building Exhaust Duct Area EL 33000 12.3-37 M

29 RCCWS Area Entrance EL 4650 12.3-33 M

Note #21 not used; #1, #3, #8, #11, #12, and #14 utilize auxiliary units

12.3-27
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With significant reductions in instrumentation due to reduced emphasis on active safety systems
in lieu of passive systems, and combining systems such as the FAPCS, or deleting systems such
as the TIP system, instrumentation work is reduced. With these changes, combined with
improvements in water chemistry systems, the anticipated ESBWR effective dose rate for each
of the listed tasks-in the Reactor Building is as shown in Table 12.4-1.

Simplifying systems in the reactor building result in a significant reduction in the total number of
valVes and an accompanying decrease in maintenance time. This work includes all valve work,
minor maintenance, and CRD hydraulic line work. Use of live-load valve packing to control
stem leakage reduces maintenance and worker radiation exposure for valve repair. The major
task in this area involves the Hydraulic Control Units. With the use of the FMCRD units, an
additional reduction of maintenance is anticipated. In addition, the ESBWR reactor building has
been designed to provide for ease of maintenance with overhead lifts, coordinated hatchways and.
ample space to maintain in-place equipment. In addition, most of the equipment in the reactor
building is removable. Because of these factors, an additional reduction in work is anticipated,
resulting in the final value shown in Table 12.4-1. Because of the improved water chemistry, the
overall effective dose rate is anticipated at the reduced value shown in Table 12.4-1.

12.4.3 Fuel Building Dose

The Fuel building houses the Spent Fuel Pool and the FAPCS that purifies spent fuel pool water
during normal operation and shutdown. Simplified systems result in a significant reduction in
the total number of valves with an accompanying decrease in maintenance time.
ESBWR refueling is performed as described above and expected doses in the Fuel building
during refueling are shown in Table 12.4-1.

12.4.4 Turbine Building Dose

The steam and power conversion system includes the turbine main steam system, the main
turbine generator, main condenser, main condenser air removal system, turbine gland seal
system, turbine bypass system, extraction steam system, condensate purification system, and
the condensate and feedwater pumping and heating system. The heat rejected to the main
condenser is removed by a circulating water system and discharged to the normal power heat
sink.

Steam, generated in the reactor, is supplied to the. high-pressure turbine and the second stage
reheater of the steam moisture separators/reheaters. Steam leaving the high-pressure turbine
passes through .a combined moisture separator/reheater prior to entering the low pressure
turbines. The moisture separator drains, steam reheater drains, and the drains from the two high
pressure feedwater heaters are drained to the open feedwater heater which is combined with a
feedwater storage tank. The reactor feedwater pumps take suction from the open feedwater
heater storage tank. The low pressure feedwater heater drains are cascaded to the condenser.

Steam exhausted from the low-pressure turbines is condensed and deaerated in the condenser.
The condensate pumps take suction from the condenser hotwell and deliver the condensate
through filters and demineralizers, gland steam condenser, steam jet air ejector condenser, off-
gas recombiner condensers, and through the low-pressure feedwater heaters to the open
feedwater heater storage tank. The reactor feed pumps discharge through the high pressure
feedwater heaters to the reactor.

12.4-6
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12.6 MINIMIZATION OF CONTAMINATION AND RADWASTE GENERATION

This section discusses how the ESBWR design procedures for operation will minimize
contamination of the facility and environment, facilitate decommissioning, and minimize the
generation of radioactive waste, in compliance with 10 CFR 20.1406.

12.6.1 Minimization of Contamination to Facilitate Decommissioning

Examples of ESBWR design features that minimize contamination and facilitate
decommissioning include the following:

* Design of equipment to minimize the buildup of radioactive material and to facilitate
flushing of crud traps;

Provisions for design features to plant systems such as the Reactor Water
Cleanup/Shutdown Cooling System, liquid and solid radwaste systems and the
condensate demineralizer to minimize crud buildup;

* Provisions for draining, flushing, and decontaminating equipmentand piping;

* Penetrations through outer walls of a building containing radiation sources are sealed to
prevent miscellaneous leaks to the environment;

Equipment drain sump vents are piped directly to the radwaste HVAC system to remove
airborne contaminants evolved from discharges to the sump;

Appropriately sloped floors around floor drains are provided in areas where the potential
for a spill exists to limit the extent of contamination. The floor drains are designed to be
of monolithic construction to minimize possibility of liquid penetrating at embedment
boundaries. No grout is used in the installation of the floor drains. Periodic visual
inspections of the installation around the floor drains will be performed to ensure that no
bypass exists in these floor drain areas;

* Provisions for decontaminable epoxy-type wall and floor coverings which provide
smooth surfaces to ease decontamination;

* Equipment and floor drain sumps are stainless steel lined to reduce crud buildup and to
provide surfaces easily decontaminated;

" For all areas potentially having airborne radioactivity, the ventilation systems are
designed such that during normal and maintenance operations, airflow between areas is
always from an area of low potential contamination to an area of higher potential
contamination;

" The reactor building HVAC system is divided into two major components: the
contaminated and clean areas. The clean area system conditions and circulates air
through all the clean areas of the reactor building; the contaminated area system
conditions and circulates air through the contaminated areas of the building;

* The Fuel and Auxiliary Pools Cooling System (FAPCS), equipped with two independent
filter demineralizer units, is designed to reduce pool water radioactive contamination in
the major pools in the ESBWR;

12.6-1
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Table 12.2-15

Airborne Sources Calculation

Calculation Bases

Methodology Appendix 12B

Noble Gas Source at t=30 min 740 MBq/sec (20,000 ýtCi/sec)

1131 Release Rate 3.7 MBq/sec (100 ttCi/sec)

Meteorology X/Q 2.0E-06 s/mr3

Meteorology D/Q 4.0E-09 m-2

Plant Availability Factor 0.92

Offgas System:

Offgas stream temperature 1 00°F

Flow rate at 100°F 54 m3/hr

Kd (Kr) 19 cm 3/g

Kd (Xe) 330 cm 3/g

Kd (Ar) 6 cm 3/g

Guard tank charcoal mass 7,500 kg (single tank)

Adsorber tank charcoal mass 27,750 kg (each)

Adsorber tank arrangement 2 parallel trains of 4 tanks each

Turbine Gland Sealing System Exhaust:

1-131 release 0.81 Ci/yr per ýtCi/g of 1-131 in coolant

1-133 release 0.22 Ci/yr per jtCi/g of 1-4-34-133 in coolant

12.2-56
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contain significant quantities of radioactive materials but do not include sources due to incidental
contamination such as sources in valves due to deposition of corrosion or fission products
species on the surfaces of the components.

Normal Operating Sources

N16 in the steam flow from the pressure vessel, is the primary turbine building source of
radioactivity. The N16 source results in significant gamma shine from the main steam lines and
steam bearing components on the order of 0.2-0.5 Gy/hr (20-50 rad/hr) contact. Other major
sources of radiation in the turbine building are the Offgas System (Section 11.3) and the
Condenser and Feedwater System. The Offgas System consists of the steam jet air ejector,
recombiner, offgas condenser, and offgas charcoal tanks. Table 12.2-10 provides the sources for
the Offgas System. The sources for the turbine condenser and feedwater filter/demineralizer
system are given in Tables 12.2-11 and 12.2-12.

N'6 Skyshine Offsite Dose Contribution

The ESBWR design takes into account the hydrogen and/or noble metal injection chemistry,
having conservatively used 11.1 MBq/g as the specific N16 activity in the vessel nozzle outlet
steam. This is equivalent to using a value six times the normal value of 1.85 MBq/g.

The N16 skyshine contribution to offsite dose, as calculated using the SKYIII-PC code, is
provided in Table 12.2-21.

Post-Accident Radioactive Sources.

The turbine building contains no major sources of releasable radioactivity (discounting N16
because of the 7.7 second half-life) and potential releases are limited to liquid releases of low
activity water from the feedwater and condenser systems. Two other sources exist which contain
radioactive species but in a form not amenable for release. The potential for accident releases
from these two sources, the offgas system, and the condenser demineralizers, is reduced due to
heavy shielding and compartmentalizing of the components.

12.2.1.4 Radwaste Building Source Terms

This section provides a summation of the significant radioactive source terms found in the
ESBWR radwaste building. These source terms consist of those elements which are found to
contain significant quantities of radioactive materials but do not include sources due to incidental
contamination such as sources in valves due to deposition of corrosion or fission products
species on the surfaces of the components.The r-adwaste building is seismially designed in
accrre-dance with Regulator~y Guide 4.143, Class RW 4ap. The tank cubicle concrete is proevided
with a sealant and a tanlk cubicle steel liner-, as descr-ibed in Subsection 11.2.2.3 to prevent any
potential watMer releases 4from high activity areas to the environmfent.

Normal Operating Sources

Tables 12.2-13a through 12.2-13g and 12.2-14a through 12.2-14b provide source inventories for
the major radwaste components for operation. These sources are based upon the stream
concentrations given in Section 11.1 and represent sources for shielding calculations. These
inventories should not be construed to represent sources for offsite release. A complete
description of the ESBWR radwaste system is given in Sections 11.2 through 11.4.

12.2-5



26A6642BJ Rev. 05
ESBWR Design Control Document/Tier 2

Appropriately sloped floor drains are provided in shielded cubicles and other areas where the
potential for a spill exists to limit the extent of contamination. Curbs are also provided to limit
contamination and simplify washdown operations. A cask decontamination vault is located in
the reactor building where the spent fuel cask and other equipment may be cleaned. The CRD
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.

The radwaste building is seismically designed in accordance with Regulatory Guide 1.143, Class
RW-IIa. The tank cubicle concrete is provided with a sealant and a tank cubicle steel liner, as
described in Subsection 11.2.2.3 to prevent any potential water releases from high activity areas
to the environment.

The main equipment washed down in the washdown bays is the spent fuel cask and its
transporter. The spent fuel cask is decontaminated in the cask pit (room 21P2). After the spent
fuel cask is loaded on the transporter, any remaining potential surface contamination is
monitored in the washdown bays. If any contamination is detected, the spent fuel cask and the
transporter are washed down in the washdown bays. Other equipment leaving the plant will also
be decontaminated inside the plant before loaded onto the transporter, monitored, and washed
down if required in the washdown bays before leaving the Fuel Building.

The washdown bays include, among others, the following design features to. minimize the spread
of contamination:

* Walls or curbs located around areas of potential contaminated fluid leakage;

• Floor surfaces sloped to drains, and sumps sized for cleanup water flow rate;

* Concrete surfaces, including floor surfaces, which have the potential of being flooded or
sprayed with radioactive liquid, are protected with a non-porous coating. Epoxy-type
wall and floor coverings provide smooth surfaces for ease of decontamination; and

" The decontamination fluid will be processed through the liquid radwaste system as
necessary, per plant operating procedures.

The washdown bays will be secured for use as per Regulatory Guide 8.8 guidance.

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:

12.3-7
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12.6 MINIMIZATION OF CONTAMINATION AND RADWASTE GENERATION

This section discusses how the ESBWR design procedures for operation will minimize
contamination of the facility and environment, facilitate decommissioning, and minimize the
generation of radioactive waste, in compliance with 10 CFR 20.1406.

12.6.1 Minimization of Contamination to Facilitate Decommissioning

Examples of ESBWR design features that minimize contamination and facilitate
decommissioning include the following:

* Design of equipment to minimize the buildup of radioactive material and to facilitate
flushing of crud traps;

* Provisions for design features to plant systems such as the Reactor Water
Cleanup/Shutdown Cooling System, liquid and solid radwaste systems and the
condensate demineralizer to minimize crud buildup;

" Provisions for draining, flushing, and decontaminating equipment and piping;

• Penetrations through outer walls of a building containing radiation sources are sealed to
prevent miscellaneous leaks to the environment;

* Equipment drain sump vents are piped directly to the radwaste HVAC system to remove
airborne contaminants evolved from discharges to the sump;

* Appropriately sloped floor drains are provided in areas where the potential for a spill
exists to limit the extent of contamination. The floor drains are designed to be of
monolithic construction to minimize possibility of liquid penetrating at embedment
boundaries. No grout is used in the installation of the floor drains. Periodic visual
inspections of the installation around the floor drains will be performed to ensure that no
bypass exists in these floor drain areas;

* Provisions for decontaminable epoxy-type wall and floor coverings which provide
smooth surfaces to ease decontamination;

• Equipment and floor drain sumps are stainless steel lined to reduce crud buildup and to

provide surfaces easily. decontaminated;

* The radwaste building is seismically designed in accordance with Regulatory Guide
1.143, Class RW-IIa. The tank cubicle concrete is provided with a sealant and a tank
cubicle steel liner, as described in Subsection 11.2.2.3 to prevent any potential water
releases from high activity areas to the environment;

" For all areas potentially having airborne radioactivity, the ventilation systems are
designed such that during normal and maintenance operations, airflow between areas is
always from an area of low potential contamination to an area of higher potential
contamination;

" The reactor building HVAC system is divided into two major components: the
contaminated and clean areas. The clean area system conditions and circulates air
through all the clean areas of the reactor building; the contaminated area system
conditions and circulates air through the contaminated areas of the building;

12.6-1
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Exposure from these miscellaneous surveillance, testing and maintenance activities at power is
due to N-16 as well as reactor coolant corrosion and fission products. Additional shielding is
provided to reduce radiation levels in routinely occupied areas during power operation from
N-16 sources. The ESBWR is expected to have lower general radiation levels as compared to
the typical BWR due to more stringent water chemistry controls, a full cleanup condensate flow
system, a 4-2% reactor water clean up program (as discussed in Subsection 5.4.8.1.2), titanium
condenser tubes, and low cobalt usage. The overall estimated effective dose for work at power is
shown in Table 12.4-1.

12.4.7 COL Information

None.

12.4.8 References

None.
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