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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

1/9/2009

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 91-1496 REVISION 1

SRP SECTION: 12.03-12.04 - Radiation Protection Design Features

APPLICATION SECTION: 12.3

DATE OF RAI ISSUE: 10/30/2008

QUESTION NO.: 12.03-12.04-2

Using the guidance provided in RG 4.21, the applicant should address how they will comply with
the requirements of 10 CFR 20.1406, both as they apply to Chapters 11 and 12, as well as how
they apply to other sections of the DCD.
The staff developed Regulatory Guide 4.21 (issued in draft as DG-4012) in order to provide
guidance to the industry on how to meet the requirements of 10 CFR 20.1406 with respect to
minimizing, to the extent practicable, contamination of the facility and the environment, facilitating
eventual decommissioning, and minimizing, to the extent practicable, the generation of
radioactive waste.
The following 9 design and operational objectives summarize the objectives contained in the
Regulatory Position section of RG 4.21. Appendix A of RG 4.21 contains examples of measures
that might be taken to address the requirements of 10 CFR 20.1406 (Appendix A examples are
the same as those listed in Part C of DG 4012, "Regulatory Position").

.1) Minimize leaks and spills and provide containment in areas where such events may occur,
2) Provide for adequate leak detection capability to provide prompt detection of leakage for

any structure, system, or component which has the potential for leakage,
3) Use leak detection methods (e.g., instrumentation, automated samplers) capable of early

detection of leaks in areas where it is difficult or impossible to conduct regular inspections
(such as for spent fuel pools, tanks that are in contact with the ground, and buried,
embedded, or subterranean piping) to avoid release of contamination from undetected
leaks and to minimize contamination of the environment,

4) Reduce the need to decontaminate equipment and structures by decreasing the
probability of any release, reducing any amounts released, and decreasing the spread of
the contaminant from the source,

5) Periodically review operational practices to ensure that, operating procedures are revised
to reflect the installation of new or modified equipment, personnel qualification and
training are kept current, and facility personnel are following the operating procedures,

6) Facilitate decommissioning by a) maintenance of records relating to facility design and
construction, facility design changes, site conditions before and after construction, onsite
waste disposal and contamination and results of radiological surveys, b) minimizing
embedded and buried piping, and c) designing the facility to facilitate the removal of any
equipment and/or components that may require removal and/or replacement during
facility operation or decommissioning,
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7) Minimize the generation and volume of radioactive waste both during operation and
during decommissioning (by minimizing the volume of components and structures that
become contaminated during plant operation)

8) Develop a conceptual site model (based on site characterization and facility design and
construction) which will aid in the understanding of the interface with environmental
systems and the features that will control the movement of contamination in the
environment,

9) Evaluate the final site configuration after construction to assist in preventing the migration
of radio-nuclides offsite via unmonitored pathways,

The above list contains a mixture of design and operational objectives. Since Chapter 12 deals
with radiation protection related issues, some of these objectives are partially addressed in
various sections of Chapters 11 and 12 of the DCD. The subject matter of others (e.g., item
number 8 on the conceptual site model) dictates that they be addressed in detail in other sections
of the DCD.

A. In Section 12.3 of the DCD, provide a general description of how each of the objectives
will be met. Some of these objectives can be met by incorporating specific design
features into the design while others, which are more operational or procedural in nature,
can be addressed by the addition of COL Information items (to be implemented by the
COL Applicant) to the appropriate sections of the DCD. The general description of how
each of these objectives will be met should be accompanied by a pointer in DCD Section
12.3 pointing the reader to the appropriate section of the DCD where each of these
objectives will be addressed in a more detailed manner.

B. For each of the listed design objectives (1-4, 6b, 6c, and 7), provide examples of
USAPWR design features that illustrate how these design objectives are met by the
USAPWR design. These examples should be provided in the appropriate sections of the
DCD.
COL Information items addressing the remaining listed objectives, which are more
operational or procedural in nature (item numbers 5, 6a, 8, and 9), should be provided in
the appropriate sections of the DCD, as mentioned in A above.

C. The information presented in Chapters 11 and 12 of the DCD identifies some USAPWR
general design features that would minimize the contamination of the facility and
environment and would minimize the generation of radioactive waste. However, this
information does not address design features that are unique to system designs or their
locations in the plant warranting more technical details, and does not identify issues that
should be addressed as COL Information items.

For systems listed below, please describe specific design features which are incorporated into the
US-APWR design to comply with the requirements of 10 CFR 20.1406.

1. Fuel Storage and Handling such as Spent Fuel Storage, and Spent Fuel Pit Cooling and
Purification System, etc.

2. Water Systems such as Essential Service Water System and Component Cooling Water
System, etc.

3. Process Auxiliaries such as Process and Post-Accident Sampling Systems, Equipment
and Floor Drainage Systems, Chemical and Volume Control System, and Air
Conditioning, Heating, Cooling, and Ventilation Systems (servicing radioactive processes
and effluent streams), etc.

4. Main Condenser
5. Any other plant systems which may generate radioactive waste or could result in the

contamination of non-radioactive systems.
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Please list these specific design features and/or COL Information items in the appropriate section
of the DCD where the system is described and include a reference to these sections in Chapter
12.3 of the DCD.

ANSWER:

The US-APWR is herein submitting the response to the NRC request for additional information
(RAI) on the design philosophy and the features in compliance with 10 CFR 20.1406,
"Minimization of contamination" and Regulatory Guide (RG) 4.21, "Minimization of Contamination
and Radioactive Waste Generation: Life-Cycle Planning." Based on the information in the draft of
the RG (DG-4012) and MHI experience, the US-APWR design was developed to include
numerous standard plant design features generally addressing the minimization of contamination
resulting from normal and anticipated operational occurrences. However, as the Design Control
Document (DCD) Revision 0 was prepared and submitted to NRC on December 31, 2007, prior to
the issuance of RG 4.21, the design features to address the RG 4.21 specific objectives of
minimization of contamination and radioactive waste generation during the design life of the plant
and its subsequent decommissioning, were either expressly described in the various DCD
sections on plant systems, or deferred for further design development with vendor specifics. The
response below summarizes how these specific objectives are met on a system basis. The
response also includes design features of the Radioactive Waste Management Systems (Liquid,
Gaseous, and Solid) as examples of other plant systems which generate radioactive wastes.

As this response covers nine design and operational objectives that impact on several major plant
systems, it is developed in the following tables on an individual system basis. Each table
includes the nine objectives described in the RAI and cross-references the applicable section(s)
in the RG 4.21, followed by descriptions of the system design features, with cross-references to
the applicable DCD sections.

Table 12.03-1A Fuel Storage and Handling such as Spent Fuel Storage, and Spent Fuel
Pit Cooling and Purification System

Table 12.03-1B Water Systems such as Essential Service Water System and
Component Cooling Water System

Table 12.03-1C Process Auxiliaries such as Process and Post-Accident Sampling
Systems; Chemical and Volume Control System; and Air Conditioning,
Heating, Cooling, and Ventilation Systems (servicing radioactive
processes and effluent streams)

Table 12.03-1D Liquid Waste Management System including discussion of Equipment
and Floor Drainage Systems

The Main Condenser is not expected to be a significant source of contamination within PWRs in
general, and the US APWR in particular, as discussed in DCD Section 10.4.1.3. In addition, the
exhausted noncondensable gases are monitored for high levels of radioactivity before being
released to the environment, as discussed in DCD Section 10.4.2.2.1. This monitoring provides
detection of any primary-to-secondary tube leakage that may occur within the system.

In addition to the identification of measures to address the nine design and operational objectives,
the RAI also requests (A) an update to DCD section 12.3 to provide a general description of how
each of the objectives will be met, accompanied by a pointer to the appropriate section of the
DCD where each of these objectives will be addressed in a more detailed manner; (B) provide
examples of US-APWR design features illustrating how the design objectives are met; and (C)
provide more technical details of design features that are unique to system designs or their
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locations in the plant, and of issues addressing the objectives which are more operational or
procedural in nature that should be addressed as COL information items.

For NRC item (A) above, beyond the DCD Section 12.3 inclusion of plant design features
generally addressing minimization of contamination resulting from normal and anticipated
operational occurrences, including control of leakage of fluids containing radioactivity, the
following tables address examples of design features on an individual system basis that illustrate
how each of the RAI/RG 4.21 objectives will be met, including cross-references to the appropriate
section of the DCD where each of these objectives are or will be addressed.

For NRC item (B) above, the following tables also address on an individual system basis
examples of detailed design features illustrating how each of the RAI/RG 4.21 objectives will be
met, including cross-references to the appropriate section of the DCD.

For NRC item (C) above, the following tables also address examples on an individual system
basis of technical details of design features unique to system designs or their locations in the
plant illustrating how each of the RAI/RG 4.21 objectives will be met (including cross-references
to the appropriate section of the DCD), as well as the more operational or procedural objectives
to be addressed as COL information items.

The Liquid Waste Management System (LWMS), including the Equipment Drains and Floor
Drains subsystem, is designed to meet 10 CFR 20.1406 and RG 4.21 requirements. Specifically,
the leak control program and leak detection program for these systems are encompassed by the
discussion of the design features presented in Table 12.03-1 D and further discussed in DCD
Section 11.2. The radioactive drainage system and the non-radioactive drainage system are
separated; however, in the event radioactive water flows into the non-radioactive system,
radioactive liquids are diverted from the non-radioactive drainage system to the LWMS.

These new COL information items, pointers to the appropriate DCD section and additional
detailed design features are summarized in the following section.
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Table 12.03-1A Fuel Storage and Handling
Objective

RG RAI System Features DCD Reference
4.21 R
1.2 1 Minimize leaks and spills and New and spent fuel storage facilities are located in the fuel handling 9.1.1.1

provide containment in areas area of the Reactor Building (R/B) which is designed to meet the 9.1.2.2.2
where such events may occur. Seismic Category I requirements of Regulatory Guide (RG) 1.29.

The fuel storage and handling area is protected against natural 9.1.1.1
phenomena. The robust concrete walls and ceiling surrounding the 9.1.2.2.2
fuel storage and handling area are designed to withstand the loads
and forces caused by wind, tornados, floods, and external missiles.

The spent fuel storage pit is constructed of reinforced concrete lined 9.1.2.2.2
with stainless steel plate. Similarly, the refueling canal, fuel
inspection pit, and cask pit are constructed of reinforced concrete
lined with stainless steel plate.

Connections for suction from the pool are located between the 9.1.2.1
normal water level and the SFP cooling system pumps' suction 9.1.2.2.2
connection level. Pipes that discharge into the spent fuel pool include 9.1.3.5
a siphon break between the normal water level and the level of the
spent fuel cooling system pumps' suction connection.

The SFP is not connected to the equipment drain system to preclude 9.1.2.2.2
unanticipated drainage

Heating, Ventilation, and Air Conditioning (HVAC) provides 9.1.1.1
ventilation for the fuel handling area to maintain the atmospheric 9.1.2.1
pressure in this area slightly negative with respect to outside the 9.1.2.2.2
building.

The above design approach fully meets the intent of 10 CFR 20.1406
and RG 4.21. Hence no change to the DCD is required.
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1.3 2 Provide for adequate leak The SFPCS is designed to collect system leakage; instrumentation is 9.1.3.1
detection capability to provide provided to indicate SFP water level and temperature.
prompt detection of leakage for 9.1.2.1
any structure, system, or A fuel pool liner leakage collection system is provided to collect 9.1.2.2.2
component which has the possible leakage from liner plate welds on the pit walls and floor. This
potential for leakage. system is provided with a leak detection capability and alarm. Leaked

water is directed to the R/B drain sump.

The above design approach fully meets the intent of 10 CFR 20.1406
and RG 4.21. Hence no change to the DCD is required.

1.4 3 Use leak detection methods A SFP liner leakage collection system is provided to collect possible 9.1.2.1
2.2 (e.g., instrumentation, leakage from liner plate welds on the pit walls and floor. This system 9.1.2.2.2

automated samplers) capable is provided with a leak detection capability and alarm. Leaked water
of early detection of leaks in is directed to the R/B drain sump.
areas where it is difficult or
impossible to conduct regular The SFP water chemistry can be checked at local sample points. If 9.1.3.2.2.1
inspections (such as for spent purification is required, a portion of the system flow is diverted
fuel pools, tanks that are in through the SFP demineralizer and filter and returned to the pit.
contact with the ground, and
buried, embedded, or The above design approach fully meets the intent of 10 CFR 20.1406
subterranean piping) to avoid and RG 4.21. Hence no change to the DCD is required.
release of contamination of the
environment.

1.5 4 Reduce the need to The spent fuel pit purification and cooling system (SFPCS) includes 9.1.3
decontaminate equipment and the following functions: 9.1.3.2.2.3
structures by decreasing the
probability of any release, - Purifies and clarifies the SFP water
reducing any amounts - Purifies the boric acid water for the refueling water storage pit
released, and decreasing the (RWSP), the reactor cavity, and the refueling water storage auxiliary
spread of the contaminant from tank (RWSAT) in conjunction with the Refueling Water System
the source. (RWS)

The SFP water chemistry can be checked at local sample points. If 9.1.3.2.2.1
purification is required, a portion of the system flow is diverted
through the SFP demineralizer and filter and returned to the pit.
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The SFPCS capability is sufficient to permit the necessary operations
that must be conducted in the SFP area. The SFPCS is designed to
perform its purification function in accordance with the following
additional criteria:

- The water purification loop contains a filter vessel with a
disposable cartridge filter and a mixed bed demineralizer
upstream of the filter.

- Local sample lines are provided at the SFP pumps discharge
lines and the demineralizer outlet lines. Sampling and
analysis of SFP water for gross activity and particulate
concentration is conducted when the SFPCS is in continuous
operation.

Contamination spread is prevented by such means as:
- Processing of water used for refueling and flushing of steel

liners following spent fuel handling
- Refueling equipment decontamination after use

The above design approach fully meets the intent of 10 CFR 20.1406
and RG 4.21. Hence no chanqe to the DCD is required.

9.1.3.2.2.3

1.6 5 Periodically review operational Configuration management is required by 10 CFR 50.59; and COLA Item
practices to ensure that, personnel training and record keeping is required by 10 CFR 50.54.
operating procedures are A COLA commitment to perform periodic review of operational
revised to reflect the installation practices will be added to ensure configuration management,
of new or modified equipment, personnel training and qualification update, and procedure
personnel qualification and adherence.
training are kept current, and
facility personnel are following
the operating procedures.

3.2 6 Facilitate decommissioning by a) Record retention is required by 1OCFR 50.75(g) and 10 CFR COLA Item
A-3e a) maintenance of records 70.25(g), as applicable. A COLA item will be added to track
A-3g relating to facility design and implementation of these requirements.

construction, facility design b) Embedded and buried piping is minimized (leak chases are
changes, site conditions before not considered piping).
and after construction, onsite c). Process equipment items are designed with flushing
waste disposal and capability, and to be accessible for maintenance and
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contamination and results of replacement. These items are small in volume and may be
radiological surveys, b) removed and replaced with minimum cutting into small
minimizing embedded and pieces. Large tanks are designed for extended life and will
buried piping, and c) designing not need to be replaced. If a leak develops, these tanks can
the facility to facilitate the be accessed for repairs in place, or can be decontaminated
removal of any equipment to remain in the cubicles until decommissioning, during which
and/or components that may time they can be cut into smaller pieces for disposal.
require removal and/or
replacement during facility The design fully meets the intent of 10 CFR 20.1406 and RG 4.21.
operation or decommissioning. Hence no change to the DCD is required. A COLA item will be

added to track implementation of the record retention requirements.
4 7 Minimize the generation and Operational contamination is prevented by such means as:

volume of radioactive waste - Processing of water used for refueling and flushing of steel
both during operation and liners following spent fuel handling
during decommissioning (by - Refueling equipment decontamination after use
minimizing the volume of
components and structures that
become contaminated during
plant operation).

2.1 8 Develop a conceptual site The impacts and interfaces of the proposed power generation facility COLA Item
model (based on site to the environment are site-specific and are fully evaluated in the
characterization and facility Environmental Report (ER). The ER is performed with site specific
design and construction) which data (including local land uses, meteorological data, local economics,
will aid in the understanding of hydro-geological conditions, etc.) and considering facility design and
the interface with environmental construction in order to evaluate the impacts (including radiological
systems and the features that pathways and doses to the workers and the public) and interfaces
will control the movement of (radiological releases to the air and waterways). The ER is part of
contamination in the the COLA submittal and will be submitted for NRC and other involved
environment. regulatory agencies for evaluation for the application.

The preparation and submittal of the ER fully meets the intent of
10 CFR 20.1406 and RG 4.21. Hence no change to the DCD is
required.

2.3 9 Evaluate the final site Radiological air and liquid releases are monitored, controlled, and COLA Item
configuration after construction evaluated in the Environmental Report. After construction, the site
to assist in preventing the and its vicinity are monitored and data are obtained in order to
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migration of radio-nuclides evaluate monitored and unmonitored releases. The evaluation
offsite via unmonitored procedures are to be instituted in the Offsite Dose Calculation
pathways. Manual and the Process Control Manual. The results of the

evaluation are required to be submitted to NRC periodically
(quarterly/annually) for review and documentation.

The preparation and submittal of the offsite doses fully meets the
intent of 10 CFR 20.1406 and RG 4.21. Hence no change to the
DCD is required.
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Table 12.03-1 B Water Systems

Essential Service Water System (ESWS)
The water in the ESWS does not normally contain radioactivity (DCD Section 9.2.1.2.2.6). Radioactive contamination only occurs if the CCWS
system is contaminated and then leaks into the ESWS via the CCW HX (DCD Section 9.2.1.3); therefore, the following design features are
provided.

Objective
RG 1 RAI I System Features DCD Reference
4.21 12.3
1.2 1 Minimize leaks and spills and

provide containment in areas
where such events may occur.

Design features to minimize leaks
The CCWS is the intermediate loop between the components
containing radioactive fluids and the ESWS. This arrangement
prevents direct leakage of the radioactive fluid to the environment
through the ESWS.

The water in the ESWS does not normally contain radioactivity
(Section 9.2.1.2.2.6). Radioactive contamination only occurs if the
CCWS system is contaminated and then leaks into the ESWS via the
CCW HX (Section 9.2.1.3). Radioactive release to the environment
through the ESW is therefore minimized.

The other components (other than the CCW HX) cooled by the ESW
are the essential chiller units that do not contain radioactive fluid.

Also, the effect of long-term corrosion of the piping is mitigated by
adding a corrosion inhibitor. The ESW is periodically sampled and
chemicals are added, as required, during normal operation.

Design features to provide containment
Radiation monitors are provided in each discharge line of CCW HX
essential service water (ESW) side. The monitors alert the operator if
the leaking CCW contains radioactivity so that the operator can
isolate the train of the ESW which is connected to the leaking CCW
HX.

The above design approach fully meets the intent of 10 CFR 20.1406
and RG 4.21. Hence no change to the DCD is required.

9.2.1.2.1

9.2.1.2.2.6, 9.2.1.3

9.2.1.2.3.1

9.2.1.2.1
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1.3 2 Provide for adequate leak Radiation monitors are provided in each discharge line of CCW HX 9.2.1.2.1
detection capability to provide essential service water (ESW) side. The monitors alert the operator if
prompt detection of leakage for the leaking CCW contains radioactivity so that the operator can ,
any structure, system, or isolate the train of the ESW which is connected to the leaking CCW
component which has the HX.
potential for leakage.

The above design approach fully meets the intent of 10 CFR 20.1406
and RG 4.21. Hence no change to the DCD is required.

1.4 3 Use leak detection methods The leak detection instrumentation is described above, and is 9.2.1.2.1
2.2 (e.g., instrumentation, included on all four trains of the ESWS.

automated samplers) capable
of early detection of leaks in The above design approach fully meets the intent of 10 CFR 20.1406
areas where it is difficult or and RG 4.21. Hence no change to the DCD is required.
impossible to conduct regular
inspections (such as for spent
fuel pools, tanks that are in
contact with the ground, and
buried, embedded, or
subterranean piping) to avoid
release of contamination of the
environment.

1.5 4 Reduce the need to The detection and mitigation features discussed above decrease the
decontaminate equipment and probability of releases.
structures by decreasing the
probability of any release, The above design approach fully meets the intent of 10 CFR 20.1406
reducing any amounts and RG 4.21. Hence no change to the DCD is required.
released, and decreasing the
spread of the contaminant from
the source.

1.6 5 Periodically review operational Configuration management is required by 10 CFR 50.59; and COLA Item
practices to ensure that, personnel training and record keeping is required by 10 CFR 50.54.
operating procedures are A COLA commitment to perform periodic review of operational
revised to reflect the installation practices will be added to ensure configuration management,
of new or modified equipment, personnel training and qualification update, and procedure
personnel qualification and adherence.
training are kept current, and
facility personnel are following
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the operatinq procedures.
3.2
A-3e
A-3g

6 Facilitate decommissioning by
a) maintenance of records
relating to facility design and
construction, facility design
changes, site conditions before
and after construction, onsite
waste disposal and
contamination and results of
radiological surveys, b)
minimizing embedded and
buried piping, and c) designing
the facility to facilitate the
removal of any equipment
and/or components that may
require removal and/or
replacement during facility
operation or decommissioning.

a) Record retention is required by 10CFR 50.75(g) and 10 CFR
70.25(g), as applicable. A COLA item will be added to track
implementation of these requirements.

b) Underground piping is lined and placed in trenches, with
manholes provided for periodic piping inspection.

c) Process equipment items are accessible for maintenance
and replacement. These items are small in volume and may
be removed and replaced with minimum cutting into small
pieces.

COLA Item

9.2.1.2.2.5

The design fully meets the intent of 10 CFR 20.1406 and RG 4.21.
Hence no change to the DCD is required. A COLA item will be
added to track implementation of the record retention requirements.

4 7 Minimize the generation and All of the features listed above minimize the possibility of
volume of radioactive waste contamination of components and structures, and therefore minimize
both during operation and the volume of radioactive waste generated during operation and
during decommissioning (by decommissioning.
minimizing the volume of
components and structures that The above design approach fully meets the intent of 10 CFR 20.1406
become contaminated during and RG 4.21. Hence no change to the DCD is required.
plant operation).

2.1 8 Develop a conceptual site The impacts and interfaces of the proposed power generation facility COLA Item
model (based on site to the environment are site-specific and are fully evaluated in the
characterization and facility Environmental Report (ER). The ER is to be performed with site
design and construction) which specific data (including local land uses, meteorological data, local
will aid in the understanding of economics, hydro-geological conditions, etc.) and considering facility
the interface with environmental design and construction in order to evaluate the impacts (including
systems and the features that radiological pathways and doses to the workers and the public) and
will control the movement of interfaces (radiological releases to the air and waterways). The ER is
contamination in the part of the COLA submittal and will be submitted for NRC and other
environment, involved regulatory agencies for evaluation for the application.

The preparation and submittal of the ER fully meets the intent of 10
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CFR 20.1406 and RG 4.21. Hence no change to the DCD is
required.

2.3 9 Evaluate the final site Radiological air and liquid releases are monitored, controlled, and COLA Item
configuration after construction evaluated in the Environmental Report. After construction, the site
to assist in preventing the and its vicinity are monitored and data are obtained in order to
migration of radio-nuclides evaluate monitored and unmonitored releases. The evaluation
offsite via unmonitored procedures are to be instituted in the Offsite Dose Calculation
pathways. Manual and the Process Control Manual. The results of the

evaluation are required to be submitted to NRC periodically
(quarterly/annually) for review and documentation.

The preparation and submittal of the offsite doses fully meets the
intent of 10 CFR 20.1406 and RG 4.21. Hence no change to the
DCD is required.

Component Cooling Water System (CCWS)
The CCWS normally does not contain radioactive fluids and is a closed loop system. It is designed to serve as an intermediate system between
components containing radioactive fluids, which are cooled by the system, and the ESW so as to prevent direct leakage of radioactive fluid into the
environment through the ESW system (DCD Section 9.2.2.1.2). Radioactive contamination of CCWS occurs only if there are leakages from
radioactive users into the CCWS.

Objective
RG RAI System Features DCD Reference
4.21 12.3
1.2 1 Minimize leaks and spills and Design features to minimize leaks

provide containment in areas Water chemistry control of CCWS is performed by adding chemicals 9.2.2.3.4
where such events may occur. to the CCW surge tank to prevent long term corrosion that may

degrade system performance. The CCW in the surge tank is covered
with nitrogen gas to maintain water chemistry.

Piping joints and connections are welded, except where flanged 9.2.2.2.1.4
connections are required.

Design features to provide containment
Radiation monitors are located downstream of the supply headers 9.2.2.5.2
and the signal is indicated in the MCR. When the signal exceeds the
setpoint, an alarm is transmitted and the CCW surge tank vent valve

13



is closed and interlocked not to open automatically.

The above design approach fully meets the intent of 10 CFR 20.1406
and RG 4.21. Hence no chanQe to the DCD is recuired.

1.3 2 Provide for adequate leak If leakage from a higher pressure component to the CCWS should 9.2.2.3.1
detection capability to provide occur, the water level of the CCW surge tank increases and an alarm
prompt detection of leakage for is transmitted to the MCR. If the in-leakage is radioactive, the
any structure, system, or radiation monitors of the CCWS also indicate in the MCR the
component which has the increased radiation level and transmit an alarm when the radiation
potential for leakage. level reaches its set point. After the leak source is identified, the leak

is isolated from the CCWS.

The above design approach fully meets the intent of 10 CFR 20.1406
and RG 4.21.

1.4 3 Use leak detection methods The leak detection instrumentation is described above.
2.2 (e.g., instrumentation,

automated samplers) capable The above design approach fully meets the intent of 10 CFR 20.1406
of early detection of leaks in and RG 4.21. Hence no change to the DCD is required
areas where it is difficult or
impossible to conduct regular
inspections (such as for spent
fuel pools, tanks that are in
contact with the ground, and
buried, embedded, or
subterranean piping) to avoid
release of contamination of the
environment.

1.5 4 Reduce the need to The detection and mitigation features discussed above decrease the
decontaminate equipment and probability of releases.
structures by decreasing the
probability of any release, The above design approach fully meets the intent of 10 CFR 20.1406
reducing any amounts and RG 4.21. Hence no change to the DCD is required.
released, and decreasing the
spread of the contaminant from
the source.

1.6 5 Periodically review operational Configuration management is required by 10 CFR 50.59; and COLA Item
practices to ensure that, personnel training and record keeping is required by 10 CFR 50.54.
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operating procedures are
revised to reflect the installation
of new or modified equipment,
personnel qualification and
training are kept current, and
facility personnel are following
the operatinq procedures.

A COLA commitment to perform periodic review of operational
practices will be added to ensure configuration management,
personnel training and qualification update, and procedure
adherence.

3.2
A-3e
A-3g

6 Facilitate decommissioning by
a) maintenance of records
relating to facility design and
construction, facility design
changes, site conditions before
and after construction, onsite
waste disposal and
contamination and results of
radiological surveys, b)
minimizing embedded and
buried piping, and c) designing
the facility to facilitate the
removal of any equipment
and/or components that may
require removal and/or
replacement during facility
operation or decommissioning.

a) Record retention is required by 10CFR 50.75(g) and 10 CFR
70.25(g), as applicable. A COLA item will be added to track
implementation of these requirements.

b) Embedded piping is kept to a minimum.
c) Process equipment items are accessible for maintenance

and replacement. These items are small in volume and may
be removed and replaced with minimum cutting into small
pieces.

The design fully meets the intent of 10 CFR 20.1406 and RG 4.21.
Hence no change to the DCD is required. A COLA item will be
added to track implementation of the record retention requirements.

COLA Item

4 7 Minimize the generation and All of the features listed above minimize the possibility of
volume of radioactive waste contamination of components and structures, and therefore minimize
both during operation and the volume of radioactive waste generated during operation and
during decommissioning (by decommissioning.
minimizing the volume of
components and structures that The above design approach fully meets the intent of 10 CFR 20.1406
become contaminated during and RG 4.21. Hence no change to the DCD is required.
p ant operation).

2.1 8 Develop a conceptual site The impacts and interfaces of the proposed power generation facility COLA Item
model (based on site to the environment are site-specific and are fully evaluated in the
characterization and facility Environmental Report (ER). The ER is to be performed with site
design and construction) which specific data (including local land uses, meteorological data, local
will aid in the understanding of economics, hydro-geological conditions, etc.) and considering facility
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the interface with environmental design and construction in order to evaluate the impacts (including
systems and the features that radiological pathways and doses to the workers and the public) and
will control the movement of interfaces (radiological releases to the air and waterways). The ER is
contamination in the part of the COLA submittal and will be submitted for NRC and other
environment, involved regulatory agencies for evaluation for the application.

The preparation and submittal of the ER fully meets the intent of 10
CFR 20.1406 and RG 4.21. Hence no change to the DCD is
required.

2.3 9 Evaluate the final site Radiological air and liquid releases are monitored, controlled, and COLA Item
configuration after construction evaluated in the Environmental Report. After construction, the site
to assist in preventing the and its vicinity are monitored and data are obtained in order to
migration of radio-nuclides evaluate monitored and unmonitored releases. The evaluation
offsite via unmonitored procedures are to be instituted in the Offsite Dose Calculation
pathways. Manual and the Process Control Manual. The results of the

evaluation are required to be submitted to NRC periodically
(quarterly) for review and documentation.

The preparation and submittal of the offsite doses fully meets the
intent of 10 CFR 20.1406 and RG 4.21. Hence no change to the
DCD is required.
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Table 12.03-1C Process Auxiliaries

Process and Post-Accident Sampling Systems
Objective

RG RAI System Features DCD Reference
4.21 12.3
1.2 1 Minimize leaks and spills and The Primary Liquid Sampling System (PLSS) is designed to collect 9.3.2.2.1

provide containment in areas liquid samples from the Reactor Coolant System and the auxiliary
where such events may occur. systems. These samples are transported to a common location in

the sampling room of the Auxiliary Building. Limiting the number of
locations at which sampling analysis is performed will minimize the
spread of contamination within the plant buildings.

PLSS sampling is performed via manual operation on an intermittent 9.3.2.2.1
basis in order to minimize the time during which leaks and spills can
occur. The sample lines are purged before each sample is drawn
and the purged liquid is returned to the low-pressure end of its own
system. This liquid is therefore contained within the sampling system
and the contamination of other structures, systems, or components is
minimized.

Leakage from the Post Accident Sampling System (PASS) outside 9.3.2.1
the containment is collected by the Reactor Building sump tank to
prevent the contamination of other systems and areas.

The above design approach fully meets the intent of 10 CFR 20.1406
and RG 4.21. Hence no change to the DCD is required.

1.3 2 Provide for adequate leak The Steam Generator Blowdown Sampling System (SGBDSS) is 9.3.2.2.5
detection capability to provide designed to provide detection of primary-to-secondary leakage within
prompt detection of leakage for the steam generator tubes. The samples taken from the blowdown
any structure, system, or are monitored for radioactivity as a means to indicate tube leakage.
component which has the
potential for leakage. The above design approach fully meets the intent of 10 CFR 20.1406

and RG 4.21. Hence no change to the DCD is required.
1.4 3 Use leak detection methods The Primary Gaseous Sampling System (PGSS) is designed to 9.3.2.2.2
2.2 (e.g., instrumentation, collect representative samples from the containment atmosphere

automated samplers) capable during normal operation. The analysis of these samples will be used
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of early detection of leaks in to determine the gaseous composition of the containment and will in
areas where it is difficult or turn indicate the presence of radioactive material in-leakage.
impossible to conduct regular
inspections (such as for spent The above design approach fully meets the intent of 10 CFR 20.1406
fuel pools, tanks that are in and RG 4.21. Hence no change to the DCD is required.
contact with the ground, and
buried, embedded, or
subterranean piping) to avoid
release of contamination of the
environment.

1.5 4 Reduce the need to
decontaminate equipment and
structures by decreasing the
probability of any release,
reducing any amounts
released, and decreasing the
spread of the contaminant from
the source.

In order to reduce the source volume exposed at the sample panel of
the PLSS, the components of this system which contain radioactive
liquids are located in shielded compartments including the sample
coolers, isolation valves, and system piping.

Samples collected by the PLSS are transferred to the sample panel
within a ventilated, hooded enclosure in order to confine any leakage
or spillage within this system. Any contaminated liquid from leaks or
spills will be collected in the sample sink and will be drained to the
Waste Holdup Tank to be treated by the Liquid Waste Management
System. A similar line is included for the post-accident liquid
samples. This will prevent the spread of contamination from the
PLSS to other plant systems or equipment.

Samples collected by the PGSS are contained in gaseous sample
vessels which are positioned within a filtered vent hood. In addition,
residual dew condensation liquid collected on these gaseous sample
vessels is collected and routed to the waste holdup tanks to be
processed by the Liquid Waste Management System. These design
features will assist in decreasing the spread of potentially
contaminated process fluids from the PGSS.

The above design approach fully meets the intent of 10 CFR 20.1406
and RG 4.21. Hence no chanae to the DCD is reauired.

9.3.2.2.1

9.3.2.2.1
9.3.2.2.3

9.3.2.2.2

1.6 5 Periodically review operational Operational practices dealing with the sampling frequency and 9.3.2practices to ensure that, analyses requirements for the sampling systems will be listed in the

o perating procedures are technical specifications.
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revised to reflect the installation
of new or modified equipment, Configuration management is required by 10 CFR 50.59; and COLA Item
personnel qualification and personnel training and record keeping is required by 10 CFR 50.54.
training are kept current, and A COLA commitment to perform periodic review of operational
facility personnel are following practices will be added to ensure configuration management,
the operating procedures. personnel training and qualification update, and procedure

adherence.
3.2 6 Facilitate decommissioning by a) Record retention is required by 1 OCFR 50.75(g) and 10 CFR COLA Item
A-3e a) maintenance of records 70.25(g), as applicable. A COLA item will be added to track
A-3g relating to facility design and implementation of these requirements.

construction, facility design b) There will be no embedded or buried piping.
changes, site conditions before c) The sample vessels utilized in the PLSS for high-pressure 9.3.2.2.1
and after construction, onsite samples are a removable design equipped with quick-
waste disposal and disconnect couplings in order to facilitate the removal of the
contamination and results of vessels to be brought to the radiochemical laboratory for
radiological surveys, b) analysis.
minimizing embedded and
buried piping, and c) designing Grab sampling points are provided for liquid sample 9.3.2.2.6
the facility to facilitate the collection as needed. These points include sample vessel
removal of any equipment connections equipped with quick-disconnect couplings in
and/or components that may order to facilitate the removal of the vessels and transport for
require removal and/or analysis.
replacement during facility
operation or decommissioning. The design fully meets the intent of 10 CFR 20.1406 and RG

4.21. Hence no change to the DCD is required. A COLA item
will be added to track implementation of the record retention
requirements.

4 7 Minimize the generation and The Post-Accident Sampling System (PASS) contains venting which 9.3.2.2.3
- volume of radioactive waste is transferred to the HVAC System. This venting undergoes radiation

both during operation and monitoring. In the event that high radiation levels are detected, the
during decommissioning (by venting stream is re-routed to a line with HEPA and charcoal filters.
minimizing the volume of These HVAC design features will minimize the spread of
components and structures that contamination from the PASS.
become contaminated during
plant operation). The SGBIDSS is designed to perform the function of detecting high 9.3.2.2.5

radiation levels in the steam generator blow ' down which is an
indication of tube leakage. In the event that high radiation is
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detected, a signal is sent which automatically isolates the steam
generator blowdown lines and the steam generator sample lines.
This isolation will minimize the spread of contamination from the site
of the leakage within the steam generator system.

The PLSS, PGSS, PASS and SGBDSS lines which penetrate the
containment can be isolated through the manipulation of valves either
by receipt of a containment actuation signal or by manual actuation.
This will prevent the spread of contamination from any of the
sampling sub-systems into the containment.

The above design approach fully meets the intent of 10 CFR 20.1406
and RG 4.21. Hence no change to the DCD is required.

9.3.2.3

2.1 8 Develop a conceptual site
model (based on site
characterization and facility
design and construction) which
will aid in the understanding of
the interface with environmental
systems and the features that
will control the movement of
contamination in the
environment.

The impacts and interfaces of the proposed power generation facility
to the environment are site-specific and are fully evaluated in the
Environmental Report (ER). The ER is to be performed with site
specific data (including local land uses, meteorological data, local
economics, hydro-geological conditions, etc.) and considering facility
design and construction in order to evaluate the impacts (including
radiological pathways and doses to the workers and the public) and
interfaces (radiological releases to the air and waterways). The ER is
part of the COLA submittal and will be submitted for NRC and other
involved regulatory agencies for evaluation for the application.

The preparation and submittal of the ER fully meets the intent of 10
CFR 20.1406 and RG 4.21. Hence no change to the DCD is
required.

COLA Item

2.3 9 Evaluate the final site Radiological air and liquid releases are monitored, controlled, and COLA Item
configuration after construction evaluated in the Environmental Report. After construction, the site
to assist in preventing the and its vicinity are monitored and data are obtained in order to
migration of radio-nuclides evaluate monitored and unmonitored releases. The evaluation
offsite via unmonitored procedures are to be instituted in the Offsite Dose Calculation
pathways. Manual and the Process Control Manual. The results of the

evaluation are required to be submitted to NRC periodically
(quarterly) for review and documentation.

The preparation and submittal of the offsite doses fully meets the
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intent of 10 CFR 20.1406 and RG 4.21. Hence no change to the
DCD is required.

Chemical and Volume Control System (CVCS)
Objective

RG RAI System Features DCD Reference
4.21 12.3
1.2 1 Minimize leaks and spills and Design features to minimize leaks

provide containment in areas - The CVCS employs diaphragm-type valves which minimize
where such events may occur. leaks, where applicable. For components which cannot 9.3.4.2.6.26

structurally employ these types of valves, a leak-off
connection is provided to prevent leakage to the atmosphere.

Design features to provide containment
- The CVCS piping that handles radioactive liquid is made of 9.3.4.2.6.26

austenitic stainless steel.
- The piping joints and connections are welded except where 9.3.4.2.6.29

flanged connections are required for equipment removal for
maintenance and hydrostatic testing.

Additions to DCD:
The following design features will be added to the DCD in Section
12.3.1.1.1.2.E:

- Tank cubicles are coated with non-porous material up to a
wall height to contain the entire tank content. The cubicles
are equipped with a drainage system to direct any leakage
and overflows to sumps with pumps to redirect flow to other
tanks.

The above design approach fully meets the intent of 10 CFR 20.1406
and RG 4.21. The DCD will be changed to document these design
features.

1.3 2 Provide for adequate leak Change to DCD:
detection capability to provide On page 9.3-38, the sentence that reads, "Therefore, the provision
prompt detection of leakage for for a leakage detection and control program in accordance with 10
any structure, system, or CFR 50.34 (0 (xxvi) does not apply." should be deleted.
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component which has the
potential for leakage. Additions to DCD:

The following design features will be added to the DCD in Section
12.3.1.1.1.2.E:

- The drainage system is equipped with a liquid detection
instrument (see Figure 12.03-1) which can provide early
warning for leakage and/or overflow condition to initiate
operator actions.

- The floors of these cubicles containing radioactive fluid are
sloped to facilitate faster drainage and to minimize liquid
accumulation, and provided with coating with non-porous
material to prevent cross contamination.

The above design approach fully meets the intent of 10 CFR 20.1406
and RG 4.21. The details of this design will be added to the DCD for
documentation.

(See Figure 12.03-1)

1.4
2.2

3 Use leak detection methods
(e.g., instrumentation,
automated samplers) capable
of early detection of leaks in
areas where it is difficult or
impossible to conduct regular
inspections (such as for spent
fuel pools, tanks that are in
contact with the ground, and
buried, embedded, or
subterranean piping) to avoid
release of contamination of the
environment.

The leak detection system is incorporated in all cubicles in which the
tanks contain radioactive fluid (please refer to response for item #2
above). The tanks include:

" Holdup Tanks
" Volume Control Tank
" Boric Acid Tanks

The above design approach fully meets the intent of 10 CFR 20.1406
,and RG 4.21. Hence no change to the DCD is required.

1.5 4 Reduce the need to In addition to the features discussed in items above, the following
decontaminate equipment and design specifications and operational procedures are also
structures by decreasing the implemented:
probability of any release, o Water chemistry is strictly monitored for primary and 9.3.4.1.2.3
reducing any amounts secondary systems. In particular, water is treated to control
released, and decreasing the oxygen which is chemically scavenged to minimize potential
spread of the contaminant from for corrosion;
the source. o Stainless steel will be specified as the materials which are 9.3.4.2.6
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resistant to corrosion. Surface will be polished to facilitate
easy decontamination; and

o Suitable smooth-surface coatings facilitate the
decontamination of potentially contaminated areas and
equipment.

o Floor drains with properly sloping floors are provided and
radioactive and potentially radioactive drainage is separated
from non-radioactive drainage.

The summation of these design and operational features is designed
to reduce the need to decontaminate equipment and structures by
decreasing the probability of any release, reducing any amounts
released, and decreasing the spread of the contaminant from the
source.

The above design approach fully meets the intent of 10 CFR 20.1406
and RG 4.21. Hence no chanae to the DCD is reauired.

12.3.1.1.2. D

12.3.1.1.2. D

1.6 5 Periodically review operational Configuration management is required by 10 CFR 50.59; and COLA Item
practices to ensure that, personnel training and record keeping is required by 10 CFR 50.54.
operating procedures are A COLA commitment to perform periodic review of operational
revised to reflect the installation practices will be added to ensure configuration management,
of new or modified equipment, personnel training and qualification update, and procedure
personnel qualification and adherence.
training are kept current, and
facility personnel are following
the operating procedures.

3.2 6 Facilitate decommissioning by a) Record retention is required by 1 OCFR 50.75(g) and 10 CFR COLA Item
A-3e a) maintenance of records 70.25(g), as applicable. A COLA item will be added to track
A-3g relating to facility design and implementation of these requirements.

construction; facility design b) The design uses a drain header to direct potential leakage
changes, site conditions before and spills to the reactor drain tank via a common header.
and after construction, onsite This design minimizes embedded and buried piping within
waste disposal and the building foundation slab. No other embedded piping is
contamination and results of anticipated in the current design.
radiological surveys, b) c) Process equipment items are designed to be accessible for
minimizing embedded and maintenance and replacement. Equipment is designed for
buried pipi g, and c) designing extended life and will not need to be replaced. If leak
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the facility to facilitate the develops, equipment can be accessed for repairs in place.
removal of any equipment Equipment can be decontaminated to remain in the cubicles
and/or components that may until decommissioning, during which time they can be cut into
require removal and/or smaller pieces for disposal.
replacement during facility
operation or decommissioning. The design fully meets the intent of 10 CFR 20.1406 and RG 4.21.

The DCD will be changed to document these design features. A
COLA item will be added to track implementation of the record
retention requirements.

4 7 Minimize the generation and' All of the features listed above minimize the possibility of
volume of radioactive waste contamination of components and structures, and therefore minimize
both during operation and the volume of radioactive waste generated during operation and
during decommissioning (by decommissioning.
minimizing the volume of
components and structures that
become contaminated during
plant operation).

2.1 8 Develop a conceptual site The impacts and interfaces of the proposed power generation facility COLA Item
model (based on site to the environment are site-specific and are fully evaluated in the
characterization and facility Environmental Report (ER). The ER is to be performed with site
design and construction) which specific data (including local land uses, meteorological data, local
will aid in the understanding of economics, hydro-geological conditions, etc.) and considering facility
the interface with environmental design and construction in order to evaluate the impacts (including
systems and the features that radiological pathways and doses to the workers and the public) and
will control the movement of interfaces (radiological releases to the air and waterways). The ER is
contamination in the part of the COLA submittal and will be submitted for NRC and other
environment, involved regulatory agencies for evaluation for the application.

The preparation and submittal of the ER fully meets the intent of 10
CFR 20.1406 and RG 4.21. Hence no change to the DCD is
required.

2.3 9 Evaluate the final site Radiological air and liquid releases are monitored, controlled, and COLA Item
configuration after construction evaluated in the Environmental Report. After construction, the site
to assist in preventing the and its vicinity are monitored and data are obtained in order to
migration of radio-nuclides evaluate monitored and unmonitored releases. The evaluation
offsite via unmonitored procedures are to be instituted in the Offsite Dose Calculation
pathways. Manual and the Process Control Manual. The results of the
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evaluation are required to be submitted to NRC periodically
(quarterly) for review and documentation.

The preparation and submittal of the offsite doses fully meets the
intent of 10 CFR 20.1406 and RG 4.21. Hence no change to the
DCD is required.

Air Conditioning, Heating, Cooling, and Ventilation Systems
Objective

RG RAI System Features DCD Reference
4.21 12.3
1.2 1 Minimize leaks and spills and Design features to minimize leaks

provide containment in areas - Air distribution ductwork is leak-tested in accordance with the 9.4.1.4
where such events may occur. Sheet Metal and Air Conditioning Contractors' National 9.4.3.4

Association and American Society of Mechanical Engineers, 9.4.5.4
ASME N510.

- All ductwork located in areas containing safety related RAI 68-841, question 9.4.3-5
components (Reactor Building, the Fuel Handing Area and
the Power Source Building) will be designed to seismic
category II and will remain intact and functional.

Design features to provide containment
- The penetration and the safeguard component areas are 9.4.3.1.1.1

isolated in order that operation of the annulus emergency
exhaust system maintains a negative pressure and mitigates
the release of airborne fission product to the atmosphere

- The auxiliary building HVAC system discharge duct is 9.4.3.1.1.1
isolated in order to prevent backflow of discharge air from the
annulus emergency exhaust system into the auxiliary
building HVAC system.

- The ventilation systems in potentially contaminated areas 9.4.3.1.2.1
maintain airflow from areas of low radioactivity to areas of 12.3.3.3
potentially higher radioactivity.

- The auxiliary building HVAC system controls exhaust fan 9.4.3.1.2.1
airflow continuously and automatically at a predetermined 12.3.3.3
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value to maintain a slightly negative pressure in the
controlled areas relative to the outside atmosphere and
minimize exfiltration from the radiological controlled areas
during normal plant operation.

- Upon receipt of the ECCS actuation signal, the auxiliary
building HVAC system discharge duct is automatically
isolated by the equipment class 2, seismic category I
isolation dampers in order to prevent backflow of discharge
air from the annulus emergency exhaust system into the
auxiliary building HVAC system.

- Ventilation ducts are designed to minimize the buildup of
radioactive contamination within the ducts.

- Air cleaning systems are utilized.

Change to DCD
- Section 12.3.1.1.1.2.E - The last sentence should be revised

to state: "Tanks containing radioactive fluids are either
equipped with open vents to the cubicle or the ventilation
system."

The above design approach fully meets the intent of 10 CFR 20.1406
and RG 4.21. The DCD will be changed to document the additional
design features.

9.4.3.3.1

12.3.3.3

12.3.3.3

12.3.1.1.1.2.E

1.3 2 Provide for adequate leak
detection capability to provide
prompt detection of leakage for
any structure, system, or
component which has the
potential for leakage.

The auxiliary building HVAC system controls exhaust fan airflow
continuously and automatically at a predetermined value to maintain
a slightly negative pressure in the controlled areas relative to the
outside atmosphere and minimize exfiltration from the radiological
controlled areas during normal plant operation.

Airborne radiation monitors in the exhaust ductwork from areas like
the fuel handling area, reactor building controlled areas, auxiliary
building controlled areas and access control building areas will alarm
in the control room. Then the control room operators will remotely
isolate the exhaust ductwork from the areas as needed and redirect
airflow to the containment low volume purge exhaust system, filters,
which are then vented through the plant vent stack, during normal
plant operation.

9.4.3.1.2.1
12.3.3.3

RAI 68-841, question 9.4.3-4
9.4.3.2.1
12.3.4.2
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The above design approach fully meets the intent of 10 CFR 20.1406
and RG 4.21. No change to the DCD is required.

1.4
2.2

3 Use leak detection methods
(e.g., instrumentation,
automated samplers) capable
of early detection of leaks in
areas where it is difficult or
impossible to conduct regular
inspections (such as for spent
fuel pools, tanks that are in
contact with the ground, and
buried, embedded, or
subterranean piping) to avoid
release of contamination of the
environment.

The MCR HVAC system equipment and components are provided
with proper access for initial and periodic inspections and
maintenance during normal operation.

The Auxiliary Building, Non-Class 1 E Electrical Room, Main
Steam/Feedwater Piping Area, and TSC HVAC systems are
designed to provide accessibility to system components for
adjustment, maintenance and periodic inspection and testing of the
system components to assure proper equipment function and
reliability and system availability.

The ESF ventilation system is designed to provide accessibility to
system components for adjustment, maintenance, and periodic
inspection and testing of the system components.

Therefore, there are no areas where it is difficult or impossible to
conduct regular inspections, as described in Objective #3. The leak
detection caDabilities listed in Obiective #2 are adeauate.

9.4.1.4

9.4.3.1.2.1, 9.4.3.1.2.2
9.4.3.1.2.3, 9.4.3.1.2.4

9.4.5.1.2

4 + + +
1.5 14 Reduce the need to

decontaminate equipment and
structures by decreasing the
probability of any release,
reducing any amounts
released, and decreasing the
spread of the contaminant from
the source.

Upon receipt of the ECCS actuation signal, the penetration and the
safeguard component areas are automatically isolated by the
equipment class 2, seismic category I isolation dampers in order that
operation of the annulus emergency exhaust system maintains a
negative pressure and mitigates the release of airborne fission
products to the atmosphere. This low probability of release
decreases need to decontaminate equipment and structures, and
ensures contaminants do not spread from the source.

The auxiliary building HVAC system controls exhaust fan airflow
continuously and automatically at a predetermined value to maintain
a slightly negative pressure in the controlled areas relative to the
outside atmosphere and minimize exfiltration from the radiological
controlled areas during normal plant operation.

The above design approach fully meets the intent of 10 CFR 20.1406

9.4.3.3.1
12.3.3.3

9.4.3.1.2.1
9.4.3.2.1
12.3.3.3
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and RG 4.21. No change to the DCD is required.
1.6 5 Periodically review operational Configuration management is required by 10 CFR 50.59; and COLA Item

practices to ensure that, personnel training and record keeping is required by 10 CFR 50.54.
operating procedures are A COLA commitment to perform periodic review of operational
revised to reflect the installation practices will be added to ensure configuration management,
of new or modified equipment, personnel training and qualification update, and procedure
personnel qualification and adherence.
training are kept current, and
facility personnel are following
the operating procedures.

3.2 6 Facilitate decommissioning by a) Record retention is required by 1 OCFR 50.75(g) and 10 CFR COLA Item
A-3e a) maintenance of records 70.25(g), as applicable. A COLA item will be added to track
A-3g relating to facility design and implementation of these requirements.

construction, facility design b) There is no embedded piping or ductwork in the HVAC
changes, site conditions before systems.
and after construction, onsite c) HVAC equipment and components are accessible for
waste disposal and maintenance and replacement. These items are small in
contamination and results of volume and may be removed and replaced with minimum
radiological surveys, b) cutting into small pieces.
minimizing embedded and
buried piping, and c) designing The design fully meets the intent of 10 CFR 20.1406 and RG 4.21.
the facility to facilitate the Hence no change to the DCD is required. A COLA item will be
removal of any equipment added to track implementation of the record retention requirements.
and/or components that may
require removal and/or
replacement during facility
operation or decommissioning.

4 7 Minimize the generation and The ventilation system produces no radioactive waste. The
volume of radioactive waste ventilation system is used to contain and minimize contamination and
both during operation and provide a means to monitor airborne contamination. All of the
during decommissioning (by features listed above minimize the possibility of contamination of
minimizing the volume of components and structures, and therefore minimize the volume of
components and structures that radioactive waste generated during operation and decommissioning.
become contaminated during However, since the exhaust ductwork for the auxiliary building
plant operation). ventilation system is the major exhaust path for the plant and takes

suction from all areas that are contaminated or potentially
contaminated, the ductwork will be internally contaminated by the
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time the plant is decommissioned. The only method of minimizing
the contamination of components is to use less ductwork. This will
be a design consideration.

2.1 8 Develop a conceptual site
model (based on site
characterization and facility
design and construction) which
will aid in the understanding of
the interface with environmental
systems and the features that
will control the movement of
contamination in the
environment.

The ventilation airflow is mixed with the treated radioactive gases
waste to dilute it before being released from the plant vent stack.
The impacts and interfaces of the proposed power generating facility
to the environment are site specific and are fully evaluated in the
Environmental Report (ER). The ER is performed with site specific
data, which includes local land uses, meteorological data, local
economics, hydro-geological conditions, etc. and considering facility
design and construction in order to evaluate the impacts. This
includes radiological pathways and dose to the workers and the
public and interfaces with radiological releases to the air and
waterways. The ER is part of the COLA submittal and will be
submitted for NRC and other involved regulatory agencies for
evaluation for the COL application.

The preparation and submittal of the ER meets the intent of 10 CFR
20.140, BTP 11-06 and RG 4.21. .Hence, no change to the DCD is
required.

11.3.3.1
11.3.4
12.3.3

2.3 9 Evaluate the final site Radiological air and liquid releases are monitored, controlled and COLA Item
configuration after construction evaluated in the Environmental Report. After construction the site
to assist in preventing the and its vicinity are monitored and data are obtained in order to
migration of radio-nuclides evaluate monitored and unmonitored releases. The evaluation
offsite via unmonitored procedures are to be instituted in the Offsite Dose Calculation
pathways. Manual and the Process Control Manual. The results of the

evaluation are required to be submitted to the NRC periodically
(quarterly/annually) for review and documentation.
The preparation and submittal of the offsite dose fully meets the
intent of 10 CFR 20.1406, BTP 11-06 and RG 4.21. Hence, no
change to the DCD is required.
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Table 12.03-1 D Liquid Waste Management System (LWMS)

Objective
RG RAI System Features DCD Reference
421 12.3
1.2 1 Minimize leaks and spills and

provide containment in areas
where such events may occur.

Desian features to minimize leaks
- SSC are designed in accordance with RG 1.143, Table 1
- SSC are specified as welded construction
- Tanks containing liquid are designed in accordance with

ANSI 55.6 with 20% safety factor and a minimum of 10%
freeboard allowance

- Piping are in accordance with ANS B31.3, butt-welded to
minimize leakage

Design features to minimize spills
- Tank levels are protected with High and High-High alarms

and interlocks to prevent over fill and spills
- Tanks are cross-tied to allow fluid to be directed to other

tanks for surge flow
- Tanks are equipped with overflow piping to direct any

overflow to drainage system

Design features to provide containment
Additions to DCD:
The following design features will be added to the DCD in Section
12.3.1.1.1.2.E:

- Tank cubicles are coated with non-porous material up to a
wall height to contain the entire tank content. The cubicles
are equipped with drainage system to direct any leakage
and overflows to sumps with pumps to redirect flow to other
tanks.

The above design approach fully meets the intent of 10 CFR
20.1406 and RG 4.21. The DCD will be changed to document the
additional desian features.

11.2.1.2
11.2.1.4

11.2.1.2

Table 11.2-1

Table 11.2-8

11.2.1.2

11.2.1.2

1.3 2 Provide for adequate leak Additions to DCD:
detection capability to provide The following design features will be added to the DCD in Section
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prompt detection of leakage for
any structure, system, or
component which has the
potential for leakage.

12.3.1.1.1.2. E:
- The drainage system is equipped with a liquid detection

instrument (see Figure 12.03-1) which can provide early
warning for leakage and/or overflow condition to initiate
operator actions.

- The floors of these cubicles containing radioactive fluid are
sloped to facilitate faster drainage and to minimize liquid
accumulation, and provided with coating with non-porous
material to prevent cross contamination.

The above design approach fully meets the intent of 10 CFR
20.1406 and RG 4.21. The details of this design will be added to the
DCD for documentation.

(See Figure 12.03-1)

1.4
2.2

3 Use leak detection methods
(e.g., instrumentation,
automated samplers) capable
of early detection of leaks in
areas where it is difficult or
impossible to conduct regular
inspections (such as for spent
fuel pools, tanks that are in
contact with the ground, and
buried, embedded, or
subterranean piping) to avoid
release of contamination of the
environment.

The leak detection system is incorporated in all cubicles in which the
tanks contain radioactive fluid (please refer to response for item #2
above). The tanks include:

o Waste Holdup Tanks
o Waste Monitor Tanks
o Spent Resin Storage Tanks

The above design approach fully meets the intent of 10 CFR
20.1406 and RG 4.21. Hence no change to the DCD is required.

1.5 4 Reduce the need to In addition to the features discussed in items above, the following
decontaminate equipment and design specifications and operational procedures are also
structures by decreasing the implemented: 11.2.2.2
probability of any release, o Stainless steel will be specified as the material which is
reducing any amounts resistant to corrosion. Surface finish will be polished to
released, and decreasing the facilitate easy decontamination; and
spread of the contaminant from o Suitable smooth-surface coatings facilitate the 12.3.1.1.2. D,
the source. decontamination of potentially contaminated areas and

equipment.
o Floor drains with properly sloping floors are provided and 12.3.1.1.2. D

radioactive and potentially radioactive drainage is separated
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from non-radioactive drainage.

The summation of these design and operational features is designed
to reduce the need to decontaminate equipment and structures by
decreasing the probability of any release, reducing any amounts
released, and decreasing the spread of the contaminant from the
source.

The above design approach fully meets the intent of 10 CFR
20.1406 and RG 4.21. Hence no chanqe to the DCD is required.

1.6 5 Periodically review operational Configuration management is required by 10 CFR 50.59; and COLA Item
practices to ensure that, personnel training and record keeping is required by 10 CFR 50.54.
operating procedures are A COLA commitment to perform periodic review of operational
revised to reflect the installation practices will be added to ensure configuration management,
of new or modified equipment, personnel training and qualification update, and procedure
personnel qualification and adherence.
training are kept current, and
facility personnel are following
the operating procedures.

3.2 6 Facilitate decommissioning by a) Record retention is required by 10CFR 50.75(g) and 10 CFR COLA Item
A-3e a) maintenance of records 70.25(g), as applicable. A COLA item will be added to track
A-3g relating to facility design and implementation of these requirements.

construction, facility design b) The design uses a drain header to direct potential leakage
changes, site conditions before and spills to the floor drain sump via a common header.
and after construction, onsite This design minimizes embedded and buried piping within
waste disposal and the building foundation slab. No other embedded piping is
contamination and results of anticipated in the current design.
radiological surveys, b) c) Process equipment items (such as pumps, filters, ion
minimizing embedded and exchangers in the LWMS) are designed with
buried piping, and c) designing decontamination capability, and to be accessible for
the facility to facilitate the maintenance and replacement. Equipment is designed for
removal of any equipment extended life and will not need to be replaced. If leak
and/or components that may develops, equipment can be accessed for repairs in place.
require removal and/or Equipment can be decontaminated to remain in the cubicles
replacement during facility until decommissioning, during which time they can be cut
operation or decommissioning. into smaller pieces for disposal.
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The design fully meets the intent of 10 CFR 20.1406 and RG 4.21.
Hence no change to the DCD is required. A COLA item will be
added to track im0ementation of the record retention reauirements.

i i
4 7 Minimize the generation and

volume of radioactive waste
both during operation and
during decommissioning (by
minimizing the volume of
components and structures that
become contaminated during
plant operation).

The treatment technologies (filtration and ion exchange) use simple
but effective design that is industrial proven. These technologies
concentrate contaminants in the filters and ion exchange resin and
thus minimize waste generation during operation. Instrumentation is
provided in the design to control the operation to ensure that the
filters and ion exchange resin are efficiently used in order to
minimize waste generation. Resin recycling route is built into the
design for recycle of condensate polishing resin if it is cost effective.
The filter and ion exchange vessels are designed and specified to be
stainless steel for resistant to corrosion, polished surfaces for ease
of decontamination, equipped with flush water for decontamination
during operation and decommissioning purpose. These equipment
features greatly reduces worker doses during maintenance and
decommissioning activities.

Chemicals to be used for plant operation are regulated and
controlled in order to minimize the generation of mixed waste. To
the extent possible, non-hazardous chemicals (both listed and
characteristic) are to be minimized for use. If it cannot be avoided,
these and all other chemicals are tracked to prevent misuse and
thus to minimize waste generation.

Solid wastes generated during maintenance activities are required to
be first decontaminated and then sorted at the point of generation.
These procedures will be instituted in the Process Control Manual
and will be used to minimize waste generation and avoid mixing
different wastes into single waste classification. These wastes will
be sent to specialized off-site facilities for more efficient and
economic processing and disposal.

The above design approach fully meets the intent of 10 CFR
20.1406 and RG 4.21. Hence no change to the DCD is required.

11.2.1.4

2.1 ý 8 ý Develop a conceptual site The impacts and interfaces of the proposed power generation facility COLA Item
model (based on site I to the environment are site-specific and are fully evaluated in the
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characterization and facility Environmental Report (ER). The ER is to be performed with site
design and construction) which specific data (including local land uses, meteorological data, local
will aid in the understanding of economics, hydro-geological conditions, etc.) and considering facility
the interface with environmental design and construction in order to evaluate the impacts (including
systems and the features that radiological pathways and doses to the workers and the public) and
will control the movement of interfaces (radiological releases to the air and waterways). The ER
contamination in the is part of the COLA submittal and will be submitted for NRC and
environment, other involved regulatory agencies for evaluation for the application.

The preparation and submittal of the ER fully meets the intent of 10
CFR 20.1406 and RG 4.21. Hence no change to the DCD is
required.

2.3 9 Evaluate the final site Radiological air and liquid releases are monitored, controlled, and COLA Item
configuration after construction evaluated in the Environmental Report. After construction, the site
to assist in preventing the and its vicinity are monitored and data are obtained in order to
migration of radio-nuclides evaluate monitored and unmonitored releases. The evaluation
offsite via unmonitored procedures are to be instituted in the Offsite Dose Calculation
pathways. Manual and the Process Control Manual. The results of the

evaluation are required to be submitted to NRC periodically for
review and documentation.

The preparation and submittal of the offsite doses fully meets the
intent of 10 CFR 20.1406 and RG 4.21. Hence no change to the
DCD is required.
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Figure 12.03-1 Leak Detection System Example
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Impact on DCD

Chapter 1 (Table 1.8-2 Compilation of All Combined License Applicant Items for Chapter 1-
19
The following new COL items will be added in Table 1.8-2 (sheet 34 of 44).

COL 12.1 (6) The COL applicant is to perform periodic review of operational practices
to ensure configuration management, personnel training and qualification
update, and procedure adherence.

COL 12.1 (7) The COL applicant is to track implementation of requirements for record
retention according to IOCFR 50.75(g) and 10 CFR 70.25(g) as
applicable.

Chapter 9 (Section 9.3.4.3: Safety Evaluation)
The following sentence will be deleted.

Tho CVCS doos not provido an EGGS function. Thoroforo, the ProVffilonG for a leakage
detection and control program in accordanco with 10 CFR 50.34 (f) (xxvi) doos not apply-.

Chapter 12 (Section 12.1.3: Operational Considerations)
The COL Applicant is to describe how the plant follows the guidance of RG 8.2
(Reference 12.1-7), 8.4 (Reference 12.1-8), 8.6 (Reference 12.1-9), 8.7 (Reference
12.1-10), 8.9 (Reference 12.1-11), 8.13 (Reference 12.1-12), 8.15 (Reference 12.1-13),
8.25 (Reference 12.1-15), 8.27 (Reference 12.1-17), 8.28 (Reference 12.1-18), 8.29
(Reference 12.1-19), 8.34 (Reference 12.1-21), 8.35 (Reference 12.1-22), 8.36
(Reference 12.1-23), and 8.38 (Reference 12.1-24).

In addition, the COL Applicant is to provide the operational radiation protection program
for ensuring that occupational radiation exposures are ALARA. This program is to be
developed, implemented and maintained as described in the Nuclear Energy Institute
Technical Report, NEI 07-03 (Reference 12.1-25), including compliance with the relevant
quality assurance guidance provided in RG 1.33 (Reference 12.1-26). The specific CFR
criteria referenced in NEI 07-03 shall be met and strictly adhered to. All
recommendations and guidance referenced in NEI 07-03 are to be addressed and
implemented as applicable to the US-APWR and the plant site.

Operational procedures will be developed, following the guidance of RG 4.21 (Reference
12.1-27), for the operation and handling of all structure, system, and components (SSC)
which could be potential sources of contamination within the plant. These procedures
will be developed according to the obiective of limiting leakage and the spread of
contamination within the plant. See Subsection 12.1.4 for COL information.

Chapter 12 (Section 12.1.4: Combined License Information)
COL 12.1(1) The COL Applicant is to demonstrate that the policy considerations

regarding plant operations are compliance with RG 1.8, 8.8 and 8.10
(Subsection 12.1.1.3).

COL 12.1 (2) Deleted.
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COL 12.1 (3)

COL 12.1 (4)
COL 12.1 (5)

COL 12.1 (6)

COL 12.1 (7)

The COL Applicant is to describe how the plant follows the guidance of
RG 8.2, 8.4, 8.6, 8.7, 8.9, 8.13, 8.15, 8.25, 8.27, 8.28, 8.29, 8.34, 8.35,
8.36 and 8.38.
Deleted.
The COL Applicant is to provide the operational radiation protection
program for ensuring that occupational radiation exposures are ALARA.
The COL applicant is to perform periodic review of operational practices
to ensure configuration management, personnel training and qualification
update, and procedure adherence.
The COL applicant is to track implementation of requirements for record
retention according to IOCFR 50.75(g) and 10 CFR 70.25(g) as
applicable.

Chapter 12 (Section 12.1.5)
The following reference will be added after-the last item of DCD Section 12.1.5 (References).

12.1-27 Minimization of Contamination and Radioactive Waste Generation: Life-Cycle
Planning. RG4.21, Rev.0, U.S. Nuclear Regulatory Commision, Washinqton,
DC, June 2008.

Chapter 12 (Section 12.3.1.1.1.2.E: Tanks)
Whenever practicable, tanks are provided with sloped bottoms and bottom outlet
connections. Overflow lines are directed to the waste collection system to control any
contamination within plant structures. Tank -ents are hard piped te heating, ventilatien,
and air co.nditioning (HVAC) ducts, not . . epen room, spacs.. Tanks containing
radioactive fluids are either equipped with open vents to the cubicle or the ventilation
system.
Tank cubicles are coated with non-porous material up to a wall height to contain the
entire tank content. The cubicles are equipped with a drainage system to direct any
leakage and overflows to sumps with pumps to redirect flow to other tanks. The
drainage system is equipped with a liquid detection instrument which can provide early
warning for leakage and/or overflow condition to initiate operator actions. The floors of
these cubicles containing radioactive fluid are sloped to facilitate faster drainage and to
minimize liquid accumulation, and provided with coating with non-porous material to
prevent cross contamination.

Impact on COLA

There are impacts on the COLA. The COLA will be changed to incorporate the addition of COL
item in the DCD.

Impact on PRA

There is no impact on the PRA.
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