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DRAFT
Request for Additional Information No. 273 (3450, 3459, 3460, 3462), Revision 0
8/11/2009

U. S. EPR Standard Design Certification
AREVA NP Inc.
Docket No. 52-020
SRP Section: 11.02 - Liquid Waste Management System
SRP Section: 11.03 - Gaseous Waste Management System
SRP Section: 11.04 - Solid Waste Management System
SRP Section: 11.05 - Process and Effluent Radiological Monitoring Instrumentation and Sampling
Systems

Application Section: Chapter 11
QUESTIONS for Health Physics Branch (CHPB)

11.02-4

In Section 11.2.1, the FSAR describes the design basis of the LWMS. However, a
review indicates that the design basis does not acknowledge SRP acceptance criteria,
such as |IE Bulletin 80-10 and industry standards. Accordingly, the applicant is
requested to review Section 11.2 of the SRP and confirm that the design basis is
consistent with all SRP criteria and Regulatory Guide 1.206, and, if not, provide the
justification that the alternate approach provides acceptable methods of compliance with
NRC regulations.

11.02-5

In Sections 11.2.2.1.3, 11.2.2.1.6, and 11.2.2.2.3, the FSAR states that aerobic bacteria,
chelating and anti-foaming agents will be used as chemical additives in treating some
types of radwastes and for removing encrusted solids in the evaporator. Distillate
discharges from the evaporator may be sent to the demineralizer system for further
processing in removing radioactivity. The introduction of such chemical additives does
not address NRC concerns on the generation of explosive gas mixtures (e.g., hydrogen
and methane) and possibility of chelating and antifoaming agents causing exothermic
reactions when coming in contact with ion-exchange resins. For example, IE Information
Notices 83-14, 84-72, 88-08, and 90-50 and NUREG/CR-4601 caution power plant
operators and waste generators about the introduction of microbial organisms and
organic chemicals in waste streams that would come in contact with ion-exchange
resins. Also, the introduction of chemical agents may reduce ion-exchange capacity and
decontamination factors of ion-exchange resins; thereby, resulting in higher discharges
of radioactivity levels. Accordingly, the description of this operational concept should
acknowledge prior NRC information notices, identify measures that will be implemented
in avoiding the inadvertent generation of explosive gas mixtures, monitoring system
overpressures and temperature rises before exothermic reactions compromise the
integrity of LWMS subsystems, and identify related operational requirements for
consideration by COL applicants and holders.



11.02-6

In Section 11.2.2, the FSAR states that the radwaste processing building has spare
space for the optional use of vendor-provided mobile waste processing equipment. A
review of FSAR Figures 11.2-1 to 11.2-3 reveals that there are no connection points into
existing LWMS subsystems to which mobile or skid-mounted processing equipment
would be connected to. Accordingly, the LWMS drawings should be reviewed and
evaluated as to whether such connections should be shown or footnoted in the
appropriate subsystem drawings. In addition, the discussion should be expanded to
address connections for support services (e.g., compressed air, water, radwaste
ventilation, etc.), contamination controls in the context of IE Bulletin 80-10 and Part
20.1406 and RG 4.21, and address the need for the use of permanent or temporary
radiation shielding in keeping ambient radiation exposure rates ALARA.

11.02-7

In Section 11.2.2.3, the FSAR describes a process by which radioactive process and
effluent samples will be collected from various segments of the LWMS. However, a
review of FSAR Figures 11.2-1 to 11.2-3 reveals that there are no sampling points
identified in LWMS subsystems. A review of FSAR Tier 1, Figure 1.3-1 and FSAR Tier
2, Figure 1.7-1 indicates that there are no P&ID symbols for sampling points.
Accordingly, the LWMS P&ID drawings and supporting legends in FSAR Tier 1 and 2
figures should be revised to include the locations and identification of sampling points in
all associated LWMS subsystems.

11.02-8

In Section 11.2.2.2.3 and Figure 11.2-3, the FSAR describes the demineralizer
subsystem and states that the inlet to the subsystem is equipped with prefilters to
remove fine particles. A review of the drawing indicates that there are no filters to
remove resin fines out of the demineralizers before sending process waste streams to
the monitoring tanks for release to the discharge canal. Without resin traps in the outlet
stream of the demineralizer, there is the possibility that high radioactivity resin fines
could be discharged in the environment. Accordingly, the applicant should review the
design and consider the installation of resin traps on the discharge line after the last
demineralizer column so as to not exceed effluent concentration limits of Appendix B to
Part 20 during releases via the LWMS discharge line.

11.02-9

In Section 11.2.2.4, the FSAR provides description of LWMS subsystem components. A
review of the discussions indicates that the text does not match the details in the
corresponding subsystem figures. For example:

1) The liquid radwaste storage tanks are described as having connections to the
radwaste building ventilation system, but the drawing does not show such
connections for any of the tanks. In contrast, the drawing for the evaporator does
show a connection to the radwaste building ventilation system (see “KLF” point).



2) The drawing for the concentrate tanks shows two connections to the tank while
the text states that there are nine connections, four on the top, four on the side,
and one at the bottom.

3) The drawing for the centrifuge shows that two tanks are connected to the system
for the collection of solids and sludge, but the text refers to drums being used for
that purpose. The drums or connections to replaceable drums are not shown in
the drawing.

4) The level of details and description of components for the demineralizer system is
inconsistent with the corresponding drawings for the other subsystems. The
drawing also shows components that are not described in the text, e.g. chemical
additive system, and the text describes components that are not shown in the
drawing, e.g., spent resin drying subsystem.

5) The description of the distillate tank, evaporator system, states that “... the
distillate tank is treated waste water with little or no contamination.” This
statement is incorrect since the evaporator removes only radioactive materials
suspended in particulate forms, while the presence and concentration of tritium in
the collected distillate remains unchanged as compared to initial concentrations
of influent streams to the evaporator.

Collectively, such types of observations apply to nearly all LWMS subsystems and
should be reviewed and corrected accordingly.

11.02-10

In Section 11.2.2.4, the FSAR describes two design features that have not been
evaluated as to the potential for radioactive cross contamination of non-radioactive
systems and possibility for unmonitored and uncontrolled releases. The first design
features is associated with spargers in liquid radwaste storage tanks designed to
introduce compressed air into liquid radwaste. The second instance is associated with
the evaporator vapor compressor shaft liquid sealing system where seal water from the
shaft seal may be recycled to the demineralizer water distribution system or discharged
to the distillate tank. In either case, the design should acknowledge NRC concerns
identified in IE Bulletin 80-10 and requirements of Part 20.1406 and guidance of RG 4.21
in preventing non-radioactive systems from becoming contaminated and avoiding
unmonitored and uncontrolled releases. These design features should be evaluated and
the FSAR should describe system features that would prevent the compressed air and
demineralizer supply systems from becoming contaminated by liquid radwaste or
radioactive gases contained in tanks and vessels.

11.02-11

In Section 11.2.2.5.2, the FSAR lists a number of items associated the pre-operational
inspection program. Among others, one item listed addresses “demineralizer resin bed
loading capacity.” The resin capacity is dependent on the installation of specified sizes
of demineralizer columns, a step which should be confirmed as part of the post-

construction inspection and system turnover. An equally important inspection step, not
listed, is ensuring that the proper types and amounts of adsorption and filtration media



have been initially loaded in each ion-exchange column. Accordingly, this listing should
be revised to include a step ensuring that the proper types and amounts of adsorption
media have been initially added to each LWMS subsystem. The listing should include
similar provisions for portions of LWMS subsystems that rely on pre- and main filters and
ultra-filtration media.

11.02-12

In Table 11.2-1, the FSAR provides estimates of processing rates for LWMS
subsystems. A review of the discussion presented in Section 11.2.1.2.3 indicates that
one operational option is to wait for “...natural radioactive decay...” to reduce activity
level below release limits. Given that most of the radioactivity present in liquid radwaste
is associated with long-lived radionuclides, the processing rates described in Table 11.2-
1 should be qualified as to whether radioactive decay is being considered for specific
waste streams and reflected in the stated processing rates of Section 11.2.1.2.1 and
Table 11.2-1 and applied input rates for the GALE code analysis described in FSAR
Table 11.2-3 in assessing offsite releases and doses to members of the public.

11.02-13

In Section 11.2.2.4.1, the FSAR states that the activity measurement tank, containing
two radiation detectors, is located downstream of the release isolation valves. However,
a review of FSAR Figure 11.2-1 indicates that two radiation detectors are located before
the two isolation valves and not after. Also, the figure does not show the “activity
measurement tank.” Accordingly, these inconsistencies should be reconciled and the
descriptions of this portion of the system and figure depictions should match.

11.02-14

In Section 11.2.4, the FSAR presents the results of a cost-benefit analysis (CBA) in
justifying that no system augmentation is needed given the requirements of Appendix |
to Part 50. A review of the assumptions indicates that a 60-year life cycle was applied in
the analysis for the selected radwaste processing equipment, while RG 1.110 applies a
30-year life cycle. Given the heavy duty operational cycle of such equipment, the CBA
should provide the technical justification for an expected operational life of 60 years.
Also, the CBA should provide the processing capacity rate of the supplemental
demineralizer subsystem.

11.02-15

A review of FSAR Table 11.2-2 and Figures 11.2-1 to 11.2-3 indicates that the listing of
components in Table 11.2-2 is inconsistent with system descriptions. For example,
Table 11.2-2 does not list components for the demineralizer system. Similarly, Table
12.2-2 lists components that are not shown in related drawings, e.g., the activity
measurement tank. Accordingly, the text, tables, and figures should be reviewed and
updated to include a complete and consistent presentation of the information for each
LWMS subsystem.



11.03-4
In Section 11.3.1, the FSAR describes the design basis of the GWMS. However, a review
indicates that the design basis does not acknowledge SRP acceptance criteria, such as
Regulatory Guide 1.140 and IE Bulletin 80-10. Accordingly, the applicant is requested to review
Section 11.3 of the SRP and Regulatory Guide 1.206 and confirm that the design basis is
consistent with all SRP criteria and, if not, provide the justification that the alternate approach
provides acceptable methods of compliance with NRC regulations.

11.03-5
In Section 11.3.2.3, the FSAR describes the various components of the GWMS. However, a
review of FSAR Figures 11.3-1 and 11.3-2 reveals that there are no sampling points identified in
GWMS subsystems. A review of FSAR Tier 1, Figure 1.3-1 and FSAR Tier 2, Figure 1.7-1
indicates that there are no P&ID symbols for sampling points. Accordingly, the GWMS P&ID
drawings and supporting legends in FSAR Tier 1 and 2 figures should be revised to include the
locations and identification of sampling points in all associated GWMS subsystems.

11.03-6
In Section 11.3.2.3, the FSAR describes the gas dryer and states that the dryer is followed by a
gas filter. However, a review of FSAR Figures 11.3-1 reveals that the filter is a liquid filter
instead. Note that the same observation was made for the filter (shown as a liquid filter in the
drawing) located after the recombiner cooler. Accordingly, the description and details of the
figure should be reviewed and made consistent as to the exact type of filter being used in that
segment of the GWMS subsystem.

11.03-7
A review of FSAR Section 11.3.2.3 and Table 11.3-2 indicates that while some equipment are
described in the text, some are not listed in Table 11.3-2. The listing of equipment in Table 11.3-
2 should be reviewed and expanded to include important components, such as the O, and H,
measurement cabinets as they perform essential functions in preventing the accumulation of
explosive gas mixtures in GWMS subsystems.

11.03-8
In Section 11.3.2.3, the FSAR describes the various components of the GWMS. However, a
review of FSAR Figures 11.3-1 and 11.3-2 reveals that there are no connections from cooler
condensers drains to the LWMS. The drawings should be reviewed and revised to identify such
connections to ensure that there are no unmonitored and uncontrolled releases of radioactive
materials and that the design complies with the requirements of Part 20.1406 and guidance of
RG 4.21

11.03-9
In Section 11.3.2.3, the FSAR describes design features of the nitrogen purge gas and O, and
H. supply systems. In either case, the design should acknowledge NRC concerns identified in
IE Bulletin 80-10 and requirements of Part 20.1406 and guidance of RG 4.21 in preventing non-
radioactive systems from becoming contaminated and avoiding unmonitored and uncontrolled
releases. These design features should be evaluated and the FSAR should describe system



features that would prevent such gas supply systems from becoming contaminated by the
GWMS.

11.03-10
In Section 11.3.2.3, the FSAR describes design features of the gas delay beds, which includes
three vessels each with a capacity of about 5,400 Ibs of charcoal, and a gel drier, with a
capacity of about 3.2 ft>. However, the description does not address operational considerations
for the periodic removal and disposal of contaminated or water-saturated gel and charcoal or
the use of in-place charcoal regeneration. Accordingly, the descriptions of the delay beds and
gel drier should be reviewed and expanded to include such operational considerations.

11.03-11
In Section 11.3.2.5.2, the FSAR describes the aspects of the pre-operational inspection
program. Among others, one item addresses the loading of media in the gel dryer and delay
beds. An important inspection step, not listed, is ensuring that the proper types and amounts of
adsorption media have been initially loaded in the gel drier and delay beds. Accordingly, the
discussion should be revised to include a step in ensuring that the proper types and amounts of
adsorption media have been initially added to the GWMS subsystems in order to meet the
radionuclide residence time in such media and effluent concentration limits of App. B to Part 20
and criteria of App. | to Part 50, as stated in FSAR Section 11.3.

11.03-12
In Section 11.3.4, the FSAR presents the results of a cost-benefit analysis (CBA) in justifying
that no system augmentation is needed given the requirements of Appendix | to Part 50. A
review of the assumptions indicates that a 60-year life cycle was applied in the analysis for the
selected GWMS processing equipment, while RG 1.110 applies a 30-year life cycle. Given the
heavy duty operational cycle of such equipment and possibility for the contamination of charcoal
by chemicals or water damage, the CBA should provide the technical justification for an
expected operational life of 60 years.

11.03-13
In Section 11.3.2.4, the FSAR presents a failure analysis of the GWMS. However, a review
indicates that for each type of failure or event identified, the discussion does not address the
associated radiological consequences, such as potential for radioactive releases, system or
facility contamination, unmonitored releases to the environment, etc. Also, the analysis should
identify an event associated the failure of GWMS radiation monitoring system and detectors
located before and after the charcoal delay beds given that they have different radiation
response characteristics, and one involving an operator error that include an estimate of the
duration of the event and mitigating measures applied in terminating the event to a safe end
point.

11.04-7
In Section 11.4.1, the FSAR describes the design basis of the SWMS. However, a review
indicates that the design basis does not acknowledge SRP acceptance criteria, such as Part
20.2006, 20.2007, and 20.2108, and IE Bulletin 80-10. Accordingly, the applicant is requested
to review Section 11.4 of the SRP and Regulatory Guide 1.206 and confirm that the design



basis is consistent with all SRP criteria and, if not, provide the justification that the alternate
approach provides acceptable methods of compliance with NRC regulations.

11.04-8
In Section 11.4.1, the FSAR states that both storage areas (drum storage and tubular storage)
have a combined storage capacity of “several years’ volume of solid waste.” However, a
review of the data shown in Table 11.4-1 indicates that the storage capacity is less than 3
years for Class B and C wastes when the six-month decay-in-storage option is applied, as
noted in the FSAR, and that all Class A wastes are being shipped as rapidly as they are being
generated in providing storage space for Class B and C wastes. This approach and
assumptions need to be evaluated for the purpose of confirming whether they are operationally
feasible and can provide a storage capacity for several years.

11.04-9
In Section 11.4.2, the FSAR describes the various components of SWMS subsystems. A
review of the description indicates that the FSAR does not include P&ID for each subsystem,
e.g., such as that shown for the LWMS or GWMS. FSAR Figure 11.4-1 is a diagram showing
the origins and operational flow of solid and wet wastes without any engineering details. It is not
clear if the technical information presented in Section 11.4.1 is conceptual in scope and whether
it should be evaluated by the staff under the requirements of Part 52.47(a)(24) and (a)(25).
Accordingly, the applicant should define which portions of the SWMS design is conceptual and
out of the scope of the certification or it should provide the full set of P&IDs for the SWMS. If
not, the applicant should identify as COL information items those aspects of the design that
COL applicants need to consider and identify interface requirements to be met for those
portions of the plant for which the application does not seek certification.

11.04-10
In Section 11.4.2, the FSAR describes the various components of SWMS subsystems. A
review of the description indicates that the information is presented inconsistently. Several
components described in the text and Table 11.4-14 and Figure 11.4-1 are discussed in the text
and not shown in a corresponding figure, or are not discussed in the text but shown in a figure.
For example:

1) The interface between the LWMS and SWMS for the concentrate buffer tank is not shown
in a corresponding P&ID drawing, see “KPC” connections for the chemical tank and
concentrate tanks from LWMS Figure 11.2-1, and note lack of a KPC connection from
the demineralizer subsystem to the SWMS.

2) The shredder and compactor systems and cementation station are not listed in Table
11.4-14.

3) Provisions for connecting mobile skid-mounted radwaste processing subsystems are not
shown, while the FSAR states that it is an option.

4) There is no indication as to where within SWMS subsystems waste samples will be
collected for radiological and chemical analyses in demonstrating compliance with Part



20 and Part 61 waste form classification and characteristics, and waste disposal
acceptance criteria of disposal sites.

5) The location of the Drum Storage Facility and Tubular Shat Storage Facility are shown
“On-Site” in Figure 11.4-1 as out of the Radwaste Processing Building, but the text in
Section 11.4 implies that that they are located within the Radwaste Processing Building.

Collectively, such these observations apply to nearly all SWMS subsystem descriptions and
should be reviewed and corrected accordingly in FSAR text and tables and figures.

11.04-11
In Section 11.4.2, the FSAR does not list the presence and projected amounts of spent
charcoal and dessicant and HEPA filters as waste streams. The discussion does not address
how large plant components will be processed either for disposal as radioactive waste or
prepared for shipment to waste brokers or equipment refurbishers.

11.04-12
In Section 11.4.2.2, the FSAR states that moisture content of wastes solidified in drums will be
less that 10% by weight. This FSAR criterion is not consistent with the NRC’s Revised Staff
Technical Position on Waste Form (SP-91-13, January 1991), which states in its regulatory
position on compliance with Part 61 that free liquids shall be less than 0.5% by volume for
Class A, B and C stabilized waste products.

11.04-13
In Sections 11.4.2 and 11.4.5, the FSAR does not acknowledge NRC concerns identified in IE
Bulletin 80-10 and requirements of Part 20.1406 and guidance of RG 4.21 in preventing non-
radioactive systems from becoming contaminated and avoiding unmonitored and uncontrolled
releases. These design features should be evaluated for all SWMS subsystem interfaces and
the FSAR should describe system features that would prevent non-radioactive systems from
becoming contaminated by the SWMS.

11.04-14
In Section 11.4.3, the FSAR does not acknowledge NEI 07-10A PCP Template as an alternate
means of demonstrating compliance with GL 89-01 and SECY-05-0197 until a plant-specific
PCP is developed under a license condition. Note that FSAR Section 13.4 does not list the
PCP as a mandated operational program under a license condition contrary to the SRP and
RG 1.206. In addition to the above, add the PCP operational program to FSAR Section 13.4.

11.04-15
FSAR Table 11.4-1 presents estimates of yearly waste volumes and activity levels of radwaste
shipped for disposal or processing by waste brokers. A review indicates that some entries
show radioactivity levels being shipped in packages that are greater than predicted as yearly
estimates. For example, the expected activity level for non-compressible DAW is 0.297 Ci per
year, while the average activity shipped is 2.97 Ci per package. The factor of 10 is presumed
to be associated with the assumed number of containers (shown as 0.1), but as tabulated the
data imply that the average activity level per package is 10 times that of the total expected
annual estimate. This inconsistency should be addressed and the header of the last column of



Table 11.4-1 should be revised and explained with appropriate footnotes. The waste stream
listed in Table 11.4-1 should be expanded to include waste volumes estimates for spent
charcoal and dessicant and HEPA filters.

11.05-1
In Section 11.5.1, the FSAR describes the design basis of the PERMSS. However, a review
indicates that the design basis does not acknowledge SRP acceptance criteria, such as
implications of Rev. 3 vs Rev. 4 of Regulatory Guide 1.97 in defining operating ranges for Type
E variables, and IE Bulletin 80-10. Accordingly, the applicant is requested to review Sections
11.5 and BTP 7-10 of the SRP and Regulatory Guide 1.206 and confirm that the design basis is
consistent with all SRP criteria and, if not, provide the justification that the alternate approach
provides acceptable methods of compliance with NRC regulations.

11.05-2
In Sections 11.5.2, 11.5.3 and 11.5.4, the FSAR describes the various functions and
components of PERMSS subsystems. A review of the description indicates that the information
is presented inconsistently. Several components described in the text and Table 11.5-1 and
Figure 11.5-1 are discussed in the text and not shown in a corresponding figure, or are not
discussed in the text but shown in a figure. For example:

1) The descriptions do not address subsystem features to perform functional channel checks,
source checks, and whether subsystems need to be brought off line to perform the
surveillance and functional checks required by standard radiological effluent controls (see
GL 89-01 and NUREG-1301).

2) The design features do not describe provisions and methods for offline radiation detectors to
be purged or flushed with clean air or water, which portions of the LWMS and GWMS
systems will contaminated purge or flush fluids be returned to, and provisions to prevent the
cross-contamination of purge and flush supply systems.

3) The design features do not describe the calibration of subsystems under different operational
conditions (e.g., routine, AOOs, and accident) given expected differences in radionuclide
distributions; how raw instrument output data will be converted to meaningful radiological
units in determining compliance with Part 20 Appendix B and Appendix | to Part 50; and the
QA/QC process that will be used to verify and validate computer codes and algorithm
purchased through vendors or supplied with PERM instrumentation.

4) Subsystem figures and diagrams do not show sampling locations for liquid and gaseous
process and effluent streams, and sample conditioning for specific systems to minimize
sample loss and distortion of chemical and physical compositions. Also, the relationship
with FSAR Section 9.3.2 is not well established in understanding shared used of equipment
and sampling functions among LWMS and GWMS subsystems.

5) The design features do not address requirements for the derivation of lower limits of
detection for liquid and gaseous effluent monitors and detection sensitivities for liquid and
gaseous process monitors.

6) The design features do not address the placement of isolation or diversion valves and
radiation detectors on process and effluent piping/ductwork in order to ensure the timely
closure of such valves upon the detection of elevated radioactivity levels in liquid and



gaseous effluent streams in terminating releases and isolating process streams from further
contamination.

The design features of the liquid and gaseous monitoring systems do not consider how the
failure of a radiation detector or its corresponding channel is indicated in local and control
room panels. For example, does a detector or channel failure result in a high or zero
instrumentation reading? Are there specific warnings differentiating various types of
failures, such loss of detector only, loss of an entire channel, loss of sampling flow from a
process or effluent stream, etc.

Collectively, these observations apply to nearly all PERMSS subsystem descriptions and should
be reviewed against Section 11.5 of the SRP and Regulatory Guide 1.206 and corrected
accordingly in FSAR subsystem descriptions and tables and figures.

11.05-3

In Sections 11.5.3.1 and 11.5.3.2, the FSAR does not acknowledge NEI 07-09A ODCM
Template as an alternate means of demonstrating compliance with GL 89-01 and SECY 05-
0197 until a plant and site-specific ODCM is developed under a license condition.

11.05-4

11.05-5

10

In Section 11.5.4.3, the FSAR describes the radiation monitoring system for the SG Blowdown.
The discussion refers to releases occurring via TB roof ventilators in the event of SG tube
ruptures. A review of FSAR Figure 11.5-1 indicates that this discharge path is not identified, as
all gaseous effluent releases are shown to be discharged via the plant stack and FSAR Table
11.5-1 identifies this radiation monitor as a liquid effluent monitor and not as a gaseous effluent
monitor. Accordingly, the applicant is requested to provide further information on whether
releases from TB roof ventilators are unmonitored and uncontrolled release points to the
environment. If the system design allows the means to determine radionuclide distributions and
concentrations during and after a SG tube rupture, describe methods and sources of radiological
information with which to characterize such releases and assess offsite doses to members of the

public.

FSAR Sections 11.5.2 to 11.5.4 present the descriptions of PERMSS subsystems and Table
11.5-1 lists radiation monitoring instrumentation used to monitor process and effluent streams.
However, a review of subsystems listed in Table 11.5-1 and Figure 11.5-1 indicates that the
descriptions are inconsistent and incomplete. For example:

1) Several PERMSS subsystems listed in Table 11.5-1 are not described in FSAR Sections

11.5.2 to 11.5.4. Section 11.5.4 provides descriptions for six subsystems with in-process
radiation detectors while Table 11.5-1 list 15. Similarly, there are differences between the text
and tables in nomenclatures used to describe subsystems, e.g., condenser air removal RMS
(Section 11.5.4.2) vs condenser evacuation system (Table 11.5-1).

2) FSAR Table 11.5-1 does not differentiate between safety and non safety-related PERMSS

subsystems.

3) FSAR Table 11.5-1 does not indicate which radiation detectors will be equipped with built-in

radioactive check sources for the purpose of performing channel checks.



4) The operational range noted for the upstream radiation monitor of the GWMS delay beds is
presented in a meaningless radiological unit. The range should be expressed in uCi/cc
instead of counts per second (cps).

5) FSAR Section 10.4.3.2.2.states that the exhaust from the turbine gland seal exhausters is
routed to the "turbine building air removal system" where they are monitored for radioactivity.
Table 11.5-1 does not list a radiation monitor for the turbine air removal system. FSAR
Section 9.4 .4 states that the Turbine Building does not include the means to control
radioactive effluents. Accordingly, the design descriptions of Section 10.4.3 and 9.4.4 should
be reviewed and corrected to indicate that there is no turbine building air removal system and
that instead the exhaust from the turbine gland seal exhausters is a system exhaust that is
directed and discharged via the Nuclear Auxiliary Building Exhaust.

6) For the Nuclear Auxiliary Building exhaust, Figure 9.3.4-2 shows a radiation detector on the
ductwork going into Cell 1 of the NABVS but it is not clear if this radiation detector is an extra
one or is it the same as that shown in Figure 11.3-1 given its location.

7) Figure 9.3.4-2 shows a radiation detector in Cell 3 of the NABVS but it is not clear if this
radiation detector is part of an existing PERMSS subsystem and not described in FSAR
Sections 11.5 and 9.4.3, or is part of another system, such as used for monitoring ambient
airborne radioactivity levels in radiological controlled areas.

8) Figure 9.4.3-3 does not include a radiation detector in the Reactor Building Exhaust (last input
on lower left side of drawing).

9) FSAR Table 11.5-1 implies that there are two continuous noble gas monitors for the
containment building ventilation purge subsystem, but FSAR Figure 9.4.7-2 shows one
monitor on the low flow purge exhaust and none for the full flow purge exhaust.

10) FSAR Figure 11.5-1 shows a radiation monitor on the Turbine Building Plant drainage line,
but this monitor is not listed in FSAR Table 11.5-1.

11) FSAR Table 11.5-1 does not indicate any automatic control features for GWMS, but FSAR
Section 11.3.3.1 states that discharge requirements consider gaseous waste activity and
“automatic isolation settings.”

12) FSAR Table 11.5-1 does not indicate any automatic control features for the NABVS, but
FSAR Section 9.4.3.2.1 states that the exhaust from the NABVS is diverted to an iodine
filtration system upon receiving a radiation alarm.

13) FSAR Table 11.5-1 does not indicate any automatic control features for the SBVS, but FSAR
Section 9.4.5.1 states that the exhaust from the SBVS is diverted to charcoal filtration beds
upon receiving a radiation alarm.

Collectively, the above observations should be reviewed and, if confirmed, should be corrected in
the FSAR.

11.05-6
FSAR Sections 11.5.2 to 11.5.4 present descriptions of PERMSS subsystems and Table 11.5-1
lists radiation monitoring instrumentation used to monitor airborne effluent streams from the
Fuel Building Ventilation System (FBVS), as described in FSAR Section 9.4.2. A review of
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subsystems listed in Table 11.5-1 and Figures 11.5-1 and 9.4.2-1 indicates that the descriptions
are inconsistent and incomplete. Specifically:

a.

11.05-7
FSAR Sections 11.5.2 to 11.5.4 present the descriptions of PERMSS subsystems and Table
11.5-1 lists radiation monitoring instrumentation used to monitor airborne effluent streams from
the Nuclear Auxiliary Building Ventilation System (NABVS), as described in FSAR Section 9.4.3.
A review of subsystems listed in Table 11.5-1 and Figures 11.5-1 and 9.4.3-2 t0 9.4.3-4
indicates that the descriptions are inconsistent and incomplete. Specifically:

12

a.

Table 11.5-1states that the FBVS radiation monitor isolates the ventilation system on
high radioactivity levels. However, Section 9.4.2.1 and Figure 9.4.2-1 show a radiation
monitor only on the exhaust flow from Cell 5 and none on Cell 4 of the FBVS, but the
FSAR states that iodine radioactivity is detected separately in each cell and each cell
services about half of the FB’s ventilation needs. Similarly, the exhaust from Cell 5
leading to the Safeguard Building Ventilation System does not show a radiation monitor
and isolation dampers on the line going to the SBVS. Accordingly, system descriptions
should be reviewed and revised as it is not clear if there is a need to show other radiation
monitors on the exhaust line from Cell 4 before connecting to its exhaust shaft. Also,
there is a need to clarify the isolation of the FBVS given the connection to the SBVS
since the design basis implies a full isolation of the FBVS on detection of high radiation
levels in exhaust duct of Cells 4 and 5.

Table 11.5-1states that the FBVS radiation monitor isolates the ventilation system on
high radioactivity levels, but Section 9.4.2.1 and Figure 9.4.2-1 show a radiation monitor
only on the exhaust flow from Cell 5 and none on Cell 4 of the FBVS. Accordingly, the
ACF provisions of Table 11.5-1 for the FBVS should be reviewed and revised to note
whether the isolation of FB Cells 4 and 5 is part of the ACF design features for that
radiation monitor.

A comparison of FSAR Sections 11.5 and 9.4.2 indicates that FSAR Section 9.4.2 does
not refer to FSAR Section 11.5 for the associated airborne process radiation monitoring
systems. Also, FSAR Section 9.4.2.5 refers to FSAR Table 9.4.1-1 for details on
instrumentation, but this table addresses generic ESF features and not specifically those
of the FBVS. Accordingly, FSAR Sections 11.5 and 9.4.2 should reviewed and revised to
ensure a consistent use of internal references on radiation instrumentation design
features in controlling airborne radioactivity releases via the plant vent.

Table 11.5-1 does not identify the Automatic Control Features (ACF) of the radiation
monitor for the NABVS radiation monitoring system. A review of FSAR Section 9.4.3
indicates that if elevated radiation levels are detected, the NABS exhaust flow is diverted
to the iodine filtration train prior to discharge via the plant vent. Accordingly, the ACF
provisions of Table 11.5-1 for the NABVS should be reviewed and revised to note
whether the isolation of NABS Cells 1, 2 and 3 is part of the ACF design features for that
radiation monitor.

FSAR Section 9.4.3.5 provides information on instrumentation requirements. However,
Section 9.4.3.5 does not refer to FSAR Section 11.5 and Table 11.5-1 for specific details
on the associated radiation monitoring equipment. Accordingly, FSAR Sections 11.5 and
9.4.3 should be reviewed and revised to ensure a consistent use of internal references on



11.05-8

radiation instrumentation design features in controlling airborne radioactivity releases via
the plant vent.

In support to FSAR Table 11.5-1, FSAR Section 11.5.3.1 should list all radiological
exhaust ventilation systems supported by radiation monitoring instrumentation and
sampling systems. Accordingly, FSAR Sections 9.3, 9.4, 11.2, 11.3, 11.4, and 11.5
should be reviewed and revised to ensure a complete and consistent presentation of all
systems serviced by radiation instrumentation in controlling and monitoring airborne
radioactivity releases via the plant vent.

FSAR Sections 11.5.2 to 11.5.4 present the descriptions of PERMSS subsystems and Table
11.5-1 lists radiation monitoring instrumentation used to monitor airborne effluent streams from
the Safeguard Building Controlled-Area Ventilation System (SBVS), as described in FSAR
Section 9.4.5. A review of subsystems listed in Table 11.5-1 and Figures 11.5-1 and 9.4.5-2
indicates that the descriptions are inconsistent and incomplete. Specifically:

a.

11.05-9

Table 11.5-1 does not identify the Automatic Control Features (ACF) of the radiation
monitor for the SBVS radiation monitoring system. A review of FSAR Section 9.4.5
indicates that if elevated radiation levels are detected, the SBVS exhaust flow is diverted
to the iodine filtration train located in the Fuel Building prior to discharge via the plant
vent. Sections 9.4.5.1 and 9.4.5.2.3 also state that in the event of an accident in the Fuel
Building or Reactor Building, the exhaust flows from these systems are diverted to the
iodine train of the SBVS. However, it is not clear if all stated isolation and diversion
functions of exhaust flows from these systems are automatic or whether some require
manual operation for the described abnormal operating conditions and accidents.
Accordingly, the ACF provisions of Table 11.5-1 for the SBVS should be reviewed and
revised to distinguish the automatic isolation of SBVS dampers in directing exhaust to the
SBVS iodine filtration train, and isolation features (automatic or manual as the case may
be) for abnormal operations and accident conditions occurring in the FB and RB but
which depend on the design features of the SBVS.

Although FSAR Table 11.5-1 identifies the use of a multi-function process radiation
monitor, its location could not be readily determined in FSAR Figure 9.4.5-2.
Accordingly, Figure 9.4.5-2 should be reviewed to confirm whether its location is
indicated and, if not, it should be added to the figure to ensure a complete representation
of the system.

FSAR Section 9.4.5.5 provides information on instrumentation requirements. However,
Section 9.4.5.5 does not refer to FSAR Section 11.5 and Table 11.5-1 for specific details
on the associated radiation monitoring equipment. Accordingly, FSAR Sections 11.5 and
9.4.5 should be reviewed and revised to ensure a consistent use of internal references on
radiation instrumentation design features in controlling airborne radioactivity releases via
the plant vent.

FSAR Sections 11.5.2 to 11.5.4 present the descriptions of PERMSS subsystems and Table
11.5-1 lists radiation monitoring instrumentation used to monitor airborne effluent streams from

13



the Radioactive Waste Building Ventilation System (RWBVS), as described in FSAR Section
9.4.8. A review of subsystems listed in Table 11.5-1 and Figures 11.5-1 and 9.4.8-1 and 9.4.8-2
indicates that the descriptions are inconsistent and incomplete. Specifically:

a. In FSAR Table 11.5-1, the entry on Automatic Control Features (ACF) for the
RWBVS radiation monitoring system should state “n/a” or “none” as opposed to the
ambiguous entry shown as “--- “. In addition, there is a need to ensure a consistent
use of system nomenclature between figures and descriptions. For example, FSAR
Sections 11.5 and 9.4.8 do not refer to RWBVS Cells 1 and 2 exhausts, while Figure
9.4.8-2 makes a distinction in differentiating sources with different radioactivity levels.
Accordingly, FSAR Sections 11.5 and 9.4.8 should be reviewed and revised to
ensure a consistent presentation of design features and nomenclatures used in

demonstrating compliance with effluent concentration limits of Appendix B to Part 20.

b. Based on a review of FSAR Sections 11.5 and 9.4.8 figures and descriptions, it is not
clear if a radiation detector is missing or one needs to be relocated in Figure 9.4.8-2
on the line coming from the RWBVS Processing Rooms (Line C from Sheet 1 to
Sheet 2). In contrast, the corresponding lines from RWBVS Cells 1 and 2 show a
radiation detector for Lines A and B from Sheet 1 to Sheet 2 before the filter trains.
Accordingly, FSAR Sections 11.5 and 9.4.8 should be reviewed and revised to
ensure a consistent presentation of design and operational features in understanding
how RWBVS radiation monitors function and alert operators when effluent releases
could exceed the effluent concentration limits of Appendix B to Part 20.

C. In FSAR Table 11.5-1, the entry for the RWBVS radiation monitoring system
indicates that there are two iodine radiation monitors and four aerosol radiation
monitors. A review of FSAR Figures 11.5-1 and 9.4.8-2 indicates that the placements
of these monitors is not clear given that there are three input flows to the RWBVS
exhaust, one for Cell 1 and one for Cell 2 (Lines A and B from Sheet 1 to Sheet 2),
and one for the RWBVS Processing Rooms (Line C from Sheet 1 to Sheet 2). There
is no rationale provided for having one set of radiation monitors before each
particulate/charcoal train for Cells 1 and 2 vent exhausts and none after it, and no
explanations for the placement of the Processing Rooms monitor after the
particulate/charcoal train with none before it. Accordingly, FSAR Sections 11.5 and
9.4.8 should be reviewed and revised to provide the technical rationale for the
placement of radiation monitoring instrumentation in ensuring that effluent releases
do not exceed the effluent concentration limits of Appendix B to Part 20.

d. FSAR Section 9.4.8.5 provides information on instrumentation requirements.
However, Section 9.4.8.5 does not refer to FSAR Section 11.5 and Table 11.5-1 for
specific details on the associated radiation monitoring equipment. Accordingly, FSAR
Sections 11.5 and 9.4.8 should be reviewed and revised to ensure a consistent use of
internal references on radiation instrumentation design features in controlling airborne
radioactivity releases via the plant vent.

11.05-10
FSAR Sections 11.5.2 to 11.5.4 present the descriptions of PERMSS subsystems and Table
11.5-1 lists radiation monitoring instrumentation used to monitor airborne effluent streams from
the Access Building Ventilation System (ABVS), as described in FSAR Section 9.4.14. A
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review of subsystems listed in Table 11.5-1 and Figures 11.5-1 and 9.4.14-2 indicates that the
descriptions are inconsistent and incomplete.

11.05-11
FSAR Sections 11.5.2 to 11.5.4 present the descriptions of PERMSS subsystems and Table
11.5-1 lists radiation monitoring instrumentation used to monitor airborne effluent streams from
the Containment Building Ventilation System (CBVS), as described in FSAR Section 9.4.7. A
review of subsystems listed in Table 11.5-1 and Figures 11.5-1 and 9.4.7-1 to 9.4.7-5 indicates
that the descriptions are inconsistent and incomplete.
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a.

a.

FSAR Table 11.5-1 identifies only a sampling system for the ABVS, while FSAR
Figure 9.4.14-2 identifies a radiation monitor instead before the filtration train.
Accordingly, FSAR Sections 11.5 and 9.4.14 should be reviewed and revised to
ensure a consistent description of radiation instrumentation and design features used
in controlling airborne radioactivity releases via the plant vent.

FSAR Section 9.4.14.6 provides information on instrumentation requirements for the
ABVS. However, Section 9.4.14.6 does not refer to FSAR Section 11.5 and Table
11.5-1 for specific details on the associated radiation monitoring equipment for the
ABVS. Accordingly, FSAR Sections 11.5 and 9.4.14 should be reviewed and revised
to ensure a consistent use of internal references on radiation instrumentation design
features in controlling airborne radioactivity releases via the plant vent.

In FSAR Table 11.5-1, the two entries for the CBVS radiation monitoring systems
indicate that there are a total of four noble gas monitors (two process and two effluents),
two aerosol monitors, two iodine monitors, and one tritium monitor, all as process
monitors. A review of FSAR Figures 11.5-1, 9.4.7-2 and 9.4.7-3 indicates that the
placements of these monitors is not clear given that there are two input flows to the
CBVS exhaust, one from the full flow and one from the full flow purge exhaust. The
figures also show the placement of radiation monitors at three locations. The locations
are: one out of the low flow purge exhaust; one after the CBVS dual particulate/charcoal
filter train servicing only the low flow purge exhaust; and one before the single
particulate/charcoal filter train of the CBVS internal filtration subsystem. There is no
rationale provided for the placement of radiation monitors at these locations, no
explanation for the lack of a radiation monitor on the full flow purge exhaust line before
being routed to the Nuclear Auxiliary Building Ventilation System (NABVS) and no
details are provided in reconciling their locations shown in Figures 9.4.7-2 and 9.4.7-3.
Accordingly, FSAR Sections 11.5 and 9.4.7 should be reviewed and revised to provide
the technical rationale for the number and placement of radiation monitoring
instrumentation in ensuring that effluent releases do not exceed the effluent
concentration limits of Appendix B to Part 20.

In FSAR Table 11.5-1, the entries on Automatic Control Features (ACF) for the CBVS
radiation monitoring system are left blank with no details as to whether this system
includes features that perform automatic functions upon receiving a high radiation signal.
A review of FSAR Sections 9.4.3, 9.4.5, and 9.4.7 indicates that if elevated radiation
levels are detected, the CBVS exhaust flow can be diverted to the Safeguard Building
Controlled-Area Ventilation System (SBVS) and Nuclear Auxiliary Building Ventilation
System (NABVS). However, it is not clear if the isolation and diversion functions of
exhaust flows from the CBVS are automatic based only on responses of the monitors



listed for the CBVS; are dependent on conditions associated with the operations of the
monitors assigned to the SBVS and NABVS; or require manual operations based on the
described abnormal operating conditions and accidents. Accordingly, the ACF
provisions of Table 11.5-1 for the CBVS should be expanded upon in distinguishing the
automatic isolation of CBVS dampers in directing exhaust flows to the SBVS and
NABVS, and isolation features (automatic or manual as the case may be) for abnormal
operations and accident conditions in demonstrating compliance with effluent
concentration limits of Appendix B to Part 20.

c. FSAR Section 9.4.7.5 provides information on instrumentation requirements for the
CBVS. However, Section 9.4.7.5 does not refer to FSAR Section 11.5 and Table 11.5-1
for specific details on the associated radiation monitoring equipment for the CBVS.
Accordingly, FSAR Sections 11.5 and 9.4.7 should be reviewed and revised to ensure a
consistent use of internal references on radiation instrumentation design features in
controlling airborne radioactivity releases via the plant vent.

11.05-12
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FSAR Sections 11.5.2 to 11.5.4 present the descriptions of PERMSS subsystems and Table
11.5-1 lists radiation monitoring methods used to monitor airborne effluent streams from the
Annulus Ventilation System (AVS), as described in FSAR Section 6.2.3. However, Section
6.2.3.5 does not refer to FSAR Section 11.5 and Table 11.5-1 for specific details on the
associated radiation monitoring equipment for the AVS. Accordingly, FSAR Sections 11.5 and
6.2.3 should be reviewed and revised to ensure a consistent use of internal references on
radiation instrumentation design features in controlling airborne radioactivity releases via the
plant vent.
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