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ABWR Standard Safety Analysis Report

11.2 Liquid Waste Management
11.2.1 Design Basis
11.2.1.1 Design Objective

The Liquid Radwaste System is designed to segregate, collect, store, and process
potentially radioactive liquids generated during various modes of typical plant
operation: startup. normal operation, hot standby, shutdown, and refueling. The system
18 designed such that it may be operated 1o maximize the recycling of water within the
plant, which would mmnimize the releases of hquid to the environment. Maximizing
recycling serves to minimize the potential for exposure of persons in unrestricted sreas
from the hiquid release pathway.

11.2.1.2 Design Criteria

The critenia considered in the design of this svstem include (1) minimization of solid
waste shipped for burial, (2) reduction in personnel exposure, (3) minimization of
offsite releases, and (4) maximizing the quality of water returned to the primary sysicm.

Per General Design Criterion 60 of 10CFR50 Appendix A, the Radwaste System design
includes means to suitably control the release of radioactive materials in gaseous and
hiquid effluents and to handle radioactive solid wastes produced during normal reactor
operation, including anticipated operational occurrences. These operational
ocourrences include condenser leakage, maintenance activities, and process equipment
downtime. The Liquid Radwaste System provides one discharge line to the canal.
Radiation monitoring equipment is placed on this line to measure the activity
discharged and 1o assure that specified limits are not exceeded. The single discharge
line is fed by the hot shower drain (HSD) sample tanks (a very low level radioactivity
source ) or one of the two sample tanks which usually contain condensate quality water.

In addition 1o providing a means for a controlled (i.¢., batch) discharge, the sample
tanks also function as surge tanks to minimize or delay the offsite discharge of hquid
volume for which there is no immediate room available in condensate storage.

Means are provided for monitonng effluent discharge paths that may be released from
normal operations, including anucipated operational occurrences and from postulated
acadents. The monitoring of liquid release as required by GDC 64 is accomplished in
two steps. First, the sources of release are only from either the HSD receiver tank or the
sample tanks. These tanks have the necessary connections to the sampling system to
allow analysis prior 1w discharge.

The Liquid Radwaste System is designed 1o treat process liquids with radionuclide

concentrations associaied with the design basis fuel leakage and produce water suitable
for recvdle 1o condensate storage. Plant water balance considerations may require the
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discharge of processed hiquids to the environs, in which case concentrations of
radionuchdes in the effluent will meet the requirements of J0CFR20. Liquid discharge
to the canal may be initiated from only one sample tank at a time, The discharge
sequence is mitiated manually. No single ervor or failure will result in discharge. The
design will maintain occupational exposure as low as practicable in accordance with
NRC Regulatory Guide 8.8 while operating with the design basis fuel leakage.

The low conductuvity waste (LOCW) filters, mixed-bed demineralizers and concentrators
are pressure vessels. The collection and sample tanks operate at atmosphenc pressure.

The Liquid Radwaste System is essentially a manualstart and automatic-stop process.
Process and radiation instruments are described in Section 11.5. The instrumentation
allows for the initiation of processing from the luelded control room area. To ensure
that the system performs its intended functuon in the event of failure of key

components, redundancy is provided

Input to parallel tankage is a feature of the design. Upon high level signals, inputs are
automatically routed 1o a parallel tank. H input should continue, high-high level results
in annunciation in the radwaste control room. Where practical, individual tanks and
process equipment are located in separately shielded rooms. Pumps and valves in
general are located in dedicated operating gallenies. Piping to and from these pumps
and valves penetrate shicld walls only to the extent necessary to connect to the process
equipment. Runs of piping between process equipment are contained either within the
shielded areas or shielded pipe runs so that operating personnel exposure is kept to a
minImwm

Quality Classification, Construction, and Testing Requirements

Equipment and piping are designed and constructed in accordance with the applicable
codes histed in Table 11.2-1. The equipment and piping will comply with the
requirements of Regulatory Guide 1.143.

Regulatory position C.1.2.1 of Regulatory Guide 1.143 requires that high level in the
condensate storage tank be alarmed. Activities which send water 1o the condensate
storage tank are controlled either in the radwaste building control room or the main
control room. The location of alanus is interpreted 1o be in the radwaste building
control room and the main control room.

Seismic Design

The buildings housing the liquid radwaste processing equipment are designed in
accordance with the Uniform Building Codes. These buildings are not designated as
Sewsmic Category L Per regulatory position 1.1.3 of Regulatory Guide 1.43, the base mat
and outside walls are Seismic Cartegory 1 to a height necessary to retain spilled liquids
within the building

Liguid Waste Management — DRAFT
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11.2.1.3 Occupational Exposure

Design features to minimize occupational exposure include:

(1

(2)

(3)

(5)
(6)
{7)

(8)

Design of equipment to minimize senvice time

Location of insttuments requiring calibration in a central station outside of
equipment cells

Arrangement of shield wall penetrations to avoid direct exposure to normally
occupied areas

Piping design to minimize crud traps and plateout (there are no socket welds
in contaminated piping systems)

Provision for remote pipe and equipment flushing
Utilization of remote viewing and handling equipment as approprate
A centralized sampling station to minimize exposure time

Controlled tank vents

Design of the building venulation system includes provision for removal of

radiohalogens if the actual dose pathways in the environs indicate the potential of

exceeding the annual dose objectives of 10CFR50 Appendix 1.

11.2.2 System Description

The Ligud Radwaste System s composed of three subsystems designed 1o collect, treat,

and recycle or discharge different categories of waste water. The three subsystems are

the Low Conducuvity Subsystem, High Conductivity Subsystem, and Detergent Waste

Subsystem

11.2.2.1 Low Conductivity Subsystem

This subsystem collects and processes clean radwaste (e, water of relatively low

conductvity) . Equipment drains and backwash transfer water are typical of wastes found

in this subsvstem. These wastes are collected, filtered for removal of insolubles,

demineralized on a mixed resin, deep-bed demineralizers for removal of solubles,

processed through a second polishing demineralizer, and then routed to condensate

storage unless high conductivity requires recvcling for further reatment. A second

LOW filter, arranged in parallel with the first, is also provided

Ligund Waste Management — DRAFT 11.2-3
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11.2.2.2 High Conductivity Subsystem

This subsystem collects and processes dirty radwaste (i.c., water of relatively high
conductivity and solids content) . Floor drains are typical of wastes found in this
subsystem. These wastes are collected, chemically adjusted to a suitable »H for
evaporation, and concentrated in a forced-circulation concentrator with a submerged,
steam-heated element 1o reduce the volume of water containing contaminants and to
decontaminate the distillate. The distillate 18 demineralized 10 remove any soluble
contaminants that could potendally be carried over from the concentrator

11.2.2.3 Detergent Waste Subsystem

This subsystem collects and processes detergent wastes from personnel showers and
laundry operations. Normally, detergent wastes are collected in one of two detergem
drain tanks and processed through a detergent filter and discharged.

Decontamination factors used for evaluations of the system are within those values in
Tabie 1-5 of NUREG-O016.

Detergent wastes will be discharged after filtration. However, during penods of high
laundry use, such as dunng outages, excess laundry above the capacity of the plant
laundry will be sent offsite for processing by a licensed vendor. By administrative
coutrol, the amount of activity from both detergent wastes and from the LCW sample
tasks will be limited so that the 1otal annual liquid releases will not exceed 6.1 Ci/year.

11.2.2 4 Estimated Releases

11.24

The Liquid Radwaste System is designed with adequate margin so that hiquid wasie
should not be discharged except as needed to maintain the plant water balance.
Radwaste operanonal flexibility is required to assure continued plant operation. Under
these conditions, discharge of excess water processed through the High Conductivity
Subsystem may be desirabie.

The various stream flow rates and the different combinations of events that supply water
to the radwaste system for the treatment have been tabulated. The radwaste system is
conservatively designed (o handle the largest volume expected 1o be produced. The
liquid radwaste subsystems have ample capacity to process the maximum daily
generation rate of liquid wastes as shown in Table 11 2-2.

Regeneration of the condensate demineralizers will not be performed. NUREG-0016,
Rev. 1, recommended complete resin regeneration, which produced a large volume of
waste, every three 1o five days. The resin will be replaced when necessary. Titanium-
tubed condensers have been virtually leak-free. Also, the use of condensate hollow fiber
filters before the condensate demineralizers have reduced the amount of inseluble

Liquid Waste Management — DRAFT
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solids which come into contact with the resin. As a result, it is expected that resin
replacement will be less than once per year,

Decanting of the CUW phase separator is an infrequent event, It is expected 1o occur
once each six months with an expected volume of 68 m®. The LOW Subsystem can
process this volume in addition to the other wastes.

The components of the Liquid Radwaste System are sized based on processing the
maximum daily volume within 24 hours. The critena is more conservative than basing
the sizing upon normal expected waste volur. s,

11.2.25 Release Points

The release point for hiquid discharge 1o the environment is the discharge of the
effluent from the sample tanks or the shower drain sample tanks as indicated on the
process diagram (Figure 11.2-1)

11.2.2.6 Dilution Factors

Dilution factors used in evaluating the release of liquid effluents are site dependent;
however, for the purpose of evaluating the radwaste svstem against design objectives
stated in Subsection 11.2.1, 1t is conservatively assumed that the expected 0.1 Ci/yr is
released 1o a discharge canal having a flow of 340 m*/hr. Also, it is assumed that a
dilution factor of five exists between the discharge canal and subsequent consumption
or recreational activity involving liquid effluent. These assumptions are considered very
consenvative and are expected bound conditions found at any actual site.

If it assumed that 10% of the treated waste from the high conductivity subsystem is
discharged, then the annual activity release of fission and activation products would be
0.002 cunies (excluding trittum ), based on operating with the design basis radicactivity
concentrations with an 80% plant capacity factor. The annual average liquid releases
and the iquid pathway dose analyses are shown in Tables 12.2-22 and 12.2-23. They
were calculated assuming release of up 10 0.05 Ci/y of detergent waste and 0.05 Ci/y of
treated HOW, A dilution flow of 340 m”/hr for evaluation of compliance with 10CFR* 9
and an additional dilution by a factor of ten in the discharge canal for dose evaluations
were used. Table 12.2-22 and Table 12.2-23 discharges are in comphance with 10CFR50,
Part 50, Appendix 1.

The reactor coolant acuvity (RCA) fraction for each substream of the LCW and HCW
are shown in Table 11 2-3.

The capabilites of the 1ank, pumps and other components of the liquid radwaste
subsvstems are in Table 11.2-4.

Liguid Waste Management — DRAFT 11.25
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: 11.2.3 Tank Resistance to Vacuum Collapse

Several low pressure tanks in the hiquid waste management system and in other systems

that could contain reactor water were evaluated for potenual vacuum collapse. The only
tanks in the liquid waste management system that can contain reactor water, diluted
with other wastes, are the LOW and HCW collector tanks. These tanks are vented to
preclude vacuum collapse. Vessels coded for mternal pressure in excess of 0,35
kg/cm®g have, in general, been demonstrated to sustain full vacuum.

11.2.4 COL License Information

The COL applicant shall provide the following which apply on a plant-specific basis.

(1)

(2)

(3

(4

{H)

()

1126

Compliance with Appendix 1 1o 10CFR50 and the guidelines given in ANSI
Std. N13. 1, "Guide to Sampling Airborne Radioacuve Materials in Nuclear
Facihues”, Regulatory Guide (RG) 1.21, "Measuring and Reporting
Radioactvity in Solid Wastes and Releases of Radioactive Materials in Liquid
and Gaseous Effluents from Light-Water-Cooled Nuclear Power Plants”, and
RG 4.15, "Quality Assurance for Radiological Monitoring Programs (Normal
Operation)—Effluent Streams and the P ovironment” shall be provided.

A radiatvon monitor in the discharge line that will automatically terminate
liquid waste discharges from the LOW, HOCW or detergent waste subsystem if
radhation measurements exceed a predetermined level set by the COL
applicant to meet 10CFR20, Appendix B, Table 2, Column 2 for the applicable
subsystem shall be provided.

Specific administrative controls and liquid effluent source terms 1o limit the
hiquid wastes 10 0.1 Ci/vr shall be provided.

Procedures for demonstration of compliance with 16CFR50 (Appendix 1)
Sections 11 and 11 shall be provided.

Administrative controls 1o limit the instantaneous disc harge concentrations of
the radionuctides in liquid effluents 1o an unrestricted area to within the limits
n 10CFR20, Appendix B, Table 2, Column 2 shall be provided.

Quahity assurance {(operations) provisions of the liquid radwaste systems shall
be provided

Liguid Waste Management — DRAFT
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Table 11.2-1 Equipment Codes for Radvgasto Equipment
(from Table 1, RG 1.143)
ir i - Vender
| Qualification Inspection
: and and
Equipment Design and Fabrication Materials Procedures  Testing
F;-s;d;; Vessels ASME Code Section ASME Code ASME Code ASME Code Section
, Vill, Div. 1 Section 1l Section IX Vill, Div. 1
Atmospheric ASME Code' Section Ill, ASME Code'  ASME Code ASME Code' Section
| Tanks Class 3,0r AP| 850,01 Section Il Section IX Hl, Class 3, or AP| 650,
| AWWA D-100 or AWWA D-100"
10-15 psig Tanks  ASME Code® Section Ill, ASME Code’  ASME Code ASME Code® Section
, Class 3, or API 620" Section Il Section IX  1ll, Class 3, or API 620"
'Heat Exchangers ASME Code Section ili, ASME Code ASME Code ASME Code Section
! Div. 1 and TEMA Section |l Section IX Vill, Div. 1
| Piping and ANSI B31.1 ASTM and ASME Code ANSIB311
|Valves ASME Code Section IX
‘ Section i
| Pumps Manufacturer's ASME Code ASME Code ASME Cnde® Section
‘ Standards’ Section |l or Section IX i1, Cluss 3; or
Manufacturer's (as required) Hydraulic Institute

Standard

* Manufacturer's material certificates of compliance with material specifications may be provided in
lieu of certified material.

1 Fiberglass-reinforced plastic tanks may be used in accordance with appropriate articles of Section
10 of the ASME Boiler and Pressure Vessel Code for applications at ambient temperature.

¥ ASME Code stamp, material traceability, and the quality assurance criteria of Appendix B to
10CFR50 are not required. Therefore, these componems are not classified as ASME Code Class 3.

f Manutacturer's standard for the intended service. Hydrotesting should be 1.5 times the design

pressure
Table 11.2-2 Capability of Liquid Radwaste Subsystems
to Process Expected Wastes
\T— Hours to
| Capacity of Limiting Normal Waste Maximum Daily Process Max.
Subsystem  Processing Equipment Generation Rate  Generation Rate Daily Rate
LCW 30m e 720m3day  55m°/day 615 m*/day 20.5 hr
HCW 6mihr 184 mday 15 mP/day 65 m?/day 108 hr
DW 12mihr 288mPday  31.3 m¥day 79 m®/day 6.7 hr

Liguid Waste Management - DRAFT
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Tabie 11.2-3 Reactor Coolant Activity (RCA) Fraction

[ LCW ACTIVITY
[ Drain Volume
Area Drain Source Activity" m®/day
Iwﬁhr;;éﬁ—“mm Steam vaive seal leakage R 1.5
| D/W cooler drain R 29
lReamor Building Steam valve seal lrakage Rx0.1 15
i Sampling drain Rx0.1 43
i CRD pump seal drain Rx01 0.2
Others R x0.1 9.0
Turbine Building Sampiing Drain R x 0.001 2.7

Others R x 0.001 12.3
| Radwaste Building Sapling Drain Rx01 0.05
i Others Rx0.1 4.95
| Others Rx0.1 10.0
| HCW Activity
EReamo: Building Floor Drain R x 0.01 5
!Turbme SQuilding Floor Drain Rx 0.01 5
;Servu:e Building Floor Drain R x 0.01 2
'Radwaste Building Floor Drain Rx0.01 3 '

| S SN —

* R = specific activity of reactor water

Chemical wastes are expacted as follows:

Floor Drain
Laboratory drain

Condensate from
solidification sys

Total

1128

0.065 m°iday
0.01 m¥*/day

0.026 m*/day
0.101 m/day

Liquid Waste Management — DRAFT
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Table 11.2-4 Capacities of Tanks, Pumps, and Other Components

‘Component Volume or Process Flow Rate
LCW System

LCW Collector Tanks (two) 439 m*Aank
LCW Hollow Fiber Filter (two) 15 m*/unit
LCW Demineralizer (one) 30 m3hr

| LCW Backup Demineralizer (one) 36 m/hr

LCW Sample Tanks (two) 430 m3Atank

| RW/B LCW Sump am?

|RW/B LCW Sumip Pumps (two) 10 m* hr/unit
|LCW Collector Pumps (two) 220 m¥hrjunit
iLCW Sample Pumps (two) 220 m®/hr/unit
HCW System

| HCW Collector Tank (two) 45 m3#tank
HCW Evaporators 3.0 m3/hr/unit
HCW Demineralizer 6.0 m¥hr
HCW Distillate Tank 16m?

HCW Collector Pumps (two) 60 m*/hriunit
HCW Distillate Pumps ftwo) 30 m?mrjunit
'HCW Evaporator Recirculation Pumps (two) 600 m*/hr/unit

RW/B HCW Sump am?

RW/B Sump Pump (two) 10 m*hr/unit
iWaste Sludge System

CUW Backwash Receiver Tank 60 m?

CF Backwash Receiving Tank 60 m?

CUW Phase Separator (two) 100 m*/unit
Spent Resin Storage Tank 50 m?

CUW Backwash Transfer Pump (two) 120 m?/hr/unit
CF Backwachk Transfer Pump (two) 120 m?/hr/unit
Decant Pump (two) 10 m¥hejunit
Slurry Recirculation Pump (two) 200 m*hr/unit

Sludge Pump (two)

L

10 m?hrjunit

Liguid Waste Management — DRAFT
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Table 11.2-4 Capacities of Tanks, Pumps, and Gther Components (Continued)

Component

Vduiwhoeusﬂowﬁnto

Spent Resin Slurry Pump (two)
Concentrated Wate System
'CONW Liquid Waste Tank {two)
CONW Liguid Waste Pump (two)
Detergent Waste System

HSD Receiver Tank (one)

HSD Sample Tanks (two)

HSD Receiver Pumps (two)

HSD Sample Pumps (two)

HSD Filters (two)

100 m>/hr/unit

16 m ftank
32 m/hr/unit

33 m?

210 m*/each
25 m¥hr/each
80 m*/hr/each
6 m>/hr/each

Notes.

11} Each HSD receiver tank is capahie of collecting the normal volume of detergent wastes, 11.3
m3/day. This subsystem collects waste liguids from systems that are normally nonradioactive but
may, under certain conditions, come into contact with radioactive liquids. The storm drains are sent
to the HSD sample tanks from whicii it is discharged if desired. If needed, the storm drain water
may be treated by the HSD filters prior to discharge.

{2) Water is discharged from this system from the HSD sampie tanks.
{31 The following are pro- s flow rates. The remainder of the fiow is recycled.

Pumye Process Flow Process Flow
Rate - m*/hr Diagram Stream No.
l LCW Coliector Pumps (two) 30 5
LCW Sample Pumps {two) 40 9
| HCW Collector Pumps (two) 6 26
HCW Distillate Pumps (two) 6 29

{4) The LCW sample tanks are shared by both the LCW and HCW systems,

Nna 1w
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The following figures are located in Chapter 217 (C size, 17" x 22"):

Figure 11.2-1 Radwaste System PFD (Sheet 1)

Liguid Waste Management — DRAFT 11.2-11/12
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11.3 Gaseous Waste Management System
11.3.1 General

I'he objectve of the Gaseous Waste Management (GWM) or Offgas System is 1o process
and control the release of gascous radicactive effluents to the site environs so as to
mainiain the exposure of persons im unrestricted areas to radioactive gaseous effluents
as low as reasonably achievable (10CFR50 Appendix I). This shall be accomplished
while mamtaining occupational exposure as low as reasonably achievable and without

hmiting plant operation or availability.

I'he Offgas System provides for holdup and decay of radioactive gases in the offgas from
the air ejector svstem of a nuclear reactor and consists of process equipment along with

momtonng mstramentation and control components

I'he purpose of the Offgas Svstem s 1o minimize and control the release of radioactive
matenial into the atmosphere by delaying and fikenng the offgas process stream
contaimng the radioactive isotopes of krvpton, xenon, iodine, nitrogen, and oxvgen
sufficiently to achieve adeqguate decay hefore discharge from the plant.

The Offgas Svstem design monimizes the explosion potential in the Offgas System
through recombination of radiolvic hvdrogen and oxvgen under controlled

condinons

11.3.2 Design Criteria

I'he Offgas Svstem is designed to limit the dose 1o offsite persons from routine station
releases 1o significanthy less than the limits specified in T0CFR20 and to operate within

the relevant limits speaified in the technical specifications.

As a conservative design basis for the Offgas Svstem, an average annual noble radiogas
source erm (hased on 30-mimute decay) of 100,000 pCi/sec of the 1971 mixtare will be
assumed. Table 11 51 provides the design basis noble gas source terms referenced to
Saminute decay. The system is mechamcally capable of processing three umes the
source term without affectung delav time of the noble gases. Also histed is the isotopic
distribution at t=0. With an air indeakage of 51 sm” /b, this treatment system results in
a delay of 46 hours for krvpton and 42 days for xenon

Using the given isotopic activities at the discharge of the Ofigas System, the
decontamination factor for each noble gas isotope can be determined

Subsection (117 1 presents source terms for normal operational and anticipated
occurrence releases to the primary coolant. The table m this section, if not designated
otherwise, is based upon a design basis ofigas release rate of 100,000 pCi “sec of noble
gases and 700 i “sec of 1131, For normal expected condition, the leak rates and doses
are expected 10 he less than one quarter of the design basis numbers.

Gaseous Weste *Asnagement Syatem - DRAFT 11.3-1
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The average annual exposure at the site boundary durning normal operation from all
gaseous sources i1 not expecied 1 exceed the dose objectives of TOCFR50 Appendix |
i terms of actual doses 1o actual persons (Subsection 12.2.2 4}, The radiation dose
design basis for the treated offgas 1s to provide sufficient holdup unul the required
traction of the radionuclides has decaved with the daughter products retained by the
charcoal and the High Fihicienoy Partculawe Air (HEPA) filter

The Offgas Svstem equipment is selected, arranged. and shiclded to maintain

TR up;uinna! exposure as low as reasonably achievable in accordance with NRC

Regulatory Gande 8.8

The Offgas System is designed to the requirements of the General Design Criteria

previously described in Subsecton 11.2.1.2,

The Offgas System is also designed to the following codes and standards:

{1}

(2)

LS Nuclear Regulatory Commission, Code of Federal Regulations, 10CFR20,
Standards for Protection Against Radiation; and 10CFR50 Appendix 1,
Numerical Guides for Design Objectives and Limiting Conditions for
Operation to Meet the “As Low As Is Reasonably Achievable” tor Radioactive
Material in Light-Water Cooled Nuclear Power Reactor Effluents.

Nuclear Regulatory Commission {NRC), Regulatory Guide 1.143, Design
Guidance for Radioactive Waste Management Systems, Structures, and
Components Installed in LightWater-Cooled Nudlear Power Plants.

Amenican Society of Mechanical Engincers (ASME) Boiler and Pressure
Vessel Code. Secnon VITI—Division 1.

Amenican Institute of Steel Construction {AISC). Manual of Steel
Construct:on, 7th Ediion.

Amernican National Standards Institute ANSHANSA5 4, Gaseous Radivactive
Waste Processing Svstems for Light Water Reactor Plants

11.3.3 Process Description

1132

r T oy T B e SN RTINSl SR el | <
|
|
|
i
|
|
|

11.3.3.1 Process Functions

Major process functions of the Offgas Svstem include the following:

(1)

Dilution of air ejector offgas with steam to less than 4% hydrogen by volume

Recombinanon of radiolvtic hydrogen and oxygen into waer 10 reduce the
gas volume 10 be treated and the explosion potential in downstream process
components

Gaseous Waste Management System — DRAFT
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| (8)

(4)
(5)
(6)
(7)

(8)

Two-stage condensate of bulk water vapor first using condensate and then
chilled water as the coolant reducing the gaseous waste stream temperature 1o
IS°C or less

Dynamic adsorption of krvpton and xenon isotopes on charcoal at about 38°C
Filtration of offgas

Monitoring of offgas redicacuvity levels and hydrogen gas concentration
Release of processed offgas to the atmosphere

Discharge of liquids 1o the main condenser and radwaste systems

| Major process functions of the ventilation svsteins are described in Section 9.4,

11.3.3.2 Process Equipment

Major process equipment of the Offgas System consists of the following:

(1

(2)

(3
(4)
{H)
(6)

(7)

Steam dilution jets as part of the main condenser air ejector assembly (not a
part of the Offgas System)

Recombmers, including a Preheater section, a Catalvs: section, and a
Condenser section

Cooler<condensers

Activated charcoal adsorbers

High efficiency particulate air (HEPA) filter
Monitoring instrumentation

Process mstramentation and contiols

Major process equipment of the ventilation systems are described in Section 9.4

11.3.3.3 Process Facility

i The Offgas System process equipment is housed in a reinforced-concrete structure to

] provide adequate shiclding. Charcoal adsorbers are installed in a temperature
monitor=d and controlled vault. The facility is located in the Turbine Building to
minimize piping.

Gaseous Waste Managemer System — DRAFT 11.3-3
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Reactor condensate is used as the coolant for the offgas condensers. In this capacty:

(1) The temperature of condensate supplied to the offgas condenser should not
exceed 56 6°C dunng peniods of normal operation nor 453°C during periods
of startup (main condenser evacuation) operation.

(2)  The pressure of condensate supplied to the offgas condenser should not
exceed the design pressure of the condenser,

(%) Reacror condensate isolation valves should be normally open to both
recombiner condensers.

I any of these conditions cannot be met with reactor condensate, the coolant should be
supplied by a closed cooling water system of reliability and qualhity equal to that of
reactor condensate.

The gaseous waste stream s then cooled 1o 18°C or less in the cooler condenser, Chilled
water (7°0) 1s used from the HNCW Svstem (Subsection 9.2.12). The cooler condenser
is located immediately above the offgas condenser and is designed tc +.  10ve any
condensed mosture from the gaseous waste stream. The condensed mo.sture drains
into the ofigas condenser where it s sent o the main condenser.

The gaseous waste stream 1s heated to approximately 38°C by ambient heaung in the
¢harcoal vault

Chapter 12 provides the radioactivity inventonies of the major Offgas System
components during normal plant operation. Radiation shielding design provides
adequate protection of instrumentation and plant personnel required to monitor and
operate the system,

11.3.4 Offgas System Description
11.3.4.1 Releases

1134

The sigmficant gaseous wastes discharged to the Offgas System during normal plant
operaiion are radiolytic hydrogen and oxygen, main condenser air inleakage, and
radioactive isotopes of kivpton, xenon, nitrogen and oxygen. The radiation dose from
gascous discharge is primarily external rather than ingestion or inhalation. When
releasing gases from the plant, the plume or cloud is the source of radiation to the
ground. The maximum radiation corresponds to the zone of maximum ground
concentration. This, in turn, 1s a function of wind velocity and direction, the presence
of building ebstructions in the wake and other meteorological conditions in the area.
From the foregoing considerations, a maximum release rate from the plant stack or vent
can be established such that the maximum radiation dose 1o any area in the environs is
not exceeded.

Gaseous Waste Management System -— DRAFT
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Radinactive particles are present as a result of radioactive decay from the noble gas
parents. These particulates are removed from the ofigas stream by the condensation,
adsorption, and filiration equipment. Therefore, effectively no radioactive particulates
are released from the Offgas System o the plant stack or vent.

Radioviodines (notably F131) may be present in significant quantities in the reactor
steam and 10 some extent carned over through the condensation stages of the Offgas
Systeni. Removal of jodine takes place in the passage of process gas through the
activated charcoal adsorbers, so that essentially no jodine is released from the Offgas
System to the plant stack or vent.

The critenion tor release of gaseous wastes to the atmosphere, excluding accidem
sequoences, is that maximum external radiation dosage 1o the environmment be
maintaied below the maximum dose objectives of Appendix | to 10CFR50 in terms of
actttal doses to actual offsite persons. An instantaneous release rate, established by
TOCFR20, of several times the annual average permissible release rate it may be
permitted as long as the annual average is not exceeded, Every reasonable effort has
been made 10 keep radiation exposures and release of radioactive materials as low as
reasonably achievable (ALARA). The Offgas System discharge is routed to the plant
stack.

11.3.4.2 Process Design
Phe Ofigas Svstem is illusteated in Figare 11.3-1.

T'he SJAF suction valving is constrained to incorporate a minimum time period in
bringing the recombiner units from zero to full ofigas flow in order to limit transient
stresses, The minimum time period is 60 seconds, equivalent to lincar valve
characteristics. The SJAE suction valving and sream supply valving is operable from the
main control reom.

11.3.4.2.1 Dilution Steam

I'he last siage of the air ejector is:
{11 Nencondensing

(2)  Alwavs supphied with sufficient steam to maintain the hvdrogen concentration
downstream at less than 4% by volume

(%) Located in close proximity 1o the previous condensing stage in order to
minimize the length of fine carrving a detonable mixwre

(4)  Provided a backpressure capability

Gaseous Waste Management System — DRAFT 1135
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(%) An mienuonal air bleed equal to minimum air flow is imtroduced into the
system upstream of the operating recombiner when the main condenser air
inteakage falls below the defined minimum air flow of 10 m"/he. The out-of-
service recombiner catalyst is heated to at least 121°C by diluted steam
mjection before admitting process gas (containing hydrogen) to the
recombiner. Three temperature sensing elements are provided in each
catalyst bed and are located 10 record the temperature profile from inlet 10
outlet.

11.3.4.2.3 Condensing

The oftgas condensers cool the recombiner effluent gas to a maxionam temperature of
68°C for normal operaton and 57°C for startup operaton. The condenser includes
baffles 1o reduce moisture entrainment in the offgas. The unit is sized 1o handle the
required dilution steam load, in additon to allowing for 5% plugged tubes. The drain
is capable of draiming the entire process condensate, including the 15% excess plus 9
m b, from the unit at both startup and normal operating conditions, taking into
account the possibility of condensate flashing in the return line to the main condenser.
I'he drain also incorporates a flow element so that higher flows due to tube leakage can
be easily identfied. The drain is a passive loop seal with a block valve operable from the

man control room.

The gascous waste stream is then cooled 1o 18°C or less in the cooler condenser. The
cooler condenser is designed to remove any condensed moisture by diaining it to the
offgas condernser

11.3.4.2.4 Adsorption

The acuvated charcoal uses “arbitrany” adsorption coefficient Karb values for krypton
and xenon at 25°C of at least 60 and 1170 cm” /g, respectively (cm” defined at 0°C and
10 atmaosphere). Separate Karb laboratory determinations of krypton and xenon are
made for each manufacturer’s Jot unless the manufacturer can supply proof convincing
to the prrchaser that other lots of the same production run immediaiely adjacent to the
lot rested are equivalent to the lot tested with respect 1o krypton and xenon adsorption.
Other adsorpuon tests (e g, dynamic coefficients) may be acceptable, provided their
cquivalence to Karb tests for this purpose can be demonstrated. Charcoal particle size
is 816 mesh (USS) with less than 0.5% under 20 mesh. Maisture contentis less than 2%
by weight. Ignition temperature will be above 150°C in air. Properties of activated
charcoal used in the adsorber vessels are on optimization of the following:

(17 High adsorption for krypron and xenon
(2 High physical stabihity

(%) High surface area

Caseous Waste Managament System — DRAFT 11.37




F._.-— e s B R R R R R R R R R o

.
F e

2 23A6100 Rev. 2
| ABWR Standard Safety Analysis Report
:
]
}i (4) Low pressure drop
1
|L {(5) Low moisture content
‘I
(6)  Hgh ignition temperature
| (7))  Dustfree structure

The krypton and xenon holdup time is closely approximated by the following equation:

KM

| T = < (11.5-1)
\ \
)
| where
| T = Holdup time of a given gas

Ky = Dynamic adsorption coeflicient for the given gas
‘j M = Weight of charcoal
1
| V = Flow rate of the carnier gas in consistent units

Dynamic adsorption coefficient values for xenon and krvpion were reported by
Browning (Reference 11.%1). General Electric has performed pilot plant tests at the
Vallecitos Nuclear Center and the results were reported at the 12th AEC Air Cleaning
Conference (Reference 11.3-2).

11.3.425 Fi'tration

The filter assembly contains a single high efficiency waterresistant filter element
, capabie of removing at least 99.97% of 0.3 micron particles, as tested at the factory with
b mono-dispersed dioctvlphthalate (DOP) smoke. The initial flow resistance of the filter
does not exceed 254 cm water gauge (WG) at a water saturated air flow of 425 m”/hr.
An upstream demister pad is not required in the filter assembly. The filter is capable of
operating under 100% relative humidity conditions,

11.34.2.6 Noble Gas Mixture

The fission product noble gas composition used as the nominal design basis is
100,000 pCi/sec (after 30-minute decay) as defined in Section 11.1. During normal
operation with no fuel leaks, a release rate of noble gases of about 100 uCi/ sec (after
St-minute decay) may occur due 1o minute quantities of uranium contamination. The
system s also capable of sate mechanical operation at release rates of up to

400,000 pCi /sec (after 30-minute decay). However, the limits of Subsection 11.3.4.1 are
calculated based upon the design basis activity releases.

1138 Gaseous Waste Management System — DRAFT
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11.3.42.7 Air Supply

Carnier gas is the air leakage from the main condenser after the radiolvtic hydrogen and
oxygen are removed by the recombiner. The air inleakage design basis is conservatively
assumed 10 be 48.2 m®/hr total. The Sixth Edition of Heat Exchange Institute
Standards for Steam Surface condensers (Reference 11.3-3), Paragraph S1 (c) (2),
indicates that with certain conditions of stable operation and suitable construction,
noncondensibles (notincluding radiological decompositon products) should not

exceed 10 m”/hr for large condensers.
An air bleed supply is provided for:
(1) Dilution of residual hydrogen at air inleakages below 10 m®/hr
(2) Valve stem sealing
(%) Recombiner stastup
(4) Blocking dunng maintenance
(5 Insttument operation
(6)  Providing an air flow through the standby recombiner when processing offgas
(77 Purging gas moxtures from process and instrument lines prior 1o maintenance

For dilution, at operating flows below 10 m® /ha, the air bleed is 10m®/hr. Air flow rates
for system purging are specified as normal flow. These normal air purge flow rates are
not used while the system processes reactor offgas. The air is supplied from a
compressor which does not use oil for Tubrication of the compressor evlinder, as oil
compromises the performance of the catalytic recombiners and charcoal adsorbers. All
sources of air capable of entering the process downstream of the cooler condenser (ie.,
valve double stem seals) have a dew point of less than -1°C. During both startup and
normal operation, 1.7 m”/hr of air is bled 10 the standby recombiner train Just
downstream of the final SJAE suction valve for train purging after switchover. Flow
indicators are provided on all air bleed hines to assure that proper air flow is being
delivered to the process ine or equipment. The air supply is protected from back flow
of process gas by two check valves in series or a check valve and a pressure control valve
in series.

11.3.4.2.8 Charcoal Vault Temperature

The charcoal adsorber vault air conditoning system is controlled at any selected
temperature within a range of 29°C 10 41°C. The temperature of the vaultis maintained
as indicated in Subsection 11 3.4.3 15,

Gaseous Waste Management System — DRAFT 11.38
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11.3.4.2.9 Rangeability

The process can accommaodate reactor operation from 0 1o 100% of full power (fuli

power is defined as the Normal Operating Case). In normal operation, radiolytic gas
production varies linearly with thermal power. The process can accommodate an air
flow at 10 to 425 m” /hr for the full range of reactor power operation.

In addition, the process can mechanically accommodate a startup high air flow upon
mitiation of the steam jet air ejectors. This startup air flow results from evacuation of the
turbine condensing equipment while the reactor is in the range of about 3 to 7% of
rated power

11.3.4.2.10 Redundancy

11.3-10

All active equipment (¢.g.. pumps, valves and mstrumentation) whose operation is
necessary (o maintain operability of the Offgas System is redundant. Passive equipment
{e.g . charcoal adsorber) is not redundant. Instrumentation that performs an
information function and is backed up by design considerations or other
instrumentation need not be redundant. Instumentation used to record h «'rogen
concentration or activity release (e.g |, flow measurement, hydrogen analyzers) is also
redundant.

Design provisions are incorporated which preclude the unconuolled release of
radioactivity 1o the environment as a result of any single equipment failure short of the
equipment failure accident described in Chapter 15.

Design precautions taken to prevent uncontrolled releases of activity include the
tollowing:

(1) The system design minimizes ignition sources so that a hydrogen detonation
is highly unlikely even in the event of a recombiner failure.

12} The system pressure boundary is detonation-resistant in addition 1o the
measure taken 1o avoid a possible detonation.

(3y Al discharge paths to the environment are monitored—the normal effluent
path by the Process Radiation Monitoring System and the equipment areas by
the Area Radiation Monitoring System.

() Dilution steam flow to the SJAE is monitored and alarmed, and the valving is
required 1o be such that loss of dilution stcam cannot occur - ithout
coincident loss of motive steam so that the process gas is sufficiently diluted o
it is flowing at all

Gaseous Waste Management System — DRAFT
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them . Tags are anached to the lines, and adjacent notices are provided 1o warn of the
hazards of welding in these areas.

11.3.4.3 Mechanical Design

Portions of the system potentially contain a highly explosive mixture. Safety
considerations require that ignition sources be minimized and that the system have the

integnty to sustam an explosion.

Calculation methods for translation of detonation pressures into wall thickness are
summarized in the ANSI-55 .4 standard referenced in Subsection 11.3.2. Equipment
and piping will be designed and constructed in accordance with the requirements of
Table 11.2-1

11.3.4.3.1 Materials

Per Regulatory Guide 1,143, regulatory position 1.1.2, materials for pressure-retaining
components of process systems are selected from those covered by the material
specifications listed in Section 11, Part A of the ASME Boiler and Pressure Vessel Code,
except that malleable, wrought o1 castiron materials and plastic pipe are not allowed in
this application. The components satisfy all of the mandatory requirements of the
material specifications with regard to manufacture, examination, repair, testing,
rdentification and certficanon.

Brittle fracture control required of carbon steels used for equipment in the Offgas
Svstem s as follows:

(1) For equipment, piping, and valves with operating temperatures 93°C or
greater, there are no special requirements,

(2)  For equipment, piping, and valves with operating temperatures in the range 0
to 93°Cinclusive, there are no special requirements, except that high quahty
material is used (e.g., SA 106 pipe is used mstead of A-H3 material).

11.3.4.3.2 Pressure Relief

Adequate pressure relief is provided at all locations where it is possible to isolate a
portion of the system containing a potential heat source. Adequate pressure relief is also
provided downstream of pressurereducing valves 1o protect equipment from
OVETPIeSSUre.

* "Process system” refers to that portion of the Offgas Svstem that normally processes SJAFE offgas.

11.312 Gaseous Waste Management System — DRAFT
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11.3.4.3.3 Equipment Room Ventilation Control

The equipment rooms are under positive ventilation control. Environmental conditions
| are maintained within the following ranges:

i
Pressure Relative |
, (static cm Humidity  Air Turnover Rate |
' Area water gauge) Temp (C) (%) (room air changes) :
— |
Offgas Bldg. 0.0 o -0.63 4.4 min 20 min 3/hour |
' Arca, except 21 normal 40 normal '
Equipment Cells 40 max 90 max |
|
, Charcoal <063 14126 44 min 20 min 3/ hour
- Vault 35 normal 40 normal
65.6 max 70 max |
!
|
_ Other ofigas 063 10-1.26 4.4 min 20 min 3/hour |
: Equipment Cells 21 normal 40 normal
: 489 max 90 max
j Difterential pressure between general areas and equipment cells 1 at least 6 mm W.G,,
: 50 as 1o maintain a flow of air from clean areas into potentially contaminated areas. In l

additon, the general area air venulation system is capable of removing sufficient heat
from the process piping, equipment, motors, and instrumentation so as to maintain the
environmental temperatures in the ranges cited above. All equipment cell and charcoal |
vault ventlation air is discharged without passing through occupied areas, |

11.3.4.3.4 Maintenance Access

! Equipment will not normally be accessible for maintenance during system operation,
i All equipment is available during the annual plant outage. The following are
excepuons:
(1) The redundant offgas recombiner trains are located in separate rooms to
allow maintenance access 1o the standby train when processing offgas in the

operable train.

{2y Control valving and hydrogen analvzers are accessible for maintenance during

‘ the out-ofservice portion of their cvele.

i (31 Charcoal vault arr condinoning and ventilation equipment are accessible for

i maintenance during plant operation.

| i
:
i

1 |
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113435

113436

113437

Leakage

The leakage critena apply from the SJAE through the filter of the Offgas Svstem,
mcluding all process equipment and piping in between. Leakage from the process
through purge or tap lines 1o external atmospheric pressure should be less than

107 aum cc/sec and is not to be detectable by “soap bubble” test. This requirement does
not apphy 1o inline process valves. Leakage (o a normally occupied area does not exceed
107 atm ce/sec. Leakage from the process side of the equipment to the atmosphere at
a differential pressure of .36 kg /cm® is limited to the following maximums:

Leak Rate (atm cc/sec)

Zone Equipment Piece Zone Total
Instrument panels 1"

All process valves 107

SIAE o recombiner exit 1! por!
Recombiner exit 1o exit of first charcoal ank 107 5x 1077

Exat of first charcoal tank 10 exit of last bed 1o 107

Exit of last bed to exit of the system 10° 10

Instrament panels (e g, hvdrogen analyzers) connected to process gas are enclosed, the
enclosure maintained under a negatve pressure, and vented to an equipment vault or
to bailding venniation. To reduce instrument line leakage, welded rather than
threaded connections are used wherever possible.

Vents and Drains

Offgas Svstem drains, depending on source, should be routed to either the condenser
hotwell or 10 the Radwaste System. All piping is provided with high point vents and low
pomt drams to permit system drainage following the hydrostatic test. These vents and
drains are scalwelded dosed prior to the final leak test. All piping is pitched to allow
draiming to the nearest line or equipment drain. A water drain is provided on the
process line just upstream and downstream of the charcoal tanks. The process line to
and from the charcoal adsorbers is sloped so that there are no intervening low spots to
Aot as waler ll"dp\

Valves

No vawes controlling the flow of process gas are located in the charcoal adsorber vault.
Gate valves are risingstem, wedge type. Valve operators may be chosen for operating
pressure service (about (.35 kg/cm®) rather than for the ASA rating required of the
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; valve body for explosion resistance. For all valves exposed 1o process offgas, valve seats
: (trim) are all metal and spark resistant; that is, at least one surface should be fabricated

from one of the following materials or equivalent: American Brass Co. Everdur,
Bervilium Corp. of Amenica-Bervico, or Allegheny Ludlum-Nitanol.

: All valves exposed to process gas have bellows stem seals, double stem seals o

| equivalent. Bellows design pressure may be the system operating pressure, provided the
bellows seal is backed up by a packin seal. Acceptable alternates to bellows seai design
are as follows:

(1 Avalve having a metal diaphragm backed up by a packing gland using Grafoil
(Union Carbide Corp.) or equivalent packing.

B e

(2)  Avalve having a double stem seal and laniern ring type bonnet, with Grafoil
or equivalent packing with the lantern ring leakoff connection pressurized
with nitrogen or air form an oilfree compressor to a pressure exceeding the
normal system operating pressure The pressurization hine includes a flow

, indicating device mounted on the valve (such as a purge gas rotameter Shuttle

u and Koerting Type 1875-V or equivalent) with a scale in the 0.5 10 1.0 atm-
cc/sec range, direct reading.

All valves exposed 10 process gas, except those specifically designated as control valves
incorporate a backseating feature 1o minimize potential leakage. The bonnet seal of all
valves exposed to process gas are all metal or Grafoil tvpe. 1t is recommended that the

' bonnets of valves ininhabited areas such as instrument panels be seal welded. All main

process line valves are of bolted or welded bonnet design. Pressure seal bonnets are not g
| used. i
. Valve external leakage is measured using an approved helium leak test procedure. In |
! the case of double stem seal valves, the lantern ring may be pressurized during testing

- to the pressure it will see in service, and the valve shall exhibit neither external leakage
in excess of the specified maximum nor inward leakage of pressurizing air in excess of
1O atm oc/sec.

11.3.43 8 Insulation Materials

:
Pipe insulating materials for ofigas systems shali be from one of the following tvpes or ;
equivalent: § Glass, Refrasil. Cerafelt, Cerafiber, Marinite, Nextil, Fibrefax, Kaowool, or '
|
:

Nukon. Charcoal adsorber vault thermal insulation, if required, is resistant 1o vault
radiation levels and is protected against moisture by a vapor barner appropnate 1o the
service. Chlondes are not permitted in the insulating material applied to stainless steel
cquipment
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11.3.439 Gaskets

Itis unacceptable 10 use gasket sorting technigues to pass the equipment leak test. The
required gasket design must have a 95% probability of sealing cach time the flanged
joint is closed. Process piping and vessels use a metal or spiral wound gasket,
incorporating a compression limiting ring.

11.3.4.3.10 Flange Surface Finish

Flanges used in the process siream have a maximum surface roughness of 3 pm rms in
a circular lay.

11.3.4.3.11 Recombiners

The recombiners are mounted with the gas inlet at the bottom. The inlet piping has

sufficient drains, traps and moisture separators to prevent hiquid water from entering
the recombiner vessel during startup. The recombiners are catalytic type with a non-

dusting catalyst supported on metallic screens or ribbons. The catalyst is replaceable

without requiring replacement of the external pressure vessel.

Fabricanon procedures will take cognizance of catalvst poisons. Freons, oil, halogens,
and welding fumes are 1o be excluded from the catalvst bed at all times.

Because the possibility exists for all types of catalysts to dust to some degree and then
migrate to non-steam-diluted portions of the system downstream of the recombiner. no
flow paths exist whereby unrecombined offgas can bypass the recombiners and ignite
due to migrated catalvst

11.3.4.3.12 Charcoal Adsorber Vessels

The chaircoal adsorber beds are 1o be installed vertically. Bed settling could result in gas
channeling. Bed setthing in horizontal beds could result in excessive gas channeling.

Channeling in the charcoal adsorbers is prevented by supplying an effectuve flow
distributor on the inlet, which has long columns and a high bed-to-particle diameter
ratio of approximately 500. Underhill (Reference 11.3-4) has stated that channeling or
wall effects may reduce efficiency of the holdup bed if this ratio is not greater than 12,
Duning transfer of the charcoal into the charcoal adsorber vessels, radial sizing of the
charcoal will be minimized by pouring the charcoal (by gravity or pneumatically) over
a cone or other instrument 1o spread the granules over the surface. Temperature
clements are instalied within the charcoal adsorber vessels in sufficient quantity 1o
monttor the temperature profile with the flow pa‘h during operation.
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11.3.4.3.13 Charcoal Adsorber Vault

The temperature within the charcoal adsorber vault 1s maintained and controlled by
appropriate connection(s) to the Turbine Building HVAC System. The flow rate and
teniperature of the air supphed to the vault has the capacity 1o cool the vault and
cawpment within from 66°C 1o 27°C in 48 hours. The decay heat s sufficiently small
that, even i the noflow condition, there is no sigmificant loss of adsorbed noble gases
due 1o temperature rise in the adsorbers. The HVAC design is capable of controlling

the vault temperature within 3°C over the range of 27 to 38°C,

The charcoal adsorber vault itself is designed for the temperature range 27°C o 38°C,
as itmay be necessary 1o heat a vessel or the vault 1o 667°C (by the use of portable
hieaters) o facilitate drving the charcoal. A smoke detector is installed in the exhaust
ventilavon duct from the chaicoal adsorber vault to detect and provide alarm 1o the
operator, as a charcoal foe within the vessel(s) usually results in the burnmg of the
extenior pamted surface

11.3.4.3.14 Filter Cartridges

Ihe offgas filter cartndge s designed to be readily removable from the filter vessel and

replaceable.

11.3.4.3.15 Weld Inserts

Weld inserts, other than consumable ones, are prohibited from being in contact with
the process or process discharges, unless they are ground out after the weld is
completed,

11.3.4.3.16 Construction of Process Systems

12.3-18

Pressureretaming components of process systems employ welded construction 1o the
maximum practcable extent. Process piping svstems include the first root valve on .
sample and mstrament hines. Process lines are not less than 50 mm nominal pipe size.
Sample and instrument lines are not considered as portions of the process systems.
Flanged joints or suitable rapid disconnect fittings are not used except where
maintenance requirements cearly indicate that such construction is preferable,
Screwed conmections in which threads provide the only seal are not used. Screwed
connections backed up by seal welding or mechanical joints are used only on lines of
20 mum nominal pipe size. In lines 20 mm or greater, but less than 65 mm nominal pipe
size, socket type welds are 10 be used. In lines 65 mm nominal pipe size and larger, pipe
welds are of the butt joint wype.

Al welding constituting the pressure boundary of pressureretaining componenis will
be performed by qualified welders emploving qualificd welding procedures

Gaseous Waste Management Systern — DRAFT
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11.3.4.3.17 Process-Piping Nozzles

B T ——

reinforcing pads are not utilized and are not acceptable

11.3.43.18 Traps

All traps incorporate a strainer upstream, in a reasonably accessible location for

maintenance, to minimize the chance of debris plugging the trap. Trap designs are not

used which, like the inverted-bucket design, incorporate a small, easily plugged onfice. |

The strainer blowdown line and trap bypass line used for trap maintenance is routed i
|
J

i
i
The pipestoshell connections are fabricated with integral reinforcing. Nozzle i
3
|

back to the main drain ine downstream of the trap to minimize the possibility of
OSO i'lpnlﬂ provess gas.

11.3.4.3.19 Moisture Separator

A moisture separator should be incorporated into the cooler<condenser heat
- exchanger.

11.3.5 Other Radioactive Gas Sources

Radioactive gases are present in the power plant buildings as a result of process leakage
and steam discharges. The process leakage is the source of the radioactive gases in the
att discharged through the ventilation system. The design of the ventilation system is

; described in Sectuon 9.4, the radiation actvity levels from the ventilation systems in

Section 12.3, and the ventilanon flow rates in Section 9.4,

11.32.6 Instrumentation and Control

Control and monitoring of the ofigas process equipment is performed both locailly and
remotely from the main control room. Generally, system control is from the main

control room. Instrument components are installed, wherever possible, in accessible
areas to faciltate operation and maintenance. Only instrument sensing elements are
permitted behand shield walls.

| The temperature of the gaseous waste stream is measured in the preheater and at

gaseous waste stream temperature 1s also measured after both the offgas condenser and
the cooler condenser to assure the stream is cooled sufficiently to remove undesired
. maisture. All of these temperatures are alarmed in the main control room.

The flow rate of the air ejecior offgases downstream of the recombiner is continuously
' recorded. This flow rate. m conjunction with actvity concentrations in pCi,'cc. as

measured by the monitor downstream of the recombiners and the monitor downstream
- of the charcoal adsorbers, will permit monitoring fission gases from the reactor,

!
| various locations in the recombiner to assure that recombination is occurring, The
Gaseous Wa-te Management System — DRAFT 11.3-18 l

|



T TR n——

A T S S R L W — e e e Dl R —

23A8100 Rev. 2

calculation of offgas discharge to the vent in pCi/sec and will permit calculation of the
charcoal adsorber system performance.

Instrumentation and control of the ventilation systems are described in Section 9.4

11.3.7 Quality Control

11.3:20

The following, exerpted from ANS55.4 (Section 11.3.2), provides quality contro)
features 1o be established for the design, construction, and testing of the Offgas System.

System Designer and Procurer

(1) Design and Procurement Document Control: Design and procurement
documents shall be independently verified for conformance to the
requirements of this standard by individual(s) within the design organization
who are not the originators of the document. Changes to these documents
shall be verified or controlled to maintain conformance to this standard.

(2} Conwrol of Purchased Material, Equipment and Sermvices: Measures shall be
established to ensure that suppliers of material, equipment and construction
services are capable of supplving these items to the quality specified in the
procurement documents. This may be done by an evaluation or a survey of the
suppliers’ products and facilities,

(3)  Handhng, Storage and Shipping: Instructions shall be provided in
procurement documents to control the handling, storage, shipping and
preservation of material and equipment to prevent damage, deterioration and
reduction of dleanness.

Svstem Constructor

(1} Inspection: In addition to required code inspections, a program for
inspection of activities affecting quality shall be established and executed by,
or for, the organization performing the activity to verify conformance with the
documented instructions, procedures, and drawings for accomplishing the
activity. This shall include the visual inspection of components prior to
mstallation for conformance with procurement documents and the visual
inspection of items and systems following installation, cleaning and
passivation (where apphed).

(2)  Inspection, Test and Operating Status: Measures shall be established to
provide for the identification of items which have satisfactorily passed
required inspections and tests.

Gaseous Waste Management System — DRAFT
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(3} Idenufication and Corrective Action for Items of Nonconformance: Measures
shall be established to identfy items of nonconformance with regard to the
requirements of the procurement documents or apphicable codes and
standards and 1o identify the action taken to correct such items.

Quality control for the venulation systems is described in Section 9.4,

11.3.8 Seismic Design

Offgas System equipment and piping are classified non-Seisie . Category 1. The support
clements of the charcoal adsorbers, including legs or skirts, Jateral supports (if
required) and anchor bolting, are designed such that the fundamental frequency of the
vessels including all support elements, is greater than 33 Hz, The charcoal adsorbers,
including support elements, are designed 1o static seismic coefficients of 0. 2g horizontal
and 0.0g vertical. Stress levels in the charcoal adsorber support elements do not exceed
1.33 times the allowable stress levels permitted by the AISC Manual of Steel
Construction, 7th Edition (Section 11.3.2).

Seismic design for the ventilation systems is described in Section 9.4

11.3.9 Testing

Shop fabricated equipment and the piping system will pass the required tests for
mntegrity as specified in the pressure integrity design specification. In all cases, pressure-
containing butt welds exposed to radioactive gas will have 100% radiography and all
other pressure-containing welds will have liquid penetrant or magnetic particle surface
mspecton.

Completed process systems are pressure tested to the maximum practicable extent.
Piping svstems are hydrostatically tested in their entivety, utilizing available valves or
temporary plugs at atmospheric tank connections. Hydrostatic testing of piping svstems
is performed at a pressure of 38.7 kgx'cm2g. which is 1.5 times 25.8 kg/cmg. the design
pressure of the lowest pressure rated part of the system. The test pressure will be held
tor a minimum of 30 minutes with ne leakage indicated. Hydrostatic testing will not be
performed with the recombiner catalyst, the activated carbon or the filter element in
place in the system. Pncumatic testing may be substituted for hydrostatic testing in
accordance with the applicable Code of Construction. However, anv pressure testing
performed after the activated carbon is in place in the vessels would utilize vaporized
liquid nitrogen (not compressed air) 1o avoid contamination or combustion of the
carbon.

The installed Offgas System will be leak tested to verify that the leak criteria of
Subsection 11.3.4.3.5 are met. A helium leak test is used. Testing i1s completed prior o
apphicanon of thermal insulation or corrosion protective coating. Surfaces of the Offgas

Gaseous Waste Management System — DRAFT 11.3.21
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System to be leak tested will be clean and free of water, oil, grease, paint and other
contammants which would interfere with the leak test

The object of the preoperation tests is to test installed equipment and piping
configurations. Preoperation tests are intended to vernify that the equipment was built
and installed correctly. The preoperation tests are not complete design tests nor full
range calibrations.

The coolant input temperature and flow rate for the offgas condenser and cooler-
l condenser will be verified to be in compliance with the design basis. The ofigas filer
! cariridges are tested for propes sealing and filuaton.

The hydrogen analyzers are tested for proper functioning. During operation, the
analyzer will be calibrated on the manufacturer’s recommended interval as a mimimum.

The cquipment operation will be verified at about 10 and 100% of the normal flow.

During reactor startup, after air ejector cut-in and Offgas System startup, the following
will be verified:

(1) Air gjector function, through offgas pressure and flow

(2)  Preheater operation, through recombiner inlet temperature
| (3)  Catalyst temperature and Hy effluent concentration

{4y  Ofigas condenser operation

The pressure drops on the offgas will be verified for both startup and normal operation.
In-place testing facilities are provided for testuing the integnity of the filter and filter seal
, after installation. Such facilities include a polydisperse dioctylphthalate (DOP) smoke
generator, means for smoke injection and dispersion upstream of the filter, and

analytical mstrumentation for determining DOP smoke concentration upstream and
r downstream of the filter.

Means should be provided for testing the leaktightness of the installed filter when filters
are mitially installed or when they are replaced. Tests should include the following:

(1) New filters should be factory tested for efficiency.

(2)  lmmediately prior to installation, new filters should be visually inspected for
damage using strong backhghting

(%) After installation and prior 16 use, the filter should be DOP 1ested 10 ensure
that it is scaled and that no unseen filter damage exists.

11.3.22 Gaseous Waste Management System — DRAFT ‘
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The test at the nme of filter installanon or replacement uses DOP (dioctviphthalate)
acrosol to determine whether the mstalled filter meets the minimum in-place efficiency
of 99.97% retentinn. The DOP test consists of mjecung cold (polvdisperse) DOP in a
16,5 10 33 cubic meters per hour ain stream so that it is well mixed when it reaches the
filter. The DOP and air enter the ofigas pipe at least eight offgas pipe diameters
upstream of the filter and inlet samphng point. The outlet sampling point is located at
least eight pipe diameters downstream of the outlet of the filter, and the return line
from the DOP sampler must be located at least four pipe diameters bevond the outlet
sampling point. Sampling connection from the inlet and outlet sampling line should be
made through a DOP measunng imstrument to a vacuum pump of 1.3 to 2 cubic meters
pet hour capacity. The DOP measuring instrament is used (0 measure mdividual DOP
concentrations at the filer inlet and outlet, thereby measuring filier efficiency by
companng these concentrations. At the end of the test, the process ines are purged
with bleed air

The DOP from filter testing 15 not allowed into the acuvated carbon.

Performance tests during plant operation should consist only of taking filter inlet and
outlet samples by drawing themn through Millipore filters for laboratory measurement
of radioactive particles collected,

Filter test equipment used with the Ofigas Svstem should have the following
characternistics

(1) The smoke mjecuon and sample piping should have the same pressure rating
as the offgas hne through the first valve.

(2)  The smoke generator and measuring instrumentation, including the vacuum
pumip, can be made portable for common use on the Standby Gas Treatment
Svstem.

(31 The DOP connections should be installed so that representative inlet and
outlet can be obtained

Testing requirements fur the ventilanon systems are hsted in Section 9.4,

11.3.10 Radioactive Releases
11.3.10.1 Release Points

The primary velease point for the ABWR plant is the Reactor Building plant stack. Thas
stack serves as the release point for the Reactor Building, Turbine Building, and

Radwaste Buillding Other exhaust points for dlean releases are the roof top vents for the
Control and Service Buildimgs and the Service Building health physics room roof vent.
The Reactor Building stack is a root-mounted steel shell in a steel framework extending

Gaseous Waste Managemen! System - DRAFT 11.3.23
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1o a height of 76m above ground level. The closest plant buildings are the Reactor
Butlding w0 a height of 37.7m and the Turbine Building to a height of 43m. A skeich of
the layout for the plant is shown in Figure 1.2-1 and a skeich of the stack with
perspective to the local buildings is shown in Figure 15 6-4.

11.3.10.2 Ventilation Releases

Ventilation releases are given in Section 12.2 and assume releases from the plant stack
with a total flow rate of at least 566,000 m” /hr through a 2. 4m diameter circular stack
at 76m above ground level. Ventilation releases are assumed to be less than 40°C. The
ABWR is heensed for a genenic site for which no specific site parameters have been
stipulated by the NRC; therefore, an ambient temperature of 38°C is assumed based
upon Table 2.0-1

11.3.10.23 Dilution Factors

Since the ABWR certificavon stipulates a generic site and in lieu of NRC guidance on
mercorological parameters for generic sites, recourse was made to the determination of
the annual average dilution factors (7/Q and D /Q) for multiple sites. Using data
described in Reference 11.%5 for 26 sites around the U S, including New York City
(derived from Reference 11.36) and the above parameters, a determination of §/Q
and D/ Q variabihity using code XOQDOQ (Reference 11.3-7) was made. From this, a
minimum z/Q of 2.0 x 16 and a minimum D/Q of 4 x 10 was used.

11.3.10.4 Estimated Doses

The caloulated exposures are discussed in Section 12.2,

11.3.11 COL License Information
The COL apphicant shall provide the following which apply on a plantspecific basis:

(1)  Comphance with Appendix 1 1o 10CFR50 nuaencal guidehnes for offsite
racdhation doses as a resalt of gaseous or airhorne radioactive effluents during
normal plant operations, including anticipated operational occurrences shall
be provided.

11.3.12 References

1151 Browning, W.E et al, Removal of Fission Product Gases from Reactor Offgas Streams
In Adserption, June 11, 1959 (ORNL) CF59-6-47.

1152 Seigwarth, DD P.. Measurement of INnamic Adsorptun Coefficients for Noble Gases on
Activated Carben, 12th AEC A Cleaning Conference

1153 Standards for Steam Surface Condensers, Sixth Edition, Heat Exchange
Insutute, New York, NY (1970)
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Table 11.3-1 Estimated Air Ejector Offgas Release Rates Per Unit
(51 sm*/hr Inleakage)

g Ta Discharge from Charcoal ]
Minutes e .

Isotope Half-Life T=0 uCi/sec 1 Ci/sec uCi/sec Ci/yr

{Kr-85m 1.86 hr 3.4x10° 2.9x10° 38x10°  1.1x10°%

Kr-85m a4he 6.1x10° 5.6x103 12 3.3x10"

|Kr-85" 1074 yt 10-20 10-20 20 570

Kr-87 76 min 2x10° 1.5x10° -

|Kr-88 2.79 hr 2x10% 1.8x10° 23x102 064

iKr-SQ 3.18 min 1.3x10° 1.8x107

Kr-90 32.3 sec 2.8x10° - -

EKr-Q‘I 8.6 sec 3.3x10° o ~

Kr-92 1.84 sec 3.3x10° - -

Kr-93 1.29 sec 9.9x10% : B

Kr-94 1.0 sec 2.3x10° - -

Kr-95 0.5 sec 21 °9® - -

K87 1sec 1.4x10" - -

' Xe-131m 1196day  15x10 15x10" 23 66x10

Xe-133m  226day  2.9x10° 2.8x107 13x107  3.7x10"

| Xe-133 5.27 day g.2x10° §.2x10% 1.2x10°  35x10°

Xe-135m  157min  2.6x10° 8.9x10° - -

i Xe-135 9.16 hr 2.2x10° 2.2x10%

| Xe-137 3.82 min 1.5x10° 8.7x107

lxwas 14.2 min 8.9x10° 2.1x10% o

Xe-139 40 sec 2.8x10° -

Xe-140 13.6 sec 3.0x10° - -

Xe-141 1.72 sec 2.4x10° - ”

Xe-142 1.22 sec 7.3x104 - =

Xe-143 0.96 sec 1.2x10% - .

Xe-144 9 sec 5. 6x107 - -

| TOTALS ~2.5x10° ~1.0x10° 14x10°  4.2x10°

* This is based on curies present at ime of release. No decay in environment is included.
t Estimated from experimental observations.

11.3-26 Gaseous Waste Management System — DRAFT
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The following figures are located in Chapter 21 (C size, 17" x 22"):

Figure 11.3-1 Offgas System PFD (Sheet 1)
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11.4 Solid Waste Management System

The Solid Waste System is agesigned to provide solidification and packaging for
rachoactive wastes produced during shutdown, startup, and normal eperation and (o
store these wastes, as required, in the Radwaste Building.

11.4.1 Design Bases
11.4.1.1 Design Objective

The Solid Waste System provides the capability for solidifving and packaging wastes
from the Reactor Water Cleanup (CUW) System, the Fuel Pool Cooling wnd Cleanup
Systemn, the Suppression Pool Cleanup System, the Condensate Polishing System, and
the Radwaste System iisedt. Wastes from these systems will consist of spent resin,
comcentrator bottoms and backwash sharries,

The Sobid Was - Svstem also provides a means of:

(1) Incinerating and packaging combustible dry radioactive maternials, such as
paper, rags, contaminated clothing, gloves, ard shoe coverings

| {2y Compacting and packaging non-combustible and compressible materials,
such as HVAC filters and non-flammable organic materials

;0

(%)  Packaging contaminated metallic matenals and incompressible solid objects
such as small tools and equipment components

I'he Solid Waste Svstem s designed so that the failure or maintenance of any frequently
i used component does not impair system or plant operation. Storage is provided ahead
of the process equipment to allow holdup for radioactive decay and as required in case
of a delay in processing due 10 maiatenance.

Drum capping and sample retrieval are performed locally. The operating philosophy of
the solid radwaste control system is manual start and automatic stop with all functions
interiocked o provide a fail-sate mode of Solid Waste Systemoneration.

11.4.1.2 Design Criteria

+ llecton, solidification incineration, packaging, and storage of radioactive wastes will

S oserformed o mamtain any potental radiation exposure to plant personnel as low as
-asonably achievable (ALARA) in accordance with Regulatory Guide 8 8 and within
hunits of 1 2CFR20.

. Proporoonal amounts of wastes and fixative are incory orated into the solid radwaste

matnx to assure that no free wate. accumulates in the waste container in comphiance

with the Branch Technical Position ETSRP 11-3,

Solid Waste Management Systern - DRAFT J 11.8-1
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Packaging and transporting radioactive wastes will be in conformance with 10CFR61.
Packaged wastes will be shipped in conformance with 49CFR173, Subpart 1, limits.
Sufficient onsite storage is provided to hold at least six months production of radwaste.
The radiation monitoring of the sohd product generated for shipment offsite (GDC 64)
is accomplished by nroviding monitoring devices at the solids container so that, as the
container is filled, the waste accumulation is measured to prevent the container from

exceeding acceptable radiation levels.

Other criteria that are also apphicable 1o the solid waste portion of the Radwaste Systern

have been discussed previously in Section 11.2.1.2,

11.4.2 System Description

11.4.2.1 General Description

The major solid wasie equipment consists of the following:

| (1

{4)
(5
(6H)

-y

(7)
(¥)

. (9)

|

| (10)

l

1

{3:)

: (12)

(1%)

(14)

(15)

(16)

142

Thin-film dryer

A waste supply tank and a waste supply pump

A moisture separator, a condenser and a vent blower
A pelletizer

A povader hopper and o binder measuring hopper

A pellet filling machine

A parudcie filter, HEPA Jhier and a filter blower

A mixing tank

A sohdification agent measuring hopper and an additive water tank
A drum comvevor assembly

A capping machine

A cleaning water tank and a cleaning water pump

A deanming water receiving tank and a decant pump
An imainerator

Primary and secondary ceramic filters

A HEPA filter

Solid Waste Management System — DRAFT
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(17) A dry active waste campactor
(18) Gonmnections and auxiharies for mobile systems

Seme of the above components may be changed if a solidification agem other than
cement-glass is used.

See Table 11.42 for an estimat = of expected annual “dry” solid wastes and curie content.
Tanks are sized 1o meet the st rage requirements of BTP ETSB 11.3, Part BIL1

Four weight elemeris are Lastalled 1o monitor the amount of waste in the container.
Standard 20¢ liter drums are used in this system. Additionally, the pellet-filling machine
and a solidification paste pouring station provides a tight fit ovei the only opening in
the solids container so that splashing is essentially precluded. Pellet filling operations
are prevented by inmterlock with the weight sensors. Solidification agent pouring
operatons are prevemted by interlock with the level sensors.

1he following design features idemified under “"Addinonal Design Features™ in BIP
ETSB 115, Pant BV are incorporated into the Solid Waste Systemr

(1) Al evaporator concentrate piping and tanks are heat traced 1o prevent the
concentrates from solidifving.

(2) AR components and piping which contain slurries have flashing connections.

(%) The storage facilities for solidification agents o I low radiation areas,
generally less than 2.5 mR “hr, and have provisions for sampling.

(4)  Allranks and equipment which use compressed gases for transport or dryving
of resins of fiiter slidges are vented 10 the plant ventilation exhaust system.
I'he vents are designed 1o prevent liquids and solids fLom entering the plant
ventlanon sysiem.

11422 System Operation
114221 General Requirements

I'he solid waste management system processes both wet and dry solid wastes in
compliance with the following:

(1} The releases of radicactive materials 1o an unrestricted area are within the
concentration limits of 10CFR20, Appendix B, 1able 11 All solid wastes are
mongored for radiation before either processing or disposal as
nontadioactive waste. It is expecied that some dry solid waste will be
disposable as nonradioactive. All liquids and gases from solid waste processing

Soiid Waste Management Systermn — DRAFT 1143

R LIRS S i ——




By et e r T e iy o N— e — R R R R R R R I R R R R R N RN

23A6100 Fev. 2

ABWR Standard Safety Analysis Report

are treated by the liquid waste sysiem or by the Radwaste Building ventilation
System.

(2} The Solid Wasie Systemn has sufficient storage of both unprocessed and
processed wastes 1o deal with both normal and anticipated operational
occurrences. Phese storage facilities have been designed with adequaie

/ shielding 1o protect the operators from excessive radiation.

Wastes will o ~olidified separately by type and source.

' 11.42.2.2 Spent Resins and Sludges

I'he wastes are spent resins, siudges from powdered resins and filter backwashing and
concentrated liquids from the evaporators. The spent resins and sludges may be treated
cither by sending them to the thin film diver for evaporation or they can be sent to
vendorsupplied mobile dewatering systems. The concentrated hquids from the
evaporators are sent to the thin film dryer.

See Table 11.4-1 for “Expected Waste Volumes Generated Annually by Each “Wet” Solid
Waste Source and Tank Capacities™ .

Lo process the wastes, the operator assures that he has pellets and solidification agents.
An empty drum is placed on the drum conveyor. Position switches acknowledge the
correct placement of the drums under the peller-filling station and the solidification

- paste pouring station so that perfect mating is accomplished 10 avoid spillage while
filling and pouring.

. o prevent overfilling the drums, weight elements are placed at the pellerfilling station
and a level sensor is placed st the solidification paste pouring station. Additionally,

; radiation monitors are positioned at the end of drum conveyors so that the radiation

" resulting from mixture in the drums and surface contamination of the drums may be

monttored,

114223 Dry Active Waste (DAW)

The combustible dry wastes are burned by the tncinerator and periodically discharged
! 10 an ash storage drum, The incombustible and compressible dry wastes in drums are
reduced in voliume by using a compactor.

The DAW drv us are individually handled with no solidification agem added and can
be shipped for burial either separately or with other drums comaining solidified liquid
wastes, as required o meet shipping linitations,

| 1144 Solid Waste Management System — DRAFT
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114225 Malfunction Analysis

The process system is protected from component failure and operator ervor through a
series of safety interlocks, These assure that the system will operate 1o solidify waste only
il all of the following conditions are met:

' (1) A waste container is in place.
(2)  The mix/fill assembly is covering the container
(3)  The container 1s not full

" (4)  The container is not overweight, |
(5)  Ome source of waste is avarlable

(61 An adequate supply of solidification agent is available and the mixer is
operable.

Failure to meet any of the above conditions will stop the operation in progress.
Interruption may occur at any phase and the process is designed so that restart may
ocour without adverse consequences. Restart may be undertaken at the same point in
the process after the failed condition has been remedied.

114.2.2.6 Shipment

Containers normally can be shipped immediately after solidification, provided the

proper shiclding 1s available, without exceeding US. Department of Transportation

radiation hmits. If 49CFR173 dose imitations cannot be met, the containers are stored
| until the appropriate shielding is available.

Normally, high integnity containers will be shipped promptly after they are filled. 1f
shipment 1s not prompt, the high integrity containers will be st red with shielding in
the truck arca shown i Figure 1.2-23¢. '

A barnier to restnct access shall be placed around the shiclding. The radiation dose rate
i at the harrier shall be 5 mRem /hr or less.

There are three additional storage areas for radioactive waste awaiting shipment. These
wastes will be stored either in drums or boxes. There is space for six drums in the filled
drum stock area (FDSA) (Figure 1.2-23¢). Also, there is space for drums in the MSW
rooms. Finally. there 1s space for either boxes or drum pallets in the solid waste storage
area (SWSA) (Figure 1.2-23b).

Sold Waste Management Systemn — ORAFT 11.4-5
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All conmtaminated shipping contamers and vehicles used for sohd waste handling will be
stored in the Radwaste Building. Uncontaminated shipping containers and vehicles
may be stored ouside.

11.4.3 COL License Information
11.4.3.1 Plant-Specific Radwaste Information
The COL applicant shall provide the following which apply on a plantspecific basis:

(1) Adescription of the incmerator complete with the source of incinerator heat,
heat source storage facihity and specific fire protection features to prevent anv
undue fire hazard shall be provided.

(2)  Demonstration that the wet waste solidification process and the spent resin
and sludge dewatering process will result in products that comply with

| 1OCFR61 .56 shall be provided.

| (3} Establishment and implementation of a process control program (PCP) for

| solidifving the evaporator concentrates, using an approved solidification |
i agent, and the dewatering processing of the spent resins and filter sludges

shall be provided

(4 A discussion of onsite storage of low-level waste bevond that discussed in the
SSAR shall be provided.

(5} Demonstration that all radioactive waste shipping packages meet the
‘ requiremenits in T0CFR71 shall be provided

(6)  Based on the as-built design, establish set points for the liquid discharge
radiation monitor

4
|
I
I
|
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Table 11.4-1 Expected Waste Volume Generated Annually by Each “Wet” Solid

Waste Source and Tank Capacities

Wet Waste Source Volume Generated Specific Activity
CUW F/D sludge 47 mly 7.34 x 10" uCikg
FPC F/C sludge 18 miy 1.94 x 108 uCrig
Condensate Filter sludge 46 miy 2.40 x 10° uCikg
LCW Filter sludge 0.2 my 1 %0 x 10%Ckg
Condensate Demineralizer resin 18.0 mly 5.70 x 10* uCkg
‘; LCW Demineralizer resin 5.0 mly 1.18 x 10° uChkg
HCW Demineralizer resin 2.7 mily 8.4 uChkg
Concentrated Liquid Waste 27.4 m3,’y 467 x 10° uCrkg

about 2m” in 60 days.
period spent resin is generated at a rate of about 2m?in 30 days.

each. Thus, at lease six months starage capacity is provided.
Thus, the storage requirements in BTP ETSB 11.3, Part B.lIL1 are met.

The first four items in the table above are stored in either of two CUW phase separators which
have a capacity of 4m?® each. During a normal period these four wastes are generated at a rate of

The waste resins are stored in the spent resin tank which has a capacity of 50m?°. During a normal

The concentrated hiquid wastes are stored in two storage tanks which have a capacity of 16m?

Table 11.4-2 Estimate of Expected Annual “Dry” Solid Wastes and Curie Content

'b’i{W.m Source Volume Generated Total Curies
| Combustible waste 225 mly 16
I Compactible waste 38 mily 0.3
iOthev waste 100 myy 7.0
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