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11.0 Radioactive Waste Management

THIS IS THE LAST PAGE OF THE TEXT SECTION 11.0.
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11.1 Source Terms

The fission product inventory in the reactor core and the diffusion to the fuel pellet cladding gap are
discussed in Chapter 15.

11.1.1 Activities in the Reactor Coolant

11.1.1.1 Fission Products

The concentrations of fission products in the Reactor Coolant System under normal operating conditions,
including anticipated operational occurrences, are calculated by the methods developed in ANSI Standard
N237 (Reference 4). The values of parameters utilized for the determination of anticipated fission product
activities are summarized in Table 11-1, and the concentrations appear in Table 11-3.

The maximum fission product activities in the reactor coolant during operation are computed using the
following differential equations (Reference 1):

For parent nuclides in the coolant,

dN wi
dt

=DV.N, —| A, +Rn, +L N,
B, —B't

For daughter nuclides in the coolant,

N, B'

5 DVN, - (xj +RN;, +ﬁJNWj +A,N_,
where
N  =nuclide population (atoms)
D = fraction of fuel having defective cladding
R = purification flow (coolant system volumes per second)
B, =nitial boron concentration (ppm)
B' =Dboron concentration reduction rate by feed and bleed (ppm per second)
n  =removal efficiency of purification cycle
A =radioactive decay constant (sec ")
V = escape rate coefficient for diffusion into coolant (sec )
t  =time (sec)

Subscript ¢ refers to core

Subscript w refers to coolant
Subscript i refers to parent nuclide
Subscript j refers to daughter nuclide

The results of the calculations are presented in Table 11-4. The fission product inventory in the reactor
core and the diffusion to the fuel pellet-cladding gap are discussed in Section 15.1.
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One percent defective fuel is used as the basis of maximum fission product activities to assure
conservatism in design calculations. Experience to date has shown that the average fuel defect for all
operating Westinghouse Electric Corporation reactors with zircaloy clad fuel is considerably lower than
this value (Reference 5). Fuel failure and burnup experience are discussed in Chapter 4.

The radioactive gaseous fission products (e.g., xenon and krypton isotopes) listed in Table 11-4 do not
take into account a continuous purge of the volume control tank vapor space which transports fission
product gases to the Waste Gas System.

11.1.1.2 Activated Corrosion Products

The concentrations of activated corrosion products (i.e., Cr-51, Mn-54, Mn-56, Co-58, Co-60 and Fe-59)
expected during normal operation, including anticipated operational occurrences, are listed in Table 11-3
and are based on the N237 model. Concentrations used in design calculations are included in Table 11-4
and are based on Westinghouse experience with operating reactors.

11.1.1.3  Tritium

There are two principal contributors to tritium production within the PWR system: the ternary fission
source and the dissolved boron in the reactor coolant. Additional small contributions are made by Li®, Li’
and deuterium in the reactor water. Tritium production from different sources is shown in Table 11-2.
These sources are discussed below.

11.1.1.3.1 Fission Source
Tritium is formed within the fuel material and may

1. remain in the fuel rod uranium matrix,

2. diffuse into the cladding and become hydrided and fixed there,

3. diffuse through the clad into the primary coolant, or be

4. released to the coolant through microscopic cracks or failures in the fuel cladding.

Previous Westinghouse design has conservatively assumed that the ratio of fission tritium released into
the coolant to the total fission tritium formed was approximately 0.30 for zircaloy clad fuel. The
operating experience at the R. E. Ginna Plant of the Rochester Gas and Electric Company, and at other
operating reactors using zircaloy clad fuel, has shown that the tritium release through the zircaloy fuel
cladding is substantially less than the earlier estimates used to predict. Consequently, the release fraction
used is ten percent as indicated in Table 11-2.

11.1.1.3.2 Control Rod Source

The control rods for Unit 1 are silver-indium-cadmium rather than boron. There are no reactions in these
absorber materials which would produce tritium, the Unit 2 control rods are B-4C with silver-indium-
cadmium tips. The principle boron reactions are B'’(n, 2 o) H’ and B"’(n, o) Li.

11.1.1.3.3 Boric Acid Source

A direct contribution to the reactor coolant tritium concentration is made by neutron reaction with the
boron in solution. The concentration of boric acid varies with core life and load follow so that this is a
steadily decreasing source during core life. The principal boron reactions are the B'® (n,2c) H? and B"
(n,o) Li reactions.
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11.1.1.3.4 Burnable Shim Rod Source

These rods are in the core only during the first operating cycle and potential tritium contribution is only
during this period as indicated in Table 11-2.

11.1.1.3.5 Minor Sources

Lithium and deuterium reactions contribute only minor quantities to the tritium inventory. The Li’
reaction is controlled by limiting the overall lithium concentration to approximately two ppm during
operation. Li® is essentially excluded from the system by utilizing 99.9 percent Li’. Tritium generated
from these sources is shown in Table 11-2.

11.1.1.3.6 Reactor Coolant Tritium Concentration

The tritium concentration shown in Table 11-3 is the equilibrium result of the source term in Table 11-2
and the releases in Table 11-11. It is assumed that the tritium in the station is mixed in both reactor
coolant volumes, both refueling water storage tanks, both reactor makeup water storage tanks, and both
fuel pools.

11.1.1.4 Nitrogen 16

In a light water cooled reactor, the hydrogen in the circulating water produces no important radioactive
products when irradiated with either slow or fast neutrons. Reactions do occur, however, with all three
oxygen isotopes 0-16 (99.759 percent), 0-17 (0.037 percent), and 0-18 (0.204 percent). Those reactions
resulting in the emission of penetrating radiation are:

0-16 (n, p) N-16
0-17 (n, p) N-17
0-18 (n, A) N-19

The N-16 isotope decays with a half-life of 7.35 seconds, emitting high energy gammas in 75 percent of
the disintegrations (70 percent at 6.13 Mev and 5 percent at 7.11 Mev). The resulting reactor coolant
activity is shown in Table 12-9.

11.1.2 Secondary Coolant Activities
Primary-to-secondary leakage will result in the buildup of activity in the U-tube steam generators. The

anticipated concentrations in Table 11-9 are based on the methods of ANSI Standard N237. Values of
parameters utilized in the model are presented in Table 11-1.

Parameters used in calculating secondary side steam activities are given in Table 11-5. The analysis used
to obtain these activities assumed primary to secondary leakage to be the activity input to steam generator
secondary side water, while radioactive decay and steam generator blowdown were assumed to be the
losses of activity from steam generator secondary water. The secondary concentrations in Table 11-6 are
the equilibrium levels. All noble gases are assumed to escape from the secondary system in steam leaks
and via the air ejectors and thus are not considered in Table 11-6.

11.1.3 References

1. Westinghouse transmittal NS-SL-653 of June 18, 1973 from R. Salvatori to V. Benaroya, ETS
Branch, Directorate of Licensing, USAEC.

2. Source Term Data for Westinghouse Pressurized Water Reactors, WCAP 8253, May, 1974.
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3. Locante, J. and Malinowski, D. D., “Tritium in Pressurized Water Reactors,” American Nuclear
Society Transactions, Vol. 14, No. 1, 1971.

4. ANSI Standard N237-1976 “Source Term Specification,” American Nuclear Society, May, 1976.

5. Schreiker, R. E. and Lorii, J. A., Operation Experiences with Westinghouse Core, WCAP-8183,
December, 1976.
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11.2 Liquid Waste System

The liquid waste systems, composed of the Liquid Waste Recycle and the Liquid Waste Monitor and
Disposal Systems, are designed to collect, segregate, and process the reactor-grade and non-reactor grade
liquid wastes evolved during station operation, refueling, or maintenance. The processed reactor-grade
stream is recycled for station use, while all non-reactor grade liquids are processed and disposed of in
accordance with applicable NRC regulations. The systems are designed to control and minimize releases
of radioactivity to the environment.

11.2.1 Design Objectives

The design objective of the liquid waste systems is to keep levels of radioactive material in effluents to
unrestricted areas as low as practicable. This design objective is consistent with 10CFR 50 and 10CFR
20 requirements that the station be operated accordingly. The term “as low as practicable” used above is
addressed in 10CFR 50 which says “...as low as practicably achievable taking into account the state of
technology, and the economics of improvements in relation to benefits to the public health and safety...”
This objective is met in the design of the liquid waste systems by providing sufficient capacity and
recycle capability to assure that liquid effluents are as low as practicable. In addition, annual dose rates
resulting from liquid releases from one unit, are not to exceed 3 millirem to the whole body, and 10
millirem to any organ. The estimated annual doses from liquid waste releases are presented in Table 11-
17. Expected annual release activity and nuclides can be derived as describe in Section 11.2.2.1.

11.2.2 System Description and Functions

11.2.2.1 General Description

The liquid waste systems are composed of five basic subsystems which collect and process, then recycle
or dispose of any kind of liquid waste generated during station normal operation, startup, shutdown, or
refueling.

Equipment in this system is shared between McGuire Units 1 and 2. Equipment is located primarily in the
Auxiliary Building. However, the reactor coolant drain tanks are located in each Containment and
equipment is also located in the Interim Radwaste Facility and the Radwaste Building. The Auxiliary
Building, as well as Containment, are seismic Category I structures designed to prevent tank overflows or
tank or pipe ruptures from escaping to the environment. The Interim Radwaste Facility and the Radwaste
Building are discussed later in Section 11.2.2.1 under the headings of Radwaste Facility Subsystem and
Contaminated Warehouse Subsystem. The Liquid Waste Recycle System is shown in Figure 11-1. The
Equipment and Floor Drainage System performs a collection function for the liquid waste streams.

Table 11-7 lists design basis source strengths for the input waste streams into the various subsystems of
the liquid waste systems. The actual nuclide concentration by individual isotope can be calculated by
applying the appropriate demineralization factor to each isotope in the Reactor Coolant as listed in Table
11-3 and Table 11-4. Dilution, degassification, decay, and gas-stripping of Reactor Coolant are denoted
on Table 11-7, with reference to other tables provided where necessary.

A corresponding retrospective analysis is performed annually, based upon routinely updated information
contained in the Offsite Dose Calculation Manual (ODCM) and the Annual Radiological Environmental
Operating Report, and yielding actual results which are reported in the annual Radioactive Effluent
Release Report. Both of these annual reports, and all changes to the ODCM, are submitted to the NRC as
required. Liquid release information is discussed in Section 11.2.6.

Provisions are made to sample and analyze fluids before they are discharged. Based on the laboratory
analyses, these wastes are either released under controlled conditions via the Condenser Circulating Water
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System or retained for further processing. A permanent record of liquid releases is provided by retention
of analyses of known volumes of waste. Release points are discussed in Section 11.2.7. No bypasses for
the system exist through which waste could circumvent process equipment and be released to the
environment.

The liquid waste system process liquids according to their sources, and basically is designed to collect
liquid wastes in the five subsystems as follows:

1. Deaecrated recyclable liquids containing entrained fission product gases and other radioactive
materials including tritium are collected in the waste drain tank or the reactor coolant drain tank.

2. Aecrated recyclable liquids containing radioactive materials including trititum are collected in the
waste evaporator feed tank.

3. Liquids that are radioactive, but are generally suited for station discharge after treatment are collected
in the floor drain tank.

4. Cleaning liquids that are potentially radioactive but generally require little or no treatment are
collected in the laundry and hot shower tank.

5. Laboratory samples which contain primary coolant and radioative isotopes are routed to the FDT for
processing.

6. Laboratory samples containing chemicals and closed cooling samples are routed to the LHST.

Reactor Coolant Drain Tank Subsystem

The reactor coolant drain tank collects all deaerated recyclable liquids with entrained fission product
gases that are released through piped up drains and leakoffs inside the Containment. The sources of these
liquids are as follows:

1. Reactor coolant pump No. 2 and No. 3 seal leakoffs.

2. Piped up valve leakoffs located in the Containment.

3. Excess letdown heat exchanger effluent generated during startup.
4. Miscellaneous Containment piped up equipment drains.

During normal station operation these deaerated liquids are sent to the recycle holdup tanks for reuse,
without further processing by the Liquid Waste Recycle System.

Waste Drain Tank Subsystem

The waste drain tank collects all deaerated, recyclable liquids with entrained fission product gases that are
released through piped up drains and leakoffs in the Auxiliary Building. The sources of these liquids are
appropriate valve leakoffs and equipment drains. Particular caution must be used to flush all equipment
drains into the waste drain tank. By flushing the liquid into this tank, no air becomes entrained in the
liquid going to the tank. The flush water remaining in the particular component can then be drained into
the waste evaporator feed tank. Normally the contents of the waste drain tank can be sent to the recycle
holdup tanks for reuse, without further processing by the Liquid Waste Recycle System.

Waste Evaporator Feed Tank Subsystem

Aerated tritiated liquid is collected in the waste evaporator feed tank. Sources of this liquid are as follows:
1. Reactor coolant drain tank liquids.
2. Waste Drain tank drains.

3. Floor drain tank overflows.
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4. Miscellaneous Auxiliary Building equipment drains.

5. Containment sump water is normally routed to the floor drain tank, but can be routed to waste
evaporator feed tank.

6. Laundry and hot shower tank and the floor drain tank liquids can be pumped to the waste evaporator
feed tank for processing in this subsystem if necessary.

The WL Evaporator equipment is drained and out of service. Although the equipment is still in place it
cannot be put back in service without extensive maintenance. The contents of the Waste Evaporator Feed
Tank are processed as Floor Drain waste through the associated filters and demineralizers. Since the WL
Evaporator is functionally disabled, all information regarding associated components is provided for
historical reference only.

Laundry and Hot Shower Tank Subsystem

Soapy liquids that are potentially radioactive and are not recyclable are collected in the laundry and hot
shower tank. The sources of these liquids are the decontamination area showers, hand washes, Auxiliary
Building service sinks, Component Cooling drainage, decontamination sinks, and laundry machine
effluent. The radioactivity of these tanks should be below the level required for processing to reduce
radioactivity. However, in order to minimize the environmental effects of discharging this liquid it is
processed through the following equipment:

1. Laundry and hot shower tank strainer.
2. Laundry and hot shower tank primary filter (A&B).

After passing through the above equipment the liquid is collected in either waste monitor tank. The waste
monitor tank pumps are used to pump the contents of the waste monitor tanks into the Condenser
Circulating Water System for dilution and discharge from the station. A radiation monitor is located in
the discharge line from the waste monitor tanks. This monitor controls the air-operated discharge valve in
the line, and closes it automatically if the activity level in the discharge stream exceeds a preset level.

If processing is required to reduce the radioactive level of the contents in the laundry and hot shower tank,
demineralization can be utilized.

Floor Drain Tank Subsystem

Liquids that are radioactive, but are generally suitable for station discharge with treatment are collected in
the floor drain tank. The sources of this liquid are as follows:

1. Auxiliary Building floor drains.

2. Containment sumps & Aux. Building sumps.
3. Auxiliary Building equipment drains.

4. Lab drains.

5. Waste evaporator feed tank drainage.

6. ND/NS sump.

The activity in the floor drain tank may require the tank contents to be processed through the following
equipment to the Waste Monitor Tanks.

1. Floor Drain Tank Post Strainer
2. Floor Drain Tank Filter

3. Auxiliary Floor Drain Tank or Waste Evaporator Feed Tank in the Interim Radwaste Facility and
chemically treated if necessary.
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4. Portable Processing Unit Equipment Skid

5. Laundry and Hot Shower Tank Secondary Filter.

6. Laundry and Hot Shower Tank Demineralizer (WM Primary Demineralizer).
7. Waste Monitor Tank Demineralizer (WM Secondary Demineralizer).

8. Waste Monitor Tank Filter.

Additionally, piping has been modified to allow for additional processing through portable equipment,
which includes filtration and ion exchange processes.

Containment ventilation unit condensate is normally collected in the tank provided, monitored, and
released to the condenser circulating system (RC). Should the activity become a significant factor in
station discharge, the condensate is pumped to the floor drain tank where it can be held and treated before
release. This is part of the floor drain tank subsystem shown on Figure 11-1.

Ventilation Unit Condensate Drain Tank Subsystem

Condensate from the containment ventilation units is collected in a 4000 gallon tank. Normally, the
activity in this tank will be well below permissible levels for discharge. If processing is required, the
condensate may be sent to the floor drain tank.

Radwaste Facility Subsystem (Interim Radwaste Portion)

The radwaste facility subsystem consists of the 50,000 gallon auxiliary floor drain tank, the 50,000 gallon
auxiliary waste evaporator feed tank, associated lines, pumps, valves, sump and instrumentation. The
radwaste facility is divided into two portions, the tank building and the equipment building. The tank
building is a category 1 structure, with the building itself actually serving as the two tanks. This design is
similar to the spent fuel pool and also includes a stainless steel liner. The equipment building is also a
category 1 structure and contains pumps, transfer lines, valves, instrumentation and controls.

This facility provides additional surge capability designed to handle the temporary storage of liquid waste
in the event of processing equipment breakdown. The radwaste facility subsystem is shown on Figure 11-
1. Connections have been provided for vendor demineralization of the liquid wastes to provide flexibility
in dealing with high waste water inventories experienced during the refueling outages.

Contaminated Warehouse Subsystem

This subsystem consists of two sumps, four sump pumps and associated valves, piping and
instrumentation for the collection and transfer of laundry, floor and decontamination equipment drains
from the contaminated warehouse to the auxiliary building waste holdup tanks. Drains from the
decontamination equipment and floor drains in that area are routed to the decon sump and pumped to the
waste evaporator feed tank. Laundry machine and floor drains in that area are routed to the laundry
machine sump and pumped to the laundry and hot shower tank. The Contaminated Warehouse Subsystem
is located in the Radwaste Building, as described in Table 3-1.

Turbine Building Sump Discharge to Condenser Circulating Water System Subsystem

This subsystem consists of a sump and two pumps per unit and associated valves that can discharge
monitored flow to the Condenser Circulating Water System. This subsystem is typically utilized during
unit outages while unwatering condenser water boxes and associated piping. This path is also used when
there is primary to secondary leakage. Each unit is equipped with a flow totalizer and a sample
compositor.
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11.2.2.2 Electrical Power Requirements

All electrically powered equipment in the liquid waste systems, with the exception of the Residual Heat
Removal and Containment Spray Room sump pumps, is supplied from station non-vital buses, as it is not
required to be operated under emergency conditions. No duplication of power supplies is made.

11.2.2.3 Water Chemistry
The waste evaporator distillate water chemistry for water suitable for recycling is as follows:

Electrical Conductivity <2.0 uMho/cm @ 25 C
pH 4.0t0 8.0

Oxygen (dissolved) <0.1 ppm

Chloride <0.15 ppm

Fluoride <0.15 ppm

Particulates <100 ppb (as iron oxide)
Boron <10 ppm

Since it is used as a recycle evaporator, the waste evaporator feed boron concentration should range
between 10 and 2000 ppm as dilute boric acid. The waste evaporator bottoms boron concentration should
range between 7,000 and 7,700 ppm as dilute boric acid.

11.2.2.4 Thermal Insulation and Heat Tracing
Thermal Insulation

Thermal insulation is provided on certain valves, piping, and equipment in the system for personnel
protection, and to prevent heat losses.

All equipment and piping containing concentrated boric acid, and waste evaporator components using
process steam, are insulated. The materials used are compatible, where necessary, with stainless steel
piping and equipment.

Heat Tracing

Electrical heat tracing is installed under the insulation of the components, lines, and valves containing
concentrated boric acid solution. The heat tracing prevents crystallization of the solution due to fluid
cooling.

Heat tracing is normally only installed on lines containing waste evaporator concentrates, i.e., from the
discharge of the waste evaporator bottoms pump to the drumming manifold.

11.2.2.5 Deleted
11.2.3 System Design

11.2.3.1 Component Design

Component design parameters of equipment in the liquid waste systems are given in Table 11-10. Process
equipment is designed to perform adequate functions to maintain activity levels to comply with ALARA
principles. Equipment is evaluated at setup to ensure decontamination factors will be maintained within
10 CFR 20 limits. Periodic sampling, as discussed in Section 11.2.5.2, is also conducted to ensure
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decontamination factors meet release criteria. The criteria used to establish the system design parameters
and their relationship to key equipment in the system are discussed in the following paragraphs.

Component Safety Classes and ASME Code Classes are given in Table 3-4. All of the equipment listed as
ANS Class NNS (NRC Class D) have an absence of contained gases, thus a failure of any NNS class
equipment housed by the Auxiliary Building contributes nothing to offsite exposure. All components are
classified in accordance with Regulatory Guide 1.26. Assuming failure of all non-seismic structures and
equipment outside of the Auxiliary Building and Containment, the dose at the site boundary is bounded
by the accident analysis in Chapter 15. Table 15-12 provides a summary of offsite doses with dose limits
given parenthetically. The results of Table 15-12 are within the limits of 10 CFR 100.

The materials of construction along with the essential design parameters are also given in Table 11-10.
All parts of components in contact with borated water are fabricated from or clad with austenitic stainless
steel. In addition all pumps are provided with vent and drain connections piped up for flushing to the
appropriate tank or sump. Additionally, field-run piping within the liquid waste systems contain minimal,
if any, radioactivity. Field-run piping parameters are discussed in Section 3.9.2.7.

Pumps

The majority of pumps supplied for liquid waste systems are two basic types: A canned-rotor pump
design (with two different size impellers which suit the pump to the various performance condition
required) and a mechanical seal design for use in applications where the canned-rotor pump is unsuitable.
The canned-rotor pump design is used in the majority of cases, which minimizes overall leakage from the
system. Redundant pumps for the canned-rotor pumps are of the mechanical seal type.

Two basic head-flow requirements are specified:

1. 100 gpm at 300 feet of head with runout capability to 140 gpm at 250 feet of head. Applications for
this pump are the reactor coolant drain tank pumps.

2. 35 gpm at 250 feet of head with runout capability to 100 gpm at 200 feet of head. Applications for
this pump are the waste evaporator feed pump, recycle monitor tank pump, laundry and hot shower
tank pump, floor drain tank pump, waste monitor tank pumps, mixing and settling tank pump, and the
mix and settling tank sludge pump.

The runout capability specified for these pumps is based on providing reasonable flow for transfer
functions within the system. The lower-capacity design point provides sufficient process flow for all
system operation. The specifications of a single canned-rotor pump design for most applications in the
system further simplifies spare parts problems. The only pumps different from the two basic types
mentioned are the various sump pumps and the ventilation unit condensate drain tank pumps.

Globe valves are installed in pump discharge lines to control pump performance, based upon the
discharge piping layout. Design bases for individual pumps are given below.

1. Reactor Coolant Drain Tank Pumps

The design basis for this pump is that it must perform a unit drain such that the coolant level is to the
midplane of the reactor vessel nozzles, within an eight hour period. Since two pumps are furnished
due to the inaccessibility of the Containment during unit operation, both pumps are operated to meet
the draining time requirement. The design performance is 100 gpm at 300 feet of head. One pump
provides sufficient flow for normal operation of the RCDT portion of the waste processing system.
The RCDT pumps are of the canned-rotor design.

2. Waste Evaporator Feed Pumps

The Waste Evaporator Feed Pumps provide several functions. They normally supply liquids to the
Auxiliary Waste Evaporator Feed Tank (AWEFT) or the Auxiliary Floor Drain Tank (AFDT). They
are also used to recirculate the AWEFT during Waste Evaporator operation to promote venting of the
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evaporator to the Waste Gas System. The Waste Evaporator Feed Pumps can also supply feed
directly to the Waste Evaporator and be utilized for flushing the evaporator concentrate lines. Both
pumps are of the in-line single mechanical seal type.

Recycle Monitor Tank Pumps

The recycle monitor tank pumps are capable of transferring the entire contents of the recycle monitor
tanks in approximately two hours. Pump B is of the mechanical seal type, with design flow of 100
gpm at 200 feet head. Pump A is a canned rotor pump.

Laundry and Hot Shower Tank Pump

This pump is supplied as a mechanical seal type, due to the unsuitability of the canned-rotor type for
use in pumping laundry and shower water with its expected high solids content. The pump supplied
is able to pump at an adequate rate through the filters and demineralizers in this system. The standard
pump design of 35 gpm at 250 feet meets this criteria. This pump may also be realigned to take
suction from the floor drain tank.

Floor Drain Tank Pump

The design requirements of this pump are similar to the laundry and hot shower tank pump. This
pump may be re-aligned to take suction from the Laundry and Hot Shower Tank.

Waste Monitor Tank Pump

One mechanical seal type pump of 35 gpm capacity at 250 feet developed head is used for each waste
monitor tank. These pumps are capable of discharging water to the Condenser Circulating Water
System or recycling it for further processing.

Each pump is capable of pumping from either tank.
Mixing and Settling Tank Pump

One canned-rotor pump of 35 gpm capacity at 250 feet developed head is used for this application.
This pump is required to transfer the liquid processed in this tank to either the floor drain tank, the
laundry and hot shower tank or the waste evaporator feed tank. One gpm of flush water is required
for this pump to operate. The starting of the pump is interlocked with its discharge valve.

Mixing and Settling Tank Sludge Pump

One canned-rotor pump of 100 gpm capacity at 200 feet developed head is used for this application.
this pump is required to transfer the sludge from the mixing and settling tank to the waste drumming
area. One gpm of flush water is required for this pump to operate.

Ventilation Unit Cond. Drain Tank Pumps

The ventilation unit condensate drain tank pumps are capable of transferring the entire contents of the
ventilation units condensate tank in approximately two hours.

Waste Evaporator Concentrates Pump

This is a double mechanical seal type pump capable of delivering 35 gpm at 125 feet of head with
very low available NPSH, <2.0'. This pump recirculates the evaporator concentrates during
concentration and pumps concentrates out when concentration is complete. Pump seal cooling water
is supplied by a small seal cooling water loop.

Auxiliary Waste Evaporator Feed and Auxiliary Floor Drain Tank Pumps

These pumps are of the single mechanical seal type and are located in the radwaste facility. These
pumps are used to recirculate and transfer the contents of the two 50,000 gallon radwaste facility
tanks.
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12. Mechanical Seal Cooling Water Pump

This small 60 psi @ 2 gpm pump is used to supply cooling water to the waste evaporator concentrates
pump.

13. Turbine Building Sump Pumps

Two 1000 GPM pumps per unit can be manually aligned to discharge turbine building sump to the
condenser circulating water system discharge piping.

Heat Exchangers

1.

Reactor Coolant Drain Tank Heat Exchanger
The heat exchanger meets the following requirements:

a. Maintains the RCDT fluid at 170°F or less with a nominal 10 gpm in-leakage of 600°F reactor
coolant.

b. Maintains the RCDT fluid at 170°F or less with a 25 gpm flow from the excess letdown
exchanger during heatup or draining operations.

c. Cools the contents of the pressurizer relief tank from 200°F to 120°F in less than 8 hours.

The heat exchanger is cooled by the Component Cooling System on the shell side.

2. Mechanical Seal Cooling Water Heat Exchanger
This heat exchanger cools seal water to the waste evaporator concentrates pump. It cools 2 gpm from
140°F to 110°F. This heat exchanger is cooled by the Component Cooling System on the shell side.

Tanks

1. Reactor Coolant Drain Tank
One 350 gallon stainless steel tank is provided for each unit. The purpose of this tank is to collect
leakoff drains from inside the Containment for further disposition through a single Containment
penetration via the RCDT pump.
Sources of water entering the tank include the reactor vessel flange leakoffs, valve leakoffs, reactor
coolant pumps No. 2 and No. 3 seal leakoffs, and excess letdown heat exchanger flow.
The tank level control system maintains a constant liquid inventory in the tank by controlling the
position of a proportional control valve in the discharge line from the RCDT pumps, one of which
runs continuously. Flow out of the system is normally directed to the recycle holdup tanks; the
balance of the flow is recirculated to the tank. Continuous flow is maintained through the heat
exchanger in order to prevent loss of pump NPSH resulting from a sudden influx of hot liquid into the
RCDT.

2. Waste Evaporator Feed Tank
One 5,000 gallon atmospheric stainless steel tank is provided for collection of equipment drains,
valve and pump seal leakoffs (outside Containment), and other tritiated, aerated water sources. The
design bases for the required tankage area:
a. Provide additional margin to accept a 10 gpm leak from one unit for 8 hours (4800 gallons).
b. Provide additional 200 gallon margin.

3. Waste Drain Tank

One 5,000 gallon stainless steel tank with a diaphragm is provided to collect all deaerated recyclable
liquids with entrained fission product gases. The sources of these liquids are appropriate valve
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leakoffs and equipment drains. The design bases for the size are essentially the same as that for the
waste evaporator feed tank.

Recycle Monitor Tanks

Ten thousand gallons of tankage are provided to collect distillate from the recycle and waste
evaporator. The size is sufficient to allow a 15 gpm evaporator to operate without interruption for an
